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PROCEEDI NGS
(8:31 a.m)

CHAI RMAN BONACA: Good nor ni ng. Thi s
nmeeting now will come to order.

This is the first day of the 516t h nmeeti ng
of the Advisory Conmittee on Reactor Safeguards.
During today's neeting, the Commttee will consider
t he fol |l ow ng:

Safety Evaluation of the [Industry
Qui delines Related to Pressurized Water Reactor Sunp
Per f or mance, Pre- Application Saf ety Assessnent Report
for the Advanced CANDU 700 design, Proposed
Recommendati ons for Resolving GSI-185 "Control of
Recriticality Followi ng Small-Break LOCAs in PWRs",
Mtigation System Performance |ndex Program and
Preparati on of ACRS Reports.

The first session is going to be
transmtted in the broadband TV throughout the
bui | di ng.

This neeting is being conducted in
accordance with the Federal Advisory Commttee Act.

Dr. John Larkins is the desi gnat ed f eder al
official for the initial portion of the neeting.

We have received no witten conments or

requests for time to make oral statenents from 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

menber of the public regarding today's sessions.

Atranscript of portions of the neetingis
being kept. And it is requested that the speakers use
one of the m crophones, identify thensel ves, and speak
with sufficient clarity and vol une so that they can be
readi |y heard.

| will begin now with sone items of
current interest.

First of all, Dr. Richard Denning has
joined us an official nmenber of the ACRS. | wel cone
you on board.

(Appl ause.)

CHAI RVAN BONACA:  Secondly, you have in
front of you a package of itens of interest. | would
like to point out on the second page, you wll see
there is the dates of the Nuclear Safety Research
Conference. It's being held fromGQCctober 25th to 27th
at the Marriott at Metro Center. For those of you who
are interested in attending, there is information in
related to the conference here.

Wth that, | think we can nove fromthe
introduction to the first itemon the agenda. That's
the safety evaluation of the industry guidelines
related to the pressurizer water reactor sunp

per f or mance. And Dr. Wallis is going to lead us
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t hrough this presentation.

VI CE CHAl RVAN WALLI S: | surely thank you,
M. Chairman, | wll.

Good nor ni ng.

We're going to hear about the latest in a
series of steps currently undertaken by the staff to
resolve GSI-191 concerning the potential for sunp
screen bl ockage during water recirculation foll ow ng
a LOCA.

| remind you that the staff issued Reg
GQuide 1.82, Ref 3, describing a set of requirenents
and necessary calcul ations. In our letter, we
conmented that it gave little gui dance about how to
performthese cal cul ations.

The staff recently issued a Generic Letter
asking for information on the evaluations by
| i censees. W reviewed various versions of this
| etter and comrent ed t hat t he cal cul ati ons depended on
gui dance that was bei ng prepared by NEI. NEI has now
supplied this guidance and we are here today to hear
the staff's response in the form of a safety
eval uation report or SER

| think it would be useful, both to us and
to the staff, to bear in mnd several matters which

came up at the subconmi ttee neeting, which sone of the
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menbers didn't attend because it is only a
subcommi t t ee. | think this will help to put the
gui dance and SER i n perspecti ve.

| invite the staff to correct nme if
anything that | say is wong.

Item 1, calculations wusing the NE
baseline method for a large break near a steam
generator covered with insulationina particular PAR
| eads to generation of 14, 000 cubi c feet of debris, of
whi ch 5,100 cubic feet gets to the sunp screen

This corresponds to 50 feet thickness of
debris on a 100 square foot screen, which is |arger
than is installed in some plants.

The staff's nodification of the guidance
using this factor of 40 percent to change the damage
pressure woul d increase the anmount of debris.

Item 2, an effect which has been called
the thin bed effect appears toreally be the effect of
any |layer of pure cal-sil or of fibers nore or |ess
saturated with cal-sil or perhaps with some other
particular mtter. It can occur anywhere in the
| ayers on the screen.

There was a single repeated Los Al anps
test in which a thickness of about 18 mls, or |ess

than half a mllimeter of cal-sil mxed with a smal |
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anount of fibers produced this effect.

Now 18 mls of cal-sil on a 100 square
foot screen is a little over a gallon which is a
vol ume of two i nch thick insulationonatw inch pipe
one foot long. 1t's about three tinmes as nmuch as we
have here.

| tem3, many of the cal cul ati on procedures
appear to be based on physics which may be
unrealistic. There are about a dozen unresol ved
t echni cal issues which were raised by the
subconmi tt ee.

Item 4, several paraneters in the
procedures and cal cul ati ons appear to be based on a
spar se dat abase, soneti mes a si ngl e experinment or even
a single data point. For sone materials |ike coating
debris, there may be no dat abase at all

Item 5, the avail abl e database for sone
par anmet ers does not enconpass LOCA conditions. There
are many uncertainties about how to apply a limted
range of lab tests to realistic LOCA conditions.

If the staff restricts use to the range
that has been validated, which appears to be its
intent, the nethods may be unusable w thout further
ext ensi ve testing.

Item 6, there is no guidance for sone
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ef fects such as chem cal or downstreameffects. Pl ant
speci fic nmethods appear to be required.

Now | said all this because | think we
need to put it in perspective and the staff needs to
respond to these issues which came up at the
subcommi ttee neeting sonmetine today i f they can do so.

Thank you very nuch.

MR JOHNSON: Thank you. My nanme is
M chael Johnson. I|I'mfromthe Ofice of the Nucl ear
Reactor Regulation. And |I'mjoined by staff fromNRR
and also staff from Research and al so support from
LANL.

We certainly appreciated the opportunity
to meet with the subconmittee |ast nonth. And we
appreciate the opportunity to neet with the full
comm ttee today.

And, Dr. Wallis, we are certainly aware of
the issues that you have raised. And we | ook to be
able to talk to those issues as we go through the
presentation.

| want to open with some high |evel
overall comrents. And then we'll nove out throughout
t he presentation.

As was pointed out, and the commttee is

wel | aware, GSI-191is aninportant safety i ssue. And
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was pointed out, we issued a bulletin follow ng our
briefing. In August we issued a Ceneric Letter. A
central part of that GCeneric Letter is to have
I i censees doi ng eval uati on. And, of course, that the

VI CE CHAI RMVAN WALLI S: l'"m sorry to
interrupt. W don't have any handouts from you?

MR JOHNSON: You don't have handouts from
me. That's correct.

VI CE CHAl RVAN WALLIS: Are there goingto
be no handouts? So we don't know what you're going to
say?

MR JOHNSON: That's right.

VI CE CHAI RVAN WALLI S: Ch, that's very
interesting. Thank you.

MR, JOHNSON: O course a central part of
this Generic Letter -- we talk to the CGeneric Letter
as the industry's evaluation guideline. And we are
here today, of course, to talk about the staff's
eval uation, our safety evaluation of the industry
guidelines related to GSI-191

| wanted to just nmake a point before we
get started and that is that | think the staff has
done a trenmendous anount of work in terns of dealing

with this issue. And we're very proud of what the
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staff has done.

And that trenmendous anount of work, |
t hink, includes interacting with the industry and
external stakeholders at alnost every stage of
devel opnent of the industry's guidance report. It
includes carefully reviewwng the various fina
i ndustry submittals that we had that forned t he basis
of the gui dance report.

And so, again, the staff has done a
tremendous anount of work on this activity. I n
addition, we worked very hard to consider the
subconmi ttee's conment s t hat were provi ded | ast nont h.

And we're going to try again in today's
presentation to be able to focus in on what we heard
as the maj or coments and what we' ve done in terns of
revising the SE, where possible, to incorporate
i mprovenents.

| n our presentation, what we planto dois
provide first of all a brief overall description of
t he approach at a very high level. Follow ng that,
Tom Hafera, who is going to conme and is going to talk
very briefly -- 1 think one of the things the
subcomm ttee was interested in when we net with you
was trying to get a practical feel for what actually

happens when you apply the application nethodol ogy.
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In fact, sone of the nunbers that you
t al ked about, the 14,000 and 5, 000, we' ve t aken a | ook
at that and Tomis going to be able to tal k about the
LOCA accident and, in fact, where we think the
eval uati on et hodol ogy t akes you fromour perspecti ve.

In addition to that, we're going to touch
on each of the maj or aspects of the safety eval uati on.
And for that, we're going to talk about what the
gui dance report provides, we're going to tal k about
what areas in which we found that there were
additional constraints that were necessary or
addi tions that were necessary in the guidance.

We're going to touch on issues rai sed by
t he subcomm ttee again. And we're going to highlight
the changes that we nade as a result in the staff
safety eval uati on.

Before | begin -- and so we're going to
nove into that -- but before we begin, | actually
wanted to nmake three points.

The first was we | ook at the eval uation
net hodol ogy, which is really the gui dance report and
the additional constraints that are captured and
di scussed in the safety evaluation as a package.

It's possible-- we tal ked about this |ast

nonth, we'll talk about it again today -- to identify
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specificissuesinindividuals areas wherelimtations
in testing or analysis or experience as a result of
those limtations, there are uncertainties.

But we believe that when you consider the
i ssues, those issues in the context of this overal
approach, this overall package, that this package
provi des reasonabl e assurance of adequate protection
and, infact, will result inreal safety inprovenents
to the plants once that evaluation is done --

VI CE CHAI RMAN WALLIS: Oh, I'mgoing to
ask you about --

MR JOHNSON: -- and plants put it --

VI CE CHAI RVAN WALLI S: -- that. Thi s
package provi des reasonabl e assurance for protection.
There's no assessment in any of this about the
consequences of using the guidance. Are you going to
do all that today? W haven't seen any of that.

MR. JOHNSON: We're going to, again, talk
about where this evaluation package takes you. W
have, in terns of the approach that we've used, | ooked
-- again, our primary focusing in review ng what was
proposed by the industry was to step back and ask
oursel ves in these various areas, in pulling together
t hi s package, does t he package provide the ability for

the staff to have reasonabl e assurance. And yes, we
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are confortable that it does.

MEMBER KRESS: How do you separate the
package fromindi vi dual issues? | nmean the package is
made up of these individual issues of which there are
problems with. How do you reconcile that?

MR, JOHNSON: In fact, that's a very good
question. And certainly what we didin ternms of going
t hrough the package was to |ook at the individual
pi eces.

And, in fact, one of the criticisns that
we've had fromthe industry, in fact, was that, you
know, these areas, sone of these areas are, you know,
there was already, | guess, a perspective about how
conservati ve the package was and that we |ooked in
i ndi vidual areas. And, perhaps, the way we ended up
was a package that is stepping back, overal
conservati ve.

Well, we were very m ndful when we went
through the individual issues to |ook at those
i ndi vi dual issues. And we couldn't arbitrarily -- we
could not blindly -- <couldn't blindly rely on
conservatisnms in certain areas of the package to
account for areas in other areas of the assessnent
where we don't have enough i nformati on. The coati ngs,

Dr. Wallis pointed out, the coatings issue is one.
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So what we did was in those areas, we
| ooked where we couldn't provide -- couldn't find
justification, adequately justification of what was
provi ded to us, we | ooked at steppi ng back, taking an
approach that was conservative for that particular
ar ea.

And then as you step back, that's what
gi ves us confidence that across the spectrum this
package does, in fact, this package, in fact, is
sufficient for us to have adequate assurance that
these plants will operate in a manner that is nore
saf e once they' ve done t he eval uati on and once t hey' ve
made the fixes.

VI CE CHAIl RVAN WALLIS: | don't see how an
eval uati on makes any difference to the safety. It's
still the sanme plant. You' ve just evaluated it. Now
you have to figure out what to do.

MR JOHNSON: Absolutely -- well --

VI CE CHAI RMAN WALLI'S: Until you've done
somet hi ng, you haven't changed anyt hi ng.

MR, JOHNSON: | agree with that. The end
of my sentence was the evaluation, they do the
eval uati on and make fixes that are necessary.

VICE CHAIRVAN WALLI S: Vell, let's

separate the quality of the evaluation from the
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actions that m ght be taken to assure this safety. It
seens to me those are two di fferent i ssues unl ess you
can sonehow - - maybe you can craft a couple of themin
a convincing way. |'d love to see it but --

MR. JOHNSON: Let ne cone back to that
point, if | can, because that actually touches on a
poi nt that | want to nmake.

The -- you know, the staff's primry
focus, and | wanted to make this very clear, our
primary focus was to | ook at the eval uation. W want
to have clear criteria about what is needed in terns
of the approach for the evaluation but what is
acceptable to the staff in terns of that eval uation
because no matter what fix gets inplenented by the
i ndustry, we have to go back and be able to assure
oursel ves that, agai n, we have reasonabl e assur ance of
adequate protection, these plants are safer

So we've been very focused on the
eval uati on. W' ve not been focused, it's not been the
staff's responsibility to design, to identify the
fixes, to design those fixes. And, in fact, we've not
t al ked about that.

The i ndustry will tal k about that perhaps
inthe presentation that they nake. Again, our focus

has been on the eval uati on net hodol ogy.
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However, having said that, the industry
gui dance report and the staff's SE package provi de for
i censee consideration of a range of solutions from
housekeepi ng and FME prograns, for insulation change
out or nodification, for inproving coatings and the
coatings program or nodifying the sunp design

The approach also has in it the ability
for licensees to inplenent creative fixes, including
backwash desi gns and active strainers.

There's a risk-informed piece of the
alternative method that we'll talk about in the
approach that provides the ability for |icensees to
rely on nore realistic assunptions in the anal ysis of
breaks -- for the anal ysis of breaks that are greater
than the debris generation break size.

And for nodifications --

MEMBER APOSTCLAKI S: Excuse ne, Mke. 1'm
a little -- as | was reading the docunent, | was
trying to understand what the risk-informed approach
nmeans. And | cane to the conclusion that what the
docunment neant was | ooki ng at systens, right, trying
to cool the core essentially without maybe alternate
ways of doing it.

And, agai n, readi ng the report and vari ous

conments from the subcommittee, especially the
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subconmi ttee chairman, | sawthe word uncertainty al
over the place. Yet there was no effort to quantify
this uncertainty. And then it occurred to me that
t hi s Agency real | y has pi oneered the quantifi cation of
uncertainty in such difficult circunmstances when it
i ssued NUREG 1150.

So |' mwondering why this -- an approach
that would try to quantify the uncertainties in the
nodel s and the assunptions about 40 percent, 15
percent, and so on, why this project did not attenpt
to do sonmething like what NUREG 1150 did in
guantifying uncertainties in severe accidents that
were not smaller than this.

And yet they did it. They assenbl ed
experts. Is that because it's too expensive? O
different people are doingit? And why isn't that the
ki nd of approach part of what we call risk-inforned?
Ri sk-informed is not just bringing other systens into
the picture. I1t's quantifying the uncertainties that
you have. And these uncertainties may be mechani stic
nodel s and nmechani stic assunptions as it is here.

But when | read the section on risk-
informed, they didn't say anything about that. |t
t al ked about cooling the core.

So am | off base here? O should you
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start doing sonething |ike 11507

MR, JOHNSON:  You' ve never been off base
Dr. Apostol aki s.

MEMBER APOSTOLAKI S: Oh, thank you very
much, M ke. You can go on.

(Laughter.)

VI CE CHAIl RMAN WALLIS:  Wwell, I'd like --

MEMBER APOSTOLAKIS: |'msorry?

VI CE CHAI RVAN WALLI S:  The ri sk-inforned
part only refers to the accident sequence and the
effect on safe tenperatures in the containnent.
There's no effect whatever on any of the material in
this docunent about transported debris and sunp
bl ockage.

MEMBER APOSTOLAKI S: Yes, but that was
part of ny question.

VI CE CHAl RMAN WALLI S: That's absol utely
right. | think, Mke, isn't that true? That risk-
informed i s not being appliedto any of those parts of
t he probl em

MR. JOHNSON: Yes, when we thought risk-
informed, and | do want to conme back to the point |
was trying to make and go through that point, but --
and we are going to talk about the alternative that

you tal ked about --
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VI CE CHAl RVAN WALLI' S:  Yes, we've got to

nove on. |'msure you have a lot to say.
MR, JOHNSON: Let ne -- if | can just go
t hrough and we'll touch on that --

VI CE CHAl RVAN WALLI S: Ckay, |'mafraid --

MR, JOHNSON:. -- maybe and get to your
guesti on.

VI CE CHAI RMAN WALLI S: -- that you're
going to get questions, |I'msure, at sone tine.

MR, JOHNSON: Absol utely, absol utely.

The point | wanted to make was we're not
focused on the evaluation -- we focused on the

eval uati on. We've not been focused on the fixes.
There's flexibility throughout this guideline for
creative fixes. There's flexibility in ternms of the
risk-inforned alternative.

We want |icensees to avail thenselves of
t hose but certainly the responsibility for the fix,
the responsibility for the fix rests wth the
i ndustry.

And the last point I wanted to nake is,
you know, the staff has said and t he Conm ssi on agr ees
-- has agreed that it's time to nove forward with
resolving GSI-191, which neans placing the

responsibility, again, on the industry for beginning
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t he evaluation and maki ng changes to the sunps if
t hose changes are needed.

This issue --

VI CE CHAI RVAN WALLI S: |'"m sorry. You
resolve an issue by placing the responsibility on
sonmebody el se? Is that howyou resol ve an i ssue? How
do you say -- isn't an issue resol ved when sort of an
risk inplications have been reduced or changed back to
an acceptable | evel or sonething?

Isn't it -- it's not resolved until sone
action is taken. You don't just resolve it by
studying it, do you?

MR. JOHNSON: Absol utely.

VI CE CHAI RMAN WALLIS: So if you're smart
you can't say it's resolved by your studying sone
eval uation nethod until sonething has been done.

MR. JOHNSON: No, my point is that we've
eval uated the issue to a point where we're ready to
transfer this issue over tothe industry. W' re ready
for licensees to beginthe evaluationantoultimtely
make the fixes -- nmake fixes to their plants if those
fixes are indicated by the results of the eval uati on.

VI CE CHAI RMAN WALLI'S: Could we say this
is a step on the way to resolving the issue?

MR, JOHNSON: Yes, absolutely.
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VI CE CHAI RVAN WALLIS: Okay. Thank you.

MEMBER KRESS: Let ne paraphrase what |
think I've heard. You're convinced that if you go
t hr ough t hi s nmet hodol ogy and followit properly, that
you wi Il end up with a conservative assessnent of the

ef fect of bl ockage on the net positive suction head so

t hat --
MR JOHNSON: Correct, that's correct.
MEMBER KRESS: (Gkay. So that's what we
need to | ook for is whether or not -- how you meke

this judgnent of the conservative.

MR JOHNSON: Right, that's right.

MEMBER KRESS: Ckay.

MR. JOHNSON: This issue has been on our
plate for 25 years. W were counting |ast night and
we came up with 25 years as the nunber.

VI CE CHAI RVAN WALLI S: Wl |, that doesn't
resol ve anything yet does it?

MR, JOHNSON: There are al ready vendors
we've spoken with who are out performng the
eval uati on using t he baseline, using the baseline and
the draft SE for plants, working on the eval uati on and
engi neering fixes to resolve the issue.

We heard at the subconmi ttee neeting that

there's at | east one |licensee who i s anxi ous to nove
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forward with an active solution. And anxious for not
havi ng further delays in our efforts.

So, again, Dr. Kress | think you' reright.
My sunmary woul d be the evaluation that we have is a
good evaluation and it will provide for reasonable
assurance of adequate protection once the eval uation
is done and fi xes are nade. The gui dance i s adequate
to support that. And | hope that we get a letter from
the ACRSfollowi ng this presentation and the rest that
you hear on this issue --

MEMBER KRESS: Were you able to do
anything to accommodate the |icensee who wanted to
pursue an active thing? O does he have to wait for
all this stuff to get resolved?

MR. JOHNSON: We have, in fact, one of the
pl eas of that individual who spoke at the subcommi ttee
neeting was to enable the active solution.

We believe that the alternative we al ready
have in the SE, as proposed by the industry in the
gui dance report, the ability for |icensees to enpl oy
active sol utions.

MEMBER KRESS: So he could go ahead and
proceed with that with assurance?

MR, JOHNSON:. Absol utely.

MEMBER KRESS: Ckay.
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MEMBER APOSTOLAKI S:  So di d you answer ny

guestion, Mke, and | mssed it or --
MR, JOHNSON: We will answer --

MEMBER APOSTOLAKI S: Ch, you wi |l | ? Okay.

MR JOHNSON: -- your question |ater.
| f there are no other questions, | would
-- is Dave Solorio -- Dave? Dave is going to talk

about the overall approach.

MR. SCLORI O. Thanks, M ke. Good norni ng.
My nanme is Dave Solorio and I work in the Ofice of
Nucl ear Reactor Regul ation. |'ve been before a nunber
of you to talk about |icense renewal in the past.

To provi de an overal |l perspective for the
sunmp eval uati on approach and | end perspective to the
presentations that will follow, ny intention is to
provi de a qui ck sunmary of the nmajor el ements of the
staff's safety evaluation report to illustrate the
process a pressuri zed wat er reactor |icensee woul d use
to go through should it choose to use the NElI gui dance
report and the staff's SER to perform a nechanistic
eval uati on of sunp performance to respond to Generic
Letter 2004-02, Potential | npact of Debris Bl ockage on
Emergency Recircul ation During Design Basis Event
Pressuri zed Water Reactors.

My remarks will focus on the staff's SER
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And this slide that we've shown up here provides a
process flow chart 1'Il use to illustrate the
eval uation steps a |licensee would go through.

Fol | ow ng ny presentation, M. TomHafera
will go over an exanple to illustrate how the SER
coul d be used in evaluating sunp perfornmance.

The top half of the slide is a basic
illustration of how we envision the industry's
gui dance report plus the staff's SERto be one vehicle
by which a licensee could perform an eval uation of
sunmp performance. | want to stress it is one way.
Li censees are free to propose alternatives that the
staff would be willing to review.

The end result of appl yi ng the gui dance in
these two docunents would be a determ nation of
whet her the as-built sunp design was sufficient or
pl ant configuration changes were needed. Pl ant

configuration changes could be resizing the sunp or

activities directed at I|imting critical debris
sour ces.

The bottomhal f of this slideillustrates
the maj or evaluation areas inthe staff's SER | have

designated by a small yellow circle, nunbered one
t hrough seven, these steps. And obviously we woul d

expect that the guidance report would be used in
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parallel.

| did not show Chapter 5, Physical
Ref i nements, which discusses ways to reduce debris
sour ces nmai nl y because t here was not as many questi ons
on that section at the subcomm ttee neeting.

Staff presentations will follow m ne and
they will be brief on several of these sections and
they are geared towards highlighting what we did to
respond to the questions received at the 922
subconmittee review of this topic.

A major concept to recognize in the
gui dance report is that thereis a baseline nmethod, or
first step method, whichis intended to be a qui ck and
easy way to reach a conclusion. But there are costs
internms of fidelity. If the results showthe margins
are not acceptable, refinenents have been offered in
sone areas, but not all, to obtain a nore realistic
esti mate.

Item1, Section 3.3, first off, alicensee
needs to determ ne the break size and | ocation that
generates the nmaxi mum debris insulation source term

Item 2, Section 3.4 --

MEMBER APOSTOLAKI S: So what's the
frequency of that?

MR. SOLORI O The frequency?
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MEMBER APCSTOLAKI S:  Yes.

MEMBER APOSTOLAKI S: I'm trying to
under st and. | mean all this is conditional on a
break, right?

MR SOLORIO  Yes. But what --

MEMBER APOSTOLAKI S: Because sonewhere
there in the report, you guys say this is a |low
probability event.

MR SOLORI O Yes.

MEMBER APOSTOLAKI S:  Therefore we can use
ri sk-informed approaches, which struck ne as a very
strange statenent.

MR SOLORICG Wwell, in --

MEMBER APOSTOLAKI'S:  You can't use risk-
i nfornmed approaches if the probabilities are higher
than tento the m nus four or five? Anyway, that's an
editorial coment. But --

nmMR. SOLORIO Okay. Well, the guidance in
the NUREG 1(a)(2), Rev 3, and also what's transm tted
inthe-- or its application in the guidance report by
the industry put together, is really to go off and
| ook in terns of what break sizes could you generate
t he maxi num debris --

MEMBER APOSTOLAKI'S: | under --

MR SOLORI O -- not to factor in the
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frequency of that break size.

MEMBER APOSTOLAKI S: | understand that.
But what is the frequency?

MR. SOLORIG The frequency --

MEMBER APOSTOLAKI S: Is the frequency of
a | arge LOCA?

MR. SOLORIO Let ne ask Donnie Harrison
t hat .

MR. JOHNSON: | think again you' re asking
about an aspect -- we're going to get to the question
t hat you have about the alternative nethod andit's in
t hat met hod, the al ternative nmet hod, where we | ook at,
for exanple, we establish the debris generation break
si ze based on work com ng out of 50.46. That's what

we were sort of referring to as the risk-inforned

appr oach.

MEMBER APOSTOLAKI S: But it shoul d be down

VI CE CHAl RVAN WALLI S: CGeorge, can we nove
on? | think --

MR SOLORI O If we can hold it until
t hen.

VI CE CHAI RVAN WALLIS: -- we have to nove
on until we get to the risk-inforned part.

MR SOLORIO VYes, | think that's --
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VEMBER APOSTOLAKI S: It's not the risk-

i nforned part.

VI CE CHAl RMAN WALLI S:  But we haven't got
to that discussion yet.

MEMBER APCSTCLAKI S: | under st and but what
' masking is not risk inforned.

VI CE CHAI RVAN WALLI S: But we' ve got about
ten technical itens to discuss first.

MEMBER APOSTOLAKIS:  Well, M chael used
the expression adequate protection several tines
earlier.

VI CE CHAI RVAN WALLIS: | think you have a
very good point. But I'mjust saying that --

MEMBER APOSTOLAKI S:  Ckay.

VI CE CHAI RVAN WALLI S: -- | think he's
going to get to it.

MEMBER APOSTOLAKI S:  kay.

VI CE CHAI RVAN WALLI'S: If he doesn't get
toit, you can ask it all again.

MEMBER APOSTCLAKI'S: I n a subtle way, you
are telling me to shut up.

(Laughter.)

MEMBER APOSTOLAKI S: Message received,
G aham

MR SOLORIO Item?2, section 34, next the
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break needs to be translated in terns of debris
generation. W get to debris generation through the
construction vol unes or zone of influence as we refer
toit.

Speci al considerations are call ed out for
coatings due to their ability to represent an
addi tional volume of material that could, under
optimal conditions, transport to the sunp screen

Lastly, refinements are availableinthis
area if necessary.

Item 3 deals with section 35, highlights
that not only must we be concerned with generated
debris, but there are also debris sources already
| ying around containment or easily washed off by a
break that can possibly be transported to the sunp.

Iltem 4, section 36, highlights the
transport mechani snms that can be assunmed in terns of
how nmuch of the generated debris can be expected to
make it to the sunp. Should the |licensee determ ne
t hat using the rough approximation methods of the
basel i ne yi el ds | arge transport percentages, there are
refined nmethods that can be used to gain a nore
realistic estinmate.

ltem5 --

VI CE CHAl RMAN WALLI S: Now wait a m nute.
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There's a feedback | oop. It says nothin fiber |ayer.

MR SOLORIO Oh.

VI CE CHAI RMAN WALLI'S: Do you under st and
what that neans?

MR SOLORIO  Well, in response to your
comments froml ast subcomm ttee neeting, we' ve added
an attachment.

VI CE CHAI RMAN WALLI'S: Yes, but it says
thin particulate |l ayer. There's nothing about a thin
fiber |ayer. You can have a fiber layer ten foot
t hi ck and have a particulate |layer of one ml. And I

understand that is the effect that we're talking

about .

MR SOLORIO Well, this --

VI CE CHAI RMAN WALLI'S: Do you understand
t hat ?

MR. SOLORIO -- thistrianglethat you're
asking nme about, | believe --

VI CE CHAl RVAN WALLI S: Wel |, the guidance
is very, very unequi vocal about this thin bed effect.

MR SOLORIC Wwell --

VI CE CHAl RVAN WALLI S: And | ' mj ust aski ng
you i f you understand what is neant by this -- how do
t hey evaluate --

MR SOLORIO Yes, we do Dr. Wall ace. And
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we are going to actually present a brief description
VI CE CHAI RVAN WALLI S: Ch, you are going

to present that, okay.

MR SOLORIG -- of that in one of the
slides that --

VI CE CHAI RVAN WALLI S:  Thank you.

MR SOLORI O Let's see where was |.
Let's see, Item4 --

MEMBER ROSEN: No, | don't understand
right there. If you answer the question yes, |
understand if you have a thin fiber |ayer, you go
ri ght back to the beginning to step 2.

MR SOLORIC Well, what | nmeant to say,
and maybe it's confusing, if the |licensee woul d say |
don't have a thin fiber |ayer --

MEMBER ROSEN:  Yes.

MR SOLORIO -- thentherestill -- there
needs to be -- you need to go back and |ook at
what ever debri s source m ght equivalently create sone
ki nd of a mat agai nst your screen and | ead to a head
| o0ss.

VI CE CHAI RVAN WALLI S: You keep going
around forever until you find a fiber |ayer?

MR SOLORI O No.
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VI CE CHAI RVAN WALLI S: That's what it

| ooks Iike.

MR. SOLORI O It's just neant as a
feedback | oop that is the |licensee would ask that --
woul d conclude that they don't have it, then they
woul d have to go back and assess it for other debris
sour ces.

MEMBER ROSEN: Wl |, diagrammaticallyit's
not very clear.

VI CE CHAI RMAN WALLI'S: So this is one of

t he techni cal questions | guess. Shall we nove on to

the --

MR SOLORI O Sure.

MR, JOHNSON: Actually we added this.
This is not -- you won't see this diagramin the SE.

We sinmply put it up to tal k about the various bl ocks.

VI CE CHAI RMAN WALLIS: But it's supposed
to explain things to us. So --

MR JOHNSON:  Yes.

VI CE CHAI RVAN WALLI S: -- we can ask
guestions about it?

MR, JOHNSON:. Yes, absolutely.

MR SOLORIO  Sure, sure.

Item 4, section 36, highlights the

transport mechani smns.
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Let's see, itemb5, section 37, is the kind
of what we' ve been waiting for step, the determ nation
of the head loss across the sunp screen which
ultimately tells youif you' re done, for the nost part
or if you have nore work to do, which item?7 i s neant
to illustrate.

Item6, section 7, is the kind of hold the
horses step. Before you can nmake your final decision
if you' re done or redesign as necessary, you have to
consider for the effects of debris making it through
the sunp screen and their effects on emergency core
cool i ng system conponents and the operation of them

VI CE CHAI RVAN WALLI'S: Wy is additional
consi deration of chem cal effects in a feedback | oop?

MR SOLORIO Yes, sir. If -- well, you
are aware that we're running tests, the Ofice of
Research are funning tests to determ ne the i npact of
the chemi cal effects. Licensees are -- we're goingto
share that information with Iicensees.

The idea here is that if, in fact, this
testing shows there is an issue that needs to be
addressed, then you would have to go back and
determ ne or consider those chem cal effects in your
debris, the regeneration step

VI CE CHAl RMAN WALLI S: That sane is true
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of downstreameffects. If further research shows that
netal pieces go through the screen and have sone
downstreameffect, then you have t o do sonet hi ng about
that, too. | don't knowif it's a feedback | oop. But
it should be a box that is somewhere in the diagram

MR, JOHNSON: That's right. And we
actually -- inbox 7, infact, upstreamand downstream
is here in box 6.

MR SOLORIO And we already know that
there are concerns because we've seen testing in
certain plants where we've seen the effects of
downstream effects so we know it's a real issue.

VI CE CHAI RVAN WALLI'S: Are you going to
tal k about that later? Are you going to talk about
each of these boxes later? |Is this the outline of
your presentation?

MR SOLORIO W're going to tal k about
the majority of themand --

VI CE CHAl RVAN WALLI S:  Ckay.

MR. SOLORIO -- our decision and which
ones we tal ked about really stemfromthe questions
t hat the subcommi ttee asked.

VI CE CHAI RMAN WALLIS: So | guess if you
don't visit one box --

MR SOLORIO And we were goingtotalk --
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VI CE CHAI RVAN WALLIS:  -- we can ask you

to visit it?

MR SOLORIO -- about this one.

MR. JOHNSON: W are going to tal k about
downst ream ef f ect s.

MR SOLORIO W are going to talk --

VI CE CHAl RMAN WALLI'S: This is sort of an

MR SOLORIO -- downstream effects.

VI CE CHAl RMAN WALLI S: -- outline of your
presentation.

MR SOLORIO Yes, sir.

MEMBER APOSTOLAKI S: Now every year, M ke,
said that, you know, nmaybe individual pieces of this
are not too satisfactory but the overall approach is
acceptabl e between the NEI guidance report and the
staff's consi derati on.

So | assune then that Box No. 6, where you

are formul ati ng possi bl e additi onal desi gn changes,

will be done at that |evel? That you will | ook at the
whol e thing and say well, gee, you know, maybe they
ought to consider this design change. I's that
correct?

MR SOLORI O Yes.

MEMBER APOSTOLAKI S:  You will not | ook at
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i ndi vi dual boxes. How would you do that? Is it an
i nt egrat ed deci si on-maki ng process in adetermnistic
world? |Is that what it is?

MR, JOHNSON: Well, let nme be -- |'mnot
qui te sure that | understand your question. W -- the
Generic Letter requires that |icensees provide the
results of their evaluation to us --

MEMBER APOSTOLAKI S:  Yes.

MR. JOHNSON: -- and their plans to nake
any corrective action that they would nake. So the
I i censee woul d have gone t hrough t hi s exerci se, figure
out whether or not --

MEMBER APOSTOLAKI S:  Yes.

MR. JOHNSON: -- they coul dredesigntheir
sunmp. They' |l propose corrective action -- they'l|
pl an corrective actions. And our plan then going
forward is to audit sone of those plants in terns of
the evaluation, in ternms of what they actually put in
pl ace to make sure that from our perspective, those
are acceptabl e.

But the |licensee does the eval uati on. The
i censee does the redesign using that evaluation to
assure that at the end, they have sufficient net
positive suction head so --

MEMBER APCSTOLAKI'S:  But you --
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MR. JOHNSON: -- they can provide |ong-

t erm cool i ng.

MEMBER APCSTOLAKI'S: -- will reviewthat?

MR, JOHNSON: W plan to audit those
results --

MEMBER APOSTOLAKI S:  Audit, okay.

MR JOHNSON: -- and with the oversight
process going forward, we woul d | ook to see that be a
key feature or an ongoing feature, | should say, in
terms of --

MEMBER APOSTOLAKI S:  But ny question is
could there be a situation where you' re maybe unhappy
with Box No. 3 but then a |icensee argues that we are
so conservative in Box No. 4 that we really don't have
to worry about Box No. 37

And you said earlier that it's really the
big picture that counts. So could that be the case?
And how will the decisions be nade here? \What's
acceptabl e? And what's not?

MR, JOHNSON: Wel |, you know, concei vably
a licensee -- renenber again, this is one acceptable
nmeans. And so -- and, in fact, alicensee can cone in
-- | would anticipate the |icensees would --

VI CE CHAI RVAN WALLI S: Well, M chael,

you're missing the question. The question is you' ve
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got all the boxes. And you're uncertain about them
And sone of themyou're very uncertain about.

For instance, you know nothing, al nost
next to nothing about chem cal effects. How can you

gi ve assurance that the entire picture is all right?

Now | ' mgoing to give you an anal ogy. It
occurs tonme -- | take nmy car to the garage. And the
guy says wel |, your brakes are not very good and your

transm ssion is about to go and your engine is only
firing onthree cylinders. But the whole car is okay.

| s that an anal ogy t hat nakes sense here?
What are you trying to say?

MR, JOHNSON: Well, actually -- let netry
to answer your question but | thought actually your
guestion was a little bit different.

Wth respect to chem cal precipitation
effects, we recognize -- licensees -- and we told the
i ndustry, the industry recognizes that at the end,
their fix is going to have to accommbpdat e what cones
out of the testing that's going to -- that's ongoi ng.
And we'll get those insights around the end of the
year .

As they are doing the evaluation and
pl anning their fixes, they will need to accompdate

what comes out of that. [If the answer is nothing,

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

40

then they're good. If --

VI CE CHAl RVAN WALLI'S:  You've said that
before. But, | mean, there is this basic question
that George is asking. And | don't think you're
addressing it.

MR, JOHNSON: Actually, | thought George's
guestion was -- | thought your question was howis the
staff going to decide these -- with respect to these
various aspects of the evaluation if it's okay. And
we do that all the tine.

We | ook at staff eval uations and use our
engi neering judgnent to decide whether t he
justification provided by the staff, whether the
alternate neans i s acceptable. And we nake a deci si on
based on that. That's what --

MVEMBER APOSTOLAKI S: | under st and t hat and

MR JOHNSON:  -- what we do.

MEMBER APOSTOLAKIS:  -- |'m --

VI CE CHAI RVAN WALLI S: Vell, maybe we
should on. Are you finished? Are you going to talk
about all the boxes here?

MR, SOLORI O I'"'m going to be done in
about a mnute or |ess.

Let's see. | was just going to nention
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that item 4A, section 6, is adjunct approach. It
begins with brake selection for performance, sunp
performance evaluations. It allows for norerealistic
assunptions and use of risk insights. And, Dr.
Apost ol akis, we have a presentation on that |ater.

Iltem 7, while there nmay be areas where
addi ti onal study can help reduce conservatism the
approach intotality provides a conprehensive process
for evaluating sunp perfornmance.

And nowl'Il turnit over to M. Haferaif
there are no nore questions.

MEMBER FORD: Coul d | ask -- are you goi ng
to discuss item7 at all?

MR SOLORIO Well, actually through the
exanple that M. Hafera will give, he'll give sone
practical consequences or ways or strategies a
| icensee mght use to address the issue.

MEMBER FORD: Ckay, since | suspect we
won't have nuch tine to do that, | just draw your
attention to there could be undesired consequences.
| f you renpve circuit-based insulation, then you wll
i ncrease the danger of cracking of stainless steel
components underneath that insulation as fully
di scussed in Reg CGuide 1. 36.

MR SOLORIO Cot it.
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MEMBER FORD: Thank you.

VI CE CHAI RMAN WALLIS: Are you going to
have sone tine here -- | don't know how | ong you're
taking on these various things but it doesn't |ook
i ke many slides so you're going to havetotell us if
you've got a lot to come and we've got to hold our
guesti ons. | just don't know how to pace this
presentation. |'msorry.

MR JOHNSON: We'll try to helpwth that,
Dr. Wallis. W do want to nove rather quickly.

MR SOLORIO Dr. Wallis, Tom has three
slides and the remaining presentation is 13 slides.
So --

VI CE CHAI RVAN WALLI S:  Ckay. W know all
this, don't we? Do we need to | ook at these slides?
Well, mybe we do? | don't know. The gui dance
doesn't address --

MR. SOLORIG  Operator problem

MR. HAFERA: My nanme is Tom Hafera. I
work in Plant Systens Branch. And we seem to be
getting a lot of questions that are kind of expanded
on the sort of -- that are maybe not as well founded
in what actually happens during a LOCA.

So I want to go over that real quickly

wi th everybody. What | have here is a slide that
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shows basically a plan view of a pressurized water
reactor. It shows a LOCA in progress. There's the
zone of influence there. There shows debris and how
it's going to be transported.

This is the sunmp --

MEMBER APOSTOLAKI'S:  \Where is the break?

MR. HAFERA: The break? The break woul d
be approxi mately right here.

MEMBER APOSTOLAKI S:  kay.

MR. HAFERA: Ckay? There is the sunmp, the
little red box, okay?

VI CE CHAI RMAN WALLIS: It's a tiny thing.

MR. HAFERA: It is a little tiny thing.
Here i s your contai nment basenent. There's a plan of
t he contai nment basenent. Contai nment basenments are
typically about 130 feet in dianeter. So it's about
the size of One Wiite Flint North, okay?

Here's the sunmp. There's --

VI CE CHAI RVAN WALLI S: How big is the
sunp?

MR. HAFERA: -- the sunp right there. The
sunmp itself is typically around about 10 to 12 feet
square so it's about a 10 feet by 10 feet --

VI CE CHAl RMAN WALLI S: So t hat strainer --

MR HAFERA: -- sunp.
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VI CE CHAI RMAN WALLI'S: -- is atiny thing.

MR. HAFERA: So it's atiny thing, that's
correct.

VI CE CHAI RMAN WALLIS: And it's going to
have - -

MR HAFERA: So it is --

VI CE CHAl RVAN WALLI S: -- 53 pickup --
MR HAFERA: -- well, see this is --
VI CE CHAI RMAN WALLI S: -- loads of

fiberglass in it?

VR HAFERA: -- in deference to M.
Andreycheck, | think he used --

VI CE CHAI RVAN WALLIS: | don't think --

MR HAFERA: -- his words were a little
bit exaggerated to achieve the shock effect that he
wanted. So -- and that's what we're going to try to
addr ess, okay?

VI CE CHAI RMAN WALLIS: So you're -- but
he's fromindustry and he's from Westinghouse. He
ought to know what he's tal king about.

MR. HAFERA: That's correct. And |I'man
ex-operator and | shoul d know what |' mtal ki ng about,
okay?

So there is the sunp. And it's about 10

or 12 feet in dianeter -- or 10 or 12 feet square. It
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shows a water level. That's a standard sunken sunp.
There are al so sunp designs that are not sunk --

VI CE CHAI RMAN WALLI S: It's 10 foot
squar e?

MR HAFERA: Basically.

VI CE CHAl RMVAN WALLI S: It's 100 square
foot on a floor level so 5,000 cubic feet of debris
woul d be 50 feet high in that box?

MR. HAFERA: Wel |, obviously you can't get
50 foot high in the box. The --

VI CE CHAIl RVAN WALLI S: That's what --

MR. HAFERA: -- box is only 10 feet deep.

VI CE CHAI RMAN WALLI'S: -- but, you see,
that's the sort --

MR HAFERA: Ckay?

VI CE CHAI RMAN WALLI'S: -- of thing we're
up against it seens to me.

MR. HAFERA: (kay, soO --

VI CE CHAI RVAN WALLI S: kay, so you're
going to expl ain?

MR. HAFERA: | just want to explain so
everybody understand, you know, this is the basic
| ayout .

And this is the fundanental things that

we're | ooking for, things that we are going to | ook
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for is howdebris is noved around t he cont ai nnent and
transported, how it gets generated, how it ends up
getting in the little sunp.

Noti ce how the arrows show the tortuous
path and there's many hol d up pl aces -- opportunities
to hold up debris, particularly large debris. And
notice that the sunps typically have multiple | ayers.

The one that we'rereally worried about is
this strainer here. So that's why you'll hear a | ot
of us we talk about mainly we tal k about small finds
and not so nuch large debris because |arge debris
typically gets caught up in these obstructions or it
gets caught up in trash racks.

MEMBER KRESS: But what is that arrowt hat
bypasses the strainer?

MR. HAFERA: The arrow that what?

MEMBER KRESS: Bypasses the strainer. No,
over to the right?

MR HAFERA: This one?

MEMBER KRESS: Yes, no that one, yes.

MR. HAFERA: Well, thisis just show ng an
alternative design. A lot of other plants --

MEMBER KRESS: Ch, | see.

MR. HAFERA: -- have them cone out the

si de.
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MEMBER KRESS: | see, okay.

VI CE CHAI RVAN WALLI S:  So you' re gi vi ng us
the inpression that not nuch of the fibrous debris
gets to the sunp?

MR. HAFERA: Hang on. Let ne go forward.

VI CE CHAI RMAN WALLIS: Ckay, let's --

MR. HAFERA: My second slide, let's talk
about |arge break LOCAs and just how a | arge break
LOCA progresses and what the fundanental nunbers are.

| want you -- first of all, | have to say,
this is froma MELCOR code. MELCOR is a realistic
code. It's not a design-based code. So therefore
each plant is going to have different nunbers than
t hese froma desi gn basis standpoints. And this wil|
not mat ch.

The other thing is these are bul k aver age
conditions. This is not plant specific. This doesn't
nodel any specific plant.

Okay, we have three phases. In a
pressurized water reactor, there are three phases to
a LOCA. There's a bl omdown phase, an i njection phase,
and a recircul ation phase. Boiling water reactors
don't have an injection phase. They go straight from
a bl owdown phase to a recirc phase.

You have to understand that our initial
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conditions, the reactor coolant system pressure is
2,250, 530 degrees. Containnent is basically zero
pounds. And approxi mately about 110 degrees. That's
our starting point.

Qur LOCA is a very short termbut a very

violent event. |t occurs in about 45 seconds, okay?
Typi cal ly, your contai nnent -- but the other thing to
recognize is it's also a cool down event. Your
reactor coolant system cools down rapidly. Your

pressure goes down rapidly.

Wthin 45 seconds, you are well below
hi gh- pressure injection. You are bel ow | ow pressure
i njection system capacity. You're also within --
shortly after that 45 seconds, you're going to get to
cold shutdown conditions where you have the
opportunity froman operational perspective to nmaybe
start throttling back on flows or doing sone
operational things that could help mtigate this
pr obl em

You also recognize approximtely 45
seconds in, your break flowslows significantly. You
no | onger have |arge expanded jets. You have very
short, very slow, |ow flows. And the quality is
basically single phase 45 seconds into the event.

Very short.
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Cont ai nnent pressure peak at about -- for
this exanple, 36 pounds in 20 second. Shortly after
that, it starts to cone back down fairly rapidly. And
a lot of that has to do with whatever the plant's
contai nnent spray system set point is, what their
i deal generator start time is because those are al
sequenced as part of their safety injection operation.

Cont ai nnent tenperature, you don't get to
500 degrees in containment --

VI CE CHAI RMAN WALLIS: Are you going to

give --
MR, HAFERA: -- it's gets to --
VI CE CHAl RVAN WALLIS: -- us a lecture --
MR. HAFERA: -- about 300 degrees --
VI CE CHAI RVAN WALLIS: -- I'msorry, |I'm

sorry, are you going to give us a lecture on LOCA or
are you going to tal k about the issues of --

MR. HAFERA: |'mgoing to tie this in on
nmy next slide.

VI CE CHAI RMAN WALLIS: [I'msorry. Ckay.

MR. HAFERA: My next slide, okay?

So you only get to about 300 -- 300 peak
-- 300 degrees peak. And then it begins to slow.

So the other thing a Ilot of that

tenperature transient is so fast, a lot of that heat
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doesn't get to translate and conduct to a |l ot of the
structural nmaterials in the large conponents in
contai nnent. They end up equalizing at a fairly | ow
temperature, fairly rapidly.

kay, after the violent event, the
i njection phase begins. Nowthis, again, this, for a
pressurized water reactor, they are punping cold,
clean water froma refueling water storage tank that
istypically very large andits design basis typically
to make sure you get enough water on the contai nment
basenent to nake sure you have adequate NPSH

So -- and notice this injection phase
lasts a fairly significant amount of tine. Twenty-
seven minutes -- that gives a |lot of opportunity as
this contai nment basenent -- go back to ny previous
slide -- basically -- sothislittle sunpfills al npost
instantly, it's so rapidly filled.

And once that fills, after -- even while
the LOCAis going on, there's no velocity towards the
sunp. The velocity is random randomy distributed
t hroughout the 130 foot contai nnent basenment so --

VI CE CHAI RVAN WALLIS: \Where does --

MR, HAFERA: -- debris gets --

VI CE CHAl RMAN WALLI'S: -- where does the

water go? It all goes --
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MR HAFERA: It goes to the basenent.

VI CE CHAI RVAN WALLI S: It makes a pool in
t he basenent.

MR. HAFERA: It goes to the pool in the
basenment. It ends up -- it goes up and then it cones
down and it goes to the basenent.

And then it's just random y goi ng around
t he basenment. There's --

VI CE CHAl RVAN WALLIS:  So you --

MR HAFERA: -- random - -

VI CE CHAIl RMAN WALLIS: -- said the --
MR HAFERA: -- turbul ence.

VI CE CHAI RVAN WALLI S: -- sump fills

al nost at once.

MR, HAFERA: Right.

VI CE CHAI RMAN WALLI'S: And the question
m ght be wi th what?

MR, HAFERA: Wth water. Wth water.
Ckay, back to nmy -- so where was | -- so that just
goes to show, this is what you're punping in. Safety
injection, spray flow -- again, it's all clean,
chem cally-treated water, cold water. So that's your
initial source, your initial source.

And as | nentioned, contai nment pressure,

by the time now, as we go through the injection phase
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and we start to get close to the recircul ati on phase,
these are the inportant paraneters that cone up down
her e.

VI CE CHAI RVAN WALLIS: The pool is the
pool on the floor of the building, not the pool inthe
sunp. The sunp is full. And that's the pool on the
floor.

MR. HAFERA: Exactly, exactly. So there
are sonme key paranmeters there. Wien you go to
initiate recirculation, this exanple shows seven
pounds, seven pounds in containment. Sat ur ati on
tenperature for seven pounds is about 230 degrees.
So, again, the pool tenperature at 187 is
significantly sub-cool ed at that point. That's a key
poi nt to renenber.

The ot her key point to renenber i s, again,
pool depth. Now what we have heard i s sone pl ants may
not necessarily be neeting their pool depth. And that
is going to be a big concern.

VI CE CHAI RMAN WALLI' S: Coul d you tell ne
at 187 degrees what the NPSH has to be?

MR HAFERA: Yes, | wll.

VI CE CHAI RMAN WALLI'S: How many feet of
wat er ?

MR. HAFERA: M/ next slide --
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VI CE CHAI RVAN WALLI S:  Thank you.

MR HAFERA: -- ny next slide, okay?

MR, JOHNSON: Wiy don't you --

MR. HAFERA: Well, let nejust finishthis
| ast point, okay? Now | forgot what mny |ast point
was.

(Laughter.)

MR HAFERA: Oh, three and a half feet.
Pool depth is very inportant because pool depth
translates directly to turbulence or lamnar flow
The deeper the pool, the nore | am nar and qui escent
the flowis --

VI CE CHAI RVAN WALLIS: Can we avoid --

MR HAFERA: -- particularly near the --
VI CE CHAIl RMAN WALLIS: -- that? |I'm--
MR HAFERA: -- floor.

VI CE CHAl RVAN WALLI S: -- sorry, could we

avoid qualitative statements please because the
gui dance gives quantitative nethods.

MR, HAFERA: Wl --

VI CE CHAI RMAN WALLI'S: And just talking
about things doesn't really help address these --

MR. HAFERA: kay.

VI CE CHAI RVAN WALLI S: -- these nethods.

So, you know, | |ike what you -- you' re hel pi ng us get
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a perspective but --

MR HAFERA: That's correct.

VI CE CHAl RVAN WALLI S: -- vague statenents
about there's a lot of turbulence doesn't nmean
anything unless it's quantified.

MR. HAFERA: And nowwe're goingtotieit
to howit effects the sunp. M next slide please.

Now, again, this is an exanpl e exerci sing
our nethodology in the safety evaluation --

VI CE CHAl RMAN WALLI S:  How di d you assune
10, 000 square feet -- cubic feet where M. Andreycheck
gets 14,000 from one steam generator?

MR HAFERA: | can't speak for M.
Andreycheck. Al | can speak of -- for is our data
cane from our paranetric study for a typical
West i nghouse four-1oop plant.

VI CE CHAIl RMAN WALLIS: Ckay. And he --

MR HAFERA: Those were the -- that's --

VICE CHAIRMAN WALLI S: - - from
West i nghouse?

VI CE CHAIl RVAN WALLIS: -- well, that's the
data that we got fromWesti nghouse, okay? Fromfour-
loop dry -- as | nentioned we've got our data.
There's Westinghouse four |oops, three |oops, two

| oops, there's ice condensers, there's sub-atnospheric
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contai nnents, there's BMN there's CE plants.

We canme up -- the Westinghouse four-Ioop
plant is what we feel is the |limting plant on a
| arge, dry containnent, 10,000 cubic feet of -- and
we're assuming all the insulation on the steam
generator is fiber.

MEMBER S| EBER: Yes, and that's just one
| oop because the | oops are conpartnentalized.

MR. HAFERA: Yes. Well, we're figuring
10, 000 total.

MEMBER SI EBER:  Yes, but you're only --
the zone of influence only effects on | oop.

VMR HAFERA: Exactly. Vel |, what
assuned here, okay, is | assunmed -- and if you | ook at
my first slide, everybody has that picture --

MEMBER SI EBER:  Don't go back

MR. HAFERA: All right. Everybody has the
picture. | assunmed at the first slide, it shows the
zone of influence enconpassed 90 percent of the steam
generator --

MEMBER SI EBER:  Ri ght.

MR HAFERA: -- and one-quarter of the
remai nder of contai nment because the containment is
conmpartnental i zed.

MEMBER SI EBER:  Ri ght.
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MR. HAFERA: So that's how | canme up with

.9 and . 25.
VI CE CHAI RMAN WALLIS: The .9 times --
MEMBER SIEBER: So this isn't that nuch
di fferent than the Westinghouse --

VI CE CHAI RMAN WALLI S: Ch, it's very

different --
MEMBER SI EBER: -- statenent of --
VI CE CHAl RVAN WALLIS: -- the .9 tines --
MR HAFERA: Ckay --
VI CE CHAl RMAN WALLIS: -- 1,300is 1,170.
MR. HAFERA: -- .9 tinmes 1,300 is 1,170,
.25 --

VI CE CHAl RMAN WALLIS: That's about | ess

than a tenth --

MR HAFERA: -- so --
VI CE CHAI RVAN VALLI S: -- of what he sai d.
MR. HAFERA: -- again, so what |I'mcom ng

up with is about 1,720 cubic feet.

VI CE CHAI RVAN WALLI S: But he sai d he got
14,000 from one steam generator --

MR HAFERA: | can't --

VI CE CHAI RMAN WALLIS: -- with using the
zone of influence in the guidance. So you're off by

a factor of 10 fromhim That's all | can say. |
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don't know who is right.

MR HAFERA: Exactly.

VI CE CHAl RMAN WALLI'S: |t seens --

MR HAFERA: Exactly.

VI CE CHAl RVAN WALLI S: -- very strange to
nme t hat the guy who runs the plants or knows about the
pl ants comes up with a nunber that's a factor of 10
different from vyou. That says sonething about
uncertainty.

MR. HAFERA: Well, if you also recall
during that subconmttee neeting, Bruce Latellier
attenpted to challenge in M. Andreychek and --

VI CE CHAI RVAN WALLI S: Yes, and M.
Andr eycheck - -

MR HAFERA: -- we ran out of tine.

VI CE CHAl RMAN WALLI S: -- asked -- because
| brought himright in front of nme here.

MR, JOHNSON: But not to put too high a
hat on these differences, we're not showing this
because we want --

VI CE CHAI RVAN WALLI'S:  You' re showi ng ne
this because you want to --

MR JOHNSON: -- discredit --

VI CE CHAI RVAN WALLI S: -- convince of

somet hing. And don't nake excuses for it.
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MR,  JOHNSON: W want to give you a

practical perspective about how we think the
eval uati on cones out.

VI CE CHAI RVAN WALLI'S: | under st and.

MR JOHNSON: That's all that is.

VI CE CHAl RMANWALLI S: | under st and, M ke.
But just you've got to be straightforward. And if
your nunbers are very different from sonebody el se,
that creates a quandary for us, doesn't it?

MR. JOHNSON: Yes, it does. W can back
our numnbers up.

CHAI RVAN BONACA:  Grahant

VI CE CHAl RVAN WALLI' S:  Yes.

MR, LATELLIER. If | may, this is Bruce
Latellier fromLos Al anbs National Lab. The val ue of
1,700 cubic feet was represented about the 95th
percentil e of many t housands of randombreak | ocati ons
pl aced around the vol unteer plant piping system

And that nunber of 2,000 to 2,500 cubic
feet is corroborated by a nunber of studies for |arge
break LOCA done earlier for the BWR study and done
primarily in a manual fashion using engineering
j udgmrent .

VI CE CHAI RVAN WALLI S: Thank you. So you

have sone support there?
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MR, LATELLIER  Yes.

VI CE CHAI RVAN WALLI S:  Thank you.

MR. HAFERA: |f our use our nethodol ogy,
" mgoing to go through this fairly qui ckly because we
do have a |l ot nmore to go through, this basically shows
fractional val ues of what the 1, 720 -- what happens to
it, hownuch of it becones small finds, hownuch of it
becones | arge pi eces, howthey're transported up into
cont ai nnent, washed back down, transported to active
pool s, inactive pools, and eventually end up on the
sunp screen.

VI CE CHAIl RVAN WALLI S:  Excuse ne. You're
only tal king about the fiberglass insulation on the
steam generator? You're not tal king about coatings?

MR. HAFERA: That's correct. Becausethis
is just a sinplified approach to show how our nethod
wor ks.

Using this, | come out with -- and
assum ng a 100 square foot screen, which is a
representative nunber --

VI CE CHAI RVAN WALLI S: How uncertain are
things |i ke these 90 percent goes to the upper |evel
and 10 percent goes to the lower level? Are these
j ust sonebody's estinmte?

MR. HAFERA: Those are approxi mat e nunber
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that are in -- there are actual nore accurate nunbers
in the SE, but | used the approximate val ue --

MEMBER SI EBER:  Are these nunbers --

VI CE CHAI RVAN WALLI S:  Ckay.

MR LATELLI ER Bruce Latellier, once
again, those branching fractions, those transport
fractions are based on containnent bl owdown
cal cul ati ons. And we've nmmde the engineering
approxi mation that the debris follows the proportion
of the fluid flow primarily.

W' ve done these cal cs to confirmthat the
velocities are high enough to actually effectively
transport debris of this size. And it is, where
necessary, Wwhere possible | should say, it is
supported by experinental evidence generated during
the BWR resolution for the entrapnment on gradings,
washdown t hr ough gradi ngs due to contai nnment spray.

So we tried at every opportunity to use
defensible data for the branching fractions for
transport analysis. Were that is not avail able, we
use conservative estimates.

VI CE CHAI RVAN WALLI S:  So about a third of
it gets to the screen? Sonething |ike that? These
estimates. And if there is uncertainty, it could be

a half or sonething like that? So it's a significant
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amount is the nessage | got --

MR HAFERA: So it's a significant --

VI CE CHAI RVAN WALLIS: -- fromall this.

MR. HAFERA: -- anount. The bottomline
isit is a significant anount. W show 60 depth --

VI CE CHAI RVAN WALLIS: Right.

MR. HAFERA: -- which, again, would not
quite fill the sunp but pretty close to filling that
sunmp back on ny first slide.

VI CE CHAIl RMAN WALLI S: Ri ght.

MR. HAFERA: If we use our correlation
and, again, there's alot of assunptions and |' musi ng
bal | park nunbers, | get a head | oss of about 10 to 17

VI CE CHAI RVAN WALLI S: I'"'m going to
challenge that. | think it's a very inportant issue.
I n the gui dance, you accept that honbgeneously m xi ng
t he product caused themthe fibrous is conservative.

And yet | read Los Al anps' report, and
listento Bruce, and | ' mtold that athin |ayer of the
particles depositing on top of the fiberglass can
create a far bigger pressure drop

So, you know, if you get a thin |layer of
fiberglass which then filters out the particles like

a filter in a chemcal plant, and you get a filter
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cake of the particles, you have an entirely different
problem than if you're going to distribute these
particles uniformy through this great mass of fiber.

MR HAFERA: That's correct.

VI CE CHAI RVAN WALLIS: Isn't that true?

MR. HAFERA: And we did say that we're
going to tal k about --

VI CE CHAIl RVAN WALLIS: And if | take that
300 pounds, it's a lot nore than what | was wavi ng
around earlier --

MR HAFERA: But again --

VI CE CHAI RVAN WALLIS: -- this cal-sil

MR. HAFERA: -- what that boils down to as
we get down here to our bottomline --

VI CE CHAI RVAN WALLI S: But you don't
convince ne at all with this 10 to 17 feet. You've
put assunptions inthere which seemto be inconpatible
with what |'mlearning about thin bed effects. And I
|l earn nore every day as | read nore about it. | t
doesn't -- you know, it's not convincing to ne.

MR. HAFERA: Okay. Well, again, we're
going to discuss thin bed effects later. And that's
just something --

MEMBER ROSEN:  Well, could I --

MR HAFERA: -- that has to be consi der ed.
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MEMBER ROSEN. -- ask a specific question

about the row that says with 100 square foot screen
smal|l finds only --

MR, HAFERA: Yes.

MEMBER ROSEN. -- yields an approxi mte
depth of six feet. Wy do you think only small finds
will get in there when a fairly significant fraction
of the large pieces are transported? Are they not?

MR HAFERA: Well, this shows -- and
basically, again, | rounded off the value that was in
the SE, but about 35 percent of the large find -- of
| arge pieces will get there.

MEMBER ROSEN: So why don't you think --

MR. HAFERA: | didn't include them just
for the sake of this exanple. | didn't include
coatings, | didn't include concrete dust, | didn't
include a lot of things. This 1is just a

representative --

MEMBER ROSEN:.  Well, this --

MR HAFERA: -- exanple.

MEMBER ROSEN: -- is a very unchal |l engi ng
exanpl e is what you' ve chosen.

MR. HAFERA: kay.

MEMBER ROSEN:  It's an exanple where --

MR. HAFERA: But this is basically what
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M. Andreycheck presented at the subcommittee.

MR SOLORIO And | think, Tom what you
started by sayi ng when you started your presentation,
we're just trying to showthat it can be exercised, |
guess.

MR. HAFERA: Right.

VI CE CHAIl RVAN WALLIS: Well, it thinkit's
very revealing. You ve got six feet of debris. Now
as | understand it, the tests that have been made have
i nvol ved an eighth of an inch of debris, and an inch,
and so focus on very thin layers of debris. And we're
going to take that know edge base and extrapolate to
the six feet thick of debris.

We'd better be damm sure that we
understand what's going on if we're going to
extrapolate it |ike that.

MEMBER KRESS: Well, | think your result
tells you that that's not an acceptable result.

MR SOLORQO Right.

MR. HAFERA: That's right.

MEMBER KRESS: So you're not really going
to use that --

MR HAFERA: The bottomline is --

MEMBER KRESS: -- nunber. It's something

that has to be done.
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MR. HAFERA: W didn't get there.

MEMBER KRESS: Right.

MR. HAFERA: The bottom line is nost
pl ants, you know, a head | oss of 10 to 17 feet, nost
plants only have a margin of two to five --

VI CE CHAI RVAN WALLIS: Yes, even with --

MR. HAFERA: -- so they can't live with
this. So what's that telling then? That tells them
that they have to go do sonme type of design change.
And they're going to have to do sone type of
renmedi ati on of that --

VI CE CHAl RMAN WALLI S: Nowisn't this true

MR, HAFERA: -- concern.

VI CE CHAI RMAN WALLI S: -- that al nost all
pl ants are going to reach this concl usion?

MR HAFERA: What we' ve determ ned i s nost
likely nost of themwll.

VI CE CHAI RVAN WALLIS: Yes, and so --

MR HAFERA: Mbst of themw .

VI CE CHAl RMANWALLI S: -- what' s i nportant
istowrk on the fix --

MR. HAFERA: Exactly.

VI CE CHAl RMAN WALLI S:  -- obvi ously. Not

all this analytical material.
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MR. HAFERA: Right. But as a condition,

we can't go fix people' s sunp.

MEMBER SI EBER:  You need to know the --

VI CE CHAI RVAN WALLI'S:  You need to know
t hi ngs ---

MEMBER SI EBER: -- overall results --

VI CE CHAIl RVAN WALLIS: -- but you --

MEMBER SI EBER:  -- to know whet her --

VI CE CHAI RVAN WALLI S:  -- al ready know an
awful lot. You already know an awful | ot about the
probl em

MR HAFERA: Ckay. That --

VI CE CHAl RMAN WALLI S: It woul d seemcl ear
to me that people have got to be working hard on the
fix.

MR. JOHNSON: That was mny opening -- that
was one of my opening points. That was nunber two of
ny openi ng points.

MR. HAFERA: Exactly.

MEMBER S| EBER: Was that the anal ysis?
You don't know whether the fix is any good or not?

MR, JOHNSON: That was Nunber One of ny
openi ng.

CHAI RVAN BONACA: Nowyou' re goi ng to take

us through sonme of the refinenments, right?
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VI CE CHAI RVAN WALLI S:  Yes, you're going

to take us through sone --

MR. HAFERA: (kay, soO --

CHAI RVAN BONACA: So we're going to see
how you' re going to work on the baseline to take down
to the refinenents? Ckay.

MR HAFERA: Right. Again, and | don't
think 1'Il even go over this too nuch. There are
plants out there that are all RM plants so,
therefore, they don't have Nukon. And they woul dn't
get this large vol une.

But basically what it shows is |atent
debris, of and by itself, can produce a thin |ayer.
And the thin bed effect.

VI CE CHAI RMAN WALLI S: Even with the RM ?

MEMBER SI EBER: Wt hout any --

MR HAFERA: W thout any --

MEMBER S| EBER: -- wi t hout any insul ation

MR. HAFERA: -- without any insulation
what soever.

MEMBER SI EBER:  -- contri buti on.

VI CE CHAI RVAN WALLI S: That's a very
pl ant-specific thing. The plants have to --

MR. HAFERA: That's a very -- right.
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VI CE CHAI RVAN WALLI'S: Right. Now this

RM, that's the point that we had in the subcommittee
was RM is very good for this point of view. But if
some of it gets through the screen, what does it doto
t he punp we were asking? Mybe the punp just eats it
up. But we didn't seemto know in the subcommittee
neet i ng.

MR. HAFERA: Well, the --

VICE CHAIRVAN WALLI S: Wat is the
downstream effect going to be?

MR. HAFERA: -- downstream effects, and
again we have a presentation on that later --

VI CE CHAI RVAN WALLI S:  You' re goi ng to get
to that, okay.

MR, HAFERA: -- but, again, that's an
engi neer -- that can be engi neered out.

MEMBER ROSEN:. Did you just | eave off by
m stake the head loss for the RM latent fiber only
case? | don't see it.

MR. HAFERA: Yes, | didn't go so far asto
go to head loss with these two cases just to show
basically what the debris bed --

MEMBER ROSEN: Well, you --

MR HAFERA: -- thickness is.

VEMBER ROSEN: -- told us it's 10 to 17
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feet for the top case.

MR. HAFERA: Right.

MEMBER ROSEN: For the RM |atent fiber,
is it 10 to 17 feet also? |Is it approximtely the
sanme? O -- | nmean give nme sonme feel for it
quantitatively what you woul d expect.

MR. HAFERA: Wl --

MR SOLORIO Wuldn't it be less, Tom
because we're --

MR, HAFERA: Yes.

MR SOLORIO -- dealingwith less fiber?

VMR, HAFERA: It would be significantly
| ess.

MEMBER KRESS: Unl ess you assune a thin
bed correl ation.

MR HAFERA: Yes, sir, Dr. Kress.

CHAI RVAN BONACA: What are the operator
actions you are referring to down there?

MR. HAFERA: (kay, yes, thank you. [I'l]I
get to that real quick

VI CE CHAI RVAN WALLI S: Can we have a thin
bed with this latent fiber?

MEMBER KRESS: Well, that's undeterm ned
because we haven't characterized |latent fiber.

VI CE CHAI RVAN WALLI S:  But you say you've
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got 1.7 inches and we were getting thin beds with an
eighth of an inch all through the docunent that you
revi ewed.

MEMBER KRESS: It certainly seens possible
you could get it.

MR. HAFERA: It's possible.

VI CE CHAI RVAN WALLI'S: It's possi bl e but
you don't know. So the plants have to do it all --
t hey have to brush up all their stuff inthe plant, do
all their testing to find out if they can get a thin
bed. Is that what you expect themto do?

MR. HAFERA: Yes. They have to eval uate

VI CE CHAI RVAN WALLI' S:  You want themto --

MR HAFERA: -- their containnent.

VI CE CHAI RVAN WALLI'S: -- you're putting
an awful lot on these plants.

MR, LATELLIER If |I may add, Dr. Wallis,
Bruce Latellier, we are assuning that latent fiber is
capabl e of formng a thin bed. And that's the reason
for Toms exanple to show that based on a rough
estimate of total latent debris inventory and the
fibrous fraction that was characterized in the recent
LANL study, that there is potentially a substanti al

amount of fiber present.
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And they nust assess their plant
cleanliness for that --

VI CE CHAI RMAN WALLI S:  Thank you, Bruce.

MR, LATELLIER: -- contribution.

VI CE CHAIl RMAN WALLI S: That's a very good
point. So it means the staff is going to get it, if
they go through with all this, a whole Ilot of
submttals from plants explaining how they use the
vacuum cl eaner and how t hey picked up all this stuff.
And all the tests they did. And they'll all be
different.

And you' re goi ng t o somrehow assess whet her
or not there is a thin bed when we don't quite know
what a thin bed is and what causes it?

MR. HAFERA: Well, we know what a thin bed
is and what causes it. And we're going --

VI CE CHAI RVAN WALLI S:  You don't.

MR HAFERA: -- to present that |ater.

VI CE CHAI RVAN WALLI'S: Well, okay, maybe
you can convi nce ne.

MR. HAFERA: kay.

MEMBER ROSEN: Now |I'm going away from
this chart with the ideathat an RM | atent fiber only
bed is significantly less than 10 to 17 feet. And to

me significantly less it's a third of that or five
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feet or sonething like that, which is still very
i mportant.

MR HAFERA: That's correct.

MEMBER ROSEN.  Ckay.

MR. HAFERA: That's correct. Very good
poi nt .

So, again, just practical solutions here.
Practical solutions that plants could do. Doubl e
jacketing their insulation. There's alowcost, |ow
tech solution that would really produce a |Ilarge
effect. It really reduces the ZO and it will reduce
t hat nunmber quite significantly.

MEMBER ROSEN: Do you have a test that
shows that?

MR. HAFERA: Yes, we have tests that show
doubl e jacketed insulation --

MEMBER ROSEN: Ral ph, coul d you speak to
t hat ?

MR. HAFERA: -- that are not nearly as
suscepti bl e to damage.

MR ARCHI TZEL: W showed t he subcommittee
the OPG tests were done and that upped the cal-sil
from around 24 pounds to |like around -- sonewhere
around 250 or 300 pounds i n of fset seans on t he doubl e

cover age. So it was a trenmendously significant
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increase in destruction pressure.

MR SOLORI O That was Ral ph Architzel.

MR. HAFERA: So that's a quick |low tech
nmet hod that can have a big inpact.

Modi fyi ng sunp screens. W heard sonebody
m ght want to use an active sunp screen. W al so know
that there are sunp screen designs that aren't
susceptible to thin bed effects, stacked disks and
what have you

And there are a nunber of other things
t hat can be done. Refining the zone of influence
nodel - -

VI CE CHAI RVAN WALLI S:  That m ght | ead you
to getting bigger --

MR. HAFERA: We're seeing that --

VI CE CHAI RVAN WALLIS: -- if you refine
it, it mght get bigger.

MR. HAFERA: Well, the zone of influence
nodel is not necessarily real -- it doesn't correlate

real well at |ow pressures. So that could produce a

VI CE CHAI RVAN WALLIS: But it mght --
MR HAFERA: -- significant inpact.
VI CE CHAI RMAN WALLI'S: -- it mght grow.

There's only inference if you | earn nore about it, it
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m ght get bi gger.

MR. HAFERA: 1t's possible. You could add
trash racks in barriers along the floors of
cont ai nnent .

Operator actions, operators can take hi gh
pressure i njection systens out earlier, cool down the
pl ant faster, go to shut down cooling-type
recircul ation faster, alot of operator actions or --

VI CE CHAI RVAN WALLI'S:  Now t hese are all
the things --

MR HAFERA: -- potentially --

VI CE CHAI RVAN WALLI' S:  -- you think m ght
be done? These are things you think m ght be done?
Right? They're conjecture? These things that | ook
i ke reasonabl e candi dates for thinking about?

MR SOLORIO Well, we know, Dr. Wallis,
from a conversation we've had with industry that
they' re | ooki ng at i ncreasing their sunp screen si zes,
at | east sone contractors --

VI CE CHAI RMAN WALLI S:  They' re | ooki ng at
-- but I don't see any kind of design that says we've
made all the calculations and it looks as if this
thing will work. You're way a long way away from
that, right?

MR. JOHNSON: That's right. Again --
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VI CE CHAI RVAN WALLIS: A long way from--

MR JOHNSON:  -- we've --

VI CE CHAI RVAN WALLIS: -- anything --

MR, JOHNSON:  -- not --

VI CE CHAIl RVAN WALLI S: -- that will work.

MR, JOHNSON: -- seen designs, right.
That's right.

MEMBER ROSEN: You're aware of the

difficulty of crediting operator actions during a LOCA
like this which is very different than things that
have -- operators that have been typically trained to
do.

CHAI RMVAN BONACA:  So they are not --

MEMBER ROSEN: This is not a sinple --

MR, JOHNSON:  Well, | think, again --
MEMBER ROSEN:  -- approach.
MR. JOHNSON: -- if you go back to the

LOCA does and how it progresses and when you're on
recirc and when your sunp screen actually starts to
show degradation, you're talking long-terminto the
event where you have tinme to plan it ahead of tine.
And you have a -- your plant is already
cooled down. Your cont ai nnent is already
depressuri zed. So you have a significant response

time.
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MEMBER ROSEN: Vell, | grant that. I

grant that.

VI CE CHAI RMAN WALLI'S: | agree with that.

MEMBER ROSEN: But | al so ask you to grant
the fact that the plant has just had a LOCA. This is
not normal .

MR JOHNSON: Ch, absolutely.

MEMBER ROSEN:  Thi s i s not your normal day
at the plant.

MR, SOLORIG No, you're right.

MR, JOHNSON: No, it's a bad day in the
control room

VI CE CHAl RVAN WALLI S:  Can you give ne --

MR JOHNSON: And |'ve had a few

VI CE CHAI RVAN WALLI'S: -- estimate, now
we' ve been through sonme of these in the past,
hi storical events where the Agency has deci ded t hat
action should be taken on sonme nmaj or i ssue. And then
t here are vari ous desi gns and t hey have to be approved
and al | .

How |l ong does it take to i nmpl ement? To go
from now to doing all these calculations in the
pl ants, to designingthings, andto actually i npl ement
somet hi ng, getting approval fromthe Agency, how | ong

does it typically take to do sonething like that?
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MR. JOHNSON: Well, the schedul e that we

have -- this is Mke Johnson, the schedule that we
have publ i shed and requested in the Generic Letter has
i censees conpleting their evaluation --

VI CE CHAI RVAN WALLI S: No, no, |'m not
real |y aski ng about that. |'masking about say post-
TM, there were sone changes because |essons were
| ear ned. Didn't it take quite a few years before
anyt hi ng substantial happened in the plant? So |I'm
just trying to put it in perspective.

MEMBER APOSTCLAKI S: He's not talking
about just the study.

MR JOHNSON:  You mean how | ong does it
take themto inplement their changes?

VI CE CHAl RMAN WALLI' S: 1" ml ooki ng for the

sol uti on.
MEMBER APOSTOLAKI S: The sol utionitself.
VI CE CHAI RVAN WALLI'S:  If you | ook down
the road about what steps if | were an engineer |

woul d have to take to get to a solution, howlong it
woul d take. And I'mguessing it's sonething |ike ten
years. Am | wong?

MR SOLORIG Well, | don't knowif | can
answer TM but, Rob Elliot, | mean how long did we

take to -- or did the industry take to inplenment the
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fix for the BWRs?

MR. ARCHI TZEL: We issued the Bulletinin
May of 96 and all the licensees conpleted their
nodi fications by the spring of ~99.

VI CE CHAI RVAN WALLI S: So it's three
years. So there's hope.

MR. ARCHI TZEL: We gave thema year to --

MEMBER SI EBER:  Thi nk about it.

VI CE CHAl RVAN WALLI S:  Ckay.

MR. ARCHI TZEL: -- do the eval uation and
then told themthat plants starting in the spring of
the followi ng year had to start conpletely hardware

nodi fi cati ons --

VICE CHAI RVAN WALLI S: That's good.
That's --

MR. ARCHI TZEL: -- in their first outage.

VI CE CHAI RMAN WALLI S: -- a historical

precedent and we can maybe extrapolate it to this
case.

MR. ARCHI TZEL: And | suspect the vendors
that helped with the BWRs are probably going to try
and junp in on the PWRs, too. So there's probably a
| ot of experience there.

VI CE CHAI RVAN WALLI S:  Thank you.

MR. JOHNSON: 2007 is our expectation in
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this case.

VI CE CHAl RVAN WALLI'S: Well, | don't know
about what your expectationis. 1'mjust |ooking for
evi dence that it has happened before.

MR. HAFERA: COkay. Well, that concl udes
ny hi gh-1evel presentation. There's people who foll ow
me to provide nore details in the specific areas and
hopefully get to sone of the other nore detailed
guesti ons.

MEMBER APOSTOLAKIS: Why did it take 25
years, Mke? You say this has been around for 25
years?

MR. JOHNSON: There's a real good history
in front of the SE --

MEMBER APOSTOLAKI'S:  Yes, | saw that.

MR JOHNSON: -- that tal ks about it.

MEMBER APOSTOLAKIS: That's too |ong.

MR, JOHNSON: Right. Well, we |earned
t hi ngs at various stages. W took on a problemwth
the boilers. W, at that time, recognized that 50
bl ockage wasn't going to be good for the peaks. What
we did -- and at that tine, thought that we need to
have thi s nechanistic eval uation

W had sone events that caused us to

recogni ze that --
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MEMBER APOSTOLAKI S: So it was the

evi dence?
MR, JOHNSON: -- that it was nore of a
problem So we've | earned things over that tine. But

we've ultimately dealt with the issues.

CHAl RVAN BONACA:  Well, | nean, that's
right. I mean it's 25 years of inadequate
i mprovenents. So we hope that this wll be an

adequate i nprovenent. And that's the thrust of our
conments, | believe.

MEMBER APOSTOLAKI S: Howr ai sed t he i ssue,
do you renenber?

MR JOHNSON: |'msorry?

MEMBER APOSTOLAKI S: Who rai sed t he i ssue?
Who raised it?

MR JOHNSON: Who raised the issue?

MEMBER APOSTOLAKI S:  Yes.

MR. JOHNSON: Who rai sed t he sunp bl ockage
i ssue?

MEMBER APOSTOLAKI S: Twenty-five years
ago.

MR. JOHNSON: | honestly don't know the
answer to that.

MEMBER APOSTOLAKI S:  Ckay.

MR. ARCHI TZEL: The sunp bl ockage -- Ral ph
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Architzel -- the sunp bl ockage i ssue was rai sed ar ound
1979, right around TM tinme initially.

VI CE CHAl RMVAN WALLI S: So thi s was a post -
TM issue?

MR. ARCHI TZEL: No, it wasn't. It was
actual ly before TM. It was studied for about four or
five years until the 84 tine frame because we have to
go back to USIA 43 but it was about five years before
it was resolved in "85. It mght have been --

VI CE CHAl RMAN WALLI S: So that's nore
hi storical information about how long it took to do
somet hi ng. Ckay.

MR. KOMALL: Good norning. M nanme is
Mark Kowall. |'ma reactor systens engineer in the
Pl ant Systens Branch.

This nmorning |I' mgoi ng to di scuss section
3.3 and 4. 21 of the SER These sections deal with the
break selection. And the overall process for
identifying the imting break | ocation.

MEMBER APOSTOLAKIS: Wiy are you doi ng
that? The subcommi ttee requested it?

MR, KOWALL: This is one of the nmjor
areas. This was one of the bl ocks that Dave Sol orio
had on his slide. 1'Il go through it very quickly.

Basically this section provides the
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gui dance and consideration for identifying the
l[imting break |ocation. The criteria wused to
identify this location is the estimted head |oss
across the sunp screen.

There are really two key attributes that
| enphasi ze and t hose are t he maxi numanount of debris
transported to the sunp and t he wor st conbi nati ons of
debris m xes transported to the sunp. So -- and to
identify thislimting break | ocation, you arereally
| ooki ng at what gets to the sunp.

MEMBER KRESS: And do we know how to
determ ne what the worst conbination is? Does that
relate to the thin bed effect?

MR. KOMLL: That relates to the thin bed,
that's right.

VI CE CHAI RVAN WALLIS: And it relates to
when it is transported, or howthe stuff builds up, or
whet her you get a thin bed on top of fiberglass, or
inside it, or on the bottomof it, or how well m xed
they are, and all that sort of stuff?

| don't see anything in the gui dance t hat
tells you how to cal cul ate those things.

MR. LATELLIER Bruce Latellier. You're
correct in noting that there's very little tine-

dependent advice on tine-dependent debris Dbed
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formation given in the guidance. The limts of our
ability to nodel transport do not -- just sinply don't
-- do not warrant a detailed effort in that regard.

However, there are i nportant phases of the
acci dent sequence that can be considered, that being
the high velocities during pool fill up, the spray
washdown, and finally the | ow velocity recircul ation
phase.

And i f you think about those effects, the
first opportunity for accumulating very |arge
quantities of large debris only occurs inthe initial
phase. And depending on your sunp Sscreen
configuration, for exanple, a horizontal arrangenent
bel ow grade, that's a very credi bl e event where you'd
have a | arge, bul ky honbgeni zed bed.

VI CE CHAI RVAN WALLI'S:  So you' ve got the
| arge debris first.

MR. LATELLIER That is one possibility.
Alternatively, if that |arge bed does not form the
smal | suspended finds can continue to accunul ate
indefinitely to formthe thin bed behavior that we're
nost concerned about.

And so there's sone i nportant separations
in the accident sequence that allow us to think about

what are reasonabl e bed configurations.
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VI CE CHAI RMAN WALLI S: That was very

hel pful, Bruce. And as |'msitting here, I'mthinking
about how a beaver builds a dam he puts the twigs in
first, he puts the large debris infirst. And gets a
structure, which is your fiberglass.

And then he puts the nud on which i s your
cal -sil or whatever. He builds hinself athin |ayer.
And he stops the water going through.

MEMBER ROSEN: Do we have a contract with
hi n

(Laughter.)

VI CE CHAl RVAN WALLI S: | believe t hey have
beavers at MT.

But, you see, this is the kind of thing
that occurs to me. And | don't see anything in the
gui dance that tells you howto cal cul ate t hose t hi ngs.

These are all sort of the beginnings of
under standi ng of these things. And you're doing a
great job. You guys are working very hard. [It's just
a question of whether or not you' re ready. Ckay.

MR. KOWALL: The section al so provides
consi derations on the piping systens that need to be
consi dered, and break size. Basically all RCS piping
and attached pi ping.

And al so secondary side breaks if they're
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part of the licensing basis and rely on recircul ation
nmust be consi dered.

Al'l phases of the accident scenario are
consi der ed. This is an overall process. It's a
nunber of iterations for identifying the limting
break | ocati on.

Then section 4.2.1 provided or proposed
t he application of Branch Techni cal Position MEB 3-1
for break l|ocations to consider.

Next slide.

VI CE CHAl RMVAN WALLI S: Can | ask you about
this? This | have a real problemwith. And | asked
at the subcommittee.

It says no guidance for plants that can
substantiate no thin fiber layer. So if they don't
have a thin bed effect, there's no gui dance for them

MR, KOMALL: Well --

VI CE CHAI RMANWALLI'S: So they're finished
and they can't use the guidance.

If there is a thin bed effect, they're
likely to be finished because they can't get the water
t hrough. So how do they escape fromthis Catch 22?

MR, KOWALL: One of the -- | guess we
t al ked about this at the subcomrittee neeting. One of

t he exanpl es of this was in the coatings areawith the
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assunptions on the particul ate size for the coati ngs,
working toward -- or with thin bed, if a plant can
substantiate they do not have a thin bed, the staff
has enhanced the --

VI CE CHAl RMAN WALLI S: Well, how can t hey
substantiate they don't have a thin bed? Thin beds
sort of occur by luck. When you do an experinment --
you do a | ot of experinents and then gee whiz, we've
got a thin bed here. And it explains some anomal ous
results. It's not sonething which is part of the
t echni cal know edge.

So how on Earth are these fol ks going --

MR KOMLL: They may not --

VI CE CHAI RMAN WALLIS: -- to establish --
MR, KOMLL: -- that's true --
VI CE CHAI RMAN WALLI'S: -- that they don't

have a thin bed?

MR. JOHNSON: We tal ked about it at the
subcommittee -- M ke Johnson.

VI CE CHAI RVAN WALLI S: Yes, but we're
still talking about it because you haven't resolved
it.

MR JOHNSON: Well, what we said was we
really don't believe that there are going to be

| i censees who substantiate no thin bed. Wat we were
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doi ng was | ooki ng at the gui dance

VI CE CHAI RVAN WALLIS: You don't --

MR JOHNSON: -- to nake --

VI CE CHAI RVAN WALLIS: -- believe --

MR JOHNSON: -- sure that in --

VI CE CHAIl RVAN WALLIS: -- that they will?

MR. JOHNSON: What we wer e doi ng i s maki ng
sur e t he gui dance woul d handl e t hat eventual ity shoul d
a plant cone in an try to substantiate no thin bed,
how then woul d they inplenent the guidance? And so
that's what we're taking care of in this case.

MEMBER S| EBER: How woul d t hey
substantiate no thin bed?

MR.  ARCHI TZEL: Let nme just point out
sonething here. It's not necessarily on the existing
designs but an all RM plant, the idea was an all RM
pl ant, perhaps with a nodified design, with no fiber
in the plant except for the latent, with a nodified
screen size, usingthe criteriawe had in the guidance
report of the one-eighth inch could distribute that
over the one-eighths inch and denobnstrate that --

VI CE CHAl RVAN WALLI'S: But we know one-
ei ght h doesn't mean anything any nore. W know from
Bruce Latellier's very clear explanation a thin bed

can occur anywhere on any layer. It doesn't have to
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be an eighth of an inch.
MR. ARCHI TZEL: No, no. |'m saying the
total fiber that is existing. So it doesn't matter.
VI CE CHAIl RVAN WALLI S: Well, if they don't
have as much as an eighth of an inch?

MR. ARCHI TZEL: Over the nodified square

VI CE CHAI RMAN VWALLI S: Vell, there is
anot her statenment in your guidance that says cal -si
can forma layer with no fibers at all.

MR. ARCHI TZEL: Well, the plant may not
have cal -sil but the point is there are plants that
could do that cal cul ati on and denpnstrate they don't
have a thin bed.

The ot her point is the plants could put in
nodi fi ed strainer designs that are not susceptibleto
the thin bed effect. There are two ways you get that.

MEMBER S| EBER: That's the only choi ce as
| see it because you can get a thin bed out of |atent
fiber with no --

MR. ARCHI TZEL: But not necessarily --

MEMBER SI EBER: -- RM unl ess the screen
i s huge in size.

MR. ARCHI TZEL: Well, that's the point.

If the screen is 500 square feet, depending on your
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| atent, you mght get -- or 800 or 1,000 --

MEMBER SI EBER: That's pretty tough --

MR. ARCHI TZEL: -- devel opi ng -- dependi ng
on the geonetry --

MEMBER SI EBER: That's pretty tough --

MR. ARCHI TZEL: -- of the screen design
al so.

MEMBER SIEBER: -- to do that in sone of
t hese contai ners.

MR. ARCHI TZEL: It depends on the | atent
debris termif you're an all RM plant. There is a
possibility that the condition exists is the only
poi nt we're nmaking so we have a provision for that.

The reason for that coment is if you have
that condition, where you have the nodified -- the
real reason, the additional one, if you had a design
fix that is not susceptible to thin bed --

VI CE CHAI RVAN WALLI S: Gui dance only
applies to plants that do have a thin bed effect. So
now you' re saying that alnost all plants are going to
have this thin bed effect.

MEMBER SI EBER: | think so.

VI CE CHAI RVAN WALLI S:  You say al npost none
are going to substantiate they don't have it.

MR ARCHI TZEL: There would be a | ot that

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




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

90

woul d substanti ate they don't have thi n bed because - -

VI CE CHAI RVAN WALLIS: There woul d be?

MR ARCHI TZEL: -- because of the fix.

VI CE CHAI RVAN WALLIS: After the fix?

MR JOHNSON: After the fix.

VI CE CHAl RVAN WALLI S: But now, you're
asking to assess now what's the state of it now?

MR. ARCHI TZEL: Probably nost of them
couldn't justify now --

VI CE CHAI RMAN WALLIS: We will find that
t hey all have thin beds now. |s that what we're going
to find?

MEMBER KRESS: Is there a substanti al
dat abase to back up your statenent that sone screens
are not so susceptible to thin bed effects? And |
presunme these are the corrugated screens?

MEMBER SIEBER: O vertical screens.

MEMBER KRESS: Vertical corrugated?

MR ARCHI TZEL: Di sk strainers, et cetera,
and the testing was done. | nmean that's the testing
t hat was used for the BWRs i n t hose propriety screens.

MEMBER KRESS: That testing exists?

MR ARCHI TZEL: Yes.

MEMBER KRESS: Ckay.

MR KOWALL: And as a result of this
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di scussion from the subcomm ttee neeting, the staff
did add Appendix 8 to the Safety Evaluation Report
t hat di scusses the thin bed.

VI CE CHAI RVAN WALLI'S:  Yes, | have read
Appendix 8. And it describes sone effects.

MR. KOMLL: Yes, it gives exanples --

VI CE CHAI RVAN WALLIS: It describes sonme
effects.

MR. KOWALL: -- of thin bed. It gives
exanmpl es of where this has occurred, events --

VI CE CHAI RMAN WALLI'S: It doesn't give ne
a clear recipe for predicting things. It describes
all of the effects. It's very useful for saying this
is the state of know edge.

But if | weretotry touseit to develop
design criteria and to evaluate my plant, | think I'd
have a | ot of trouble.

MR, KOWMALL: The second exception the
staff took to section 3.3 was with respect to the
secondary break |ocations. The gui dance report
proposed that secondary side break |ocations be
anal yzed consi stent with the current |icensing basis.

The staff's position on this is that the
secondary side breaks should be anal yzed consi st ent

wi th RCS pi ping, LOCA piping. And the basis for this
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is that the current |icensing basis does not consi der
all the i ssues and concerns associated with this GSI -
191.

Even though the secondary side anal yses
are not performed in accordance with 50.46, to
denonstrate acceptance criteria of 50.46, if the sunp
isreliedontomntigate the consequences of secondary
si de breaks, then |Iicensees should identify limting
| ocations and ensure that their sunp will performits
i nt ended function.

And this is consistent with the staff's
position in Reg Guide 1.82. It doesn't specifically
di stingui sh between -- okay.

Additionally, the staff concluded that
it's not appropriate to evaluate only |ocations
consi stent with Branch Technical Position MEB 3-1.

We concl uded t hi s for a nunber of reasons.
It's not consistent with the requirenments of 50.46.
The staff previously rejected this for the BAWRs. Not
consistent with Reg Guide 1.82 considerations. And
this would al so apply to secondary side breaks.

VI CE CHAI RVAN WALLI S: Ckay. Move on.

MR ARCHI TZEL: My nanme is Ralph
Architzel. And I'Il discuss the debris generation
section. I'll trytodoit shortly. I'dIlike to make
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one additional discussion on the other areas.

The guidance report uses the zone of
i nfluence approach. This is what the industry has
proposed founded in ANSI 58.2, Free Jet Expansion
Model .

VICE CHAIRVAN WALLI S: And you are
perfectly happy with the nodel that's in ANSI?

MR. ARCHI TZEL: W have witten Appendi x
. We've nodified Appendix I. It was proposed by the
i ndustry. And we feel there are deficiencies
associated with that. There are theory defi ci enci es.
Overall when you take that nodel, we consider it
conservative froma regul atory perspective.

VI CE CHAl RVAN WALLIS: Didyou |l ook -- did
anyone | ook at the original docunent on which it is
based, the ANSI nodel ? Didthey find that the coni cal
pressure distribution is sinmply assunmed?

MR, ARCHI TZEL: |'mnot sure. W went --

VI CE CHAI RVAN WALLI S:  Things like that?
| mean --

MR. ARCHI TZEL: -- back to --

VI CE CHAI RMAN WALLI S: -- did anyone
critical exam ne the basis of this nodel? Did anyone
critical exam ne know edge about what happens in

supersonic flows? O you just accept it? You accept
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it as -- | mean | could see accepting a standard. |
nmean it sounds authoritative.

MR. ARCHI TZEL: W did do a critical |ook
at that standard. And that is Appendix 1. And we'll
nove on to that.

VI CE CHAI RMVAN WALLI S: | have to read t hat
agai n because | think it's changed sone nore since --

MR. ARCHI TZEL: We did -- we last night

sent you another revision --

VI CE CHAI RVAN WALLI S: -- that's another
revision --

MR ARCHI TZEL: -- of three --

VI CE CHAl RVAN WALLI S: -- last night,
fine.

MR ARCHI TZEL: -- pages additional --

VI CE CHAI RVAN WALLI S: That makes it
difficult for ne to assess it.

MR ARCH TZEL: |'m sorry?

VICE CHAI RVAN WALLI S: It makes ne
difficult to assess sonething you sent ne | ast ni ght.

MR. ARCHI TZEL: That wasn't the thought
behind -- | mean we tried to address the comments --

(Laughter.)

MR, ARCHI TZEL: -- you nmde earlier trying

toclarify what we feel are deficiencies relative to
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t he physics for that nodel. But if we step back from
it and ignore -- yes --

VI CE CHAl RMAN WALLI S:  So you' ve now gone
to what we suggested you do sone tinme ago. You've
actual I y gone t o exam ne whet her t he nodel i s good and
what its deficiencies mght be. You re beginning to
do that? |1s that so?

MR. ARCHI TZEL: Well, we're accepting the
use of the nodel still.

VI CE CHAl RMAN WALLI S: But now you're
exam ning its deficiencies, having accepted it?

MR. ARCHI TZEL: For the application with
t he precision we're tal king about.

VI CE CHAI RMAN WALLI' S: So you bought the
car and now you're |ooking at what's wong with it?

MR, LATELLIER: If | may add, the use of
the ANSI nodel was proposed by the industry.

VI CE CHAl RVAN WALLI' S:  Yes.

MR. LATELLI ER: Based sonmewhat on the
recomrendat i on of Reg Guide 1.82, that the staff found
it to be an acceptable nethod. So, therefore, it is
i ncunbent on the staff to be totally confortable and
convinced that it is appropriate for the use.

VI CE CHAI RMAN WALLI'S: Let's say -- this

clearly -- in all of this, a lot of education going
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on. You guys are | earning. Every tine | hear anything
from you, there's new know edge, new appreciation
That is the way it's going. | appreciate that.
That's very good.

But, you know, the question is whether,
since you're in this great |earning process about
t hese phenonena, you can neke decisions based on
things which you my learn tonorrow are not
appropriate quite the way you thought they were.

That's what |' mconcerned about. You're
inthat | earning process nowand yet you are tryingto
make deci si ons based on t hi ngs whi ch you have troubl e
comng to grips wth.

MR. ARCHI TZEL: Well, | guess |I'd phrase
t he zone of influence situation as so conservative in
terns of what has been proposed --

VI CE CHAI RVAN WALLI S: How do you know
it's conservative?

MR. ARCHI TZEL: Conservative relative to
t he CFD exanpl es that were proposed by the BWRs and
it's nodel ed on the destruction pressures as they are
nmeasured. And t hen the assunption of anything with an
equi val ent sphere beingtotally destroyedis wherethe
conservati sm

VI CE CHAI RVAN WALLI S: | agree. You
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certainly have put sone conservatisms in it, yes.
MR. ARCHI TZEL: So that aspect seens to
cover anything --

VI CE CHAI RVAN WALLI S:  And you have added

MR. ARCHI TZEL: -- fromshock wave versus
bei ng due to pressure and it's not really pressure,
it's really shock, the way we treat it and the way
it's transformed into an equival ent volune sphere
throws a trenendous conservatisminto --

VI CE CHAl RVAN WALLIS: So the --

MR. ARCHI TZEL: -- this analysis.

VI CE CHAI RVAN WALLI'S: -- initial shock
wave that no one had anal yzed, is that --

MR. ARCHI TZEL: Well, we saw on the shock
wave, we saw howit is a near termeffect. And it can
go far. But basically we've never really resol ved
whet her t he damage i s caused by shock or caused by t he
pressure or the nmass flow into the damaged targets.
But we accept it.

VI CE CHAI RMAN WALLI S: You have never
really resolved those issues? But you've nmade somne
j udgnent about what's an acceptabl e damage pressure?

MR ARCHI TZEL: Yes.

MR LATELLIER: It was never the intent of
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the staff's experinmental programs to develop a first
princi pl es nodel of the damage nmechanism |It's based
on enpirical evidence of damage at given spaci al
| ocations within the jet as correlated by various
metrics that can be nodel ed.

For exanpl e, the stagnation pressure or in
the case of the ANSI nodel, an inpingenent pressure
that's arrived at by averaging the mass flux on a
| arge target.

VI CE CHAl RVAN WALLI S: Vel 1, again, we
don't have time to go into all that.

MEMBER RANSOM Has there ever been any
agreenent in what they even nean by inpingenent
pressure?

MR, ARCHI TZEL: Well, we heard you. And
we put sone additional words in destruction pressure.
W' re talking the sanme thing. It's that measured
pressure at that face of that --

VI CE CHAl RVAN WALLIS: But with the state
of the art where you send ne letters the night before
expl aining things better, it seens to nme this could
happen t onorrow, t oo, because it's al earning process.
And | appreciate that. You' re doing a good job there.

| just wonder if you don't have nore

things to |earn.
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MR.  ARCHI TZEL: Vell, I'd like to get

t hrough this section as quickly --

VI CE CHAl RVAN WALLIS: Okay. |I'msorry,
' msorry, Ralph. You have to do it.

MR, ARCHI TZEL: Yes, as | nentioned
before, we did use the -- transfornmed those freely
expanded jets into sphere. And that's a significant
conservatism of the approach, equivalent volune
spheres.

VI CE CHAI RMAN WALLI'S: Isn't that -- oh,
|"msorry. Every tine you say conservative, |' mgoi ng
to say what. But I'msorry. W don't have tine.

MR. ARCHI TZEL: Yes, there could be | ong

di st ances --

VI CE CHAI RVAN WALLI S: There coul d be | ong
di stance --

MR, ARCHI TZEL: Ckay.

VI CE CHAI RVAN WALLI S: -- you know, it
does --

MR. ARCHI TZEL: Under refinenments proposed
by industry, 1'd like to say that they did offer the
di rect inpingenment refinenent where the nodels don't
resize the jets. And we're accepting that. So they
can use those jets.

They used t he debri s-specific destruction
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zones, which is probably what nost plants will do
anyway, as opposed to the | owest damage pressure.

They al | owed -- t hey pr oposed
sinplification to an entire conmpartnment. And we're
accepting that.

The other section we have on debris
generation is the characteristics, which have been
provi ded for construction, pressure, density, size,
and si ze distribution.

Next slide please. Regarding the safety
eval uati on, we consi dered t he gui dance report approach
acceptable. And we have noted sone nodifications.

VICE CHAIRMAN WALLI S: Now the
presentation that your coll eague nade where you had a
nunber that was a tenth of what the Westi nghouse nen
had, was that based on this 40 percent? O based on
t he NEI gui dance before you had nodified it?

MR.  ARCHI TZEL: | think the exanple we
intended to use was using the destruction pressure
that would be six pounds. | don't know how
conmplicated --

VI CE CHAI RVAN WALLIS: Was it with your
nodi fication? O was it the NEI gui dance?

MR. ARCHI TZEL: It should have been the

si X pounds.
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VI CE CHAI RVMAN WALLI S: Was the ten pounds

used or the six pounds?

MR,  ARCHI TZEL: It was just a gross
esti mate because we got --

VI CE CHAI RMAN WALLIS: A gross estimate
really isn't very good on this problemis it?

MR. ARCHI TZEL: It was the conpartnent
use. \What we did was essentially use the conpartnent
nodel .

VI CE CHAI RMAN WALLIS: Did you use your
nodi fied destruction pressure or the NEI guidance
destruction pressure in arriving at 1,720 pounds of
cubic feet of debris?

MR. LATELLIER: 1t corresponds roughly to
t he nodi fi ed danage pressure.

VICE CHAIRVAN WALLI S: Because M.
Andreychek or whatever, it's garbled in the
transcript. And a much bi gger zone of influence, you
enphasi zed that if you used your nodified 40 percent.
That's why I'"mbringing it up here.

MR, ARCHI TZEL: Well, | think if you had
an open contai nment - -

VI CE CHAI RMAN WALLI'S: You're making the
zone of influence bigger with this 40 percent.

MR. ARCHI TZEL: The 40 percent increases
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the zone of influence. As the industry pointed out,
it can triple it, okay, because --

VI CE CHAI RVAN WALLIS: It can triple it?

MR.  ARCHI TZEL: Triple the zone of
i nfl uence.

VI CE CHAI RVAN WALLI S: Triple the zone of
i nfl uence.

MR, ARCHI TZEL: Depending on the way
you' re goi ng through the nodel. And the reasonis --

VI CE CHAl RMVAN WALLI S: Is that threetines
t he amount of debris? O not?

MR ARCHI TZEL: It shoul d because those
are the assunptions if there's that nuch when you go
out to that additional volume, you're limted by the
conmpartnent. That's what | was saying earlier

VI CE CHAI RVAN WALLI'S:  So this factor of
three, which could be said to be sort of an
uncertainty that's you' re conmpensating for is bigger
t han t hese uncertai nti es about how nuch stuff gets --
or about the same as the fraction that gets to the
screen of all the debris you created? So --

MR. ARCHI TZEL: Certainly bigthanthe jet
-- well, and sone of that can be done away by
i ndustry can test for that effect. And they can al so

get nore robust material. Now one --
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VI CE CHAl RMAN WALLI S: Wel |, these factors

of three and all that are all right if you' re dealing
with a problem where you can show that you get 0.1
feet of water on the screen. But you' ve got five feet
of water head | oss on the screen and it's just about
to begin to challenge your NPSH, factors of three
begin to nake a big difference. | nmeanit could be 15
or it could be two. It nmakes all the difference in
the world to whether or not your punp --

MR. ARCHI TZEL: The input to an analysis
the |licensees don't --

VI CE CHAI RVAN WALLI'S: Ceorge was right
about uncertainties. O course, Ceorge is right on
many things. But he was certainly right to focus on
uncertainties in this issue.

MEMBER APOSTOLAKIS: | see you are in a
good nood t oday.

(Laughter.)

MR, ARCHI TZEL: Well, one thing we did
along those lines wll be, as Dr. Apostolakis
mentioned, in the Appendix R we offer alternatives
like with this non-physical aspect of the NC nodel it
grows unbounded ways as you go to | ow pressures. W
do have a di scussi on where you can use enpirical data

to drop that down. So it's available if industry
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wants it. But we haven't approved that. It's very
conservati ve.

You can i ncrease the destruction pressure
t he conservati sns harness. There are ways to address
that factor of three you can test. So there are
t hi ngs you can do about it. But it's usable now. And
well it's approvable, | guess, is the way to put it.

| think perhaps |'m done.

VI CE CHAl RMAN WALLI S:  Coati ngs, coati ngs,
coati ngs, please.

Now you have 10, 000 square feet typically
of coatings in a plant, several mls thick.

MR, ARCHI TZEL: Il think it's 300,000
square feet.

VI CE CHAI RVAN WALLI S: Three hundred

t housand?

MR ARCHI TZEL: Sonewhere in there.

VI CE CHAI RVAN WALLI S: Three hundred
t housand square feet? Thank you. | thought it was

10, 000. \Where did | get 10, 000.
MR ARCHI TZEL: | think that was --
PARTI Cl PANT: That's the debris.
VI CE CHAI RVAN WALLIS: That's the zZO.
MR, MJURPHY: Excuse ne. This is Mark

Murphy. Ten thousand square feet was the anount of
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unqual i fi ed coati ngs that was vol unt eered by i ndustry.

VI CE CHAI RVAN WALLI S: So there are
300, 000 in the plant.

MR. MURPHY: That's an appr oxi mat e nunber .

VI CE CHAl RVAN WALLI S: And you're going to
have a zone of -- so you're asking themto increase
t he zone of influence because of uncertainties to 10D,
ten tines down to the pipe. That's about as big as
the zone of influence for these other destructions,
right?

MR. ARCHI TZEL: Say it's one-fourth the
cont ai nnent of --

VI CE CHAI RVAN WALLI'S:  Now we' re tal king
about tens of thousands of square foot of coatings
which is several mls thick.

M5. LAURETTA: This is Angie Lauretta from
Pl ant Systems Branch, NRR W're not asking themto
use the 10D. That is a default value. There is a
| ack of data in this area.

VI CE CHAI RMAN WALLI'S: That's right. So
you're --

M5. LAURETTA: W have no basis for --

VI CE CHAI RMAN WALLIS: -- with no basis,
t hey have to use 10D.

M5. LAURETTA: No, that is not --
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VI CE CHAI RMAN WALLI S:  What do --

M5. LAURETTA: -- what the SER says.

VI CE CHAI RVAN WALLIS: -- they use?

M5. LAURETTA: They need to come in with
the justification for whatever val ue they use.

VI CE CHAI RMAN WALLI'S: Oh, | thought you
had 10D. \Where did 10D go?

M5. LAURETTA: That is an option.

VI CE CHAI RVAN WALLI S: It is a default
value. Well, okay. |If it's a default value, it's
essentially what you woul d accept. And they have to
justify anything el se.

M5. LAURETTA: That is the only val ue we
have - -

VI CE CHAl RVAN WALLI S: Ckay, it's the only
val ue | have to go on, too, because | haven't done any
cal cul ati ons, okay? So 10D is a big thing.

M5. LAURETTA: That is a --

VI CE CHAI RMAN WALLIS: It's like the --

M5. LAURETTA: -- conservative --

VICE CHAIRVAN WALLI S: -- zone of
i nfluence we saw for the other debris. You' ve got
300, 000 square feet of debris, several mls thick. It
doesn't take nmuch nmass to show that you can build up

a thin bed on al nbst anything, any size screen out
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t here.

Coatings | understand you' re asking them
to assunme are broken up to the grain size of the
i ndi vidual stuff that went into the paint.

MR, ARCHI TZEL: Actually 1'd like to
correct that.

VI CE CHAl RMAN WALLI S: They're very smal | .

MR. ARCHI TZEL: We're not asking that at
all or proposed that.

VI CE CHAI RVAN WALLI S: Where did that cone

fronf
MR. ARCHI TZEL: And we're accepting that.
VICE CHAIRVAN WALLI S: Oh, you're
accepting that? GCkay, we'll accepting or asking for,

it's the sane thing to ne.

MR, ARCHI TZEL: Well, we mght ask for
sonmet hing different. And we coul d have a di stribution
t hat was used.

VICE CHAIRVAN WALLI S: Vell, don't
prevaricate on me. |'msorry.

MR. ARCHI TZEL: Ckay.

VI CE CHAI RMAN WALLI S: But | ook, you've
got 300, 000, you' ve got 10, 000, you' ve got very sinple
math to show that if there is a thin bed of this

stuff, whichis fineparticulate, you' re goingto have
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troubl e.

And your deci sion to say you' ve nowgot to
use 10D or something |ike that rather than the 1, 000
psi which they recormmended has a profound effect on
this problem this part of the problem And there
seens to be no basis of understanding about what
coatings do to put filtration in on the bed.

So you're taking, well, I know Petrangel o
said that it's a big step into the dark in another
context but this seems to be |ike another one of
those, isn't it? I'mtrying to help you to clarify
where you are. |I'mnot trying to criticize you guys.

| just want to bring out where | think you
are in this problem

MR. ARCHI TZEL: | believe the staff does
recogni ze that there is data here we sinply don't --
we don't have a defensible basis for either 1,000 psi
damage pressure or a 10 psi danage pressure.

| think it's rather msleading for the
i ndustry to say that the staff has increased the size
by three orders of magni tude when, in fact, it should
be 100 percent based on the know edge we have today.

VI CE CHAI RVAN WALLIS: W shoul d assune
all the coatings go to the screen?

MR LATELLIER  There is no evidence to
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support otherwi se. That's why the staff is not --

VI CE CHAI RVAN WALLI'S: Wl |, why does the

MR LATELLIER. -- endorsing --

VI CE CHAI RVAN WALLIS: -- staff not --

MR, LATELLIER -- the --

VI CE CHAIl RMAN WALLIS: -- say that?

MR. LATELLI ER: -- 1,000 psi damage
cont our.

VI CE CHAl RMAN WALLI S: Wl |, why does the
staff not then say that we're going to be conservative
since we know nothing and it all goes to the screen.

MR. ARCHI TZEL: 1'd like to correct that.
| nmean we have a trenendously conservative alternate
position so we're not --

VI CE CHAI RMAN WALLI'S: What can be nore

conservative --

MR ARCHI TZEL: -- going to --
VI CE CHAl RVAN WALLI S: -- than saying t hey
MR. ARCHI TZEL: -- it's not |ike steam

bl owi ng breaks have not never happened in plants.
They' ve had steam bl owi ng, they've had water breaks,
we know that all the coatings don't cone off.

VI CE CHAl RVAN WALLI S: But he just said --
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MR. ARCHI TZEL: So we're not going to --

VI CE CHAl RVMAN WALLI S: -- said you shoul d
assume that it all cones off because we don't know
enough.

MR, ARCHI TZEL: I"m not agreeing wth
that. W have sone --

VI CE CHAI RVAN WALLI S:  You see but okay - -
so we' ve now established that thereis internal debate
anmong the staff and its consultants about what they

know about these probl ens. Have we not? You di sagree

with him

MR. ARCHI TZEL: Angie was the reviewer in
this area. Let me back out of it, okay. Angi e
Lauretta.

M5. LAURETTA: This is Angie Lauretta. W
are very nmuch aware that there is a lack of data in
this area. That is why in the SER we have asked t hat
licensees conme in with justified values based on
experinmental data or have provided a default val ue.
That is the only value we are able to justify
proposi ng. There --

VI CE CHAI RVAN WALLI S: So | et me put that
in perspective. You guys do this on so nany things.
You put it on the Iicensees. Nowis each individual

| icensee going to develop a technical base which is
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bi gger than you folks have with your consultants?
Each one of then? O is it going to be some industry
consortium that's going to establish all these
know edge bases which you don't have?

M5. LAURETTA: It's our responsibility to
revi ewt he gui dance t hat was proposed by t he i ndustry.
It is our expectation that when they cone in with a

proposal that they are able to justify what they

proposed.

VI CE CHAI RMAN WALLI'S: But if you -- I'm
sorry --

M5. LAURETTA: W were not able to do that
inthis --

VI CE CHAI RVAN WALLI S: -- but if you know

MS. LAURETTA: -- case.

VI CE CHAI RMAN WALLI'S: -- not hing about

it, how can you eval uate what they propose?

MS. LAURETTA: They don't know anyt hi ng
about it either.

VI CE CHAI RVAN WALLI S: Vell, that is a
very profound statenent. Thank you.

(Laughter.)

MR.  ARCHI TZEL: | think with the tinme

we' ve argued about this, the next topic --
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PARTI Cl PANT: Let's nobve on.

MR,  ARCHI TZEL: l'd like to -- at this
poi nt, generally we accepted the characteristics of
debris that's in the guidance report. There were sone
nodi fications of particulates. And then as far as the
ACRS questions, | think I've al ready tal ked about the
-- we've revised -- we visited the destruction
pressure definition. W've changed this. Dr. Wallis
noticed Appendix | with its additional explanations.

VI CE CHAI RMAN WALLI S: Is it going to
change tonorrow ni ght?

MR, ARCHI TZEL: W' re done changing
Appendi x I. W got themall unless we get additional
conment s.

We may do a cl ean up on the definition of
destruction pressures through the docunent because
t hat was the point you nade. But it's not going to be
anything other than editorial clean up on that --
addi ti onal cl eanup.

On the paint chip size, that was a
guestion that was raised by the ACRS for the no thin
bed anal ysis. W decided that -- we placed a
requi rement that the paint chip size should be the
size of the screen openings. And that's what is in

the SE right now for that situation.
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VI CE CHAI RVAN WALLI'S: That's bad. And

you're assum ng that paint chips come which could
actually cover the screen?

MR ARCHI TZEL: We haven't done a --

VI CE CHAI RMAN WALLI S: That's |i ke | eaves
on the drain in a street?

MR. ARCHI TZEL: No, actually what we have
-- we had that discussion --

VI CE CHAI RMAN WALLI S: |s that an anal ogy
of paint chips on this screen are |like |eaves --

MR. ARCHI TZEL: -- if youdid it that way
and you --

VI CE CHAI RMAN WALLI'S: -- like |l eaves on
adrainin the street, you ve seen what they do to a
drain on the street?

MR ARCHI TZEL: Right, the point is --

VI CE CHAI RMAN WALLI S:  The drai n has bars
like a screen and a few | eaves have to be dug off by
sonmebody com ng by.

MR, ARCHI TZEL: There's two ways to | ook
at it. Either you could look at it as a surface
coverage-type effect like the latent debris and the
pl acards. O you could look at it Iike a correl ation
pr obl em

W have been actively revising the
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treatnment inthe SEto say with paint chips under this
condition, you could look at transport. They' re
heavy. They don't necessarily transport. It's not in
t he version you saw | ast tine.

Sowe'retryingto be practical becauseif
we did take your approach, you're right with 100, 000
square feet -- licensees aren't going to build 100, 000
foot screens but then you can say how does it
transport? How is the head | 0oss? You have to do an
intelligent look at the head |oss associated wth
pai nt chips which isn't a coverage thing. It's nore
how does it build up, it's own particulate. Thereis
a need to exam ne that.

And | guess that's end of ny part of the
presentation.

VI CE CHAI RMAN WALLI'S: All right. Thank
you very much, Ral ph

M5. LAURETTA: 1'd like to add sonethi ng.
|"d like to add that the reason we have decided to go
forward with this is because the 10D we have proposed
is sonmet hing we have confidence in as a conservative
default. That's what --

VI CE CHAI RVAN WALLI'S: Wiy do you have
confi dence --

MS. LAURETTA: -- enables us --
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VI CE CHAIl RVAN WALLI S:  -- why do you have

confidence init as a conservative default. Wiy isn't
it 2007 O 50? O 100? O 9.67?

M5. LAURETTA: Precedent.

VI CE CHAI RVAN WALLI S:  Possi bl e?

M5. LAURETTA: Precedent.

VI CE CHAI RVAN WALLI S: Precedent? You
nmean you've made this --

M5. LAURETTA: Well, it was done --

VI CE CHAl RVAN WALLI S: -- guess before?

M5. LAURETTA: The staff has established
t he position with the BWRs and we are st andi ng behi nd
what was done --

VI CE CHAI RVAN WALLI S:  And do you know - -

M5. LAURETTA: -- and accepted --

VI CE CHAI RMAN WALLI'S: -- what the basis
of that decision was? Wy do you have this suprene
confidence that it is conservative?

MR. LATELLIER: If | can address sone of
the history, | believe that the industry was very
proactive in offeringthe pressure wash data that they
have provided in Appendix A of the GR This was a
hi gh- pressure i npi ngement environnment unfortunately
that did not address relevant tenperature ranges.

And there i s a conti nui ng debat e about t he
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effect of both tenperature and rapid tenperature
transients on the effects of coating and possible
del am nati on. For that reason, the staff is not
confortabl e in endorsing the 1,000 psi danage cont our
proposed by the industry.

However , we have considered that
informati on as approaching the relevant conditions
that we're interested in. And we don't want to be --
to inpose an undue penalty by assum ng 100 percent
failure.

However, we are also recognizing that
there is very little data to provide a defensible
basis for either side of this issue. And essentially
we are asking for that information to be provided
either by individual I|icensees or by an industry
consortium which has been the typical node of
practice in the past.

VI CE CHAl RMAN WALLI' S:  Now, Bruce, you're
alnost witing nmy reviewfor nme. You' ve said there's
very little data to provide a defensible basis. [|'m
tending to reach that feeling nyself.

MR, LATELLI ER: You would sinply be
enphasi zi ng our concerns.

VI CE CHAI RMAN WALLI S: But when you say

that and sonmeone el se says we're sure sonething is
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conservative, | don't understand the |ogic.

MR, LATELLIER: As |'ve said, we've tried
to give due consideration to the information that has
been provi ded. That the pressure reginmes are
rel evant, the tenperatures are not.

VI CE CHAI RMVAN WALLI S: | understand you're
doi ng the best you can wi th what you have. And that's
very appropriate. There's got to be a |l ogical thread
inthe argunent if you just followthis by alayperson
and sormeone who i sn't as know edgeabl e about it as you
are.

MR. MJURPHY: This is Martin Mirphy. I
al so want to point out that qualified coatings are
tested at pressures and tenperatures. And, therefore,
it does give us confidence that coatings outside the
zone of influence will be able to stay adhered in the
event of an accident.

VI CE CHAI RVAN WALLI S: These are the
qual i fied coatings which have been i nspected and al
that sort of thing?

MR. MJRPHY: That's correct.

VI CE CHAI RMAN WALLI S: COkay. Let's nove
on.

MR. WAGAGE: Good norni ng. My nane is

Hanry Wagage. |'mgoing to present to you the staff
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evaluation of debris transport section of the
gui dance.

| recognize that we are pressed for tine.
"1l quickly go through the presentation unless you
have questi ons.

VICE CHAIRVAN WALLI S: Well, this
conservative -- here we've got the word conservative

again. And | see 60 percent here, 15 percent there,

70 percent there. Is --
MR WAGAGE: | will --
VI CE CHAI RVAN WALLIS: -- this sonmeone's

feeling that they are conservative values? O are
they -- again, Bruce said there's sone sort of basis.
So | guess I'll leave it alone. Let's go on.

MR. WAGAGE: If | answer that question,
what we did was to use the baseline guidance and
detailed analysis to calculate for the volunteer
pl ant . Then we conpared the results and then we
deci ded by goi ng through detail ed anal yses this --

VI CE CHAI RVAN WALLI'S: It seens to ne t hat
the staff and its managenent shoul d get together and
rigorously say what steps we're going to go throughin
order to make the statenent that sonething is or is
not conservative because this word i s used so | oosely

that I don't know what you nean. Maybe you do but --
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MR. WAGAGE: What | nean by conservative

isthat it gives a worse condition than the realistic
condi tions.

VI CE CHAI RMAN WALLI S: The worst? Worse
than what's realistic? Wll, let's go --

MR WAGAGE: Realistic.

VI CE CHAI RMAN WALLI'S: -- on. | just made
my statenment. Let's nove on.

CHAI RVAN BONACA: This is for the baseline
cal cul ati on.

MR. WAGACE: Yes. For the -- these are
t he key points of the baseline guidance --

CHAI RVAN BONACA:  Yes, | understand.

VI CE CHAI RVAN WALLI S: -- on debris
transport. This nethodol ogy i s based on NUREG CR- 6762
log tree. The objective of this nethodology is to
cal cul ate t he conservati ve hi gher mass of debri s goi ng
onto the sunp screen.

We di scuss di fferent transport nmechani sns
given the presentations before. |It's inportant to
remenber that basel i ne gui dance assune only small fine
debris would transport onto the sunp screen. Large
debris woul d stop by grading, radiological sensors,
and trash facts.

In sort of going through our detailed
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analysis to get the final nunber, the baseline
gui dance uses conservative fractions to quantify the
logic tree. These guidance are the two anal ytica
refinements brought through on pool debris transport.
They were --

VI CE CHAl RMAN WALLI S: Coul d we j ust nove
on to the end of this. | nean you' ve said they're
conservative. You did actually nodify their guidance
by having this 15 percent value? You only allowed
themto hang out 15 percent in the pools, the renpote
pool s or sonething? Wy did you do that?

MR. WAGAGE: Yes, that cones in the next
slide under limtations, you' ve got the --

VI CE CHAI RVAN WALLI S: Well, nmaybe that's
what we need to discuss --

MR WAGAGE: -- yes --

VI CE CHAl RVAN WALLI S: -- otherw se we
don't need to spend nmuch tinme on this?

MR. WAGACE: Yes, actually we're tal king
about the relocation into --

VI CE CHAI RVAN WALLIS:  Your limtations.

MR, WAGAGE: -- inactive pools. The
basel i ne gui dance assuned that the fraction of debris
noving into inactive pools is the fact on fraction of

i nactive pools and the total sunp pool. | nactive
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pool, for exanple, is reactor cavity when water is
stagnant, which would not participate --

VI CE CHAI RVAN WALLIS: Debris gets in --

MR. WAGAGE: -- and it woul d not come onto
t he sunp screen.

VI CE CHAl RMVAN WALLI S: That's what you
need is lots of inactive pools.

MR. WAGAGE: Yes, it's good but beside
it's very hard to base our analysis --

VI CE CHAl RMVAN WALLI S: I f you coul d di vert
the debris to the inactive pools, you' d be in great
shape woul dn't you?

MR. WAGAGE: That's true, yes.

VI CE CHAl RVAN WALLI S:  And yet you're only
giving them 15 percent credit so there seens to be a
chance here to do sonet hi ng?

MR WAGAGE: The reason of giving 15
percent Iimt is that this assunption of one fraction
is equal to the amount of debris noving to the
i nactive pool s has other assunptions in all, that the
debris is wuniformy mxed with water. But t hat
doesn't ever happen.

So we wanted to limt that to 15 percent.
However, we let |licensees come up with analysis --

VI CE CHAl RMAN WALLI S: What' s t he basi s of
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your 15 percent? Wy wasn't it 25 or seven or zero?

MR WAGAGE: W did the debris transport
for the volunteer plant.

VI CE CHAI RVAN WALLI S: You ran the
comput er programor sonething? And you said that in
the end with sone sort of uncertainties statistically
you got 15 percent? O you ran sone sort of | ogical

MR WAGAGE: Let ne just finish --

VI CE CHAI RMAN WALLI'S: -- validation of
this 15 percent or did it cone from sonewhere?

MR. WAGAGE: Let nme first tell you what we
did. What we did was --

VI CE CHAI RVAN WALLIS: Did it cone from
somewhere? Just tell nme in about six sentences the
basis of the 15 percent that's believable.

MR. WAGAGE: The basis of the 15 percent
is the analysis we did for the vol unteer plant using
t he detail ed anal ysis and t he basel i ne gui dance. The
basel i ne gui dance gave 14 percent for the vol unteer
pl ant and we came up for the volunteer plant, it's
close to 15 percent. W gave a round nunber of 15
percent .

W had to conme up with some nunber.

That's why --
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VI CE CHAI RVAN WALLI S:  You had to come up

w th sonme nunber?

MR WAGAGE: Sone nunber we can base on --

VI CE CHAI RVAN WALLIS: That's why you --

MR WAGAGE: -- our basis is the vol unteer
pl ant anal ysi s.

MR. SCHAFFER: Dr. Wallis, thisis dint
Schaffer of Terry Corporation. | did a lot of the
transport analysis for the volunteer plant.

And our biggest concern with that nodel
that's in the NEI guidance was that it's not based
upon real physics. And we al so don't have a survey on
how bi g the inactive pools could be for the fleet of
pl ants out there.

So our only way of judging this was to
evaluate the volunteer plant in detail, apply the
basel i ne gui dance to that pl ant, and conpare then si de
by side. In doing so, it was found that if we had a
15 percent inactive pool, that was okay for this one
pl ant .

W were concerned about where to put the
limt so we just based it on that gauge. Fifteen
per cent was okay for the one plant anal yzed i n detail.

And | think we have wordi ng that says if

they can justify nore, then et themdo so. But we
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had to cap it.

CHAI RVAN BONACA: Woul dn't t hat nunber --
let me finish -- the nunber depend on the relative
position of the breaks to the screen to the sunp?

MR SCHAFFER: It depends on a |lot of
factors. First of all, it depends on the
conmpartmentalization around the break itself.
Qoviously if it's highly conpartnentalized, you m ght
keep a | ot of debris right there in the break zone.

Also a lot of the debris gets blown into
t he upper reaches, which cones down at a later tine.

The bi g concern is that the inactive pool
m ght already be filled by the time a lot of the
debris cones to the sunp pool. There are so many
factors invol ved.

MEMBER ROSEN: Wel |, howdi d you deal with
the fact that the volunteer plant may, in fact, have
better hold up of inactive pools then all the other
pl ants or many other plants? It seens to ne that it
could be next to no hold up in sonme plants.

MR, SCHAFFER: Wll, in the volunteer
plant, the analysis illustrated sonething Iike three
percent of the fibrous debris nade it into the
i nactive pool. And when it appliedto baseline, there

was 14 percent.
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So t he basel i ne hi ghly over-estimted the
i nactive pool fraction here but see there's other
pl aces in the nodel s where the NElI gui dance i s over-
conservative. So we're actually trying to bal ance
over and under conservati snms of which you can't really
quantify.

But here is one case where we could
quantify it as a package.

MEMBER ROSEN. Well, that's just nunbo-
jumbo to me. The idea that the volunteer plant could
denonstrate about 15 percent if good. And that's one
stake in the ground. But it's only a stake in the
ground for that plant. And goi ng back to sayi ng wel |,
you know, there's a lot of conservatism in this
anal ysis, so sone plant that really only can hold up
three percent if going to have to deal with the
requi si te anmount of debris anyway really doesn't give
me a |lot of confort.

MR. LATELLIER Dr. Rosen, this is Bruce
Latellier. There is one inportant attribute of the
vol unteer plant that needs to be understood.

This particular plant has an el evated
steamconpartnment cavity so that the sunp pool is not
actually able to fill a significant fraction of the

sunp. It has an annul ar pool only.
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Wher eas nost plants, the sunp pool is on
the same level, the sanme elevation as the steam
generator conpartnents. Therefore, the level of
turbul ence in this annular pool is nuch higher than
you m ght expect for other cases.

And t hat gave us some confi dence that our
residual hold up fraction was boundi ng.

MEMBER ROSEN.  Well, that's hel pful

MR. LATELLIER: 1t was appropriately | ow

MR. WAGAGE: During our presentation to
t he ACRS subcomr ttee on thermal hydraulics two weeks
ago, we had a question on debris nmoving into the upper
cont ai nnent. The subconmmittee asked justificationfor
the fraction of debris noving into the upper
cont ai nnent .

The justification was that when they did
detai |l ed anal ysis for the volunteer plant, it had | ess
-- it had significantly higher anbunt of debris noving
into the upper containment. The reason is that once
t he debris moving i nto the upper contai nnment, part of
that would not end up on the sunp screen

So based on our vol unt eer plant anal ysi s,
we accept that fraction of debris noving into the
upper containnment in the baseline.

Thank you.
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VI CE CHAI RVAN WALLI S: Now, |'m just

trying to see howwe' re pacing the presentation here.
We have sone details on head | oss and we have sone
details on downstreameffects, alternate eval uation.
And then there's going to be sone wap up fromthe
staff. |Is that you total presentation? O is there
anot her --

MEMBER S| EBER.  You have to do that all in
t hree m nutes.

PARTI CI PANT: That's it.

VI CE CHAI RVAN WALLIS: Okay, thank you.

MR LU This is Shanlai Lu from Pl ant
Systems. |1'm going to cover the SUS actions, head
| oss section. It is aninportant section because this
i ssue cones fromthe head | oss and we're hope we're
ending at the head |oss section because what's
aut omat ed desi gn avai |l abl e, what' s t he exact head | oss
if the plant nakes the nodification?

The question here is howyou are going to
cal cul ate the head | oss across the screen with a given
debris bed. And ACRS questioned the NEI docunent and
the SER in terns of the user of NUREG CR-6224. And
especially last time, theindustry asked a very sinple
guesti on.

And NUREG CR-6224 correlation is am
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enpirical correlation. It has been vali dated agai nst
test data. The tenperature range for the test datais
between 60 to 125. Can the industry use it beyond
125? So that's one of the issues -- mmjor issues
right now we're trying to address.

And the staff did alot of anal ysis during
the past two weeks. W're trying to address this
issue. And the research and Bill Krotiuk did alot of
work to just cone up with the basis.

At this point, thestaff isconfortableto
expand the application range of the tenperature in
terns of tenperature --

VI CE CHAI RVAN WALLI S: You have done nore
experinments in the | ast week?

MR. LU No, analysis.

VI CE CHAI RVAN WALLI S: Wy di d you ext end
the range to 220 when --

MR LU  Ckay, that's one thing we are
trying to explain that to you. And | don't know
whet her we can do it within three mnutes.

VI CE CHAI RVAN WALLI S:  You di d not do any
nore experiments?

MR LU No.

VICE CHAIRVAN WALLI S: And vyet you

ext ended a data range?
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MR, LU: Correct.

VI CE CHAl RMAN WALLI S: How did you do
t hat ?

MR. LU Correct. The data in question,
everybody believes that for the enpirical correl ation,
you always have to stay within the test data range.
That was our position before. And then, of course, if
you stay within 125 degree, you cannot nmake it.
Nobody can really use it.

Based on Tom Hafera's presentation, you
can see at | east the 187 core tenperature. So how can
you apply this correlation? If it cannot be applied
any met hodol ogy? And the answer is no at this point,
okay?

So what we did, we just did -- Research
did asensitivity study tryingtoidentify -- |earning
what's the physical phenomenon which would stop us
fromusing this correl ati on beyond 125 degree. And
when we found the I|imting physical phenonmenon
actually is the air bubble formation seen --

VI CE CHAI RVAN WALLI S: Now wai t a m nute,
this is a new phenonenon that's never been studied
bef ore. As | understand it, you get an anomal ous
behavi or of calciumsilicate in one test at Los Al anpbs

at this tenperature of 125. You don't know why it

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




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

130

happens. It may be due to some ki nd of rearrangenent
of the particles or some kind of way in which they
interact. Who knows?

And you're going to extend that to 220
wi t h out under st andi ng what's goi ng on? Are you goi ng
tosay it's due to air bubble formati on which is a new
hypot hesi s?

MR LU  Yes, that's right, that's the
physi cal -- yes.

VI CE CHAl RMVAN WALLIS:  Am | --

MR KROTIUK: Dr. Wallis -- may | -- just
a nonent please.

My nanme is Bill Kroti uk. I"'mwith the
Ofice of Research. What | didis that | |ooked at --
made an assunption that the water upstream of the
screen was conpletely saturated with dissolved air.
And t hen using -- and the anount of that di ssolved air
was -- basically came out of test data that was run
around 1975.

And as a result with the pressure drop
t hrough the screen, there were two considerations.
One i s that the pressure downstreamof the screen had
to remain above the saturation tenperature of the
water in the pool to prevent flashing --

VI CE CHAI RVAN WALLI S:  To prevent | oss of
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NPSH for one thing.

MR KROTIUK: Right, yes. And then the
second thing was to -- the assunption was made that
when you drop that pressure, that the anmpunt of air
t hat was di ssol ved woul d cone out of solution and form
a void. So that was the second criteria.

And the criteria was that the void
fraction on the downstreamsi de of the screen had to
remain | ower than three percent --

VI CE CHAI RMAN WALLI'S: But Bill, Bill, |
t hi nk you' ve done a great job. But does it have to do
with the correlation, which for flowthrough of a bed.

MR KROTIUK: Right.

VI CE CHAl RVAN WALLI S: | nean bubbl es cone
out. That's a different phenonenon. Bubbl es canme out
in the Los Alanps tests. There were a whole | ot of
bubbl es dancing - -

MR KROTIUK: That'S correct.

VI CE CHAI RVAN WALLI S: -- underneath the
bed in their tests. You al ready have bubbl es. That
was never analyzed by them as causing any effect
what soever.

MR KROTI UK: Right.

VI CE CHAI RVAN WALLI S: And the NUREG

correl ation doesn't say anything about bubbl es. I
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don't want to cut you off but | don't see the
rel evance in the production of bubbles.

MR,  KROTI UK: Could | rmake one other
conment -- isthat additionally | | ooked at the effect
of the properties of the water, neaning the viscosity
plus the density. And what happens as you i ncrease
temperature, the viscosity reduces.

And it actually, the correlationthen, you
know, it's directly proportional to viscosities, so
t he pressure drop woul d actually decrease. So that's
t he ot her consideration.

MEMBER SHACK: Di d you do any cal cul ati ons
t o mat ch agai nst an observabl e t enper at ure dependence
over the range for which you do have data?

MR KROTI UK:  Yes.

MEMBER SHACK: And vyour calcul ations
predict that dependence?

MR, KROTI UK: Yes -- basically yes.

MR. LU Yes, |'"mgoing to show you pl ot
her e.

VI CE CHAI RVAN WALLI S: And | t hought there
was an uncertainty. The cal-sil specific area had to
be adjusted for each data point.

MR LU That's really what we need. |If

it'swithinthree percent, we can tolerate that. But
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if it's beyond that --

VI CE CHAI RMAN WALLI'S: | don't understand
what you're doing here. You're trying to claimthat
you' ve extended t he dat abase. You have not. You have
extrapolated it to 220.

MR LU We can extend the application
range of the --

VI CE CHAI RMANWALLI S:  You' ve extrapol at ed

MR LU Extrapol at ed.

VICE CHAIRVAN WALLI S: - - usi ng
assunpti ons.

MR. LU That's right, based on anal ysis.

VI CE CHAl RMAN WALLI S:  You extrapol at ed an
extraordi narily database.

MR LU In terns of com ng out of the
water, there's actually a |lot of data there.

MEMBER ROSEN: What is the need for doing
all this? It seenms to ne we're just tal king about a
hi gh tenperature test.

MR LU Yes.

MEMBER ROSEN: Wel |, that's not beyond t he
state of the art.

MR. LU Yes, you are correct because the

maj or issue right now is first, of course, the
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viscosity. But the viscosity drops if you have hi gher
tenperature. And so that if you do drop -- and so the
test was what's the upper limt.

MEMBER ROSEN:  Way don't you just do this
in aloop with a higher tenperature? And stop all
this cal cul ati on.

MR LU And if we knew that it would
drop, if it remains in a single phase, we don't need
it to. Wiay? Wiy do we need to run a test if we know
what the outcone woul d be?

VEMBER ROSEN: Because a | ot of people
don't believe that the way --

MR. LU They don't believe they need to
under st and as why vi scosity drops t he t enper at ure goes
hi gher.

MEMBER ROSEN: | t hi nk we under stand t hat .

MR LATELLI ER: If 1 could add one
clarification. There are two inportant issues here
when we talk about the possible effects of
t enper at ur e. One, which the staff has focused on
recently, is sinply the behavior of water properties
and its association with head | oss. Those phenonenon
is an explicit part of the developnent of the
correl ation.

The other aspects, which | believe Dr.
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Wallis is focusing on, have to do with changes in the
bed nor phol ogy, howis it packed, how does it respond
to long-termimersion. There are a nunber of issues
that may be inportant.

We have tried to test to look for those
effects in Nukon fiberglass beds. And we have not
observed them over the I|imted test range --
admttedly limted test range that we have.

Those effects largely fall into the
category of simlar to those insulation types that
have not been tested. There are sinply sone
configurations that we don't -- have not fully
investigated. And that will always be true. But |'d
like to keep those distinctions in m nd.

VI CE CHAI RVAN WALLIS: Well, | think -- |
i ke what you say, Bruce, it's always very hel pful.
But what I'mhearing fromthis presentation seens to
be extraordinary.

You have -- if you | ook at the tests, sone
of these nunbers |Iike this 880,000 three to the m nus
one i s based on one data point of one test at one fl ow
rate wit h one conposition of the bed and one t hi ckness
at one tenperature. You're going to extrapol ate that
to sonet hi ng?

MR. LU That's right. Right now we're
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trying to extrapolate just the tenperature.

VI CE CHAI RMAN WALLI'S: | don't think you
want to dig the hole any deeper. | nean do you want
to go on with this presentation?

MR LU Okay, well, | think we have the
basi s to why we can extrapol ate the application range
of the correlation beyond 125. But at this point, the
cal cul ation we can provide it to you.

The next item and | understand it's al so
one of the major itens the subcommittee raised is
about a thin bed effect and also during the
subconmm ttee presentationand Dr. Wal li s you asked for
at least one page of description, a physical
descri pti on.

VI CE CHAl RVAN WALLI S: | was very happy to
see a description in Appendix E, | think it is.

MR LU  Yes, that's --

VICE CHAIRVAN WALLI S: A boxed in
description of --

MR LU Exactly, that's what dint
Schaffer did during the past two weeks with the staff
together. And they did Appendix --

VI CE CHAI RVAN WALLIS: | would say that
the cause is not yet known. It's hypothetical. But

it has been observed that a thin layer of a fewmls
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or less than amllineter of particles, not a fibrous
bed, it's really the particulates the key thing
causes a high head loss. You don't quite know why.

MR, LU  Ckay.

VI CE CHAI RVAN WALLIS: That is the --

MR. LU Thereis onething | want to just
explain --

VI CE CHAl RMAN WALLIS: And this thin | ayer
can be any anywhere in the bed.

MR LU Yes.

VI CE CHAl RVANWALLI' S:  And t here' s not hi ng
magi cal about an eighth of an inch of fiberglass.

MR LU Right.

VI CE CHAI RVAN WALLI S: There's not hi ng
magi cal about, you know, it being particularly thin
bed. It's just that a small anobunt of particul ates,
if it gets together --

MR LU Right.

VI CE CHAI RVAN WALLI S: -- |ike the nud on
t he beaver dam can stop water going through.

MR LU  Ckay.

VI CE CHAI RMAN WALLI'S: Like the clay on
the --

MEMBER SI EBER:  You need sone fibers.

MR LU  You need the fiber to sustain.
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VI CE CHAI RVAN WALLIS: That's really the

MR LU To support.

MEMBER SIEBER  You need the fibers to
start it.

VI CE CHAI RVAN WALLI'S: But there is fiber
in cal-sil and cal-sil beds have been --

MR. LATELLIER Yes, cal-sil has its own
fiber. That's the reason.

VI CE CHAI RVAN WALLI S: And there's fibers
in the debris on the floor of the plant and --

MR LU That's right. So to forma thin
bed, you have to at |east have two paraneters there.
You have to have a particul ate and you have t he fi ber.

VI CE CHAl RMAN WALLI S:  You have themt here
all the tine in any plant.

MEMBER SI EBER  Yes.

MR LU  That's right. But you may not
have - -

VI CE CHAI RMAN WALLI'S: |If you vacuumthe
fl oor and take out this and take out that --

MR LU R ght.

VI CE CHAI RMAN WALLI S:  You m ght not have
t hem any nore.

MR. LU That's right. That's the reason
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we are saying that a thin bed effect is a very
i mportant effect. It needs to be considered in head
| oss cal cul ati on.

VI CE CHAI RMAN WALLIS: | find this thin
bed thing sonmething like religion.

MR LU It's --

VI CE CHAI RVAN WALLI' S:  You i nvoke it. You
invoke it. But -- and there is a description. At
| east |1've got a description of it.

MR LU Yes.

VI CE CHAl RMAN WALLI S: But not seei ng any
har d- nosed expl anation of it, what it is, why it is,
how you predict it, what its consequences are, what
its limtations are, what kinds of things create it,
and what things don't, you know did -- okay.

MR LU But in three mnutes --

VI CE CHAI RMAN WALLIS: That's the first
step. You've described what you think it is.

MR LU But I'mtrying to -- actually,
|"m trying to do that but | don't think in three
mnutes | canreally explainevery single detail where
it goes. But there are 20 pages --

VI CE CHAl RMVAN WALLI S: But the bottoml i ne

MR, LU: Yes.
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VI CE CHAI RMAN WALLIS: -- it's got to be

eval uated by the plants.

MR LU That's right.

VI CE CHAl RVAN WALLI'S:  That's the bottom
i ne.

MR LU It needs to be eval uat ed because
it may introduce high head | oss.

VI CE CHAI RMAN WALLI S: 1t's the effect of
getting all the particles together so they make an
i mpervi ous | ayer al nost an inpervious |ayer.

MR LU That's right.

VI CE CHAI RMAN WALLI S: It has to be
eval uated by the plants.

MR.  CULLI SON: Can | interrupt just a
second? G aham because | hear a coupl e of different
things here | want to clarify.

First of all, | think that when you
di scussed thin bed, you' re thinking about it only in
terms of cases where you don't have a thick bed, that
is | think that Dr. Wallis is considering the
possi bility of inhonbgeneous beds.

And | don't -- are you considering that
possibility that you m ght require -- assum ng that
there is a lot of insulation that's on the bed, and

it's athick bed, are you considering the possibility
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of requiring consideration of inhonbgeneous beds?

MR LU Okay, first off, if you | ook at
debris generation as it is right now and from the
break location through the transport, you have to
remenber the picture, the first picture we showed of
the plant. And it goes through that. The first 20 or
30 seconds, you generate all the debris and the debris
starts to flow around and m x together.

It's very hard, it's very, very, hard,
practically to justify, you are going to have a pure
i nhonmogeneous bed. It's very hard. And nost |ikely
what comes to the sunp screen is actually well m xed
i S nunber one.

The second, and experinentally it's
i npossi bl e to generate an i nhonogeneous bed. [|f you
run a test facility, you dunp the fiber first. You

dunp the particulate later. You are going to have

t hat one.

But inreality, it'sjust -- 1 just cannot
-- fromengi neering judgnent side, | just cannot see
how cone - -

VI CE CHAI RVAN WALLI S: Let ne give you a
di fferent constrained judgnent. The particles are

very mobile. They go through the screen initially.

MR LU Right.
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VI CE CHAI RVMAN WALLI'S:  And are swept out

of the -- they go through the screen. It goes through
t he rapture.

MR LU  Right.

VI CE CHAI RVAN WALLI S: They go all around
the thing. By the tine they get back to the screen
the fiberglass is there.

MR LU  Right.

VI CE CHAI RVAN WALLI'S:  So you filter them
out on the fiberglass. |s that engi neering judgnent?

MR. LU Okay, hold on. Let ne just give
you -- to extrapolatealittle bit on that phenonenon.

Wen it comes in, it's not just
particulateitself. It's alsow th sone other fibers.
If you do not have a raw mxture of just pure
particul ate, your phenonenon is credible.

But if you still do have a mxture with
other fibers, you nmentioned that the fiber may cone
later, right? And then after going through the --

VICE CHAIRVAN WALLI S: | said the
particles mght cone |ater.

MR. LU Yes, particle may go on | ater or
your fiber will mx with that, so you may have --

VI CE CHAI RMAN WALLIS: So they may cone

| at er because this -- when you start the punps, you
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know, the fibers go down, then you start the punps.
The fiberglass pulls up to the screen.

MR LU  Right.

VI CE CHAI RVAN WALLI S: Nowt he punps spray
water into the contai nnent, which washes down the
dust .

MR LU  Right.

VI CE CHAI RVAN WALLIS:  Wich is fine.

MR LU  Right.

VI CE CHAI RMAN WALLIS: And it filters out
on the fibergl ass.

MR LU In that case --

VI CE CHAl RVANWALLI' S: |' mj ust suggesti ng
there are plenty of scenarios where you don't get a
honmogeneous bed.

MR. HAFERA: That disagrees with the way
the scenario works. The way the scenario works,

again, spray starts early. The series of sprays wll

automatically start. Andthe only tine they'|ll start
as soon as your reactor -- your containnent pressure
gets --

VI CE CHAl RVAN WALLI S: \Where do t hey cone
fron? Were does the water cone fronf
MR. HAFERA: It comes fromthe refueling

wat er storage tank. It's clean water. It's clean
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water. It's clean water.

VI CE CHAl RVAN WALLI S:  Ckay.

MR HAFERA: That's right.

VI CE CHAI RVAN WALLI S: Ckay, so you
haven't started --

MR, HAFERA: For the first 27 m nutes,
it's clean water.

VI CE CHAI RVAN WALLI S: Okay. But it cones
| ater.

MR. HAFERA: Right. So then |ater -- and
as Shanl ai nentioned, so |ater --

VI CE CHAI RVAN WALLI S: Washi ng down is
| ater --

MR. HAFERA: -- you wash down your
cont ai ners.

VI CE CHAl RVAN WALLI S:  So what cones | at er
by wash down i s not the sane as what cane earlier from
t he LOCA.

MR HAFERA: That's correct.

VI CE CHAl RMANWALLI S: So there's a chance
to have a nonuniform bed.

MR LU But just think about it as
deeper. And the particulate may just go through the
reactor system

VI CE CHAI RVAN WALLI S:  But we're arguing

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

145

qualitatively about whether your fantasy is nore
realistic than mne because we don't have anything
sure to base it on.

MR. HAFERA: But it --

VI CE CHAI RMAN WALLIS: I'mnot going to
argue about it. Well, that's not engineering.

MR LU Okay, then | guess we'll get to
t he next point and we still can't handle that. Even
though it was an inhonbgeneous bed and you have a
| ayer of particulate deposited on the fiber, the
current correlation can predict the sane bad ef fect as
it has right now.

VI CE CHAI RMAN WALLI'S: Have you checked
that the correlation predicts the thin -- | thought
the correlation was fixed up whenever you got a thin
bed effect so that it went through the data points.

MR, LU Yes, yes.

VI CE CHAI RMANWALLI' S: It' s not predicting
anyt hi ng.

MR LU Exactly. We did not -- actually
once you get athin bed effect, it's beyond, you know,
t he application range. You don't need to worry about
it.

VI CE CHAI RVAN WALLI S: Ckay. o ahead.

MR LU Okay, so in terns of NCR
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requirenent, that's the reason we want to require the
i censee to performthe cal cul ati on for post thickness
and consider the thin bed after licensee will renove
all the debris.

So they still have to consider the | at ent
debri s deposited on the screen and the cause of thin
bed which will give significant head | oss. That's the
requi rement in SER

And so in terns of head | oss suction, and
we tried to address -- actually responded to all the
subconmittee coments and these are two maj or issues
we tried to address. And based on our analysis, we
bel i eve we can extrapol ate the correl ati on beyond t he
125 degr ee.

And al so the thin bed has been defined in
Appendi x 8. And we're very detailed description --

VI CE CHAI RMAN WALLI S: Just one nore
guestion. | see you're finishing up here.

MR LU Sure.

VICE CHAIRVAN WALLI S: So you're
conpletely satisfied for all the basis for the
correlation, all the nmechanical, nechanistic-type
theory that went intoit, all the equations are based
on sonething sensible, and that the data range is

sufficient for youto have faithin this correl ation?
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MR LU  Yes.

VI CE CHAI RVAN WALLI S: s that a true
st at enment ?

MR. LU Yes, at this point, | think --
and it's reasonably bound the test data we have. And
follow ng the correct application procedure and there
i s al ways pl ace we can i nprove. W can run nore test.
We can do nore study.

But it's enpirically later and then right
nowif we're tal king about 36 pi ckup truck versus one
pi ckup truck load of debris, and this part of
uncertainty is actually -- we are using a surgeon's
knife to cut the notch

VI CE CHAI RVAN WALLI'S: Be careful about
the words you use. |'mjust giving you advice here.

When you say t he correl ation
conservatively bounds, it's not -- it doesn't
conservatively bound. |[If you fix up the correlation
to change the coefficients sothat it goes through the
hi ghest point, you know, of some very |limted data,
that's not really saying that the «correlation
conservatively bounds.

It's saying that you can fix it up to go
t hrough the highest point. But you didn't rmake any

prediction about what was the biggest possibility.
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This conservatively bounding is based on either some
enor nous dat abase or sonme mechani stic icon to howbig
it can be.

MR LU  Right.

VI CE CHAI RVAN WALLI S:  Just sort of maki ng
it go through the highest point of small set of
experiments doesn't really conservatively bound
anyt hi ng.

MEMBER KRESS: Let ne ask you about your
ext rapol ati on.

MR, LU  Ckay.

MEMBER KRESS: You, of course, know the
viscosity of water as opposed to tenperature.

MR. LU Right, sure.

MEMBER KRESS: Do you correct the
correlation for that viscosity change? O do you just
assume it's --

MR. LU The viscosity, of course, is the
wat er property once you have a hi gher tenperature, we
are going to -- yes, we are using that realistic
viscosity. It depends on tenperature.

MEMBER KRESS: Then you multiply the
correlation by the ratio --

MR LU  Yes --

MEMBER KRESS: -- of the viscosity?
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MR. LU Yes. Sointhat regard, actually
the total tenperature drop -- so that's the reason
t hat we have a strong belief and the technical basis
to extrapol ate.

VI CE CHAI RMAN WALLI'S: Ckay. Thank you
very much.

MR UNI KEW CZ: Good nor ni ng.

VI CE CHAI RVAN WALLI S:  Good norni ng.

MR,  UNI KEW CZ: My name is Steven
Uni kewi cz, engineer at the Division of Engineering,
Mechani cal Branch.

|"m going to speak very briefly about
downstream effects. Tom sort of |ead us off going
t hrough the whole accident scenario. W' ve gone
through a | ot of presentations that bring us through
bringing water to the face of the sunp screen.

What |' mgoing to tal k about very briefly
i s what happens downstreamto the sunp screen. Up to
this point in tinme, alot of the discussion has been
focused on what is the fluid passing through the
screen. Downstreameffects is the evaluation of the
CCS system and the containnment spray systens
downstream of the sunp screens.

As the fluid passes through, it's goingto

have a nunmber of different properties. It's goingto
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have an abrasiveness toit. It may have fiber init.
It may have different constituents froml atent debri s.
It will have a certain abrasiveness to it.

As it passes t hr ough downst r eam
conponents, downstream conponents such as punps,
val ues, heat exchangers, instrunment tubing, things of
that nature, the effect of that --

VI CE CHAl RVAN WALLI S:  Maybe we can skip
t he whol e t hi ng because you sinply say |icensees have
to determine all this stuff.

MR UNIKEW CZ: That's correct.

VI CE CHAI RVAN WALLI S: Wel |, inthat case,
maybe we can nove onto the next presentation.

MR, UNIKEWCZ: |If you so desire.

VI CE CHAI RVMAN WALLI S:  Thank you.

MR. KOMLL: My nane is Mark Kowal | . This
is the last presentation on the Section 6, Alternate
Eval uati on Met hodol ogy.

This section describes an alternate
approach whi ch i ncludes el enents which are realistic
and risk-inforned. This was a met hodol ogy devel oped
jointly between industry and the staff through a
series of public neetings that were held in May and
June of this year.

Part of the notivation for this approach
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is the ongoing 10 CRF 50.46 rul enaking effort, which

defines a transition break size conparable for the
LOCA.

A conparabl e approach in GSI 191 is to
define a debris generation break size to distinguish
between customary and nore realistic design basis
anal ysi s.

And this debris generation break size is
defined as all auxiliary piping attached to the RCS
and in the RCS main loop piping a break size
equi val ent to a doubl e-ended rupture of a 14-inch
di anet er pi pe.

VI CE CHAI RVAN WALLI S: So there's no
debris if the pipe is bigger than that?

MR. KOMALL: There is. For pipes bigger
than that, we still nust denponstrate mtigative
capability.

VI CE CHAI RVMAN WALLI'S: So there is still
debris generation for the bigger pipes?

MR. KOMLL: That's right.

VICE CHAIRVAN WALLI S: |  was just
surprised by your definition. | thought the bottom
line was that bel ow 14 i nches, you have to use all the
conservative assunptions which are in --

MR KOMLL: That's correct.
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VI CE CHAI RVAN WALLI S: -- Appendi x A

That is you have a bigger pipe, you can back off on
sone of the conservatisns?

MR KOWALL: The next --

MEMBER SI EBER:  But that's unrealistic.

VI CE CHAI RVAN WALLI'S: But it's not the
debri s generation whichis effected by the break si ze.
It's the LOCA cal cul ati ons.

MEMBER SI EBER:  Right, right.

VI CE CHAI RMAN WALLIS: Right. So | was
surprised to debris generation --

MR. KOMLL: That's just thetermwe're --

VI CE CHAI RMVANWALLI S: -- asthe qualifier
of the LOCA break size.

MR KOMLL: -- using.

VI CE CHAI RVAN WALLI S:  We know what - -

MR KOWMLL: It's just --

VI CE CHAl RMAN WALLIS: -- you mean --
MR. KOMALL: -- term nol ogy.
VI CE CHAI RMAN WALLI S: -- but it just

seens odd.

MEMBER KRESS: And the next two bullets
cover exactly what you're --

VI CE CHAI RMVAN WALLIS: Well, the bottom

line here is that you haven't changed any of this
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debris transport creation, clogging, and stuff, none
of that is changed by any of this risk-informng.

MR KOWALL: That's correct.

VI CE CHAI RMAN WALLI'S:  You still have to
assune mitigation. The only thing that m ght change
i s perhaps the sunp tenperature isn't quite the same?
We don't know if that's good or bad because if sunp
temperature is low, there's nore viscosity, there's
nore pressure drop.

So we're not quite sure whether that's
good or bad. But the only thing you're buying is sone
of these environnental characteristics you m ght call
it of the LOCA and what is the tenperature/pressure
hi story.

MR. KOMLL: Right.

VI CE CHAI RVAN WALLI S: You' re not changi ng
anyt hi ng about how you eval uate the situation.

MR. KOMLL: That's right. The --

CHAI RVAN BONACA: |Is there a change in the
zone of influence maybe?

MR. KOMLL: The zone of influence, it all
relies onthe basel i ne net hodol ogy as descri bed so t he
only thing inpacted here would be el enents of the --

VI CE CHAI RVAN WALLIS: So the effect if

probably --
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MR. KOMLL: -- NPSH --
VI CE CHAI RVAN WALLIS: -- very snall.
MR. KOMLL: -- cal cul ation.

VI CE CHAI RMAN WALLI S:  The effect on the
conclusion is probably very small. Unl ess you
actually risk-inform in the way George may have
i ndi cated, you mght be able to later on if you can
make uncertai nty anal ysis of all these phenonena. You
haven't really changed the problemby risk-inform ng
it.

MR. KOWMALL: That's right.

VI CE CHAI RMAN WALLI S:  We had some hopes,
| think, when we wote our letter a nonth or two ago,
whenever it was, that if you risk-inforned all these
aspects of the problem you might |earn sonething
whi ch woul d be useful and m ght actually have sone
appl i cati on.

But this effort to risk-informis having
very, very little effect on anything.

MR. JOHNSON: But | don't knowthat that's
true actually. We're al so, through thisrisk-informed
effort changing -- | tried to enphasize this --
changing the ability of |licensees -- what they can do
in terms of mtigation for those breaks beyond t hat

debri s generation break size.

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

155

And | think that's actually where the
potential benefit is. It'sinthefixes wherel think
this provides the opportunity, single failure, safety
rel ated, realistic or nore reasonabl e assunpti ons and
realistic cal cul ations.

VICE CHAIRVAN WALLI S: So the NPSH
requi rements mght be reduced in sone way, for
exanpl e? Excuse nme. So sonet hi ng woul d per haps have
sone effect on this. But all the stuff we've been
tal king about today that's in the guidance isn't
real ly influenced.

MR, JOHNSON: In terns of the anal ysis?

MEMBER APOSTOLAKI S: Wasn't the objective
of NUREG 1150 to represent the conmunity's views on
severe accidents? Ckay, at least the U S. comunity,
the experts on severe accidents. So they had, you
know, workshops, and this and that, trying to present
what the conmmunity knew at the time about the various
phenonena that could take place after core danage?

Are your results what the conmunity of
experts inthis field knows right now? O is it just
Los Al anps's and yours?

MR, LATELLIER If you'rereferringtothe
break size, is that what you're referring to?

MEMBER APOSTOLAKI S: The whol e thing
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Vell, | mean there are uncertainties all over the
pl ace, aren't there?

MR. JOHNSON: Wel |, again, understanding
what we nmean by this alternative evaluation and its
ability to be risk inforned, which is that we are
i dentifying a break size smal |l er than t he doubl e- ended
guillotine break of the |argest pipe, we're basing
that on the expert elicitation and all of that work
that went into the technical basis for --

MEMBER APOSTOLAKI S:  For 50.46 --

MR JOHNSON: -- 50. 46.

MEMBER APCSTOLAKI S: - - | understand that,
yes. But the rest of the study, you did not have pl an
to do that?

MR JOHNSON: Right.

MEMBER APOSTOLAKI S:  And the question is
really why not. | nmean it's been 25 years.

MR, JOHNSON: Wel |, the answer to why not

MEMBER APOSTOLAKI S: Is it that expensive?
| nmean --

MR. JOHNSON: -- the practical answer to
why not is you knowall of the work, for exanple, with
respect to 50.46, we owe the Conmm ssion a proposed

rule in Decenber and then we're in the rul emaking
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process.

Al'l of that work which we're not tryingto
get out in front of is going to take us years. And,
agai n, the Comm ssion has been very clear. W don't
have years to deal with this issue.

MEMBER APCSTOLAKI S:  No, no, no, they are
two di fferent objectives, Mke. | neanthey are there
trying to risk inform the cornerstone of the
activities of this Agency for 40 years. You are not
trying to do that.

Al'l I"msaying is you knowwe saw a | ot of
fractions, of things happening this way and t hat way,
uncertainties and phenonenon, and so on, howdifficult
would it be to try to put sone uncertainty
distributions in this?

Wuld it be too hard? That's why you're
not attenptingit? O isit something -- | nean | ook,
it's also fine to say we haven't thought of it, we
haven't had tinme to do it.

MR, JOHNSON: Well, again, |'mjust going
to tell you what | told you before. As a practica
matter, we didn't have tinme to do it.

MEMBER APOSTOLAKIS:  You didn't. Ckay,
fine. But do you think that would be a good idea?

VI CE CHAI RVAN WALLI'S: There's al ways a
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foll ow on question, right.

MR JOHNSON: On a schedul e t hat woul d not
i mpact issuance of the SE, it's a fine thing to do.
| think actually this gets done in conjunction wth
t he 50. 46 rul emaki ng.

MEMBER APOSTOLAKI S: Again, | wouldn't

want totie this to 50.46. That's a nuch | onger term

proj ect .

MR JOHNSON: | wunder st and. But we're
trying --

MEMBER APOSTCLAKI S: | nean the stuff that
you have done al ready you can use, of course. |'mnot

saying don't do that.

MR JOHNSON: Right.

VI CE CHAI RVAN WALLI S: Okay. Can we nove
on, Ceorge? O do you want to pursue this risk-
i nfornmed part any nore?

MEMBER SHACK: | just want to ask a
guestion. As | read this, there is a difference in
t he zone of influence inthe risk-informed nodel, that
you're using the hem sphere based on the break size?

MR. KOWMALL: For the Region 1 space,
that's right. The gui dance proposes the use for
breaks that are partial breaks inside of the main | oop

piping that's right. But | think that's the only
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[imtation.

MEMBER APOSTCOLAKI S: But | wsh, in
general though now, I w sh when the staff says risk-
i nform ng sonething, or uses theterm it doesn't nean
just | ooking for operator actions or alternate nmeans
of doi ng sonet hi ng.

It seens to be risk informed neans
addressing the uncertainties. And the uncertainties
in sonme problens, |ike this one, happen to be in the
nodel s you are using, the paraneters you are using,
and so on. Now that would be risk-informng this
issue in ny mnd.

MR. HARRI SON: This is Don Harrison from
the PRA Branch. And | would truly agree with you. |
think the use of the phrase risk inforned in this
application is probably a msnoner. It'sreally nore
of a traditional determnistic resolution of the
issue. It's where you've got uncertainties, we put on
conservatisns as best as we feel that they're
conservati ve.

The only piece of this that really even
deals with the risk is in the solution, the fixes,
t hat whatever is proposed as a solution will have to
have a certainreliability, denonstratedreliability.

That's the only piece of this that's
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really risk informed. The rest of it is nore of a
traditional approach. Even within the traditiona
approach, if there was tine and noney and resources,
you coul d do a best estimate approach and put in the
uncertainties in the cal cul ations.

Then we' d be argui ng over isit, you know,
92 percent with what kind of distribution it is but
since we only have limted data -- so it would be very
-- | think from a personal standpoint, it would be
very --

CHAI RVAN BONACA:  Yes, okay. W need to
nove on. W have anot her presentation. W' re al ready
15 minutes |late. So we have to nove --

VEMBER FORD: But isn't risk inforned,
Mario, inportant? | would Iike --

CHAI RVAN BONACA: | understand that. |'m
only saying that this presentation right nowis out of
control. [|'msaying we need to put sone nore to what
we have.

VI CE CHAIRMAN WALLIS: The thing is we
di dn't know how | ong i ndustry was going to take. And
we've now just been told -- or 1've just heard that
i ndustry actually wants to make a fairly |I|ong
presentation.

VEMBER S| EBER: Let's take a break.
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VI CE CHAI RVAN WALLI S: I think it's an

i mportant enough topic that we shoul d probably hear
them | think that they have a great stake in the
outcone. So we ought to hear what they have to say.
| f the menbers will be patient and | i sten,
we'll just keep going.
PARTI CI PANT: 1'll be very patient.
VI CE CHAI RVMAN WALLIS: Did the staff want
a noment to just wap up or do you want to wap up
after industry?
MR, JOHNSON: If | can, I'd like to wap
up after industry.
VI CE CHAI RVAN WALLI S:  Thank you.
CHAI RVAN BONACA: Let' s do one t hi ng t hen.
Let's take a break right now
PARTI Cl PANT: Yes, that's a good idea.
CHAI RVAN BONACA: Take a break until 11:15
and then we' || conme back again for the remaini ng part
of the presentations.
(Wher eupon, t he f or egoi ng
matter went off the record at
11: 59 a. m and went back on the
record at 11:14 a.m)
CHAI RVAN BONACA: kay, let's get back

i nto session again.
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Just a brief announcenent regarding the
agenda. This will go to noontinme so we will proceed
with this issue until noontinme, adjourn -- | nmean
recess for lunch between twelve and one and at one
o' clock, we will |look at ACR-700, okay?

So that's the plan. So ACR-700
presentation is noved nowto 1: 00 p. m

MEMBER KRESS: And reduced to an hour.

CHAI RVAN BONACA:  Yes, reduced to an hour,
yes, if we can, yes. And then at two o' clock, we'l]l
t ake on GSI - 185.

kay, with that, G ahanf

VI CE CHAI RMAN WALLI S: Thank you, M.
Chai r man.

Well, this, as | think you' re all aware,
isaninmportant issue. | thinkit's inportant that we
hear industry's side to it. And I'mreally |ooking
forward to hearing from John Butler. So please go
ahead.

MR. BUTLER: Thank you. M nane is John
Butler. |1'ma Project Manager at NEI.

If it's possible, 1'd like to take a
couple mnutes either now or toward the end to give
Ti m Andreychek a chance to clarify the basis for his

val ues used i n the subcomittee neetings. Do you w sh
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to do that now?

VI CE CHAI RVAN WALLIS: Want to do it now
or at the end?

MR BUTLER  Now m ght be instructive.

VI CE CHAI RMAN WALLI S: Now -- since
everyone is waiting for it, nowwe mght as well have
it. | just wanted -- it's sort of an anticlimx
effect here.

MR BUTLER It's less than an order of
magni tude. We don't even worry about it.

VI CE CHAl RVAN WALLI'S: Nowthis isn't the

PRA.

(Laughter.)

MR,  ANDREYCHEK: M nane is Tim
Andreychek. | work for Westinghouse Electric.

And t he basis for the nunbers that | cane
up with, the percentage for the thermal hydraulic
subconmmi tt ee wer e wal k- down dat a t hat was perfornmed on
a once-through steam generator design.

The nunbers that were presented today to
the full committee were based on a vol unteer plant
that used a U-tube steam generator.

What | woul d suggest this nmeans is that
each plant with different dinmensions of a steam

generator are likely to have different debris

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

164

| oadings. And | think that's the point you need to
make.

It's not that one nunber is any nore
correct than the other. One nunber is correct for
t hat particul ar plant design.

That's all | have. Thank you.

VI CE CHAI RVAN WALLI S: That's hel pful
And, of course, if you're going to get a perspective
on the problem you need to know the range of these
nunbers, not just one nunber. At |east we have two
data points now. Thank you.

MR. BUTLER  Well, actually Tims point
kind of serves as a good lead in to one of ny first
points that | want to make in ny slides is that this
issue effects all 69 PWR plants. And each plant is
uni que in some aspect.

There is no easy way to group plants
together. They can generally be grouped together but
each is going to have its own specifics, either
t hrough the insulation materials that they use, and
you can have twin plants at a site that have
differences in the insulation materials that they
used.

Just through years of operation, those

differences will cone about. Differences in 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

165

|atent debris that is found through sanpling
t echni ques, differences in the containnent coatings
that are used, both the types of coatings that are
used and the surface areas that they use -- or
surfaces that are coated and percentage that is
qual i fi ed versus unqualified.

And certainly in the contai nment designs
and, you know, very mnuch the sunp designs that are
used. And it is carried through to the rest of the
systens, the punps that are used are very different.

Soineffect, | can't stress this enough,
there are 69 different solutions to this problem So
the trouble we have or the difficulty we have wth
com ng together with evaluation nethodology is you
have t o somehow pr ovi de sonme acknow edgnent that there
are 69 different solutions.

And it does not allow you the |uxury of
being real explicit in certain areas. |n sone cases
you have to recognize that from a practica
standpoint, that sinplifications are necessary that
will effect sone plants nore than others.

VI CE CHAI RVAN WALLIS: Well, John, there
may be sonme rule for NEI to evaluate promsing
sol uti ons whi ch m ght apply to a significant nunber of

pl ant s.
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And it seens to ne that it is very
difficult to put the onus on every plant to work out
a solution. That it may well be that certain ki nds of
engi neering solutions, which can be shown to be
effective, could be worked out collectively.

And NEI m ght have a role in doing that
rat her than having everyone be on their own.

MR. BUTLER: Everyone in the end is going
to be on their omm. The task force that NEI has used
to develop the guidance in coordination with the
Westi nghouse owners' group has had the participation
of the mmjor vendor groups who wll be providing
services to the plants in resolving this problem

They have their own ideas. W' ve
di scussed those ideas in our neetings. There are a
pretty good variety of screen designs that are being
offered. There are a nunber of other design changes
internms of insulation change out. And sone of these
were nmentioned in the staff presentation.

But there are also sone fairly inventive
changes that can be i ncorporated. You know, | stress
this again, thereality is whether or not a particul ar
fix is appropriate for a plant is very specific to the
plant situation in terns of what their requirenments

are, what their time schedule is, just a nunber of
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factors.

So it's up to each plant to deci de based
upon the information that they have, that's provided
i n the gui dance, and provi ded by the vendors, what is
appropriate for them

MEMBER ROSEN: Wel |, | think what is being
suggested here is you hel p the industry with sone sort
of users group or interchange of information. |If one
pl ant comes up with an inventive fix on one aspect of
this problem everybody should know about it.

MR. BUTLER Yes. And we'll continue to
eval uate what's nobst appropri ate.

Qur first opportunity todothat will conme
up at our Decenber workshop. And we have a session
pl anned i n which the various vendors will, in effect,
be meki ng their case for their i nventiveness and their
sol uti ons.

VI CE CHAI RVAN WALLI S: John, how about
defining the problen? | nean invention is one thing
but it seens that there is no know edge base about
ef fective, you know, the coatings which are reduced to
the particul ate | evel, there's no basis for eval uati ng
the effect of that on a screen or whether it makes a
thin bed and all that.

So you are suggesting that each plant
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conduct an experimental program to develop this?
Wuldn't it be much better if industry got together
and sai d we need this information coll ectively because
we all have coatings?

NEI m ght have a role in pulling people
together to do that. O EPRI or sonebody ot her than
just all these plants |left out there on their own.

MR. BUTLER  The inportance of the 6224
correlation has certainly been highlighted with the
staff's draft SER We were intending to apply that
for the range of conditions that we needed to apply it
for without restricting ourselves to explicitly the
testing conditions that were used to support the
correl ation.

W felt that that was appropriate. That
t here were sufficient understandi ng of the physics of
that. If we need to do additional testing in order to
apply the 6224 correlation, we will have to do that.

VI CE CHAI RMAN WALLI'S: But | don't think
it's just applying it. | think the guidance and the
SER i ndi cates that for some things |ike paint chips or
pai nt debris or whatever it is, for latent debris,
there really isn't some way you can just plug
sonmething in to the correl ation.

Experi ments haven't been done to find out
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any i nformation about it. You can't plug information
into sonething when we've got no database for that
stuff.

MR BUTLER  Well, the correlation is --

VI CE CHAl RMAN WALLI'S:  So --

MR. BUTLER -- applicable for -- if you
have a good understandi ng of --

VI CE CHAI RMAN WALLI S: -- but you have a
faith that it's applicable to materials for which it
has never been tested?

MR. BUTLER: We have faith in if you have
a good wunderstanding of the characteristics of
what ever your debris is, the particulate size, the
surface area, that the correlation is applicable.

VI CE CHAl RMAN WALLI S: Wl |, | ook at what
happened in Los Al anos. They thought they had an
under st andi ng, di d an experinent, and all of a sudden,
here's a test which gi ves you seven ti nes t he pressure
drop which they thought they had -- they would have
had, you know?

Qoviously this requires then sone nore
data to figure out what is going on. And the sane
t hi ng coul d happen with any of these kinds of debris.
You can't just extrapol ate sonebody's hypot hesis or

correlation to all these areas where there isn't any
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dat a.

That seens to me inappropriate even if
public safety isn't the question here. Even nore so
when you' ve got peopl e | ooki ng over your shoul der who
are concerned with the credibility of all of this.

MR. BUTLER: Wel |, you're asking very good
qguesti ons perhaps to the wong person. |'mcertainly
not an expert on 6224 --

VI CE CHAIl RMAN WALLIS:  Well, would it --

MR BUTLER -- correlation.

VI CE CHAI RVAN WALLI'S:  -- surprise you if
a year from now you and the Agency, just |ike just
guessing the future, found that they had to put a | ot
of noney -- and |' mtal ki ng about billions, into sone
research toreally get a substantial know edge so t hat
you know what you're doing about this issue?

Wuld it surprise you if that were to
happen? Because it wouldn't surprise me at the
nonent. Now maybe | don't know enough about this but
|"'mgetting the inpression it's a very big problem
There are an awful | ot of unknowns. And that you need
to know what you're doing.

Therefore, you ought to be prepared to
spend sonme noney and do some worKk.

MR BUTLER: Well, to answer your
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question, |'ve gotten past being surprised by this
i Ssue.

VI CE CHAI RVAN WALLI S: Ckay. So you
woul dn't be surprised by anything?

MR, BUTLER:  No.

VI CE CHAI RVAN WALLI'S:  Well, | think we
need to do that. We need to -- | think the job of the
ACRS, anobng its other jobs, is to try to sort of
figure out howtotell it likeit is. And so what |'m
trying to do in all of this is to get you folks to
help us to understand it like it is.

And that may well -- the conclusion of
that may well be that you' ve got to do sone nore
t hor ough work to understand what's going on. | don't
know. But that may be one of the conclusions. GCkay.

MR. BUTLER: W thout tryingto go back and
describe in detail the industry guidance, we did
present to the subcommittee sone details on the
eval uati on gui dance.

| want to stress the point that our
intention was to provide a set of nethods -- and | ' ve
use the words deliberately fromthe Conm ssion SRM
neeting SRM because it did follow along what our
intention was wi th the gui dance, to have a practica

and realistically conservative set of nethods that
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pl ants coul d apply.

The basel i ne nmet hodol ogy, we still fee
strongly that it is a conservative set of nethods to
gi ve you a conservative result. W may not recognize
what best estimate and realistic is when we see it but
we can certainly recognize it whenit is conservative
to the poi nt of al nbst being ridicul ous i n sone of the
val ues that it gives you.

Qur intent with the conservative baseline
was to help plants decide how best to resolve the
problem \Wiether that is to spend their tinme in the
effort refining the analysis to be nore -- to renove
sone of the conservatismin that approach through a
CFD anal ysi s or through sone ot her net hod, or whet her
there is anost cost-effective approach just to renove
some problematic insulation material so that they can
neet the requirements with a conservative baseline
anal ysis, or some conbination.

So our intent was to use that to guide the
probl em and all ow plants to make the best decision
t hat they coul d.

VI CE CHAI RVAN WALLI S:  What do you think
about this approach of anal ysis? Sonme engineeringis
done by -- well, we know a | ot about things. W use

computers. We predict things. W can predict now how
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airplanes fly and wing design very well because we
under st and what is going on.

Ther e are ot her areas of engi neeri ng where
we make t hings and they work. Wen people first made
t he i nternal conbustion engine, it worked. They knew
al nost not hi ng about conbusti on and heat transfer and
all that. But they made sonething that worked.

Is this an area where really we know so
little about what's going on, we've got to start
testing things and seeing if they work rather than
trying to anal yze the problen? What's your feeling
about that?

MR BUTLER My feeling for that is |
would love to have a better understanding of a
realistic scenario and howthat effects recircul ation.
But what we're not dealing in a realistic scenario.
We're dealing in design basis space.

And you're starting off with a postul at ed
break, an i nst ant aneous doubl e- ended gui | | oti ne br eak,
which you could argue is either extrenely |ow
probability or i npossible to occur. And fromthat, it
just continues to pile on some very unrealistic
assunpti ons throughout the scenario.

It would not be instructive to try to

nodel that to have a better understandi ng of what t hat
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gives you. | think it would tell you it gives you
some |arge anount of debris. And | think we've
al ready covered that.

W need to understand that we are in
desi gn basis space. We haven't risk informed any
aspect of the current regulations in how we apply
t hat .

So we need to assure ourselves that we
neet the regul atory requirenents and our hope i s that
we can do that w thout being overly conservative to
t he point where --

MEMBER APCSTOLAKI S: Graham let ne-- I'm
trying to understand your fundanental problem here.
Are you sayi ng that we don't know enough to be able to
say that what we're doing is conservative? |Is that
your basis thesis here?

VI CE CHAI RVAN WALLI'S: Well, I'ml ooking
forward to the day when the problemis solved. Andit
seens to nme that -- well, if you were out there and
not in nuclear regulatory space at all, that you are
say designing a new plant to do something, you d do
your anal ysis. And you'd have all sorts of
uncertainties.

And because you have uncertainties inthe

anal ysis, you do a lot of build and test and try it.
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| mean you never go and build a chem cal plant to nake
sonmething -- or very rarely would you accept naybe
really crisis node |i ke the Manhattan Proj ect and have
built sonmething w thout having build pilot plants,
wi t hout havi ng tested t hings, wi thout havi ng f ound out
the properties of the things you' re going to use.

You' d have done a whole lot of things in
order to nake sure that when you actually built this
plant, it worked. And here we seemto be in this sort
of anal ytical world where everything is analyzed with
t renmendous uncertainty.

And that' s not a confortabl e situation for
an engi neer to be in.

MEMBER APOSTOLAKI S: So you are not
convi nced that what they are doing is conservative?

VI CE CHAI RMAN WALLI' S: No, |'mnot saying
that at all. |'msaying that to solve the -- | can't
t hink you can anal yze the problemaway. It seens to
nme there has to be projected solutions.

There has to be very careful planning of
engi neering to meke sure these solutions can be
assunmed to be effective in some way which may well
i nvol ve big tests because that's the way engi neering
wor ks when you don't know enough about things to

anal yze the probl em and nmake secure predictions.
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It has to do with uncertainty but at a
very fundanmental |evel. You have to build things and
design things. And you have to evaluate things. And
| don't think that -- you know, that's what the
i ndustry is eventually going to have to do.

And that's where they need help is in
figuring out with this very uncertain problemwth all
t hese aspects to it, howyou can conme up with any sort
of believable fix and nmake it credible and show t hat
it's the right thing to do.

CHAI RVAN BONACA: But let me ask you a
guestion. Does the -- | nean one of the concerns you
have, if | wunderstand it, is the know edge base
supporting this effort is sufficient? And will the
effort of devel opi ng or conpl eti ng the know edge base
stop at this stage as -- | nean the plan seens to be
that industry will go out now and apply this process
for a baseline cal cul ation.

And | dare say that nost of themwi |l find
that they cannot neet the requirenments with the
basel i ne cal cul ati ons. So they'll go through a
refi nenent process.

Now all this will take an extended peri od
of time. It will take nonths. 1In fact, | believe you

have an objective of -- | nmean a year or two before
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you get sonme results out -- will the industry and the
NRC continue to devel op the know edge base to fil

those gaps in this period of tine? O we'll just
sinply say know edge base is what it is today and
that's it? | nmean we're not going to go any further.

MR, BUTLER: Well, the answer to your
question is a qualified yes. Certainly with the
screen designs, there are nodifications tothe designs
that need to be applied. Specific designs that
vari ous vendors are proposi ng, some have been test ed,
testing the specific designs for various debris
| oadi ngs. Sone additional testing may need to be
performed so that the individual resolution option
desi gns have testing requirenents.

Sone have been done. Some will need to be
done. There may be a need for additional testing of
specific debris types that are problematic and are
difficult for the plant to renove. So sone of that
will occur.

CHAI RVAN BONACA: ' m asking because
clearly --

MR. BUTLER: The reason I'msaying it's
qualified is we're on a very tight schedule. So a
plant is going to have to nake a decision. Can he

acconpl i sh what testing he needs to acconplish on the
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tine that's --

VI CE CHAI RVAN WALLI S:  Maybe | should in
answer to George's question try another anal ogy. |
nean if you look at airplanes, | wused airplanes
before, Boeing, as | understand it, now has a very
good base using conputers for predicting how an
airplane will fly if they design it.

The Wight brothers did not have that.
And they had to do all kinds of things by guesswork
and trial and error and so on. They devel oped a
know edge base. And eventually they didn't fly very
far but they did get sonething off the ground.

| don't know how far you are with this
problem Are you at the Wight brothers' level? O
are you at the Boeing of today |evel?

And nmy feelingis youare certainly not at
t he Boei ng of today level. And |'mnot quite sure how
far you are ahead of the Wight brothers in terns of
really comng to grips with this problemand what you
need to do with it.

And so | suspect that you cannot anal yze
it the way you are trying to solve it by just
anal ysis. Sonet hing el se has to be done. And part of
it is know edge base but part of it is going to be

sort of gutsy, down-to-earth engi neering of figuring
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out what to do and showi ng how and denobnstrate it
works. Isn't that the case?

| nmean after they' ve gone through all this
exerci se, these 69 plants, you' re going to have sone
neetings with managenent and say what do we do?

MEMBER KRESS: Well, | think the likely
thing they' Il findout, usingthe nethodol ogy, they'l|
find out they're not -- currently have screens big
enough and they'll make thembigger. And they'll do
this -- they'll fix it like the BWRs, make them
corrugated and enough surface area that the
net hodol ogy wi I | predict that that surface areais in
t he positive suction head.

And then we're going to be stuck withthis
guestion, oh, what about thin bed effects? Because it
will still be there. And they're going to -- | think
| hear that there are designs for which the thin bed
effect can be shown not to be there. | think it's
corrugat ed screens.

Now t he question |I'm going to have when
that tine comes is are we sure that the generation
rate, wusing the zone of influence, is overly
conservative still, and can you show ne t he dat abase
t hat backs up the statement that you have no thin bed

effect?
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| think that's the way things are going to
pl ay out.

VI CE CHAIRVAN WALLIS: Soit's still going
to be at the analytical level. They analyze all this
stuff and then --

MEMBER KRESS: Ch, yes, it's strictly

going to be anal ytical.

VI CE CHAI RMAN WALLI S: -- what they have
todois --

MEMBER KRESS: The question is --

VI CE CHAI RMAN WALLI S: -- what they have
todois --

MEMBER KRESS: -- is this analysis

conservative?

VI CE CHAI RVAN WALLI S: What they have to
do is satisfy the staff then?

CHAI RVAN  BONACA: | was trying to
understand -- nmny question is what is the risk of
proceedi ng noww th a gui dance that is |limted, okay?
And it seens the biggest risk is the one of realizing
a year fromnow, a year and a hal f, that we don't know
enough or even wrse to go through certain
nodi fication and find that we have to nodify them
further. That's really the biggest risk | see.

And | woul dn't mind having that risk if |
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knew t hat the know edge base is going to be expanded
over the next year or two to the point where then
we' Il have al so closure on sone of these questions.

" mnot sure that, however, if we start on
this path, we will ever have cl osure on sone of these
i ssues because probably the work will not be done.

MEMBER APOSTCOLAKI S: Are we di scussi ng now
the overall issue? O are we still in the
presentation?

(Laughter.)

CHAI RVAN BONACA: Well, we are already
through half of the remaining time for this
presentation.

VI CE CHAl RVAN WALLI S:  Then we shoul d nove
back to the presentation, Ceorge. You're very
appropriate. And it is a very appropriate coment.

MEMBER APOSTOLAKI S: | woul d suggest t hat
maybe t he speaker should show the slides that send a

nmessage or have a point rather than describing the

gui dance. | nmean we know what it is. | nmean why you
devel op the nodel, okay, yes, sure. | nean the
gui dance.

But is there a place where you have --
you' re maki ng a point.

PARTI Cl PANT: [t's the SER that we're
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di scussi ng today so --

MR. BUTLER: The point of these slides is
to set up the points I'mgoing to make in the later
sl i des.

CHAI RVAN BONACA: | t hi nk nost nenbers are
-- well, anyway, | nean it's your presentation but --

MR. BUTLER Let ne just nmke one point
off of this slide. W've nmade a nunber of comments
about conservative and we can argue how conservati ve.
But we al so have a nunber of sinplifications in the
gui dance that we don't want to | ose that or at | east
make a point before we lose it that those
sinplifications are there froma practical standpoi nt
of plants applying the gui dance.

And 1'Il make a point in a later slide
about one of these sinplifications that we are
apparently | osing.

| did want to make the point that this
gui dance, the baseline guidance, the industry
gui dance, has been applied by a nunmber of -- or the
vendor groups that have been participating w thin NEI
on our task force. And | am aware of cal cul ations
that are either -- arefairly close to being conpl et ed
or have been conpleted for at |east six plants.

| can only characterize these results as
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prelimnary because they have been conducted
t hr oughout the devel opnent of the gui dance. And they
don't necessarily followall the guidance explicitly.
And they don't address any of the changes resulting
fromthe draft SER

But one thing that is conmon in the
resultsisthat it is showwngafairly significant and
consi stent increase in the screen area if that's all
you do is increase the screen area.

VI CE CHAI RVAN WALLI S: Can you tell us
what you nean by fairly significant?

MR. BUTLER In the range of 1,000 to
2,000 square feet.

VI CE CHAI RVAN WALLI S:  And sone are now 12
square feet?

MR. BUTLER  Pardon ne?

VI CE CHAl RMAN WALLI S:  Soneone, | think,
said the small est one in existence is 12 square feet?

MEMBER SI EBER:  No, none that small.

MR. BUTLER | think --

MR, ANDREYCHEK: That was current --
metric that you have one 12 square feet at the |ow
end.

VI CE CHAl RMAN WALLI S:  And you are sayi ng

t hat t hey have to be nowseveral thousand square feet?
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For these plants anyway?

MR. BUTLER: The results so far have been
performed with no other nodifications but to increase
the screen area. And the results are show ng --

VI CE CHAl RVAN WALLI S: | think that's very
hel pful information. It gives us sone idea of the --

MEMBER APOSTOLAKIS: So this --

VI CE CHAl RMAN WALLI'S: -- consequences.

MEMBER APOSTOLAKIS: -- is inpractical?

s that what you're saying? |It's inpractical to do

t hi s?

MR, BUTLER:  No, no.

MEMBER APOSTOLAKI S: No?

MR. BUTLER: Again, there are 69 different
plants. Some plants can accommobdate -- have desi gns

t hat can accommopdate fairly | arge i ncreases i n screen
areas. Ohers are nore limted in the screen area
t hey can accommodat e.

MEMBER APOSTOLAKI S: So they wi || do what ?
They will go back to --

MR. BUTLER They wll have to nmake
nodi fications to their --

MEMBER APOSTOLAKI S:  Sonewhere el se.

MR. BUTLER. -- debris generation.

VI CE CHAI RVAN WALLI S: And sone of them
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m ght have to build a di fferent sunp or sonething? O
build sonmething on to the contai nment to handl e the
debri s?

MEMBER SIEBER:  No, | think --

VI CE CHAI RVAN WALLIS: There are all --

MEMBER SI EBER: -- that would be --

VI CE CHAI RVAN WALLI S:  -- sorts of things
you m ght think of.

MR. BUTLER: Again, ny first point inthe
presentation is there are 69 different resolutions to
this problem Each plant --

VI CE CHAI RVAN WALLI'S: But if they can't

MR BUTLER -- has its own --

VI CE CHAI RVAN WALLI S: -- fit it -- if
they can't fit it into the existing sunp, they're
going to have to do some busting of concrete or
somet hi ng.

MEMBER SHACK: No change out of insul ation
woul d probably be the next step.

VICE CHAIRVAN WALLI S: Al l right,
insulation, that's the other thing.

CHAI RMVAN BONACA: O even, you know,
manage debris throughout the containnment wth

different barriers and things of that kind. Localize
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the debris so that --
MEMBER APOSTOLAKI S:  So what do you nean
by manage, Mari 0?
CHAI RVAN BONACA: By nmanage | nean i s that
so you don't have transport of all the debris down --
MEMBER APOSTOLAKI S: No, | understand t he
consequences. But what does managenent of the debris
mean? | mean what can they do now to manage that?
CHAI RVAN  BONACA: I'"m tal king about

pl aci ng wi thin contai nment probably barriers of sone

kind or --
MEMBER SI EBER: I nsul ati on.
CHAI RVAN BONACA: -- screens.
MEMBER APCSTCLAKI S:  So they're physi cal
CHAI RVAN BONACA:  Physi cal neans --
MEMBER APOSTOLAKI'S: -- nodifications.
CHAI RMAN BONACA: -- so that you reduce
t he anount of debris that will cone to the sunmp by

block it in different |locations in the containnment.
MEMBER KRESS: Go from 50 percent to 30
percent? You can't get nuch hel p that way.
VI CE CHAI RMAN WALLI'S: So only about 40
percent of the plants have cal-sil? | wunderstand

about 40 percent PWRs have cal -sil insulationinthem
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somewher e?

MR. BUTLER: | have not heard that figure.

VI CE CHAI RVAN WALLI S:  That's the nunber
t hat we found out at one of our neetings, | think. Do
t hese six plants have cal-sil insulation in then

MR BUTLER At | east one of the did.

VI CE CHAIRMAN WALLIS: Did they have to
face this thin bed business in their analysis?

MR. BUTLER  Yes, they all --

VI CE CHAI RMAN WALLI S: They all have thin
bed probl ens?

MR. BUTLER -- they all calculate thin
bed and --

VI CE CHAI RVAN WALLI S: But -- and then --
so they know how to do that?

MR. BUTLER. Certainly, yes. | nean --

VI CE CHAIl RMAN WALLI S:  You do?

MEMBER KRESS: Agai n, you have a t housand,
several thousand square feet did not tal k about thin
bed, I'Il bet.

MEMBER SI EBER  Yes.

MR CULLI SON: It solves, again, the
i ndustry's perception of thin bed is not a nulti-
| ayered thick. It's just the thin bed. And when they

go to large areas, they solve not only the thick bed
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but they al so solve -- | nean the thin bed exists but
with a larger area, with their calculations --

MEMBER SI EBER: So the drop is | ess?

MR.  CULLI SON: -- they drop -- the
pressure drop --

VI CE CHAI RMAN WALLI'S: So they get |ess
than a mllimeter of cal-sil or sonething? O what do
t hey get?

MR. BUTLER: |'mnot an expert so | would
preface ny remarks with saying that. But one of the
consequences of significantly increasing the areais
you nunber one decrease the approach velocity which
directly inpacts the head loss. And obviously with
increasing the area, you' re minimzing the i npact of
t he | arge debri s | oads because you' re spreading it out
over a larger area.

But the approach velocity is the dom nant
effect on the thin bed effect, head |oss --

VI CE CHAl RVAN WALLI S: Wl |, we don't know
yet. But if you |l ook at the Los Al anps dat abase, if
you're tal king about the same thing I think you're
tal king about, is sonme sort of anomal ous increase in
pressure drop. And it looks as if the particles are
sonmehow getting cl oser together.

This increases as you increase the
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velocity in all those tests. So if you get down to a
velocity of less than .1 feet a second, based on that
dat abase, there m ght be sonme hope that you woul dn't
have this effect at all. | just don't know

MEMBER SI EBER:  Well, even if you don't,
you know the | ower the velocity, the |ower the head
| oss. And so the | arger the screen you make, whet her
you have a thin bed or not, the lower the pressure
drop and the higher the NPSH wi || be.

And so even if you get a thin bed that's
uni form y deposited that does exhibit a pressure drop
at those very lowfl ows, those | arge screens, the NPSH
| oss is de m ninus.

And so that's really what the advantage
is. It's not trying to avoid nmaking the thin bed
because of the low velocities. It's the |ow
velocities that cause the pressure drop to be very
| ow. And so there's, to ne, that's where the
advantage of a large screen is.

MR. BUTLER: And I don't want to mi nim ze
t he engi neering aspect of this problem | nean there
are actual |osses that are introduced by having an
extrenely Jlarge screen that waps around your
contai nnent. And they have to be taken i nto account.

VI CE CHAI RVAN WALLI S: If you really
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under st ood the debris transport, you m ght be able to
show that with these very | ow velocities, everything
falls out before it gets to the screen.

MEMBER SI EBER:  Ri ght.

VI CE CHAI RVAN WALLI S: O it falls out
enough so that it only covers the bottomof the screen
and you don't get a uniformlayer which --

MEMBER SI EBER:  That's right.

VI CE CHAI RVAN WALLI S: - - is
extraordinarily conservative to assume a uniform
layer. It's probably going to fall to the bottom of
the screen. The top of the screen may be clear.

There are all kinds of ways in which
t hi ngs m ght be good.

MEMBER S| EBER: Wl --

VI CE CHAI RMAN WALLI'S: But the thing I'm
concerned about is how do you prove it?

MEMBER S| EBER: Wl |, the key paraneter is
the velocity. And that's nost inpacted by the screen
Si ze.

VI CE CHAl RMVAN WALLI S: Yes. It's the nost
obvious sinple thing that you can do is reduce the
vel ocity.

MEMBER S| EBER:  Yes, well -- that's right.

It's a continuity question.
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MEMBER APOSTOLAKIS: | woul d suggest we

| et John conpl ete his presentation. And we're just --

VI CE CHAI RMAN WALLI S: Yes, well | think
George --

MEMBER APOSTOLAKI S: -- taking away his
time.

VI CE CHAI RVAN WALLI S: -- had a good
poi nt .

MEMBER APOSTOLAKIS: 1'd i ke to have him
t he chance to present what he wants to present.

MR. BUTLER: Al right. | will continue.
First off, we have not had a lot of tinme to | ook at
the draft safety eval uation.

Unfortunately, the staff's reviewschedul e
did not offer themor us the | uxury of having a | ot of
i nteraction during the review process kind of counter
to the normal review process where you neet, have
RAI's, and di scuss things. So we are surprised by sone
of the actions taken in the safety eval uati on.

VI CE CHAI RVAN WALLI S:  That's anot her --
| think a very inportant input for the commttee. You
haven't had this interaction and yet we're asked to
sort of approve sonet hing when it appears that you nay
have sone significant questions about it.

You are the guys who have -- or you at
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i ndustry --

MR. BUTLER W just sent in a -- you
know, we did take a few days and pl aced down somne of
our maj or comments. And we did provide those to the
staff.

We are going to continuetoreviewthe SER
and one of our major focuses of that reviewwi ||l be to
make sure that we have a way to explain to the
i ndustry howto apply the conbi nati on of the industry
gui dance docunent and the staff's SER on how that
nodi fi es t he eval uati on gui dance because plants -- the
clock starts ticking as soon as the SER is issued.
And plants will need to start using this guidance.

So we're hoping between now and the
wor kshop t hat we have pl anned i n Decenber that we can
have a good enough understandi ng of the SER that we
can provide that guidance to utilities on howto apply
it.

VI CE CHAI RVAN WALLI'S:  So this factor of
1,000, if the SER goes through on the schedule, and
you conme up with sone very good argunents that it
should be a factor of two, is the staff going to
change its position after the SER has been issued?

Are you really going toreally listen to

the industry? And if thereis areally good argunent
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that you've nmade a mistake in assuming a factor of
1,000, you'll go back and change it?

MR. LATELLIER If | can speak for the
staff, | think theflexibilityis offeredinthe SEto
review any information that is beneficial to the
def ensi bl e reducti on of conservatism And, yes, the
staff wll accept that information whether it's
formally inplemented as a change to the docunent
remains to be seen

MR. JOHNSON: M chael Johnson speaki ng.
That's true, of course. | was actually responding to
t al ki ng about an earlier point that John made with ny

staff so | didn't really hear the question. But we,

as Bruce indicates, we wll -- we always would
consi der addi ti onal information submtted Dby
| i censees.

VI CE CHAI RMAN WALLI S: But it wouldn't be
good to have t oo many of these things that you have to
adj ust .

MR, JOHNSON: Vell, | nmean | guess, |
think is the answer to your question -- but renenber,
keep in mnd, we deal with, as John has nmade a great
poi nt, each of these plants is unique. W expect
that. And we routinely deal with, even where we have

generi c gui dances used, we routinely deal with alarge
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nunber of unique differences where |icensees have
applied, to sone extent, or not applied, to sone
extent, the guidance.

And so we deal with that as a routine.

VI CE CHAI RVAN WALLI S:  Yes, John

MR. BUTLER: Al right. Well, I"'mtrying
to speed ny way up through this. | nade the point
about sinplifications in the evaluation guidance
earlier. The staff's safety evaluation also has a
tendency to renove sone of those sinplifications by
requiring pl ant s to provi de pl ant - specific
i nformati on.

The exanple | provide here is in
recognition that for unqualified coatings, which we
conservatively assune all fail and all fail in a
hi ghly transportabl e particle size and sonet hi ng t hat
bi ases it toward aggravating the thin bed effect, we,
for sinplification's sake, assunme a three ml
t hi ckness for those coatings, recogni zing that there
are hundreds of itens inside containnent that have
unqual i fied coatings, notor, notor centers, junction
boxes, all these surfaces have to be accounted for.
And a sinplification that is assumng a three m|l
t hi ckness, we felt was an appropriate sinplification.

VI CE CHAI RVAN WALLI S:  AlI'l these coatings
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cone of f?

MR, BUTLER  Yes.

VI CE CHAIRVAN WALLI S: Sone of those
coatings contain materials that you probably woul dn't
want in a chem cal soup. They're not all the same
coatings. Sone of the electrical coatings contain
materials |ike chloride -- chlorine or lead or
something or other, whatever it 1is, which, |
understand, you don't particularly don't want to see
in the chemical soup that get in the sunp, you're
going to put all those coatings in the sunp?

MR. BUTLER Yes. Unqualified coatings,
they are assuned to fail

MEMBER SIEBER: | think if you are using
t he sunp, that you need not worry about the chem ca
effects of chlorides on stainless steel because you
aren't going to use the plant after that | don't
t hi nk.

MEMBER FORD: | think Grahamis talking
about the formation of gels.

MEMBER SI EBER Wl |, that's a different
matter.

MEMBER FORD:  Sure.

MR. BUTLER: Conti nuing, the --

VI CE CHAIl RVAN WALLI S: | guess | just want
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to be sure that when we do these chem cal tests, we
eval uate chem stry, we put inif it's relevant, make
it conpatible with this nodel for the coatings.

| didn't know they were going to consider
el ectrical coatings and all kinds of other coatings.
| think that --

MEMBER SI EBER:  Yes, insulation.

VI CE CHAI RMAN WALLI S: -- conplicates the
chem cal probl em

MEMBER SI EBER: Insulation is a factor.

VI CE CHAI RVAN WALLI S:  Ckay.

MR BUTLER  Ckay.

MR. MURPHY: WMark Murphy fromMaterial and
Chem cal Engi neering Branch.

In the chem cal effects test, there is a
generic addition of hydrochloric acid to account for
some of the electrical coatings. And then the epoxies
have been shown to not degrade. They are tested and
t hey don't break down, you know, in solution.

VI CE CHAI RVAN WALLI S:  Thank you.

MR. BUTLER: The | ast point on this slide
| would like to make i s section 6, which we titled the
Alternate Evaluation in recognition that it's not a
ri sk-informed eval uation. So we're very cogni zant of

that. And we just call it an alternate eval uation.
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It's still within the design basis realm
and it just provides a nore relaxed but still
conservative treatment of a less |likely spectrum of
breaks within the design basis.

One aspects that the section 6 allowed
woul d be a nore realistic treatment of NPSH, a nore
realistic cal cul ati on usi ng nom nal input paraneters.

The SER ki nd of restricts that use in that
you'd still need to go through a 9118 eval uati on any
time you exceed a nom nal paraneter, which will tend
to make plants go with their boundi ng tech spec val ues
to avoid having to constantly go into an operability
evaluation. So it really reduced the usability of
t hat section 6 anal ysis.

|'ve made the point that we're still
review ng the SER and that, you know, we're going to
start focusing on the application of the gui dance so
t hat we can conti nue on.

The conbi ned i npact of the changes on the
result, it really isn't known. That's an uncertainty
we're just going to have to deal with at this point if
it isfinalized in its current form

The cal cul ati ons t hat have been perforned
to date, | inmagi ne as we conti nue on, sone assessnent

can be performed using those calculations to get an
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i dea of how significant these changes are. But that
hasn't been perforned to date.

And lastly 1'd like to point out the
uncertainties that have to be sonehow accounted for
with the test prograns that are ongoi ng. The cheni cal
effect testing that is -- well, should get underway
very shortly. Theinitial results shoul d be avail abl e
before the end of the year. And the final results are
going to be avail able sonetinme, hopefully the first
quarter of 2005.

And the second item is the downstream
effect testing. I"m uncertain about the schedule
t here.

Both of these test prograns have the
i npact of effecting the overall resolution process.
The i ssuance of the SER for the guidance will start a
clock. Plants will be required to respond within 90
days of that issuance. And basically start their
eval uati on.

They have until| Septenber of next year to
conplete that evaluation. So anything, any
uncertainties they have to deal with during that
process conplicates the final evaluation of the
resol ution options. So we're concerned about that.

And t hen t he schedul e for i npl enenti ng any
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nodi fications as necessary is also shown in this
timeline. But the main point is the short tine period
between the issuance of the SER between now and
Sept enmber 1st of next year, there are a |lot of
uncertainties that need to be addressed.

MEMBER FORD: John, could | just repeat
what | said at the beginning? That if one of the
nodi fications istorenove the cal-sil, if that is one
of the options being taken, you are aware that by
renoving silica, youw !l increase the possibility of
chloride stress corrosion cracking of the stainless
steel? That m ght be an unexpected consequence of
doi ng this that shoul d be eval uated either in terns of
a test program or wthin the Reg Gude 1.36
gui del i nes.

MR. BUTLER: |"ve made note of your
conmment. | admit | don't appreciateit. | wll take
it back to those who can appreciate it.

VI CE CHAI RMAN WALLI'S: Ckay, John, does
t hat concl ude your presentation?

MR BUTLER That's is.

VICE CHAI RVAN WALLI S: We're al nost
approaching the ti me when the Chairman said we had to
stop. So --

CHAI RMVAN BONACA: Wl l, the staff maybe
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has a cl osing statenent?

VI CE CHAI RVAN WALLI S: Wl I, yes -- well,
that's it, I was just hoping we could end up with the
staff. |If you can do it before twelve, Mchael?

(Laughter.)

MR. JOHNSON: That's okay. Yes, actually

CHAI RVAN BONACA:  We cone back at one but
if you guys want to go further now, that's fine.

VI CE CHAI RMAN WALLI S: For those who are
impatient to |l earn nore, we can stay here.

MR, JOHNSON: My comments are sinply
concl usi onary actually.

And has been sai d a nunber of tinmes today,
and we would stipulate to the fact that there is
al ways nore that can be | earned, and we are going to
learn as we go forward, and we'll deal with what we
know.

And, for exanple, we're not opposed to --
in fact, we'll consider issuing even a supplenent to
the SEif that becones appropriate based on sonet hi ng
that we learn. That's certainly within the real mof
possibility.

We recogni ze that there are areas where

there is not a lot of data. And that's, again,
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somet hing that we're going to continue to |l earn as we
go forward.

But havi ng said, and we've said a nunber
of tinmes today, we believe that we know enough about
this issue such that the staff's conclusion is that
based on the GR and the SE that there is reasonable
assurance of adequate protection for soneone
exerci sing the nethodol ogy and then naking fi xes.

The plants that do that will be in a safer
pl ace. The plants will have an understandi ng of
whet her they have a problem That was one of John's
poi nt s. That was really the industry's thrust in
terns of devel opi ng the met hodol ogy.

W agree that with the fixes pointed out
inthe SE, that the staff -- the plants will have an
under st andi ng of whether they have a problem And
will certainly have a sense of confort that fixes that
are made as aresult of this SE, again, will result in
plants that are safer.

We've had lots of interaction. | want to
go back -- | don't want you to leave with the
i npression that, again, staff has not had a | ot of
i nteraction.

W' ve had fromthe first draft report that

was submtted onthis, we've had a full round of REls.
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W' ve gotten witten response on those REIs. W've
gone back and had additional discussion.

There are many, many areas of this
eval uati on where we' ve had ext ended di al ogue with the
i ndustry on the evaluation. W're going to continue
to di al ogue.

One of the points that was indicated in a
|etter fromTony Petrangelo to us | ast week was, for
exanple, that we have dialogue with vendors to
under st and what vendors are proposing in terns of the
fixes. W think that is a good thing.

We're going to work -- we're going to set
up that dialogue. W've talked to Tony and they're
going to orchestrate that dialogue with the staff so
we understand what fol ks who are going to be fixing
t hese problens are conming up with and the chall enges
and so on and so forth. That's a good thing.

But | guess ny bottomline is we've had
| ot of interaction.

| do want to nmake the point that -- again,
| tried to nake this point in my opening in terns of
what we see as our regulatory responsibility. You
know, we -- again, we're faced with resol vi ng probl ens
and, you know, sort of |ooking at justifications is

al ways the responsibility of the Iicensee to provide
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an adequate justification.

It's the responsibility of the NRC to
deci de whether that justification is adequate. And
what ever fixes they put in place that woul d correct
t hat probl emare adequate. And so that's the approach
that we wi Il have.

I"m very encouraged by the industry
tal king about additional tests. And we want the
industry to do additional testing if they feel it's
appropri at e. That woul d benefit the process. W
woul d certainly | ook at whatever cones fromthat.

It's not the responsibility -- we don't
feel at this stage that it is the responsibility of
the NRC to devel op some new unt hought of test program
to address these issues.

We very much want the industry to conti nue
to do what is necessary and particularly could be
beneficial to address some of these refinements in
sone of these areas where there is policy of data.

And so again, | just wanted to say we
believe it's tine to go forward. W are going to
learn a |l ot going forward. But we believe it's time
to go forward with respect to the eval uation.

VI CE CHAI RVAN WALLI'S: | want to rai se two

poi nt s.
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You make statements about plant safety.
You are sure the plants are safe. We haven't
di scussed any of that. W have no evidence. | don't
qui te know how you nmake a statenment until you see the
consequences.

You can't nmake a st atenent on pl ant safety
based on these docunments because they haven't been
i npl emented yet. Sol don't -- that's just a comment.
| think that's irrelevant to what we're here for
today. The ACRS isn't going to take any position on
pl ant safety because we haven't seen any evi dence.

But we have taken an issue with sone
technical issues. And it seens to ne that you say you
are confortable. Are you confortable wi th proceedi ng
wi thout resolving what seem to be quite a few
techni cal issues that we have raised? Are youreally
confortabl e proceeding w thout resolving technical
i ssues that we have raised?

MR. JOHNSON: Well, of course a fewof the
technical issues you' ve raised are issues where we
have ongoi ng worKk. For exampl e, chem cals. And
that's built into the resolution process.

We tal ked about downstream effects and
John -- and we have al so indicated that there is sone

ongoi ng work on downstream effects. And that's
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actually a part of the evaluation going forward.

In general, we have made changes in
response to the comments we've gotten. And yes, |
think the answer is that the staff is confortable
going forward. Not to say that this docunment is so
perfect. W're still incorporating m nor changes to
t he docunent.

VI CE CHAI RMAN WALLI'S: 1'mso surprised,
M chael , because | come froma different environnment
maybe where if | review of a technical paper for a
journal or if I review a student thesis, and if has
t hese sort of fundanental technical questions about
it, it doesn't get accepted.

Maybe thisis adifferent environment? O
maybe you know sonet hi ng nore?

| don't want to conti nuethe conversati on.
Just personally I"'malittle puzzled by your confort.
But it maybe because of the background |I conme from

CHAI RVAN  BONACA: Yes, | guess ny
di sconfort a little bit is due to the fact that |
really was left with the inpression that we do not
have a full appreciation of the dinension of the
probl em

| mean we cane up wth dinmensions of

debris of different quantities, et cetera. So -- and
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then that leaves ne with wuncertainty about the
adequacy of proposed fi xes.

So the sense I'mgetting is that you do
have an appreci ation of the problemfromwhat you're
saying even if it is the burden of the |icensees to
address the problem If you do not have a full
appreci ation of what the problemis, | nean how can
you make a judgnment on t he adequacy of the fixes, you
know?

MR, JOHNSON: Well -- and | appreciate
Tims coments sort of explaining the differences.
You know we were all struck by the nunmbers that Tim
used at the end of the subconmttee neeting. And so
we wanted to go back and | ook at where we thought a
fiber plant, for exanple, would cone out using the
same eval uati on

And it is plant specific. And | think
that helps. | don't think you heard fromanyone t hat
we need to add addi tional conservati smon the various
aspects of this evaluation. Wat you heard, in fact,
fromthe industry is that in sone cases, they believe
that we're overly conservati ve.

And, of course, the staff's response to
that is we may be overly conservative. But if that is

the case, it's because there are these unknowns t hat
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sonehow have to be accounted for

CHAI RVAN BONACA: | don't worry about the
basel i ne cal cul ation. At sone point, everybody wl |
have to coneintotherefinements. Andthat'sreally
what |'m wondering how they're going to apply them
based on what |'ve heard today. | realize I'mnot a
menber of the subcommttee but it was left to sone
puzzl ement in nmy m nd.

MEMBER KRESS: Wel |, | et nme ask a questi on
about the head |oss correl ation. This is to you
M ke.

You' ve treated one of the paraneters, the
specific surface area, to beta points on various
debris m xtures. And you cone up with the different
val ues for that dependi ng on which test it was and t he
m Xt ure.

W1l you require the use of the val ue for
that that gives the npbst conservative result? The
bi ggest head | 0ss?

MR. LU Could you repeat your question
again? W are trying to di scuss what exactly you nean
in terms of the specific area there.

MEMBER KRESS: The head | oss correl ation
has paraneters in it that were adjusted to fit the

data. And dependi ng on which test you adjust it to,
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you had different val ues. For exanple, for the
specific surface area.

Now my question is there is a range of
these or a choice to be made about which specific
surface area for which debris type you will use. And
my question was will you require that they use the
val ue that gives the nost conservative result, that is
t he bi ggest head | oss?

MR HARRI SON: Looking at the cal cium
silicate test in particular, the specific surface
areas we cane up with were identified with the worst
conditions that we found. And the recommendati ons had
an addition ten percent factored in.

Ten percent in the specific surface area
could be as nmuch as 21 percent in the head |o0ss
because it's the nunber squared in the correl ation.

MEMBER KRESS: So actually you're nmaki ng
t hem use the nobst conservative gui dance for that.

MR. HARRISON: And | believe we're also
recommendi ng sonme enhancenent on the actual nunber

determined from the tests, add a safety factor to

t hat .

MEMBER KRESS: (kay, thank you.

VI CE CHAl RVAN WALLIS: M. Chairman, it's
yours. It's up to you to decide what to do next.
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CHAI RVAN  BONACA: Ckay. Any ot her

guestions or points the nenbers want to make? Pl ease.

MR CULLI SON: | would like to make a
point and that is that | think that there is a safety
probl em here today. And |I think that the Advisory
Conmttee has to be careful that we not allow the
progress to nove forward rapidly.

It's taking too |ong. I  think we
recogni ze there is a real safety problemtoday that
effects us within the design basis envel ope.

Onthe other side, | thinkit's also clear
that there are various aspects of this where the staff
believes there is conservatism with very little
justification for that belief that there is
conservatism

And there is a need for clearly nore work
beyond what exists as the basis that the staff would
use today for its eval uation.

So, again, |let me point out that there are
two sides to this. But | think we have to be very
careful that we allowthe industry to nove forward or
we force the industry to nove forward aggressively to
solve a problemthat does exist today.

We often deal with hypothetical problens

that -- this is a real problem
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VI CE CHAI RVAN WALLI S:  Yes.

CHAI RVAN BONACA: That's why | was aski ng
those questions regarding is there going to be
additional work to be done to close sonme of these
i ssues.

MEMBER KRESS: Li ke confirmatory research.

CHAI RVAN BONACA:  Yes. Because if that is
the case, the downstream risk is the one that the
| i censees may have to do additional nodifications to
their sunps. But still the trend is going to be in
the positive direction.

MEMBER APOSTCLAKI S: But again |' mnot an
expert in this area but I'm puzzled by a couple of
issues. First of all, we've heard the tine pressures.
And | agree with Rich. After 25 years, all of a
sudden there is tinme pressure?

Second, sone of the proposed actions to
take care of the problem which is sonething that
Grahamkeeps com ng back to, | mean what are you goi ng
to do at the end? Not just analyze the thing. Are
they very expensive to do? Are they -- all of them
are?

MEMBER SI EBER  Yes.

MEMBER APOSTCLAKIS:  All of themare? |

understand the issue of increasing the surface area
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but all of them are expensive? | nean the barriers
that Mario nentioned to limt the --

MEMBER KRESS: Well, | mean that's --

MEMBER SIEBER: It's all relative.

MEMBER APOSTOLAKI S:  What ?

MEMBER SIEBER: It's all relative.

MEMBER APOSTOLAKI S:  Rel ative to how nuch
pain you're going to get by not --

MEMBER SI EBER:  You run t he pl ant and make
the nods or don't run --

MEMBER APOSTCOLAKI S: Wait, wait, wait,
there are various kinds of pain.

MEMBER S| EBER:  Mbney is --

MEMBER APOSTCLAKI S: One is getting a
negative ACRS | etter on this safety eval uation and - -

VI CE CHAI RVAN WALLI S: George, you are

very right. | think we need an -- if this were a
student design project, |1'd say you need an economni c
analysis. | want to knowwhat is therisk. | want to

know i f we make a bad deci sion based on this SER the
i ndustry may have to spend 200 million dollars. How
much is it worth getting better information --

MEMBER APOSTOLAKI S: That's exactly ny
poi nt .

VI CE CHAI RMAN WALLI S: -- and worki ng on
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your research, which may coat ne ten mllion dollars

MEMBER APOSTOLAKI S:  Yes, exactly.

VI CE CHAl RMVAN WALLI S: -- in order to save
the risk of making a 200 mllion dollar mstake.
That's the kind of thing I'd Iike --

MEMBER APOSTOLAKI S: And that' s the way - -

VI CE CHAI RVAN WALLIS: -- because that's

the way I'd think if I were a business nman.

MEMBER APOSTOLAKI S: -- and that's exactly
where | was going to. | nean --
MR, HAFERA: Excuse ne. | think on ny

third slide, ny last line, | projected sone practi cal
solutions and some of those are fairly -- are not
necessarily -- it doesn't take al ot of engineeringto
go get a bunch of insulators and doubl e jacket your
i nsul ati on.

MEMBER APOSTOLAKI S: That's exactly --

MR. HAFERA: And renove all your fiber
fromthe sourceterm There's a nice, inexpensive fix
t hat every plant could do.

MEMBER APOSTOLAKIS:  So why aren't they
doing it then?

MR. HAFERA: Well, it's up to themto do
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MEMBER APOSTOLAKIS:  Well, 1 wunderstand
t hat .

MR HAFERA: We can suggest it.

MEMBER APOSTOLAKI S: But that's nmy probl em
t hat --

MR. HAFERA: And, again --

MEMBER APOSTOLAKIS: -- | see here again
a question that is open. There are strong

di sagreenments. Do nore tests. Do nore research. And
| * mwondering, you know, are there any sol uti ons that,
you know, conming back to the internal comnbustion
engine. They didn't quite understand what was goi ng
on but they built it. Mybe there are sone sol utions
here --

CHAI RVAN BONACA:  The only probl emi n t hat
exanple is that we will never know if the sunp works
until you have a LOCA and hopefully we'll never have
it.

MEMBER SHACK:  You know you've nade it
better. Have you nade it good enough?

MEMBER S| EBER: Yes because you have to
have t he anal yti cal net hods and the data to knowt hat.

CHAI RVAN BONACA: That's right. | nmean we
are never going to take --

MEMBER APOSTOLAKIS: So there aren't any
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actual things they can do that would be convincing
that result in adequate protection?

CHAI RVAN BONACA: Adequat e protection?

MEMBER SI EBER:  Until --

MEMBER APOSTOLAKI S: Wt hout studyi ng and
expandi ng t he net hodol ogy.

MEMBER S| EBER: -- until we have the
dat abase, which does not require extrapol ation, and
t he anal ytical nethods that nmake physical sense, you
can't show whet her you are good enough or not. Even

t hough you can physically make inprovenents to the

pl ant .

And so | think that you need to work on
both ends of it. | think there are nore pieces of
data that need to be developed. | think there are

i mprovenents to the nodels that need to occur.

On the other hand, | think that |icensees
could be thinking in terms of not running tests to
avoid the requirenent to extrapolate but to cone up
with designs that will pull the operating paraneters
into the realm of test data they already have,
reducing flow velocities, increasing screen area,
elimnating debris to the extent that you can.

VI CE CHAl RVAN WALLI S:  Absol utely.

VMEMBER S| EBER: And so t hose are t he ki nds
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of approaches that | expect. But noving forward the
way t he SER now says and t he gui dance now says | thi nk
will lead to a quagnmre.

CHAI RVAN BONACA: Wl |, | think we need to
t ake a break now.

MEMBER APOSTCLAKI S: For what ? Ten
m nutes or lunch? Lunch?

CHAI RVAN BONACA:  Yes.

MEMBER APOSTCOLAKI S: What's going to
happen to the schedule now? Can we --

CHAI RVAN BONACA: Like | said before,
we're going to take a recess now until one.

At one sharp, we're going to get together
and revi ew ACR-700. And hopefully we can do it in an
hour. You know, that's the time we're allotted now.

And then we' I'| just resune t he schedul e as
we had it.

But | will start the neeting at 1: 00 p. m
sharp. So with that we can recess.

(Wher eupon, the foregoing matter went off
the record at 12:16 p.m to be reconvened in the

aft ernoon.)

CHAI RVAN  BONACA: Ckay. W are
conti nuing the neeting and we have a quarrel. So we
will start the nmeeting with the next nmeeting on the
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Agenda, that's Pre-Application assessnent report for
t he advanced of 100 design. Dr. Kress?

MEMBER KRESS: Thank you. We, the staff,
si nce about 2002 or so has been working on the pre-
application review for ACR-700. And they've been
| ooki ng at what's been call ed focused issues.

And they have witten -- this is a severe
-- I mean an SAR instead of -- it's a safety
assessment report. They've issued this. And you've
gotten the copy of it.

And hopefully nost of you have read it.
And that's what we're going to hear about today, the
results that is. And | guess -- are you going to | ead
of f Laura?

M5. DUO Yes, I'mjust going to take a
m nut e. Good afternoon, |'m Laura Duo. ' m the
section chief for the newreactors group. Before we
start, quickly, | just wanted to introduce Bill
Beckner is the new program Director for our program

Many of you remenber Jim Lions going
through this. This is Bill's first opportunity to
come before you.

MR.  BECKNER: |  think you probably
remenber me from ot her jobs.

MS.  DUO kay, | know that we are
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conpressed on tine. So, |I'mgoing to go just through
this quickly and then turn this over to Bel kys agai n.

Pre-applicationisinaccordance with the
Conmi ssi on' s policy statenent on advanced reactors. It
encourages the Staff to engage early on conplex
technical issues and start a good dialogue wth
applicants well before a design certification
application cones in.

The goal s of the activity we consi der t hat
we're presenting today is sort of our conpletion of
phase two. Again, conpletion in the concept of pre-
applicationistheidentificationof apathforwardin
design certification

| don't think you' re going to be hearing
any firmregul atory concl usions today, nor does the
report have any firmregul atory concl usi ons. So, with
that, I'mgoing to turn that back over the Bel kys.

MEMBER KRESS: But, before you do, | would
like to -- in the spirit of identifying the way to
nove forward, | would Iike the commttee to | ook upon
this neeting as a way to identify the things we need
to review and the i ssues we m ght be nobst interested
in when we get to our part of the review, the
certification of ACR Wat her 700.

Thank you, with that now you can turn it
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over.

M5. SOSA: Thank you, good afternoon. |
am Bel kys Sosa. |'mthe Departnent Manager for the
ACR- 700 pre-application review. And, as Laura said,
the purpose of today's neeting is to brief the
Conmmi ttee onthe status of the pre-applicationreview,
to provide information to the Comm ttee on the major
issues identified in the pre-application safety
assessment report, the PASAR, as we called it for the
ACR- 700 design, and to also request that the ACRS
provide a letter on the Staff's assessnent on the
design and the feasibility of conpleting the design
certification review.

Qur Agenda i s bei ng nodi fi ed sonewhat due
to the tine limts. |'"m going to try to go very
qui ckly. What | have prepared today is an overview,
very general type of presentation on the different
focus topics.

We are planning a presentation by Don
Carlson. And we also would like you to hear fromthe
Applicant at AECL on the sane topic. They have
prepared a |l etter of presentation on what they intend
to engage us on in the transition phase.

The approach for the pre-application

review, again, was toidentify sone terns. W are not
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trying to resolve the issues, we were trying to
facilitate the design certification review

Phase one was the fam |iarization phase.
That | asted approximtely a year. W also tried to
devel op an understandi ng of the differences between
the ACR-700 and other CANDU plants, to identify
existing regulations that may not be net by this
design and to identify new regulations that will be
required in order to provide and ensure adequate --

VI CE- CHAl RMAN WALLI S: This bullet of
differences, it seens to nme you need to be cl ear about
what appear to be differences, but may be superfici al
because it |ooks differences, and what are real
di ff erences about approaches to safety or defense in
depth, or the principles.

And so, sonehow separate those out for us
so we don't get lost in the details and we can see
these are the main key differences that affect
sonet hi ng at a higher I evel. Maybe that woul d hel p us
t 0o0.

M5. SOSA: That's a good point. The ACR-
700 is light water cooled. It's not heavy water or --
so there are sone differences that we need to point
out .

And we al so have been engaged with the
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Canadi an Nucl ear Saf ety Conm ssi on as anot her resource
in the pre-application review, including several
techni cal interactions with them

They are -- designing -- now, the pre-
application review scope was selected by the
Applicant. And there's 13 different areas. Wat you
see underlined are, for i nstance, the boundary desi gn,
t he comput er codes and val i dati on adequacy, the power
fueling confirmati on of negative void reactivity and
t he fuel design, are issues that AECL determ ned to be
key focuses.

Agai n, that was done in response to sone
concerns from NRC resource limtations. They said,
pl ease focus on this first. The itemthat you see in
red is design basis access and acceptance criteria.

It was determined by the Staff to be the
NRC priority. And the itenms that you see in blue,
focus topics five, ten, and twel ve, essentially do not
have distinct sections in the report.

VWhat we did is we wote that information
with the other focus topics. So, you won't find a
separate chapter on that. The report for every focus
t opi c contai ns areviewscope secti on where di scussi on
on what was reviewed and the guidance that it was

reviewed again to the extent that it exits.
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There's a section on regulatory issues
that were identified for each focus topic. Again,
rul es, rul emaki ng are exenptions that will need to be
resol ved, are listed on there.

Potential policy issues, again, there's a
section that discusses itens that could potentially
require upper nmanagenent or Conm ssion dinosaur
resol ution.

At this point we feel it is pre-mature to
call any kind of policy issue because we haven't seen
the application yet. Techni cal issues, again, it
di scusses significant technical itens identifiedthat
will require additional data tests or analysis in
order for a resolution to be issued.

And the conclusions section is nothing
nore than identifying what the feasibility of
successfully conpleting the design. The Staff feels
at this point that nothing that we' ve revi ewed woul d
preclude certification of -- not certification -- but
noving forward with design certification

Here are the major m | estones in the pre-
appl i cati on. Phase one conplete in July of 2003.
Phase two is currently ongoing and scheduled to
conpl ete at the end of this nonth with i ssuance of the

report.
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The draft report was provided to the
Conmi ttee for revi ew Sept enber 16'". Essentially, the
PASAR wi Il be issued at the end of this nonth. In
Novenber we wll start with what we call the
transition phase.

And that will go through until we actually
recei ve the application.

MEMBER KRESS: Do we have a target date
for conpletingthe whole certificationprocess yet? O
is that too soon?

M5. SOSA: | think that isalittle soon.
Once we receive the application we will devel op our
estimate on the schedule. Now, again, thisis a very
general overview for each of the focus topics.

For cl ass-one pressure boundary desi gn we
have a coupl e of regul atory issues involving 50-55A,
the use of ASME. Essentially, for areas where ASVE
code requirenents are not applicable or need to be
suppl enment ed, t he St af f wi || eval uate t he
acceptability of Canadi an codes and standar ds.

Again, for the ACR- 700 they don't have a
react or vessel, they use pressure tubes. So, there's
aregulatory issue there. But, the Staff feels that,
i n accordance wi th 52-40A, the technical requirenents

speci fiedin50-61, the pressurizedthermal shock, the
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fracture toughness and the materials surveillance
requi rements are not technically rel evant.

MEMBER APOSTOLAKI S:  Excuse nme, come back
to the first bullet. Does Canada follow the ASME
st andar ds?

M5. SOSA: In sone areas of the design
because of the unique aspects, for instance, the
material, the useinthe pressure tubes, that's not in
-- by ASME. So, a lot of it is --

MEMBER APOSTOLAKI S: But let's say that
the issueis -- is it possible that Canada will apply
its own standard? O is that covered by what you say
t here?

You say for those areas where the ASME
code requirenents are not applicable.

M5. SOSA:  Correct.

MEMBER APOSTCOLAKI S: You | ook at the
Canadi an standards. What about the areas where the
ASME code applies but they have their own standard?

M5. SOSA: For those areas we wi || use our
standards. So, only for areas where we don't -- where
it's not covered in ASME, then we use --

MEMBER APOSTCLAKI S: |' msure you'll teach
them to have their own standards. And they have

agreed to this --
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MEMBER KRESS: Eval uate the acceptability

of the Canadian standards. Wien you do this
eval uation of the Canadi an standards, normally what
you do is conpare those to ASME st andar ds.

Are you going to basically be devel opi ng
what you think our standard ought to be and see if

this neets it? Howare you -- what i s your acceptance

criteria.

MEMBER APOSTOLAKI S:  Yes.

MEMBER KRESS: That's vyet to be
determ ned, | guess.

M5. SOSA: I'd like to refer to Ted

Sullivan to give you an explanation on that.
Actual ly, why don't | have Victor?

MR, SNELL: Victor Snell with AECL. Just
to answer the question briefly, and sorry for --
Bel kys tine -- for areas in Canada where ASME woul d
apply, we use it. So, it's just as sinple as that.

MEMBER APOSTOLAKI S:  kay.

MEMBER KRESS: But it doesn't help the
issue of how do you go about evaluating the
acceptability of a standard.

M5. SOSA: O the Canadi an Standard?

MEMBER POWERS:  Yes. For instance, if

you're working with the zirconiumall oy, so you | ook
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at a Canadi an standard for that all oy. Have you
gi ven thought at all towhat it requires to revi ewand
assess that standard?

M5. SOSA: | think the approach is going
to be to try to evaluate the standards to an
applicable requirenment, to the same Ilevel of
requi renents that we have.

But we will be using Canadi an standards
for that.

MEMBER POVNERS: Do you have a standard - -
is there a requirenent in particular on deuterium
t ake-up by the alloy?

MR FAIR Yes, this is John Fair. [''m
not going to answer your specific one on the
materials. But, those design aspects that are not
covered by the code, specifically we tried to review
and see that they neet the intent of the code, which
is the margins of safety, etcetera.

For the material s aspect, they're goingto
have to |l ook at details of materials, testing and
stuff like that, and the type of detailed review you
would do when accepting the materials that are
accepting the ASME code.

But we do not have specific criteria for

doing this eval uation.
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MEMBER POAERS: | guess this sounds |ike

it can be either an easy job or an inpossible job. |
nmean, if | go in and | ook and say, okay, here's the
standard, and here's a bunch of data, and sure enough
they bound it up with the standard, it's not too
difficult to do.

| f, on the other hand, they go in and say,
wel | here's the data to use, but here's the database
that really exists and here's all the testing nethods
t hat hey di d, and how good and reliable those testing
nmethods are, and the bias that's inherent in the
vari ous testing net hods, and t he bi as t hat was appl i ed
because t he sanpl es were not real | y pressure tubes but
little plantchets that people tested and things |ike
that. This could well be a lifetinme occupation.

MR FAIR Well, we think that some of the
areas are going to be difficult, but not inpossible.
| think there's a lot of test data out there on sone
of the areas that we don't have covered by the ASME
code that ADCL has referenced.

And | believe that we're al so going to be
| ooking at doing some confirmatory stuff wth our
research. So, it's not an easy job and we agree with
you, it's goingtotake alot of effort to reviewsone

of these areas.
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MEMBER POWERS: The problem | see

inherently init is there are data that are not cited
either in the standards or by AECL that al so exi st on
these materials. And finding themis a chore.

MR FAIR  Well, you may be correct on
that. | nean, | can't speak to things |I don't know
exist. Oher than the fact that, when we get into the
review, we'll probably do docunent searches andtry to
get as much of the information as we could find out
t here.

MEMBER KRESS: Is the process that
Canadi ans went through to develop their standards
simlar to the process we go through to devel op ASME
st andar ds?

MR FA R "1l leave that to AECL to
answer, but | believe so.

MR. SNELL: Victor Snell again. | cantry
and gi ve a general answer, because |' mnot a standards
expert. But | think the general answer is yes.

By in |arge, where ASME applies, we use
it. So, the Canadi an standards have been devel oped
over a large nunber of years with operating on
research experience, and basically come frominitially
steps at the labs, and confirned by operating

experience, and get formalized into standards by a
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group consi sting of the Canadian mnistry -- playing
a sort of puddles over a park controlling role.

So, by the time the Standard cones out,
what it represents is an industry consensus that has
the input, if not the formal agreenent of the
regul ator, incorporates operating experience and
research experience, and stands as subj ect to revision
as things change.

That's basically the process that's been
f ol | oned.

MEMBER KRESS: Sounds very simlar tothe
process we did.

MEMBER POAERS: A skeptical person m ght,
not that I amone, mght say the old boys club gets
toget her and sets the standard in Canada, just like
the old boys club sets the standards in the United
St at es.

They cannot be consi der ed consensus of the
entire --

MEMBER ROSEN: I nthe United States there
are safeguards that are inplied by ANSEto attenpt to
keep the old boy network under control.

MEMBER POWNERS: Anot her ol d boy network
oversees the first old boy network.

VEMBER ROSEN: Well, there are certain
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criteria for who can be on the standards conm ttee and
the representation and that sort of thing.

MEMBER APOSTOLAKI S: | thought Professor
Wallis this norning raised concerns about one of the
ANSE st andar ds.

MEMBER ROSEN: Vell, that's always
possi bl e.

MEMBER APOSTOLAKIS: Didn't you say that
you | ooked at the nodels and --

MEMBER KRESS: | think we're going to need
to nmove on on this issue. W' ve discussed the
st andar ds enough.

M5. SOSA: Thank you. The PASAR al so
di scusses various issues on degradation nmechani sns
that will require additional information and further
review for resol ution.

Design basis access and acceptance
criteria, focus topic nunber two -- again, this was
the NRC priority during the pre-application period.
AECL proposed -- risk inforned reactor accident and
clarification schene, essentially introducing the
limt the core accidents as a new cat egory.

The Staff recommends to adapt a
probabilistic event selection for ACR- 700, this is a

line within the newrisk informinitiatives. Severe
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channel flow bl ockage and the stagnation --

MEMBER APOSTOLAKI S: Wait, the second
bul I et there says the Staff recommends a probabilistic
-- you're going to sel ect desi gn basi s acci dents using

M5. SOSA: No, we are going to | ook at the
l[imted core accidents in between category that AECL
i s proposing, and nake a determ nation based on the
probability and frequency, whet her they bel ong i n DBA
or severe --

MEMBER APOSTOLAKI S:  Yes, so you' re using
probabilities to define the DBAs aren't you?

VEMBER POVERS: No, categorizing the
hypot hesi zed acci dent i nto one of two categories, DBA
or severe accident. The accidents already exist.

MEMBER APOSTOLAKI S: The anal ysis, you
mean.

VMEMBER POVERS: The scenario already
exi sts.

MEMBER APOSTOLAKI S:  Yes.

MEMBER POVWERS: The question is, is the
desi gn basis accident that's subject to conservative
determ ni stic eval uation.

MEMBER APOSTOLAKI S: But it's an

i nteresting thing, though. | mean, you're saying t hat
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as if it's the easiest thing in the world. | nean,
tomorrow we have a whol e presentation on |icensing
future reactors that will be risk --

MEMBER POVERS: We know t hat t he academ c
communi ty can conplicate any subject.

MEMBER APOSTOLAKI S: | think there are
some skeptical menbers of this cormittee that do that
very well. There seens to be a disconnect. On the
one hand we have a naj or research project trying to do
that for future reactors.

And here we're saying, no, we're going to

adopt a probabilistic approach anddoit. I'dliketo
see that. | think we were supposed to have seen it
al r eady.

MEMBER KRESS: They will al so have a PRA

MEMBER APOSTOLAKIS: O cour se.

MEMBER KRESS: The PRA will 1 ook at the
whol e range of accidents, |ike PRAs do.

MEMBER APOSTOLAKI S: | understand that.
But, | thought that's an issue that our staff is
facing is that DBAisn't PRA. Wat do we do about it?

MEMBER KRESS: What DBAs are supposed to
do is render the design into an acceptable safety.
What the PRA does is validate that, tell you whether

or not you have a risk.
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MEMBER APOSTOLAKI'S: | know.

MEMBER KRESS: So, | think the process
t hey' re tal ki ng about may be wor kabl e. They may have
to -- they have to deci de on what probabilistic val ue
they' Il use for the break.

MEMBER APOSTOLAKI S:  Yes.

MEMBER KRESS: And then that nmay be an
i ssue, | don't know. They may choose one of them the
PRA and tell them naybe we should have used a

di fferent one.

They may have to adjust that. | don't
know what they plan on doing. |'mjust throw ng out
wor ds.

MEMBER APOSTCOLAKI S: well, as | say,
tomorrow we will cover a whole presentation on the
i Ssue.

MEMBER KRESS: Yes.

MEMBER APOSTOLAKI S: Maybe we can tell
themit's trivial, go, find out fromthese guys and do
it.

MEMBER KRESS: Say again?

MR. BECKNER: | don't know that Belkys
said it was going to be easy. | think she said that
was we intend to try. But | think we would concur

that it's not an easy task.
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MEMBER DENNI NG  Could you give us sone

i dea as to what the threshold m ght be between what's
a desi gn basi s acci dent and what's a non-desi gn basis
acci dent ?

M5. SOSA: I'd like to defer to Jerry
Wl son. He was the chair of a working group that we
establ i shed specifically to | ook at this.

MR. WLSON: Jerry WIlson, first of all
|'d like to remind the Commttee that the Staff has
been before the Committee several tinmes on these non-
NRWR policy issues, one of the issues of which was
selection of accidents for finite reactors.

And thi s Comm tt ee approved t hat proposal .
And the Commi ssion approved that proposal. And so,
the Staff is proposing to do is adopt that approach
for this particul ar design.

And t he specific answer to your question,
| think the range that we're |ooking at for design
basi s acci dents woul d t ake us down i nto a frequency of
ten to the mnus five.

MEMBER KRESS: | recall that this was a
process that Exxon proposed.

MR. WLSON: Somethinglikethat, simlar.
But, we haven't worked out the details, but this a

proposal for going forward at this point.
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MEMBER KRESS: And the selectionof tento

the mnus five is based on what?

MR, W LSON: Vell, a range that was
di scussed in those policy papers that have been sent
tothe Conmittee onthe frequency it feels appropriate
for design basis accident.

M5. SOSA: (Okay. As an alternative to
neeting the requirenents of 50-34, the Staff may
propose a nechani stic fission product source termfor
conmi ssi on consi derati on.

Conputer codes and validation adequacy
were focused up in nunber three. This involved the
neutronics tools, as well as the thermal hydraulics
codes.

The current physics codes that AECL
brought in, the WMS codes, DRAGON, RFSP, staff
determined will meet nodifications and revalidation
for ACR-700 conditions.

Experi ment al dat abase on header and fitter
i nventory on fuel distribution, horizontal fuel bundle
thermal hydraulics and RD-14M integral test is
required for a successful conpletion of design
certification.

Now, nodifications to test facilities,

such as the RD-14M and CWT, and the LASH facility,
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may be required to correctly scal e the ACR- 700 desi gn.

MEMBER KRESS: Now, |'msitting here with
per haps a m s-apprehensi on about these facts. Do
t hese requirenents, the current physics codes, and
t hese nodifications, for exanple, are those things
t hat you expect the Applicant to do?

M5. SOSA: Yes, they are currently working
on that.

MEMBER KRESS: Now, on the scaling
guestion, are you going to require that the AECL do a
scal i ng anal ysi s?

M5. SOSA: The staff is currently doing a
scal i ng anal ysi s.

VI CE- CHAI RVAN  WALLI S: Did you say
somet hi ng about thermal hydraul i c codes that | m ssed,
or are you just tal king about physics codes?

V5. SOSA: The thermal hydraulic codes
were al so revi ewed, the ATHENA code was. Several runs
wer e perforned. And, the outcone is what you see
here. Essentially it was determ ned that the dat abase
woul d still need to be worked on to nmake sure that it
represents ACR-700 conditions, and that the test
facilities will have to be verified to make sure that
they are scaled correctly.

VI CE- CHAl RVAN WALLI S:  You have t he ATHENA

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

236

code?

M5. SOSA:  Yes.

VI CE- CHAI RVAN WALLI S:  We can use your --

MS. SOSA: Yes, we have. And the Staff is
wor ki ng on their own independent tool.

VI CE- CHAl RVAN WALLI S:  How do you verify
or decide to accept a code?

M5. SOSA: How do we verify?

VI CE- CHAI RVAN WALLI S: How do you deci de
that a code is acceptabl e?

M5. SOSA: Well, I1'd like to defer to the
| ead on the thermal hydraulics review, Walt Johnson.

MR, JOHNSON: Yes, we're going to apply
the -- Walt Johnson, reactor assistance branch. W're
going to apply the draft reg guide, 1120, which --

VI CE- CHAIl RVAN WALLI S: Is this the one
t hat has never cone out yet?

MR JOHNSON: The reactor --

VI CE- CHAIl RVAN  WALLI S: W have been
working to get it out for eight years or sonmething, is
t hat the one?

MR JOHNSON: This is the one.

VI CE- CHAl RVAN WALLI S: Maybe if you used
it, then that woul d be sort of -- day factor whatever

t hey say issuance.
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MR, JOHNSON: | suppose it woul d. It

seens |i ke a good way to go as -- be done and requires
t hat t he code be val i dat ed agai nst the i nportant areas
in the PIRT.

And we're going to follow the approach
because it seens |like the appropriate way to go.

VI CE- CHAI RVAN WALLI S:  That woul d be very
good. | think we'd be happy to see this docunent
used.

M5. SOSA: Thank you. Severe accidents
definition, adequacy of supporting research and
devel opi ng, focus topic nunber four. The NRC PIRT
process identified a nunber of key technical issues
t hat nmust be addressed for successful conpletion of
design certification

The PI RT process al soidentified potenti al
deficiencies in the experinental database used to
val idate the analysis codes. And the Staff will use
MELCOR, will nodel on MELCOR to nodel the unique
characteristics of the ACR-700 configuration for
i ndependent val i dati on.

And, the Staff is not planning to conduct
addi ti onal experinental work. W anticipate that the
AECL experinments are going to be sufficient to

val i date the anal ysi s.
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VEMBER KRESS: Now, the Canadi ans use a

version of the map code for this?

M5. SOSA:  Yes.

MEMBER KRESS: Have you reviewed that?

M5. SOSA: Yes. 1'd like to defer that
guestion to Sid Basu. And he can el aborate a little
bit on what the plan is.

MR. BASU. Okay. This is Sid Basu from
research. | guess | mssed Tom s question

MEMBER KRESS: | wondered to what extent
you plan on revi ewi ng t he map code that the Canadi ans
use for their severe accidents?

MR. BASU. We are going to be | ooking the
mapped ACR version that they are either devel oping
currently or probably just about conpleted the
devel opnent .

And we're going to l ook into the code to
see whet her all the phenonena are adequately nodel ed
t here. That's currently the extent of our review
process.

MEMBER KRESS: Wth respect to no
experi ments needi ng, are there any experinents being
done to | ook at LClI steam expl osions in heavy water?

MR. BASU. Yes, they have pl anned -- whi ch

isnostly -- interaction experinments. They have about
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hal f a dozen experinments planned. They were going to
run the conmm ssioning test with a smaller anount of
nmelt mass just to see, you know, how the system
facility works.

And | believe the test was planned sone
time in August. | don't believe it has been run yet.

MEMBER KRESS: Do these tests include
substantial anmpbunts of the cal adiumtwo and pressure
two netal conponents?

MR, BASU. Yes.

MEMBER KRESS: | think --

M5. SOSA: Canadi an design codes and
standards, focus topic six. The Staff believes that
SECY-47 has direct applicability to the use of
Canadi an codes and standards for the ACR-700.

In response to that, the Conm ssion
directed the Staff to review the international codes
and standards only as part of applications or pre-
application reviews.

So we believe that the ACRis covered by
that. Now, we expect, as you nentioned earlier, that
t he revi ew of Canadi an codes and standards wi |l have
a significant inpact on the time and technical
resources of the Staff -- certification review

So we are preparing for that. The next
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focus topic is distributed control systens and safety
critical software. The Staff raise a question in
their review on how the design conplies with NRC s
position on defense in depth.

Since it appears at the trips head points
for both the shut-down systens are the sane, the Staff
guesti on whet her shut-down system one and two are
devel oped to neet the same systens functional and
software requirenents.

AECL' s presentation the |last tinme we cane
to the ACRS in January of 2004, indicated that
reliability of safety critical software is
denonstr at ed t hr ough particul ar quantitative
reliability goals.

Thi s may rai se an i ssue, since current NRC
position does not provide the wuse of digital
reliability goals.

MEMBER KRESS: But, is it precludingthenf
I s the NRC position precluding the use of goal s?

M5. SOSA: 1'dlike to defer that question
to M ke Chranel, he can el aborate.

MR. CHRAMEL: [|'mnot sure. W say that
we don't allowquantitativereliability to be the only
means of verifying the quality of the reliability of

t he system
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It could be used as an added incentive.
But it should be both qualitative and quantitative.

MEMBER APOSTCLAKI S: Well, in order to do
a quantitative analysis, you have to do the
qualitative first. So, it shouldn't be that hard to
satisfy that requirenent.

| remenber there were sone funny words in
t he regul ati ons about thereliability goalsrelatedto
software. It didn't quite cone to the point where
they said don't use them

But, it clearly sent the nessage that you
guys were very cool toward the idea. Well, that was
a long tinme ago.

MR. ARNDT: That was seven years ago.

MEMBER APOSTOLAKI S: Seven years ago.
Steve, do you want to say sonething?

MR. ARNDT: Steve Arndt. The other issue,
of course, was the particul ar net hodol ogy they use is
not somet hing we' ve specifically | ooked at, although
we're in the process of |ooking at simlar things.

MEMBER SHACK: But, do the two systens
neet the diversity goal? Are they using the digital
reliability to substitute for diversity? |Is that --

MR. CHRAMEL: Yes, they are using two

different codes and different mechanical systens.
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But, the thing we are | ooking for is the requirenents
are the sane or not.

M5. SOSA: On power fuelingis focus topic
nunber eight. The Staff's approach was to conpare the
desi gn of the ACR-700 on power fueling systens to the
design related regulations in part 50 and part 52.

The Staff determned that existing
regul ations are adequate to support desi gn
certification on power fueling for the ACR-700. Now,
the on power fueling process could be a relatively
hi gh probability initiator for Iimted core damage
accidents. That's sonething that's --

MEMBER ROSEN:  Now, in reading the PSAR
what | |earned was that, for on power fueling, the
components that 10CFR would require in terns of
isolation were the -- not be avail able in the current
desi gn of the ACR-700.

Am | correct in that sonme additional
design work nay be necessary to bring it into full
conpliance, mainly inthe area of doubl e isol ati on and
t hose kinds of --

M5. SOSA: I'dliketorefer that question
to Steve Jones or John Fair as well.

MR. FAIR Hi, John Fair. W' ve reviewed

it, the pressure boundary in accordance wi th 50-55A
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designation in the regulations. And sone of the lines
t hat were com ng off of the refueling machine didn't
have doubl e isol ation val ves.

And | bel i eve AECL was consi deri ng whet her
t hey were going to change sone of those designations
to conformwith U S. regulations are not.

MEMBER ROSEN: Well, isn't it tineto stop
considering and kind of fix on a design weakened
revi ew?

MR FAIR I'll leave that to AECL.

IVS. DUC This is Laura Duo again.
Again, pre-application was |ooking at sone of the
| arger issues in having -- forward. Once we had the
design certification application, that's where we
start to get into those issues nore deeply.

But, wuntil we have that application
subm tted, we have to review what we have before us.

MEMBER ROSEN: Well, | think you can say
that isolationisn't inmportant. But, if it's clearly
not in conformance with sonme of the requirenents of
part 50, | mean, that's a show stopper, isn't it?

MR. ARCHI NOFF: Can | just interject for
second. It's @en Archinoff, AECL. As far as | know,
t hat one has been taken care. That change has been

made in the design, that particular one.
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MEMBER ROSEN: Wel |, there are fewot hers.

In reading -- | don't have a nmental picture of it
right now But, I'mreading -- when | read that |I was
concerned there were a nunber of things.

None of theml ooked like terrifically big
hitters. But, if they weren't fixed, they sinply
woul dn't conply. So, | think we'll have to focus on
that in the future.

MEMBER KRESS: Well, they' |l either have
to conply or get an exenpti on.

MEMBER ROSEN: Ri ght. They can al ways get
an exenption.

MEMBER KRESS: | know it's unheard of.

MEMBER ROSEN. Well, | mean, exenptions
have to have due cause and all that shown.

MEMBER S| EBER: On the last bullet you
have on this slide, what's the scenario of the core
damage actions to --

M5. SOSA: Ckay, 1'd like to defer to
Steve Jones for that one.

MR. JONES: Steve Jones, NRR  The -- both
oper at i onal experience and AECL's prelimnary
probabilistic safety anal ysis i ndicated a coupl e type
of events may result in failure of the end fitting,

either due to failure of the refueling nmachine to
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properly re-seal the fuel channel, or due to i npact of
the fueling machine with the end fitting.

I nthat case, events such as fuel ejection
fromthe fuel channel are possible.

MEMBER SI EBER.  Ckay.

M5. SOSA: Okay. Thank you. Confirmation
of negative void reactivity, focus topic nunber nine.
And, again, Don is here to provide you nore detail.

We heard you and got sone feedback | ast
time we were here in January, where you referred to
this i ssue as probably the nunber one i ssue to | ook at
during the pre-application review.

So, based on that feedback, we prepared a
nore detailed presentation for you. Now, the Staff
feels that, again, the design that they reviewed
during pre-application is a prelimnary design.

So that's inportant to recognize. |If the
AECL cones in with a design that's still -- has not
elimnated the potential for substantially positive
reactivity during theinitial checkabl e readi ng, they
feel that they would raise a simlar issue as that in
SECY- 92.

MEMBER KRESS: Coul d you el uci date us on
what checkabl e --

V5. SOSA: Yes, | think that Don has
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prepared a detail ed presentation onthat. So, | wll
defer him So, again, the challenge here will be what
| evel of <confidence are needed for establishing
conmpliance with GCD11

Here is focus topic nunber 11. The
i ssues, again, after review is the treatnent of
limted core damage accidents. And risk objectives
shoul d be expanded to address both the Iimted core
damage acci dents and t he severe core danage acci dents.

And the definition is there. Limted
core damage acci dents are accidents that invol ve just
a single channel, by design, do not propagate to the
entire core.

And, severe core damage i nvolvethe entire
core.

MEMBER S| EBER: \What ar e t he consequences,
however, of l|imted core damage accident? Is it
[imted to inside contai nnent and contam nation? O
is there a potential for external consequence?

MS. SOSA: That's a good question. I
think 1'"mgoing to defer to Marty Stusky. s he in
t he room

MR, STUSKY: This is Marty Stusky from
NRR. The Applicant stated that the consequences of

limted core damage acci dents are confined i nsi de 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

247

contai nnent building itself, which would be small
because it's only one 296'" of the core inventory or
so, single channel. It's sonething we'll |ook at.

MEMBER SI EBER:  Ckay. Thank you.

MEMBER POVERS: What are consequences
outside the containment then are all relative or
dependent on what the | eak rate fromthe contai nnment
woul d be.

MR STUSKY: That is correct.

M5. SOSA: Ckay. The last focus topicis
t he fuel design. The design certification process for
the ACR-700 fuel will deviate from past practices.

The reason is that AECL does not have a
ref erenced CNSC approved ACR- 700 fuel design or fuel
performance nethodol ogy. The fuel design criteria
devi ates from SRP 4. 2.

And the ACR-700 design and operating
conditions deviate fromoperational -- as well.

MEMBER POVNERS: That's the whole set of
t hi ngs, right?

M5. SOSA: Yes, it's very different.
Their fuel design is very different.

MEMBER KRESS: | understand the CANFLEX
shown has a nuch thinner clad around it.

M5. SOSA: 1'd like to defer the question

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

248
to Paul difford.

MEMBER KRESS: The question is what are
the inplications of that with respect to, say,
appendi x K type acceptance criteria.

MR. CLIFFORD: Yes, Paul difford, NRR
Yes, the cladding for the CANFLEX i s about 30 percent
t hi nner than typical LWR cladding. The cladding is
thinner, it is designed to collapse instantly during
initially due to systempressure right onto the fue
channel .

MEMBER KRESS: M nus the heat transfer?

MR. CLIFFORD: Correct. They have a very
hi gh heat rate. And that's required to transfer the
heat .

MEMBER KRESS: What are the inplications
of that with respect to the 17 percent cl ad oxi dati on
criteria?

MR CLIFFORD: The clad is our force, so
we're famliar with the behavior. As far as clad
rupture or burst during a LOCA, we don't expect it to
do any worse than what we've seen in a current white
wat er reactors.

We expect the 2,200 and the 17 percent to
be applicabl e.

MEMBER KRESS: Oh, that's ny question
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"1l have to think about that one.

M5. SOSA: Now, AECL's limting reactor
experience database for higher burnout slightly
enri ched urani umfuel bundl e designs may -- areliance
of ongoing irradiation progranms, which are not going
to be conpleted until 2009 tineframe.

MEMBER KRESS: You tal ked about higher
burn-up SEU fuel there. M inpression was that the
burnouts were on the order of 25 negawatt days per

ton. Now, | wouldn't call that high burnout.

MR CLIFFORD: Well, | think it referred
to higher -- the current --
MEMBER KRESS: Oh, higher than the

current.

MR. CLI FFORD: Ri ght, the current i s about
2, 000. And the AECL would be |ooking sonmewhere
bet ween 25 and 30, 000.

MEMBER KRESS: | see, much hi gher than the
current -- database on that fuel.

MR. CLI FFORD: Right, well wthin our
experience database for the reactors.

MEMBER KRESS: (kay, | understand that.

MEMBER S| EBER And that's due to the
slight enrichnent?

MS. SOSA: Yes.
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MR CLI FFORD: Right.

M5. SOSA: So, in conclusion, the Staff
has prepared carefully for reviewing the ACR-700
design certification application. Based on the
information provided by AECL during the pre-
application review, the Staff identified a nunber of
issues that will require nore detail for resolution.

But, we did not identify any issues that
woul d preclude certification of the ACR 700 design.

MEMBER APCSTOLAKI S: What are the top are
the top two i ssues, the nost inportant ones? You have
identified a nunber of issues.

M5. SOSA: | think what the presentation
has ki nd of touched on today is probably gives you a

good i dea of where we are.

MEMBER APOSTOLAKI S: But there are
sever al

MS. SOSA: [Is one issue.

MEMBER APOSTOLAKI S:  The what ?

M5. SOSA: The cool ant reactivity is one
issue that will have to receive a lot of attention

during the certification. Everything el se we have
di scussed today.
The fuel design is another significant

ar ea.
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VMEMBER PONERS: And she failed to menti on

t he nost i nportant one, whichis the agueous chem stry
of iodine in the contai nment buil ding.

M5. SOSA: |'msaving that one.

MEMBER POVERS: She has an entire
presentation on that one.

MEMBER KRESS: |If there's one thing the
Canadi ans know about it's that.

MEMBER POVERS: They probably got it
wong, sSo we need to review it carefully.

M5.  SOSA: The Staff 1is currently
preparing a SECY paper to i nformthe Commi ssi on on the
issues identifiedduringthe pre-applicationreviewin
preparation for design certification.

MEMBER KRESS: Thank you very nuch.

MEMBER POVERS: If | could, I'd like to
ask a question.

MEMBER KRESS: Yes, sir.

MEMBER PONERS: It's a question of you.

MEMBER KRESS: Onh, well in that case, no.

MEMBER PONERS: As you are acutely awar e,
| am agi ng, and so ny nenory suffers.

MEMBER KRESS: | hadn't noti ced.

VEMBER POVERS: Do we have within the

regul ati ons for advanced reactors considerations of
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issues of non-proliferation and other national
policies regarding nuclear material s?

MEMBER KRESS: | don't think so. | don't
think those are in the regulation. Now, sonebody may
correct nme.

MEMBER APOSTOLAKI S:  They are not.

MEMBER KRESS: | don't recall ever seeing
any questions about proliferationinthe regul ations.

MEMBER POAERS: Does the Conmittee have
obligations in regard to the issues of nuclear
materials for proliferation?

MEMBER KRESS: | woul d t hi nk our Comm ttee
ought to think about everything having to do with
i ssues of public health and safety.

MEMBER PONERS: That's a saf eguards i ssue.

MEMBER APOSTOLAKIS: | don't think so. |
think that's an issue of national policy.

MEMBER KRESS: That's a policy issue.

MEMBER APOSTOLAKIS: It's not us.

MEMBER KRESS: | don't think it's
something we have to -- if |I'm going to review
something like the CANDU, [|'d normally ask that
guestion in ternms of ny certification review.

We mi ght ask why not put t hemunder ground,

because they are |less susceptible to terrorist
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at t acks.

MEMBER APOSTOLAKI S: |s that stuff part of
10CFR?

MEMBER KRESS: No.

MEMBER APOSTOLAKI S: No, it's not. So
it's none of our business.

MEMBER KRESS: | think we stick to 10CFR.

MEMBER APOSTOLAKI S: And it's not the
Agency' s business either.

MEMBER KRESS: That's probably right.

MEMBER SI EBER: No, | think proliferation
is explicitly part of the Atom c Energy Act, Ceorge.
So, it very nmuch is part of our business.

MEMBER APOSTOLAKI S: It's Comm ssion, but
it's not --

MEMBER SI EBER | f you | ook | egislation,
you are definitely covered by the Atomi c Energy Act.

MEMBER PONERS: That's wherethelimts on
fuel enrichnment come from

MEMBER APOSTOLAKIS: | didn't hear that.

MEMBER PONERS: That's wherethelimts on
fuel enrichnment come from

CHAlI RPERSON GEOFFREY: Just a second. |
hate to break in, but we were supposed to gain back

half an hour. And, it took 45 m nutes to deliver a 20
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m nute presentation.

Now, there is going to be how many ot her
presentations.

MEMBER KRESS: W're going to hear from
t he Canadi ans.

CHAlI RPERSON GECFFREY: W have 30 mi nut es

left. 1'msorry. Sonmebody has to nmanage the tine.
And we'll certainly go over the hour at this point.
But, | need to watch the tine.

MEMBER KRESS: | think this is certainly

| egi ti mat e questi ons.

CHAlI RPERSON GEOFFREY: | understand. |'m
not arguing. |'monly saying that --

MEMBER KRESS: | think it m ght be better
to ask the Staff if they're going to consider those
things intheir certificationreview. And | think the
answers going to be, |eave those to the safeguards
peopl e.

CHAl RPERSON GEOFFREY:  Yes.

MEMBER KRESS: But, anyway, we'll give you
t he fl oor now

MR. CARLSON: |1'mDon Carlson. |I'minthe
O fice of Research. And I' mgoing to be tal ki ng about
pre-application focus topic nine, confirmtion of

negative void reactivity.
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That's chapter eight in the PASAR Ckay,

let's junp right into the highlights from ny pre-
application review. As you' ve heard before, we've
conducted PIRT processes for ACR-700.

There's actually three coordinated PIRT
sub- panel s, one on nucl ear analysis, which is what
"1l be tal king about. And we nentioned already
t hermal hydraulics in severe accidents.

A major insight that enmerged from the
nuclear analysis PIRT was the inportance of
checker board voi di ng of alternate channels in ACR-700
| ar ge LOCAS.

And so, there was al ready a questi on asked
about that. As you recall, the CANDU reactors and
ACR-700 in particular are horizontal pressure tube
reactors.

ACR has one inlet header at one end, and
anot her inlet header at the other end, and, |ikew se,
outl et headers. And so, the flow of cool ant and the
flow of fuel during on-line fueling is in opposite
directions in alternating channels.

When you have a large break LOCA, let's
say it's an inlet header, then the channels that are
connected to that inlet header, void very qui ckly, say

in a about a second, nore or |ess, depending on the
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size of the break.

And, that's every other channel in the
core. And the other channels remain cooled for
several seconds. The insight fromthe PIRT panel was
you go fromhalf voiding to full voiding.

But, what really counts in LOCA anal ysis
is the half voiding, because, by the tinme you get to
full core voiding, hopefully you will have -- the
reactor, after which tine of course inherent
reactivity effects like void reactivity are of no
consequence what soever.

So, as soon as we identified this, we
actually had a PIRT neeting right after the last tine
we briefed the Conmittee on ACR-700 in January, in
whi ch this canme up.

And, out of that neeting, we did a nunber
of cal cul ati ons of checkerboard voidreactivity. Now,
t he AECL desi gn anal ysis that was presented to us for
the pre-application reviewreported a full core void
reactivity, that is all the coolant in all of the
channel is voided, not checkerboard, of m nus seven
milli-K

And this is based, it seenms, on a
tradition in Canada of anal yzing traditional CANDUs

that way. And it's probably appropriate to do that.
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But, as I'lIl explain in a nmonent, the physics of
checkerboard reactivity substantially different in
t hi s design.

And, it turns out the checkerboard void
reactivity gives you positive effects. So, the
resul ts of our cal cul ati ons were reasonabl y consi st ent
with AECL's.

Anal yzing sim | ar cases, simlar nodel s of
full core reactivity, roughly in agreement with them
onthe slightly negative full corevoidreactivity, in
our calculations discovered that the checkerboard
reactivity was positive.

And we did these calculations doing
different nodels, different nethods, different
anal ysts, and got consistent results. So we're
confident that we're correct in this assessnment that
-- positive that thereis a positive checkerboard void
reactivity.

Now, | should interject toothat thereis
no such thing as pure checkerboard voiding. You get
void fractions of maybe 90, 95-99 percent in the
voi ded channel s.

And the cool channels wll have void
fractions of a few percent. But, again, the insight

fromthe Pl RT was, rat her than focus on full core void
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reactivity, let's find -- let's focus on another
figure of nerit that's relatively sinple to define in
cal cul ating. That's the checkerboard voidreactivity.

VI CE- CHAl RVAN WALLI S: What's the pattern
of this checkerboard? Is it just a like a
checker boar d?

MR,  CARLSON: It's exactly like a
checker boar d.

VI CE- CHAI RVAN WALLI S: Al ternate channel s
run across the whole matrix?

MR  CARLSON: The whole face of the
react or core you have alternate channel s wi th cool ant
comng at you and going back in the opposite
di rection.

VI CE- CHAl RVAN WALLI'S: It seens to ne t hat
can happen, there nust be a | ot of ot her nodes besi des
perfect checkerboard.

MR. CARLSON: Just about all -- it happens
over a |l arge range of | arge break sizes and | ocati ons.
The term checkerboard voiding is a reasonably good
description of those patterns.

CHAlI RPERSON GEOFFREY: The patterns cone
about because of the way the headers are set up?

MR, CARLSON:  Yes.

VEMBER KRESS: It's a little bit of

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

259

surprise to me that that gives you positive, whereas
t he whol e core gives -- voiding gives negative.

MR. CARLSON: Yes, it canme as a di scovery.
Nobody really foresaw this.

MEMBER KRESS: Do you want to expl ai n t hat
to us?

MR CARLSON: Yes.

MEMBER SHACK: Wiy wouldn't you be
concerned about that in a conventional CANDU? It's
got the sane thing, right?

MR,  CARLSON: Vell, | could let AECL
explain it. But | think it's fairly sinple. 1In a
conventional CANDU void reactivity effects are nore
i near.

So, if it issay 20 mlli-Kor 18 mlli-K
positive in a conventional for full core voiding than
half core voiding, regardless of whether it is
checkerboard or other pattern it's roughly half.

MEMBER KRESS: That's what | was going to
guess. But there are reasons why it's not in this
one.

MR, CARLSON: In this case it's not
i near.

MEMBER KRESS: (Oovi ously.

MR. CARLSON:. That was the mgj or insight.
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Before | trytoexplainalittle bit about the physics
and ot her technical insights, | want to make a few key
poi nt s.

First of all, as Bel kys nentioned, thisis
aprelimnary design. It evolved somewhat during the
pre-application reviewand may evol ve further. We'l|
see what AECL submits for design certification

Anot her point worth nentioning-- andthis
is one area that distinguishes ACR fromconventiona
CANDUs -- conventional CANDUs have a fuel tenperature
coefficient that is very small, essentially zero.

This design has a nore negative Doppl er
fuel tenperature coefficient. |It's maybe a half to
two thirds as strong as what we're used to i n PARs and
BWRs.

But it's clearly negative. And so, the
ef fects of fuel tenperature, fuel heat-up, may tend to
limt the power surge just by positive checkerboard
voi di ng.

MEMBER KRESS: And the material design
criteria, thisis 11, is it?

MR, CARLSON:  Yes.

MEMBER KRESS: It doesn't necessarily
preclude a positive void coefficient?

MR. CARLSON: No, it does not. | mean,
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cool ant density effects figure into the assessnment in
relation to GDC11. But, one could approve a design
wi th positive power coefficients based on GDC11 -- not
positive power coefficient, power void reactivity.

GDCinplies some power coefficient, andis
considered to be met in light water reactors with the
exi stence of negative Doppler and negative power
coefficient.

And you mi ght have that in a CANDU even
t hough there is positive void reactivity.

MEMBER SIEBER  On the other hand, the
Doppl er i s weaker than a standard | i ght wat er reactor.

MR CARLSON: Sonewhat weaker.

MEMBER S| EBER: And so, an accident
[imted by Doppler in standard |ight water reactor
Doppl er may go a fewm I |iseconds to a pul se power of
1, 000 percent.

Maybe you woul d get nore thanthat inthis
case.

MR. CARLSON: W are evolving acapability
to do the transient analysis. Everything that |I'm
goi ng to be presenting now, and everythi ng we've done
to date really is static calculations of Keffective
voi ded versus K effective cool ed.

PARTI Cl PANT: That's what | was going to
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ask you. This checkerboard -- you inpose a
checkerboard, and then you see what happens? O do
you let it evolve in a transient?

MR. CARLSON: So far the question confirm
negative void reactivity. That was the pre-
application --

PARTI Cl PANT: The next thing is, how does
this checkerboard evolve, what does it do? The
question is, howdoes it evol ve, and what does it do?

MR. CARLSON: The questionis, howdoes it
evol ve, and how does the overall transient play out
when you consider the effects of void reactivity and
Doppl er reactivity.

And so we' re evol ving the capability to do
that, sois AECL. | wouldn't describe ours or theirs
for what |1've sent to date as yet to the | evel of best
estimate.

PARTI CI PANT: Do you | et the checkerboard
evolve naturally as a sort of instability from a
steadi er situation, a nore uniformsituation? O do
you i nmpose a checkerboard on soneone?

MR. CARLSON: Well, it's -- the thermal
hydraul i ci sts hypothesize a break in size and
| ocation, and cal culate the break flows. And it's a

t hermal hydraulic cal cul ati on.
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PARTI Cl PANT: How does it checkerboard?

MR, CARLSON:. The header breaks.

PARTI Cl PANT: And then it nust be a
checkerboard, no matter what, because the way t he fl ow
has to go.

MR. CARLSON: O sonething above the
header .

MEMBER RANSON: |s the cool ant borated in
this reactor?

MR,  CARLSON: No, it is light water
coolant. If you like, | have sone back-up slides if
you want to spend a mnute revi ewi ng what this design
isinrelation to conventional CANDUS.

MEMBER KRESS: | think we're okay.

MEMBER RANSON: Is there boricacidinit?

MR CARLSON: Not in the cool ant under
some operating conditions they have very smal | anmounts
of boron or galliumin the noderator, not the cool ant.

MEMBER KRESS: Ckay, noving on.

MR. CARLSON: And that does have a
positive effect on void reactivity. So, sone of the
technical insights. First of all, I think | nmentioned
t his when we were tal king to you in January, the void
reactivity is a conbination of |arge positive and

| arge negative contri butors.
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MEMBER KRESS: Yes, when | see that it

al ways scares nme. Do you pl an on doi ng an appropriate
uncertainty anal ysis when you --

MR. CARLSON: Exactly.

MEMBER KRESS: Ckay.

MR. CARLSON: | can tal k about that as we
go on. It is, because of that actually, non-Ilinear
with partial voiding. It can be positive during
checkerboard voi di ng, even though it is negative for
full voiding.

And it is sensitive to void distribution
not only between channels, |ike checkerboard void
reactivity, but within channels. You get different
void reactivity, substantially different between
stratified versus uniformdensity reduction within a
channel .

And, again, it is sensitive to core
desi gn, operating paraneters. For exanple, whether
there is boron in the noderator. Burn-up effects, it
is sensitive to sone uncertainties, perhaps, in the
fuel burn-up isotopics.

So, anot her i nportant point to nake is the
confirmatory measurenents of cool ant void reactivity
have never been done in operati ng CANDUs because it's

i nherently difficult and nmay not be done for ACR- 700,
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al t hough we are considering novel ways of doing it,
say in an initial core.

But, AECL has not identified any plans to
neasure it in an ACR- 700 operating core.

MEMBER KRESS: But you will do sone
critical experinents?

MR. CARLSON: Well, hence the inportance
of code validation based on benchmarks against
critical experinments in zero power critical
facilities.

MEMBER KRESS: And you can rely on your
cal cul ati on tools.

MR. CARLSON: But those experinents have
to be representative. And there -- AECL has
identified sone existing data fromltaly, fromJapan,
fromthe UK

And they are in the mddle, or early
stages of a rather extensive programusing their ZED2
critical experiment facility at Chalk River,
specifically ainmed at validating void reactivity and
ot her effects for ACR-700.

MEMBER POVERS: When you say that the
nmeasuremnment is inherently difficult, are you inplying
that, if | did the test, | would get data that were

sufficiently scattered that I m ght not be able to use
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it for confirmation?

O are you sayi ng it's j ust
extraordinarily difficult to get --

MR. CARLSON: It's a feasibility issue.
Here we' re tal ki ng about voi di ng of an entire channel .
Actually, half the channel is in the court.

And there's a small nunber to neasure
there, right? The small void reactivity. Wel |
i magi ne voiding a channel -- voiding channels in
exi sting power reactors.

It has never been done. Now, we have
t hought s about how it could be done. But, you know
it's not cheap, it's not easy, and it's not --

MEMBER SIEBER It would be easier in a
CANDU than it would be in any other.

MEMBER POVNERS: | guess what |'m asking
is, suppose that | found a way to do it, would the
data be sufficiently precise that | could arrive at a
confirmati on of my nodel ?

O woul d they be sufficiently scattered or
replica tests that | mght come up with, well, maybe
it's okay?

MR, CARLSON: | think you're saying it's
hard to get a clean experinment. And | think that's a

valid observation. So, not have a cl ean experinent,
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you know, not havi ng a cl ean neasurenent, because not
an experinental facility, you could get scatter.

So, the bottomline is, we're | ooking at
relying on critical experinments in CIE to validate
this.

MEMBER POWERS: If it's just difficult,
then that's one thing. But, if it'sdifficult and ' m
not guaranteed to get my answer, then it's not worth
pur sui ng.

MR. CARLSON: We could discuss this at
| engt h.

MEMBER KRESS: |'m certainly | eaning
towards the end of that spectrumthat says you're not
going to get good data.

MR. CARLSON:. Yes, that's why -- a huge
heroic effort. You come back a little bit |ike you
ki ssed your sister, you know, it didn't | eave you with
a great deal of thrill.

MEMBER KRESS: | woul dn't know, |'ve never
tried that.

MEMBER PONERS: | woul dn't know, | don't
have a sister

VR. CARLSON: It's an inportant
observation. |It's a significant observation. It's

never been done for any operating CANDUto date. And
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t hey have reactivity issues in operating CANDUs.

It's positive -- strongly positive in
operati ng CANDUs. So, the checkerboard void anal ysi s
requires, inour case, some changes to our nethods and
nodel s.

And we're starting to inplenent those.
And specific testingis part of the ZED2 test program
The specific experinments have to be done to address
checkerboard void reactivity.

And the way they do validation
traditionally needs to be nodified because of the
checkerboard void reactivity issues.

MEMBER POVERS: Have you | ooked at the
consequences yet of the reactivity excursion during
your checker boar d?

VR, CARLSON: | nentioned earlier that
we're evolving a capability to do that based on parts
coupled with trace. W're getting there. And we
shoul d be -- have sonme good progress on that in the
next year or so.

MEMBER POVNERS: | nean, can one do just
i ke a back on the envel ope -- give nme sone feel for
-- like the amount of energy | put in?

MR,  CARLSON: W' ve seen prelimnary

cal cul ations fromAECL onthat. But | wouldn't regard
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themat a level that | would draw really good i nsi ght
fromthat.

So, we're evol ving so we have nodel s t hat
are of adequate quality that we can devel op real
i nsi ght.

MEMBER POVNERS: | nean, if | put in two
calories per gram |'mnot going to get too excited.
If I put in 200 calories per gramthen maybe ny pul se
rate -- it's alittle better than kissing your sister
in that case. That's a hot time in the old town
t oni ght .

MR. CARLSON: Well, the problemis it is
very sensitive to the magnitude of the cool ant void
reactivity.

MEMBER KRESS: But you coul d use that as
a paraneter. And | think you could handl e the Doppl er
coefficient at a relatively sinple way. You could
probably d your cal cul ati on.

MR. CARLSON: It's very hard to a priori
devel op a poi nt kinetics nodel that mean anyt hi ng. You
have to do a spatial kinetics.

MEMBER PONERS: |'mafraid it's |ike al
these things. | can get you a nunber, but it's the
tails of the distribution that count here. And they

go up to the point that sonething unkind happens.
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MEMBER KRESS: Right.

MR. CARLSON. They're very slim reads.
Okay, let's talk a little bit nore about physical
i npact - -

MEMBER KRESS: This is why you get the
checkerboard positive void coefficients?

MR. CARLSON: Not exactly. These are
cal cul ati ons done for full core void reactivity, very
sinmple ones. But we're trying to understand where
AECL, our CANDU are going, fromwhere they' ve been

And where they've been in conventional
natural uranium NU, natural uranium CANDUs to ACR-
700. And so we did sone sinple cal culations of the
neutron spectral shift that happens upon voiding the
cool ant, 100 percent, not checkerboard.

And, in a conventional CANDU, this
spectral shift fairly subtle. And | won't discuss it
at length, although it does meke for a interesting
di scussi on.

The mai n point hereis, for ACR 700, that
cool ant is very nmuch a noderator also. So voiding it
i ncr eases, really changes the spectrum very
dramatical ly, and you get a great i ncrease in the fast
end epi thermal region and a decrease in the thermal --

it's a slight softening.
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And that's hard to talk about. It's
easier to talk about if you do your cal cul ati ons and
then edit out what the four factor fornula spectral
contributors are to all this.

And we did it again for conventional CANDU
and for the reference pre-applicationdesign, actually
for a very sinple case of a lattice of fresh fuel

So this doesn't correspond exactly to
irradiated fuel. But thetrends, overall observations
are valid here. In aconventional CANDU -- you see in
the first two columms, we got sonething fromthe 1995
paper presented by Witlock & Conpany fromthe AECL
showi ng that -- what the spectrumconponents were of
void reactivity in a conventional CANDU

W did calculations with HELIOS 1.8 at
Purdue University and got very simlar results. The
observation is that the positive void reactivity ina
conventional CANDU is the summation of noderate
positive contributors, the | argest one being i ncrease
in residence escape probability wi th voiding.

Now, with ACR-700, for full voidi ng we see
inthe third colum there that -- of |arge positives
and |large negatives. And, interestingly, what was
formerly the strongest positive contributor in

conventional CANDUs is now the strongest negative
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contributor, 72.4 mlli-K negative.

Fast fission factors, high thermal
utilizationfactors, highreproductionfactors, small.
And it all adds up to give you afewmlli-Knegative.

We then anal yzed the case of 50 percent
uni form voi di ng. W just did uniform density
reduction in the cool ant channels. And you see that
the contributors are sonewhat Ilinear, but not
perfectly.

And so, they all go down by half or a

little nore. And it suns up to actually a void
reactivity that is nore negative than full core
voi di ng.

And then, for checkerboard voiding, the
mnor -- again, it deviates fromlinearity, but each
of the contributors, but in a different way. And now
it is positive, 3.5 plus.

And the biggest change has been in the
resi dence escape probability. There are si x poi nt one
mlli-Kright there, which counts for the difference
by itself.

But there are other factors that bal ance
it out . This has, of cour se, uncertainty
i nplications. Uncertainty and contributors add up to

big uncertainties in the small sum
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MEMBER KRESS: That's what worries you

about that sort thing.

MR. CARLSON: And it gives yousensitivity
-- just nowthat it's very sensitive -- to operating
conditions to voiding patterns, etcetera.

MEMBER KRESS: But this, evenif you do an
uncertainty analysis to ensure that the range of the
coefficient -- reactivity coefficient -- is not too
big, for exanple, but still submtted a positive on
one end, that doesn't preclude the acceptance of that,
does it?

MR. CARLSON: Yes, | nmean, we wi |l | anal yze
what it all neans.

MEMBER KRESS: | guess the question is,
how positive does it have to be before you really --
| guess it depends on the other power coefficients.

MR, CARLSON: Yes. | nmean, to put
whatever the source of the reactivity is in
perspective, whether it is voiding or Doppler, one
dollar, you know, the effective delayed neutron
fraction, is about five mlli-K in an equilibrium
core.

So, these nunbers arelargeinrelationto
a dollar. The reactor periodis a strong function of

how far over you are -- key effective -- in the pronpt
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neutron lifetime.

So, in this reactor, the pronpt neutron
l[ifetime is ten tines | onger than what we're used to
inconventional -- inlight water reactors. But it is
three times shorter than what you have i n conventi onal
CANDUS .

Again, you'd be able to balance it out
when you have the parts coupled with trace and do sone
paranetrics. So, that table was just for the
sinmplified case of alattice of fresh fuel bundles in
bot h cases.

Then we proceeded to do sone cal cul ati ons
t aki ng i nt o account burn-up for both uniformand m xed
burn-up lattices. Because you have refueling from
both ends, in the mddle of the core you will have
roughly simlar burn-ups in neighboring channels.

At either end youw || have very di fferent
burn-ups in neighboring channels. So we did cases
wi th kind of a m d-core burn-up of 12. 3 gi gawatts per
ton and then a checkerboard or a m xed burn-up of 1.6
and 24.4, which would be very nuch near the ends of
t he reactor.

These are sinple two di nensional infinite
array cases, but they provide good physical insight.

It carries over quite nicely into three dinmensions in

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

275

some cases.

So, for the uni formburn-up, we get -- it
doesn't -- we did the two voiding patterns,
checkerboard one voiding pattern is we voided the
i ghter shaded channel s.

And t he checkerboard two voi ding pattern
in the second colum there is where we voided the
dar ker shades ones. So, of course, it doesn't matter
in the case of uniform burn-up

lt'splus 4. 7mlli-Kfor uniformburn-up.
And full voiding is mnus 3.4. For mxed burn-up it
makes a great deal of difference whether you are at
one end of the reactor versus the other.

Where you're voiding the higher burned
fuel, then it is plus 65. mlli-K Wat this neans
then is, if you have positive void reactivity and a
LOCA, the power-surge that happens will also have a
significant axial tilt.

This 6.5 end of the reactor will be nore
reactive than the other. But the whole reactor
probably will go up and m ght tend to be turned abound
by Doppl er.

So, the mmin conclusions on this focus
topi c was that the revi ewed prelim nary nucl ear desi gn

of ACR- 700 does not have negative void reactivity in
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| ar ge LOCAS.

As we nenti oned, the design changes coul d
be nmade to reduce LOCA void reactivity. Those design
changes would involve increasing dysprosium and
enrichment in the fuel design.

MEMBER KRESS: Sone things that probably
don't want to do?

MR. CARLSON: Well, Alaska AECL. And,
agai n, very inportant, CDR bias and uncertainties are
potentially large inrelation to nom nal val ues. And,
AECL' s ongoi ng experi nental work, particularly at ZED
2, but also their fuel irradiations, and isotopic
assays that wll cone out that wll be inportant
benchmar ks for quantifying -- and uncertainty.

MEMBER ROSEN: What can you say about the
ef fect the |l arge LOCAS and negati ve void reactivity as
a function of power? In other words, conpare two
cases, a full power case and a zero power case.

MR.  CARLSON: Vell, are we talKking
strictly about voidreactivity? Voidreactivity seens
to be a fairly weak function of fuel tenperature.

And, |low power to a neutronics person
nmeans | ower fuel tenperature.

MEMBER DENNI NG  But, in -- the tangent

makes a | ot of difference where the power |evy --
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MR. CARLSON: Oh, | see what you're

saying, yes. And, yes, that's one of those things
we'll have to analyze with a transient analysis
capability, like we're developing with Park's.

You can't really do it wth static
cal cul ati ons and draw mneani ngful concl usions.

MEMBER ROSEN:. Well, ny experience with
positive coefficients, inthe case |l knowof, noderate
tenmperature coefficients, reactors -- PWRs t hese days
are of ten desi gned wi t h positive noderator tenperature
coefficients.

But they only are so for part of the
cycle, usually up to md-cycle, and usually only at
very |low power. So, | was wondering if there's any
sensitivity like that here, certainly not -- there's
no boron in these reactors, so it's not the sane.

MR, CARLSON: Well, only the noderator
under sone conditions.

MEMBER ROSEN:  Yes, under sone condi ti ons.
But there's no sensitivity in power --

VR. CARL SON: el |, it's not no
sensitivity, but it's not a strong sensitivity.

MEMBER ROSEN: (kay.

MEMBER DENNI NG A comrent on the

uncertainties, and that is that, you know, | think
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even today you could have done a fairly sinplistic
uncertainty anal ysis.

Qoviously it depends upon state of
know edge to what you do. And | think it would be
interesting to see that. And, obviously, as tine goes
on people would be able to do that better.

But | think, as good practice, we ought to
really try to look at the uncertainties on these
nunbers, because we could be -- | nmean, all of those
cases mght be positive.

O all of those cases may be negative, as
my guess based upon the realistic assessnent of
uncertainties.

MR. CARLSON: | think you're leading into
my next slide. W actually do have -- the path
forward is we're going to continue trying to devel op
our analysis capability and, of course, in parallel
revi ew anal yses of these transients by AECL.

But, our capability invol ves nodifyingthe
Park's code and coupling it with a suitable trace
nodel of ACR-700 and MELCOR where needed for
simul ating operations and accidents, including the
conbi ned effects of void and Doppler reactivity, and
i ncl udi ng paranetric sensitivities onuncertainties or

biases in void reactivity and other effects.
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But t he second bul |l et hereis interactions
with AECL to assess the applicability and adequacy of
the existing and planned sets of experinents for
val idating code predictions of void reactivity and
ot her effects, andto providetinelyidentificationin
gaps in what they're trying to do with those two
experinments in their fuel irradiations.

And we'll be doing that using state-of-
the-art nethods that the research has devel oped over
t he past ei ght years or so in the code nodul es call ed
Scal e Tsunami .

They are sensitivity uncertainty anal ysi s
net hods based on generalized perturbation theory to
join solutions to the transport equation. And that
t ype of approach, | think, is a sophisticated and very
useful way of doing what you're tal king about.

MEMBER KRESS: | think we need to nove on.
Thank you very nmuch. Now | think we're going to hear
fromthe AECL.

MR. ARCHI NOFF: Good afternoon. M nane
is d@enn Archinoff. I'"'m the ACR Licensing Manager
with AECL Technol ogi es. I'"d like to thank the
Conmittee for giving us the opportunity to say a few
wor ds here today.

Before | begin, just let nme introduce the
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other folks that are here as well. John Paulson is
the President of AECL Technologies right there.
Victor Snell is the Director of Safety and Li censi ng.

Peter Boczar is the Director of Reactor
Core Technol ogy. And Ben Rouben is the ACR Physics
Manager. Robert Yan, ACR Licensing, and Kyle Reed
from Bechtel is here with us as well.

I'm going to start with a very brief
presentation discussing the pre-application phase,
just a very brief overview Belkys has pretty nuch
covered what | was going to say.

So I'mgoing to be very brief. And then
we'll get to Peter, who's goingto tal k about the work
that we're doing to inprove our reactor physics
met hods.

And then we' || continue the di scussi on on
cool ant void reactivity. The objective that AECL
Technol ogies had for the pre-application phase was
essentially to determine if the design of the ACR- 700
could be certified within the US. Regulatory
framework in a reasonably tinmely manner.

There were two particular areas of
enphasis. W know t hat sone parts of the regul atory
framework aren't really a good fit with the underlying

CANDU desi gn.
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So we need to see how that was going to
wor k out. Anot her aspect was that NRC Staff -- or not
all NRC Staff are famliar with the wunderlying
t echnol ogy.

And we knew it was going to take tine for
Staff to come up to speed. And Bel kys covered the
activities in the two phases of the pre-application
phase.

She nentioned the focus topics. So |
won't go over those. But, just to get to where we are
now, as we cone to the end of phase two of the pre-
appl i cati on.

We bel i eve that t he mai n obj ective of pre-
application, in fact, has been net. Qur viewis that
the certification of the ACR 700 design within the
regul atory franmework is feasible.

Bel kys t al ked al ready about CANDU specific
aspects, where the regulations just don't fit or don't
exist. And we woul d apply Canadi an requirenents.

And we believe we will be able to show
that they nmeet the intent of U.S. regulations. There
was a trenmendous anount of interaction with NRC St af f
during pre-application phase.

Sonething | i ke 34 formal deliverabl es over

300 addi ti onal docunents were submitted. 23 in-depth
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technical nmeetings were held, a lot of interaction.

And we believe Staff are now quite
famliar with the technol ogy. And so, that would
facilitate a timely design certification process.
Now, of course, there are still issues to address.

And Bel kys has di scussed sone, and Don
di scussed sone as well. And so, that will be the
focus of our next phase, which we call the transition
phase, which will be from now until the time we
actually submt the application.

Qur objective for that phase is to make
sure that we have high confidence that the
certificationapplicationwe submit will be acceptable
to NRC

And, for this phase, we've identified a
smal | er set of focus topics. Right at the top of the
list there, reactor physics codes and cool ant void
reactivity, but a nunmber of other ones as well.

And, once we have received the pre-
application safety assessnent report, there may be
ot her focus topics, depending on what's in it, and
dependi ng on our further discussions with NRC Staff.

So, that's areally quick summary of what
we feel was achieved in the pre-application phase to

date, and where we intend to go fromhere. |If there
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are any questions on that, I'd be happy to take them

But, otherwi se, we could nove on to the
ot her presentations.

MEMBER RANSOM  What is the status of the
certification in Canada?

MR. ARCHI NOFF: There isn't an anal ogous
formal certification process in Canada. What ' s
happening in Canada i s what we call alicense ability
review, where the CNSC is review ng pretty nuch the
same material that we've given to NRC for the purpose
of maki ng the determ nati on of whet her they think the
design will be licensable.

That will culmnate essentially in a
letter, identifyingif there are any nmaj or concerns or
i npediments to licensing. So, it's anal ogous to pre-
application, but it's not as fornal.

VEMBER RANSOM What do you nean by
i censabl e? Licensable in Canada?

MR. ARCHI NOFF: Canada, yes.

MEMBER KRESS: Thi s questi on may be out of
line, but do you intend to build one of these in the
US at a US site? O are there other reasons for
-- there are other reasons for certification | know

MR. ARCHI NOFF: Yes, our hope is that one

of these will be built -- nmaybe nore than one, naybe
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a whol e bunch will be built in the U S

MEMBER PONERS: |'mpretty sure they're
counting on 25 in Tennessee.

MEMBER KRESS: UVA wi |l buy anyt hi ng.

MR. ARCHI NOFF: |'mgoing to turnit over
to Peter Boczar now.

MR. BOCZAR  Thank you. Good afternoon
| adi es and gentlenmen. It's a pleasure to be here. |
have responsibility for physics and fuel in AECL.
G ven that these are two of the focus topics, | have
an interesting life.

|'m going to tal k about physics in this
one. Just a very, very short overviewpresentationto
give you an idea of where we are and where we are
going with respect to the physics tools that we're
usi ng.

After ne, Ben Rouben will describe sone
details of the actual LOCA analysis in response to
some of the earlier questions that you had. In terns
of our current tool set, it's based onthree stages to
the calculation, a lattice calculation using WM 2D
transfer code, a multi-group transport cal cul ation,
condense t he two ener gy groups averaged over the cell.

There are sone devices in the core that

are vertical inthereactor, they are perpendicular to
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t he fuel channel, so they're not normally represented
in the lattice calculation, in the 2D cal cul ati on

So we use a 3D transport calculation to
represent those effects. And then those shell average
cross sections are used in the reactor calcul ations
RFSP two group diffusion theory.

Thi s code does a nunber of di fferent kinds
of cal cul ations, tine average cal cul ation, refueling
si mul ati ons, t he day-t o- day f uel managenent
cal cul ati ons, xenon transients, kinetics cal cul ati ons.

And our kinetics calculations include
t hermal hydraulic feedback in accident anal ysis such
as LOCA. An inportant part of the tool set is MCNP.
There are obvious limtations to the reference tool
set .

W wll use MNP to benchmark the
reference cal cul ati ons, determ ne the uncertainties,
the applicability of the analysis approach.

MEMBER KRESS: Wbul d t hat be equi val ent to
t he park's code?

MR. BOCZAR: No, MCNP is a -- sorry, MCNP
is afundanental, theoretically rigorous code. There
are no approximations in MCNP. It's a Mnte Carlo
si mul ati on.

Soit'sonlylimtedbythe detail in your
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nodel i ng and the nucl ear data. So it's used as a
nuneri c benchmark.

VI CE- CHAI RVAN WALLI'S:  Well, there's an
approximation in treating nuclearized -- of their
spheres or sonmething. | nean, at some |evel there's
appr oxi mati on.

It's not exact nodel of anything. The
| evel of approximation is normally acceptable.

MR. BOCZAR: Yes. It is as accurate a
cal cul ati on as one can achi eve.

MEMBER DENNI NG But, of course, there's
this statistical uncertainty associatedw ththe Monte
Carlo element of it.

MR. BOCZAR: Yes, of course, there's a
statistical uncertainty which one can address by --

MEMBER DENNI NG If you wanted to know.

MR. BOCZAR: It's used by Los Al anos for
the things they do there.

VMEMBER RANSOM Has there been any
compari son between |i ke RFSP and t he Park's code t hat
you' ve heard about ?

MR. BOCZAR: TOdate we haven't undertaken
conmpari sons of our toolset with Park's. W' ve done
conmparisons with -- nanely with MCNP, because any

ot her codes that has approxi mati ons conpared t o MCNP.
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Now, as we go forward, as you'll see, we
will be engaging independent assessnents of the
adequacy of the analysis. So, of course, we're keenly
interested in the accuracy of +the code, the
suitability of our nodeling.

And assessment of the tools has been an
i mportant part right from the onset. The key ACR
physi cs phenonena that we have here conpared to the
current CANDU, there's a tighter neutronic coupling
bet ween adj acent lattice cells, because the lattice
pitch or the separation between adj acent channel s has
been reduced from 28 centineters to 21 centineters.

Ther e can be greater heterogeneity between
adj acent cells. And that's not necessarily the case
for normal operating conditions. But there are
scenari os such as checkerboard voi di ng where there is
greater heterogeneity between adjacent channels.

And that has to be accounted for. Leakage
tends to be greater as well. Qur assessnent to date
isthat the tool set i s adequate for nost applications.

So, for normal refueling, for the norma
desi gn cal cul ati ons, the tool set is adequate. There
are enhancenents that are desired for certain
het er ogeneous confi gurati ons.

And this is alluded to in Don's
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presentation as well. So, speaking to those
enhancenents then, | nentioned the three parts of the
cal cul ati on.

The first part, the fundamental part, is
the lattice calculation. Normally we nodel a single
lattice cell inisolation. So, this m ght be what one
normal Iy nmodels in isolation of -- the assunption is
an infinite lattice of that cell and the effects of
t he adjacent cells is normally accounted for by sone
sort of |eakage correction.

MEMBER PONERS: Just use a nere boundary
condition or sonething like that?

MR. BOCZAR: Sonething |like that, yes. So
we' ve just rel eased a beta version of WM, which has
consi derabl e enhancenents, considerable theoretical
i nprovenents over the version of the code that we' ve
been using till now.

It has an i nproved resi dence treatnment, a
nore detailed geonetrical representation. So, for
exanpl e, we can represent explicitly a bundle that,
for sone obscure reason, sits at the bottom of the
fuel channel, rather than concentrically suspended in
the m ddl e of the fuel channel

We are putting in place what we call this

mul ti-cell capability where, instead of just nodeling
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one cell in isolation, we can nodel -- in this case |
have shown a two-by-two checkerboard where the
properties of one cell mght be different fromthe
ot hers.

So, this cell is cooled, for exanple, and
t he adj acent neighboring cells, if we reflect this,
are voided. So, in doing this, one can explicitly
nodel the effect of the environnent on the properties
of the cell of interest.

VI CE- CHAl RVAN WALLI S: That' s easi er than
t he problemwhere it's partially voided and you don't
know where the water is.

MR. BOCZAR: We can also nodel -- the
assunption here is that we do knowwhere the water is.
So, when we do a couple RFSP ATHENA transient
cal cul ation, we get feedback from ATHENA as to the
voi di ng.

VI CE- CHAl RVAN WALLIS: And nostly a sort
of annular flow where liquid filns on the walls. |Is
t hat what you have nost of the tinme?

MR. BOCZAR: It's -- the bl owdown happens
very quickly, within about a second for the voi ded
channel. And the void distribution, we believe, is
fairly uniform because of the high turbul ence.

kay, so we believe this capability by
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itself will be sufficient to address nobst of the
i ssues that we have encountered. In terms of the
whol e reactor code, the RFSP calculation, we've
devel oped an i nproved treatnment of burn-up, which we
call mcro-depletion

So this nodeling takes into account the
| ocal history of the fuel at that point intinme. And,
the |l ocal conditions on the history, so the cool ant
density, the fuel tenperature.

And we're al so addi ng specific
enhancenent s t o addr ess het er ogenei ty bet ween adj acent
cells, so, to be abletousethis information fromthe
| ast cal culation and the full core cal cul ation

And it's this enhanced tool set that wll
be used for the DCD, for the analysis that supports
the DCD. And we'll be validating this tool set, of
cour se.

MEMBER ROSEN. Hold on for a minute. It
occurs to nme that, if you' re thinking about fuel
depl etion and using the exact state of a CANFLEX
nodule in a calculation, this is different than a
light water reactor in this country because these
CANFLEX nodul es nove along the channel during the
course of their --

MR. BOCZAR: Yes.
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MEMBER ROSEN: -- in reactor tines. So,

it's not like a fuel assenbly in a PAR for exanple,
where you put it and it stays put.

MR, BOCZAR:  Yes.

MEMBER ROSEN:  Thi s one changes not only
because of the burn-up and fl ow changes, perhaps --

MR, BOCZAR:  Yes.

MEMBER ROSEN:  -- but because it noves.

MR BOCZAR  Right.

MEMBER ROSEN: And so, you have to keep
track of all of that.

MR. BOCZAR: Exactly. So that's what RFSP

does.

MEMBER ROSEN: | see.

MR. BOCZAR: It sinulates the actual
novenent of fuel in the channel as a result of -- the

main thing is refueling. And, of course, it nodels
the effect of depletion and isotopic changes.

And it reflects the actual | ocal
envi ronnent and the history.

MEMBER ROSEN: So, when you start a
transient inagiveninstant, where all these channel s
-- what was it, a dozen assenblies per channel ?

MR. BOCZAR: Yes. There are twelve

bundl es per channel.
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MEMBER ROSEN: Wi ch all have noved and,

you know, so you've got this huge array of 156
channel s, or whatever it is, with 12 assenblies per
channel, all of which have noved and have a history.

MR. BOCZAR: Yes. And, typically, if you
| ook at ei ght channel s, suppose this is a channel and
you start refueling at this end, and the ACR- 700 is a
two bundle shift.

So you add two bundles at one of the
channel. So, at one end of the channel the fuel |
relatively fresh, it's relatively new. And, as that
fuel gets noved down the channel with a result of
subsequent refueling, you know, it burns up.

So, the fuel at the other end of the
channel is depleted. So, the fuel managenent
simul ati on, RFSP, accounts for that. So, our anal ysis
approach, we use WM 3.0.

We' Il be incorporating enhancements to
RFSP to refl ect the environment. W'l suppl ementing
that specific analysis with MCNP analysis to get a
better handle of the cal cul ati on uncertainties.

And, of course, | nean, you can | ook at
t he cal cul ati onal uncertainties. But there's only one
way to find out what reality is. And that's to

measure it.
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So, the foundati on of our qualificationis
based on neasurenents, experinments, cold, clean,
critical experinments as Don nentioned in his ZED 2
facility at Chal k R ver

And this is a very, very flexible

facility. We' |l be nmeasuring everything that noves.
So we'll be measuring the effects of checkerboard
voi di ng.

W' || be neasuring the effects of parti al
voiding. We'll be neasuring the effects of different

burn-up distributions, using fuel and usi ng si mul at ed
bur ned-up fuel .

we' | | be measuri ng t enperat ure
coefficients, all the reactivity coefficients. And
with that, the whole intent thereis that, for each of
the -- parameters, we'll establish a bias and an
uncertainty.

Then that bias and uncertainty wll be
reflected in the safety an |icensing analysis. Don
nmenti oned other critical facilities. W'Ill be getting
some information from NRU irradiations.

So, for exanple, informati on on depl etion
of the fuel. We have dysprosium as a neutron
absorber, which is unique, in our reactor. W'IlIl be

getting validation data for that depletion from NRU
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i rradiations.

MCNP for fillinginthe gaps, for scaling,
for extrapolation, fromZED 2 conditions to reactor
power conditions. And | nentioned previously that we
wi || be engagi ng i ndependent assessnents to confirm
t he adequacy of both the nodeling and t he adequacy of
our qualification.

We believe that the series of experinments
we have planned at ZED-2 are fully adequate and
sufficient to validate the toolset. But we'll get
i ndependent confirmation of that. And these are the
concl usi ons.

VI CE- CHAIl RVAN WALLI S:  When you say it's
not adequate, do you have sone criteria about how
accurate it needs to be?

MEMBER APOSTOLAKI S: Cone on.

MR. BOCZAR: That's really, in nmy viewan
iteration --

MEMBER APOSTOLAKI S:  This is the physics.
It's not thermal hydraulics. This is science.

VI CE- CHAIl RVAN WALLI S: | don't care if
it's the size of fork for lifting manure, it's still
got to be adequate on sone basis.

MR. BOCZAR: The final basis is the safety

anal ysi s. W have to show that, wth the
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uncertainties and the bi ases that we have t he margins
t hat we believe we have.

So, it's hard to establish what the
acceptance criteria is a priori and in isolation of
t he subsequent use of that information in a safety
anal ysi s.

MEMBER  DENNI NG lsn't reactivity
coefficients your ability to predict reactivity
coefficients that's critical to us from a safety
vi ewpoi nt, as opposed to fuel depletionor thingslike
that, which we don't care about?

MEMBER APCSTOLAKI S: Then we' Il use nul ti -
group theory.

MR, BOCZAR: W use --

MEMBER DENNI NG No, but isn't that the
criteria? Your ability to accurately give us
credibility in the reactivity coefficients that you
cal cul ate theoretically.

MR. BOCZAR: The reactivity coefficients
are certainly inmportant. But, the process we follow
| think is very simlar to the U S., where, for each
of the inportant accidents, we define the phenonena.

And, for each of those phenonena, the
i mportant contributors tothose phenonena fromeach of

t he disciplines. So, in physics, the reactivity
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coefficients are obviously a very i nportant paraneter.
But, the ability to measure power is
anot her inportant paraneter, so that you control the
compl i ance wi t h bundl e power and channel power limts.
So, reactivity coefficient areinportant,
but there are other things too. Your ability to
cal cul ate the depl etion of dysprosiumw || inpact on
t he accuracy of your void reactivity cal cul ati ons.
MEMBER APCSTOLAKI'S:  No, but | think the
poi nt of the coment was that we are revi ewi ng safety
here. So, the purpose of your presentation, as far as
we are concerned, is the reactivity coefficients.
MR. BOCZAR \Well, those paraneters that
i npact safety --
MEMBER APCSTOLAKI S: | nean ot her things
are for different things.

VI CE- CHAI RVAN WALLI'S:  And the question

that would be -- what's the risk of being wong in
t hose coefficients? | nean, what's the uncertainty?
Is it a very low probability that you'll exceed sone

criteria and, whatever?

MEMBER APOSTOLAKIS: | think so. That's
when the paraneters conme into the picture, so nuch
nore uncertain.

MR. BOCZAR: W establish the --
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MEMBER APOSTOLAKI S: The | east of your

worries should be the calculation of the reactivity
coefficient.

VI CE- CHAl RVAN WALLI' S: Wl |, probably this
is a nmuch nore certain area than nmany ot her areas we
get into.

MEMBER KRESS: When it cones toreactivity
insertion accidents, can they revert back to the old
criteria or acceptability, because this is al npst
fresh fuel and it has 25K burn-up, nostly.

MEMBER POVERS: In the end, the old
criteria really is a pellet clad interaction
criterion. And their clad collapses down --

MEMBER KRESS: It's already coll apsed on
to the --

MEMBER POVERS: -- onto the fuel. So |
can't imagi ne the nechani cs are anywhere near alike.

MEMBER KRESS: Do we need to do reactivity
insertion tests for this kind of fuel?

MEMBER PONERS: Wl | that's -- | nean, the
i ssue i s one of magnitude here. And, before | started
asserting a need to | ook at pellet clad interactions
in this configuration -- and it is a little softer
fuel on top of that.

You need to get this magni tude i ssue down.
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It's | ess bot hersone here because you' re tal ki ng about
a voi ded channel . And so, what are you going to
di sperse your fuel onto, a cooled zirconiumclad? |
nmean, it's not quite the same issue.

MEMBER KRESS: It's not the same issue.

MEMBER PONERS: It's a different issue
here. So, | think you really -- that is why | was
anxi ous to know whether we are working with a two
cal orie problemor a 200 cal orie problem because ny
reaction to themare conpletely different.

We di d | ook at source termconsequences of
having a reactivity insertion felt like you' re just
not in the sane league with a little diffusion
rel ease.

MR. BOCZAR: | think that's a perfect
segway into the next presentation. Ben Rouben is the
manager of the -- one of the two physics branches at
AECL.

| s the nmanager of the Physics branch at
Sheri dan Park, and he's al so t he ACR Physi cs Manager.

MR. ROUBEN:. CGood afternoon. | have a
short presentation to pursue the question of void
reactivity. Now, for the ACR- 700, the choice of the
void reactivity was made to provi de a good bal ance of

nucl ear safety or nucl ear protection between one ki nd
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of accident, the LOCAS, and another category of
accidents, the fast cool down accidents.

And so, one requirenment which stands from
t hat obj ective of bal ance was to ensure t hat the power
transient in any design basis accident would be mld
before the tripping of the reactor, before al
acci dents.

Just to repeat what was said before, in
the ACR-700 the design of the coolant systemis two
passes in a figure of eight so that, in adjacent
channels, the coolant is flowing in opposite
di rections.

And, if we have large |oss of cool ant,
whi ch woul d void a | ot of channels, nonethel ess, one
pass will generally void faster than the other. And
that is what is called checkerboard void reactivity,
because the density in all the channels going in one
Director is different fromthe density of the cool ant
in the other channels.

This checkerboard void reactivity gives
riseto non-linear effects, as Don Carl son nmenti oned.
And so, the reactivity that you would get from 50
percent voi di ng by voi ding one pass is certainly not
t he sane as you woul d get by voi di ng 50 percent of al

channel s.

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

300

And Don denonstrated that. The point that
| would |like to nake, though, is the extrene case when
one t al ks about checkerboard voi di ng, one often t hi nks
of conplete voiding in one pass and conplete ful
cool ant density in the other.

That's not really a physical occurrence,
because you cannot | ose all the coolant in one pass
i nstant aneously. Now, our LOCA analysis is done by
calculating coolant densities wth a thernal
hydraul i cs code.

And we do that with ATHENA. And then we
i nput those cool ant densities into a kinetics code.
The kinetics code is RFSB | SD, as Peter nentioned. |t
has a kinetics capability.

And, generally speaking, the coolant
densities -- the coolant density transients are a
function of the pass, of the channel, and even
actually within the channel.

Al'l that information is passed on from
ATHENA to RFSB. |'mshowing in the next two slides a
particular case. |'mshowing the systemreactivity
and the resulting core power transient froma |arge
break, a reactor outlet header break, a 100 percent
break, which should give a large value of void

reactivity because the cool ant i s |lost very quicklyin

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

301

t he 100 percent break.

So, in the next slides, -- what happened?
There should be -- there they are. This slide shows
the reactivity as a function of time for the first
three seconds for this 100 percent outlet header
br eak.

The reactivities here were not cal cul at ed
with RFSB. But they were cal culated with MCNP using
a full court nodel of the reactor and using the
densities as provided by ATHENA to this full core
nodel .

Ckay, so this is the best cal cul ati on of
the reactivity versus time using the actual densities
from ATHENA.

MEMBER KRESS: Those | ook |ike the hei ght
that | used.

MR. ROUBEN. Oh yes.

MEMBER KRESS: Are they cal cul ated here?

MR ROUBEN: Well, the difference is --

MEMBER KRESS: Oh, this is the whole
reactivity. | see.

MR- ROUBEN: This is the entire area.

MEMBER KRESS: |'msorry. It's not just
the void, it's the whole reactivity.

MR. ROUBEN: No. And it starts out
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negati ve because the first phenonenon i s voidi ng and
al so | eakage of neutrons. And that starts out with a
negative reactivity for a few tenths of a second.

Then t he checkerboard voi di ng phenonenon
cones in as the difference in density between the
passes takes over. And so, the reactivity does go
positive around one second and reaches about 1.4
milli-K

Now, this whole calculation was done
wi t hout t he shut-down systemaction. So, there was an
assunption in the calculation that the shut-down
systemdidn't act.

In actuality, the shut-down systemwoul d
be tripped around .7 seconds. The trip tinme would be
about .4 seconds or so. And so, just the delays in
the circuits, in the electronics, would actuate the
shut - down systemat .7 seconds, and the shut-off rods
woul d enter the core around one and a half seconds.

But, again, this whol e cal culationisjust
for the assunption of the voiding wthout shut-down
syst ens.

MEMBER POVERS: Just to nake sure | know
what |'m| ooking at here, the blue squares represent
some average over tinme of the voiding that's predicted

by ATHENA?
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MR. ROUBEN: No, it's not average, it's
i nst ant aneous val ues.

MEMBER POWNERS: Ckay. So, but | guess
what bothers neis, if they are i nstantaneous val ues,
| would have assuned that | would have seen |arge
fluctuations in the curve, rather than a very snooth
curve. Am| just |ooking at connected points?

MR. ROUBEN: These are just connected
poi nts, yes.

MEMBER POVNERS: So, in between the dots

t here were no cal cul ati ons done. That's just a curve

for the eye there. |s that correct?.

MR ROUBEN: Yes. ATHENA does the
calculation for the entire tine. But we picked
certain --

MEMBER POVERS: Points and then you did
your MCNP cal cul ations for --

MR ROUBEN: That is correct.

MEMBER PONERS: If we -- if you had done
t hings nore densely, would we have seen a |ot of
variation between the points, or is it relatively
smooth in there?

MR, ROUBEN. | wouldthinkit'srelatively
snoot h.

MEMBER DENNI NG I's the hei ght of the box
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one sigma? It |ooks |like the height of the boxes are
different. |Is that one sigma in the MCNP?

MR. ROUBEN: No, this is just the --

MEMBER DENNI NG That's just the box. You
don't have the -- how big is the MCNP

MR, ROUBEN: It would be about .2, .3
mlli-K or so. So, not far from the height of the
box, but | would say it's about .2 or .3. You can
reduce that, of course, by increasing the nunmber of
hi stori es.

These histories were done with about 30
mllion histories in these calculations. These
results are prelimnary in the sense that the ATHENA
transi ent here was cal cul at ed assum ng const ant power .

Now, we took this reactivity curve and we
put it into a point kinetics calculation. So, the
power decreases for the better part of a second. And
then it does go above one as the checkerboard voi di ng
reactivity becones positive.

But, thetransient isself-limting. And,
after a few seconds, will cone down.

VI CE- CHAIl RVAN WALLI S:  One woul d be very
careful about this plot because a novice exam ner
m ght get the inpression that the shut-down system

caused the transient.
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MR. ROUBEN: The cal cul ati on was done

wi t hout shut -down system So, the power transient was
self-limting. And, again, if the shut-off valves
wer e actuated at .7, they woul d cone i n around here at
1.5 seconds.

And they would cut off this peak even

VI CE- CHAl RVAN WALLIS: Well, | thinkitis
probably true. But it would be nice if you could see
it going on for a bit longer so we know it doesn't
cone up again.

MR. ROUBEN: Definitely -- | don't have
t hese nunbers here, but when we do the full analysis,
we go beyond three seconds.

VI CE- CHAl RVAN WALLI'S:  You'll go beyond
t hree seconds, a bit nore beyond t he peak t o nake sure
it's not com ng up again.

MR. ROUBEN: The thermal hydraulics
cal culation goes a long way. The physics LOCA
cal cul ation goes to a few seconds.

VI CE- CHAI RMAN WALLI S: And then you're
happy?

MR, ROUBEN: Yes.

MEMBER DENNI NG But there are a coupl e of

full power seconds potentially in there. Wat's 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

306

ent hal py of the fuel? Did you | ook and see what the
enthalpy is in the fuel at this point?

MR. ROUBEN:. | don't have the nunbers with
me. This would, of course, be reduced a ot with the
shut -down system So, it would be even less than a
couple of full power --

MEMBER KRESS: The core is still voiding
there? | mean, thereis significant flowin the core
to cool -- to take heat out of the bins in that
peri od?

VWhat is the thernmal power? 1Is it about
three tinmes the 7007

MR ROUBEN. O the ACR?

MEMBER KRESS: Yes.

MR.  ROUBEN: It's around 1,950 or
somet hi ng

MEMBER KRESS: So nultiply that by two
seconds and -- | don't know what the MCNP i s, but you

can get sone idea.

VI CE- CHAI RVAN WALLI S:  But we don't know
when it comes down. It' still upat 1.2. At the end
of the graph it may go on for ten seconds. W don't
know the integral on that.

MEMBER KRESS: Right, | think if you

continued that it would repeat itself, if you
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continue, wouldn't it?

MR. ROUBEN: Well, it would certainly be
arrested very quickly --

MEMBER KRESS: Yes, if you put the rod.
That's what | was counting on, the rods going in.

MEMBER FORD: If | could interject, for a
i censing cal culation, we would certainly credit the
shut - down system acti on

MEMBER KRESS: Certainly.

MEMBER FORD: This is to hel p understand
what's going on. This is to help understand the
phenonena.

MEMBER KRESS: Right.

MR. ROUBEN. The safety analysis would
credit the shut-down system

MEMBER KRESS: Sure.

MR. ROUBEN: In ternms of conclusions, |
just wanted to say that MNP, being the best
cal cul ati on we can find, has gi ven us a good handl e on
t he physics of checkerboard voi di ng.

And, as far as our other tools, as Peter
nmenti oned, we are working to further develop the
capabilities, especially for checkerboard voiding,
general ly for heterogeneous, but the npbst inportant

one bei ng checkerboard voi di ng.
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So, we are devel opi hg net hods to cater to
t he heterogeneous in RFSP, for instance. And, the
ef fect of the checkerboard voi ding, as we sawhere, is
a mld power transient, which is self limting and
turns over, even w thout a shut-down system

MEMBER KRESS: Thank you. Vell, the

Staff, | think, is expecting a letter fromus. And |
think the nature of the letter will be sonme sort of
conment on your -- the job you did with the SAR

Perhaps | would like to, in the letter,
identify what | would at this tine call focus topics
for ACRS review. Maybe that would help. | guess we
can turn it back to you, Chairman.

CHAl RPERSON CGEOFFREY: Ckay. Thank you
very nmuch for the presentati on. The next presentation
we have is on the GSI-185. Before we get to that, we
have clearly schedul e probl em

We are running over two hours late. And
we need to get to the letter before close of day,
because, otherwise it will not have information on
what to put in the letter.

And it he only has tonorrowavail able with
us. He's not going to be here on Saturday. So, the
problem we are having is that | need to stop the

presentations at six p.m
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We need at |east one hour to work on,
whi ch neans the next two presentations have to be
within tinme. | have to depend on you to control time
wi thin one and a hal f hour.

You have it on t he agenda, but pl ease make
an effort. W need to really be able to get to the
letter by six p.m That also neans that that puts
into question a break.

Do you want a break? But then you'll have
to eat sonme other break for your presentation. You
have to be tough. Al right. So let's take a break
until ten after three, and then start with the next
itemon the agenda. So, please be here at ten after
t hr ee.

(Wher eupon, the above-entitled nmatter went
off the record at 2:56 p.m and went back on the
record at 3:10 p.m)

CHAI RVAN BONACA: Back in session. The
next itemon the agenda that we're going to cover is
GSI - 185, and Vic is going to |lead us through that.

MEMBER RANSOM The concern about the
issue of warmdilution dates back quite a ways to
i ke 1995, and --

MEMBER SHACK: Strictly newconer.

MEMBER RANSOM Ri ght. The current
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general safety issue 185 was established in roughly
1999 as a request fromNRR, and then RAS perforned a
prioritization study, support of establishing general
safety issue 185, which is titled "Control of
Recriticality Followi ng Small Break LOCAS in PWRs",
and both the prioritization study and everything that
had been done before assumed no m xing between
deborated water and the steam generator, and the
borated water in the reactor vessel. Andthis ledto
sone concern about the power that m ght be deposited
in the fuel and possibility of fuel damage.
Subsequent to that, RAS has conducted
research to inprove the mxing ability, and al so the
neutronic capability calculating the core power.
These were the two elenents that were key to
potentially resolving this issue. And the staff and
our contractors met wth our Thernohydraulic
Subcommittee in 2002 twice, and also twice this year
toreviewthe details of the research and the results
of systemsimnulation, m xing core neutronics and the
probabil ity considerations for the occurrence of these
events, and as a result of these neetings and the
docunent ed research containedinadraft NUREGreport,
it was the consensus of the commttee that this should

be brought to full ACRS, and that's where we are
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today. So with that, I'lIl turn it over to Jack.

MR. ROSENTHAL: [|'m Jack Rosenthal. |I'm
the Branch Chief of the Safety Margins and Systens
Anal ysis Branch in the Ofice of Research. So we're
tal king about GSI-185, which is a boron dilution
scenario, and it's a pressurized water reactor issue
i n which one postul ates that one's had a small break
LOCA. There has been sone tinme when you're in a
reflux cooling node. You're essentially discerning
boron, boron in the primary systemand it was in this
case of | oop seal.

You have to forma diluted slug. M. di
Marzo will be tal ki ng nore about slug formation in a
few m nutes. You have to sonehow transport that
diluted slug into the primary system and you can do
that either by the start of natural recircul ation, or
by the operator's turning on reactor cooling punp.
And t hen we asked oursel ves the question, if you form
a slug and you transport the slug, will there be a
recriticality, and will that recriticality formtea
damage.

| want to drawthe distinction; there's a
fair amount of work going on in Europe on the issue.
And there's a fair amount of work that we did on the

issue. It was focused on the thernohydraulics of the
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i ssue, and only recently -- actually, | think I have
to give credit maybe nost to Professor di Marzo for
saying wait a mnute, it's not simply a
t her rohydraulic i ssue. Thereal issueis|'mgoingto
bust up fuel, if you have the event. So we really do
five conmponents; the probabalistic risk assessnent,
there's systens anal ysis - things |ike just by | ooking
at the size of piping, size of the | oop seals, mxing
transport analysis, a really very sinplistic RELAP
nodel - just enough to drive the PARCS code.
Resear ch nade an i nvestnent in building a
3D space time kinetics capability, and this is an
application where the ability to do that sort of
anal ysis is paying off. It's nore realistic than
poi nt kinetics. And last is a fair amount of fuel
wor k t hat we' ve al so done, so we see for this somewhat
simplistic problem it really is a very multi-
di sci plinary problem where we're taking advant age of
wor k that was done in prior years in Maryland, and in
Ger many, PKL, the devel opnment of PARCS at Perdue as 3D
kinetics nodel, inthis case coupled to relap, but we
also couple it to TRACE, the sane code. Sone code
wor k t hat we di d at Kurchatov t hat gi ves us confi dence
t hat we know how to do stuff. And then all the work

that we did on reactivity insertion events gives us a
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cont enpor aneous i dea of what the fuel failures m ght
be, so it's quite an integral program

Wth the Subcomittee, I did the
introduction, then David did a lot of the -- Dave
Besette, the Systens work, and we decided just in the
interest of tine that | woul d speak qui ckly, and t hen
we'd go on. So what's the probability?

If you have a large break LOCA, you
depressurize, the event is over, so you need a snmall
break LOCA. And, in fact, you need a small LQOCA,
whi ch you can get by a pi pe break or opening a val ve
and | eaving the val ve open. And the small break LOCA
alone isn't going to cause this event. You have to
fail ECCS; either you have a hardware failure or the
operators turnit off, in order to get in a condition
in whichyou' re distilling water. And so what | want
toleave youwith theideais that thisis a subset of
all small LOCAs, and not equal to LOCA for --

MEMBER POVERS: Vell, it's a trivial
subset because everything you set up there is exactly
™ .

MR. ROSENTHAL: It is T™M.

CHAI RVAN BONACA: But the PORV, that
i ncludes the assunption that the operator doesn't

realize that he has a stuck-open PORV.
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MR. ROSENTHAL: Later on ' mgoing to show

you a slide with 10 to the mnus 7 onit, and --

CHAlI RVAN BONACA: |' mtryi ng t o under st and
this 2 to the mnus 3.

MR. ROSENTHAL: And Dana is right, that
"' m describing Three Mle Island. And, in fact, we
di scussed that at the subcommittee with Dr. Wallis,
that in fact this sounds like TM, so it's hard to
deny that it coul d never happen.

CHAl RVAN BONACA:  Well, TM the nunber
wasn't 10 to the mnus 3, it was 1 in 50, | mean.

MR. ROSENTHAL: Just the probability of a
st uck- open val ve.

CHAl RVAN BONACA:  Yes. All right.

MR. ROSENTHAL: GCkay. Nowl'mstartingto
repeat nmyself. In order to get into this scenario,
and | ' mdescribing TM, you' d have to have a condition
with a small break LOCA. You interrupt high pressure
injection. You then termnate the small break LOCA
sonehow, and HPSI is off for a period of tine.

We know fromthe difficulty of conducti ng
t he experinments at PKL and at Maryl and that, in fact,
it's somewhat difficult to forma slug, and it woul d
take at least an hour to forma slug, which is tine

for action to take place. And, in fact, the
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experinmenters have difficulty running an experinents
that formed this nice slug and held it where they
wanted it until they wanted to nove it. Well, when
you | ook at this, you say the best prospect of this
happening i s a stuck-open PORVwith a term nated and
restarted HPSI

MEMBER PONERS: It seens to ne that this
is not very difficult to do at all, in the sinple
sense that that's exactly what happened.

MR, ROSENTHAL: They went into reflux
cooling for sone period of tine.

MEMBER PONERS: A |ong period of tinme.

MR. ROSENTHAL: Well, this is what drives
it. You' re going to hear a determ nistic argunent in
a couple of mnutes, but I'mjust setting the stage
for where we perceive it in terns of probability.

MEMBER POVERS: Yes, but |1'm having
troubles with the probabalistic statenent. " m
|l ooking at it this way - if it's happened once, then
surely the probability must be extraordinarily high
that it will happen relative to things |like 10 to the
mnus 4, and 10 to the minus 5. It's relatively --
since it has happened once in 2000 reactor years of
operation, | nmean being a Baysian here.

MR, ROSENTHAL.: No, vyou're being a
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Classicist, and it would be 1 in 4,000 or so at this
poi nt, which gives you like 2 tines 10 to the m nus 4
or sonething. | nean a C assicist would argue --

MEMBER PONERS: C assicist would, but |
woul d sinply use the event as a Baysian update, in
whi ch case ny probability is alot higher than 2 tines
10 to the mnus 4.

CHAI RMVAN BONACA: well, they did nmake
significant changes in that type of plant to the
change the very nunber, because they had no trips or
secondary size paraneters, and that's why they were
openi ng the PORV and sticking it open once every 50
tinmes. That was the history before TM for the B&W
pl ants. Nowwhat they did, they i npl enment ed f eedwat er
trips, soif youloose feedwater you wi Il have a scram
before you have a transient at the primary site, so
therefore, they stayed away fromthe PORV. Nowthat's
why | was asking the question before. | nean, they
made changes that resulted in that nunmber you're
showi ng us --

MR. ROSENTHAL: The minus 3 nunber is a
har dwar e val ve nunber. That's of aninitiating event.
TM is a full sequence. | just want to set the stage
here, so you're concerned about the event.

For Westinghouse and conbustion plants,
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the | oop seals are just plain snmaller. The volune of
the piping involved is smaller, so that if you
postul ate the maxi num slug size and you inject that
into the core, you don't gorecritical. Soit's just
pl ain not a Westinghouse or a conbustion issue.

Now | will give the subconmttee credit
because we were so focused on B&W that we hadn't
| ooked at Westinghouse, and CE, and under some
proddi ng fromthemwe went back and did | ook, and did
sone anal ysis. And then finally at the end, | ooked up
the size of the piping, which is probably the nost
persuasive thing, that the volume is just not there,
so it's a B&W problem B&W I ower | oop problem

VI CE- CHAI RVAN WALLI S: Is it also a
problemw th the | ower |oop --

MR. ROSENTHAL: Lower | oop, because we
said the raised | oop will have a snmal |l er vol une agai n.
But | do want to | eave the very strong -- it's a B&W
i ssue, not a CE and Westinghouse. Not to pick on
them it's just that's how the piping | ooks.

MEMBER ROSEN: Even a subset of B&W

MR. ROSENTHAL: Yes, sir. GOCkay. So now
let's ook at B&W for just a mnute.

MEMBER ROSEN:  How many of the B&Wpl ants

are | ower |oop, of the six?
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MR ROSENTHAL: Fi ve out of the six.

MEMBER ROSEN: Five out of the six?

MR. ROSENTHAL: | think Davis-Besseisthe
only raised | oop.

MEMBER ROSEN. Oh, good. Ckay.

MR. ROSENTHAL: Ckay. So now you have to
transport the slug and there's two ways; one is
natural circulation, whichis a slower event, and one
is by the operators turning the punps on. So for the
case that we're nost concerned with, there's explicit
procedures in their EOPs not to turn on those punps
until they have acceptable conditions.

Okay. Having said all that, that it's a
B&W | ower | oop problem where we think we're robust
that it is not a conbustion or Westinghouse probl em-
let me just go on. And one can argue that this is
argunent ati ve.

You take a small break LOCA as about 2
tinmes 10 tothe mnus 3, if it's the valve. It's got
to be early in the fuel cycle, about the first 20
percent of the fuel cycle, which also was TM, in all
fairness. It was early in their fuel cycle, because
t hat' s when t he boron i s hol di ng down nore reactivity.
For slug formation, inorder toget inthis condition,

you need equi pnent failure - one or nore pieces of
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hardware fail, typical trainis 10 to the m nus 2, so
it's some nunber of that order of nagnitude.

VI CE- CHAl RMAN  WALLI S: It's either
equi pnent or it's inappropriate operator action.

MR. ROSENTHAL: Well, ny PAis therestart
of the reactor coolant punp --

VI CE- CHAl RVANWALLI S: By shutting off the
HPI or whatever it is that you need to do.

MR ROSENTHAL: Yes. Yes, sir.

VI CE- CHAl RMAN WALLI S: That's also in
t here.

MR. ROSENTHAL: Yes. Okay. And then you
have to restart the punp, and for that we | ooked at
the human -- we got the human factor experts.

MEMBER PONERS: You're going to create
t hese thi ngs as i ndependent, andit's just no way t hat
t hey' re i ndependent.

MR, ROSENTHAL: Go on.

MEMBER PONERS: Wl |, | nmean, that's what
you do. Right? And why do you think that P3, P4 are
i ndependent ?

VI CE- CHAI RVAN WALLI S: The guy who' s goi ng
to shut off the HPI is probably wunder sone
m sappr ehensi on about what's happeni ng. He m ght

equally well start the punp under the sane

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

320

m sappr ehensi on. That's what happened at TM; because
t hey m sunder st ood what was goi ng on, they did things
t hat had a common cause.

MEMBER RANSOM I think the procedures
right now are for the operator to call for not to
restart the punp and kill natural circulation that's
existed for a given length of time, and so it would
have to be in violation of that procedure.

MR, ROSENTHAL: So this would be an
estimate that we would use to get a sense of the
i keli hood of this boron dilution event in which the
operators turn back on the punps. One can argue what
is the magni tude on the nunber, and | just wanted to
give you a feel for this, because in a little while
we're going to tal k nmechani stically about what woul d
happen. And | think that what we're saying is that we
bel i eve t hat nmechani stically, the consequences of such
an event would be lowin ternms of the extent of fuel
damage, and as a basis for disnm ssing the i ssue. And
that if you conbine that with our perception of the
probability of the wevent, it further supports
di sm ssing the issue.

MEMBER ROSEN: Do you think if one were to
say that it's a comon node failure of operators'

cognitive processes, so that P3-P4 is not 10 to the
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mnus 4, it's 10 to the mnus 3. Wuld that change
your answer ?

MR, ROSENTHAL: No.

MR. BESETTE: The human factors people
actually gave two nunbers for P4. One is like a
standard error rate, the other one is what you m ght
call a highly stressed error rate. And the one that
is shown is the highly stressed error rate. The
standard error rate is lower. | guess another factor
to consider is that by this tinme, the energency
response center at the plant woul d have been act uat ed
and there would be a | ot of people --

MR. ROSENTHAL: Let ne nake anot her poi nt,
and that is that you' re used to seeing core damage
frequencies of 10 to the mnus 4, 10 to the m nus 5.
Soneti mes people will get up here and argue seriously
about 10 to the minus 6 for core damage frequency.
This nunber here is an estimate of an event in which
you put an unborated water slug back into the core,
and that's not core damage. And, in fact, it's a
scenario in which to get in this scenario |'ve
interrupted HPSI, and then 1've recovered high
pressure injection. So if |I cause fuel damage, which
| will show nechanistically we think is of |ow

likelihood, it's into a situation in which | have
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operable ECCS, so we're far from a core damaging
scenari o.

MEMBER PONERS: It seens to ne that if
were going to try to redo this calculation, | would
t ake P4 as one.

MEMBER ROSEN:  One.

MEMBER POVERS: If |'ve interrupted high
pressure injection, at sonme poi nt, for whatever reason
| did that, at some point I'"mgoing to turn on the
reactor coolant punp. Guaranteed, just flat
guaranteed that 1'mgoing to do it.

VI CE- CHAl RVAN WALLI' S:  The only evi dence
we have for how operators behave under really high

stress would seemto be TM. That woul d be anot her

i nci dence --

MR. ROSENTHAL: W al so have the Crystal
Ri ver event, which was a very telling -- I'msorry,
Dr. Rosen

MEMBER ROSEN:  No, no. W have TM for
sure, but we don't have this circunstance anynore
wi t hout havi ng had TM, and havi ng had the corrective
actions, and having had the training and the
procedural changes, so we're in a different world.
You can't use a pre-TM nunber any nore.

MR BESETTE: At the time of TM, there
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were no procedures one way or the other in termnms of
tripping reactor cool ant punps, or stopping reactor
cool ant punps. |If you had a LOCA, you didn't have to
trip reactor coolant punps. Now you're directed to
trip them and so there were no procedures one way or
the other at the time of TM.

CHAI RVAN BONACA: But in order to have a
slug formation, you' ve got to have the operator
termnating HPSI. Right?

MR. di MARZO  You have to have severa
concurrent things. You have to have the primary
hi gher than the secondary in terns of energy. I N
ot her words, secondary has to be a sink. You have to
have HPSI interrupted, you have to have break
i solated, and you've got to maintain this kind of
situation for arelatively longtine with an eventary
range which is very tight.

VMEMBER ROSEN: And then you have to
restart --

MR. di MARZO And then you have to
restart HPlI, so the inventory in which you' ve got to
be has to be such that you don't cool the core, and
you do not go into resunption of natural circulation.

CHAI RVAN BONACA: | was just dealing with

the probability issue. Wat |'mtrying is that right
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noww th the formati on of the two nmargi n and adequat e
core cooling, et cetera, the probability that he will
cut off HPSI is extrenely low, | think. But what is
that small nunber there? | don't see that. | see a
smal | break LOCA.

MEMBER ROSEN: Sl ug fornmation.

MR. ROSENTHAL: WE' ve lunped all the
hardware and human into sone estimate of slug
formation. As | say, thisis to give you a perception

that we're working on a infrequent event.

CHAI RMAN BONACA: | understand, but the
point is that yes, | have nore credit than that to the
slug formation. | would goto 1in 10 to the m nus 3

al nost, because you woul d have to have this intent and
no recognition of circ cool margin, et cetera. These
guys are trained so heavily onthisissue, | neanit's
just not going to happen. But the other points
however, that | think about is that RCP. Yes, | nean
there are steps and procedures to do that. That's
going to be closer to one, | think.

MR. ROSENTHAL: To one?

CHAI RVAN BONACA: Wl --

MR. ROSENTHAL: |If failure to followthe
procedures over an hour into an event?

CHAl RVAN BONACA:  No. No.
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MR ROSENTHAL: It's at least 10 to the

mnus 2. This was the standard net hodol ogy that --
human factor et hodol ogy.

CHAI RVAN BONACA:  Ckay.

MEMBER ROSEN. We're assum ng here that
this is not a cognitive failure of the whole crew. If
you have cognitive failure of the whole crew, as you
had at TM, then you're going to get higher numnbers,
but if you-- it's very nuch harder to do that in post
event environnment than in a pre-event environnent.

CHAI RVAN BONACA: Yes, also a very
different situation in the control room You have
three people there with the --

VEMBER ROSEN: Four o'clock in the
nor ni ng.

MEMBER RANSOM Correct me if |I' mwong,
but | didn't think this inprobability argunment was
really key to resolving the safety issue.

MR, ROSENTHAL: Correct.

MEMBER RANSOM It's only frosting on the
cake.

MEMBER ROSEN: Frosting on the cake tells
us it's about 10 to the mnus 6. You can argue it
could be as lowas 10 to the mnus 7, mght be 10 to

the m nus 5.
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CHAI RVAN BONACA: Al right. | see

sonewhere --

MR ROSENTHAL: Ckay. So now from --

MEMBER ROSEN: W don't care whether it's
any of the nunbers.

VI CE- CHAl RMVAN WALLI S: You're going to
tell us it can't happen, not the consequences of not
happeni ng.

MR, ROSENTHAL: Ckay. Now let's talk
about the consequences. Now we've said that for CE
and West i nghouse, just based on the slug size that you
can form you're not going to recritical. B&WI ower
| oop you coul d have 40 cubi c neters of unborat ed wat er
t hat you could put intothe core. Andif you do that,
there's two cases two consider; one is natural
circulation, and the other is the restart of the
react or cool ant punp.

So now we use the PARCS code, and we can
cal cul ate the reactor kinetics, and we can cal cul ate
t he enthal py deposition in the fuel. And what you
find for the natural circ case, things happen slow
enough, the normal feedback mechani sns inthe core are
fast enough that, in fact, we don't think that you'l]l
fail fuel.

For the restart case, which is faster,
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where you' ve got a punp that's stuffing unborated
water into the primng system there is a potenti al
for fuel failure. And that would be limted to sonme
peak region of the core, and that would be in a
scenario in which you have high pressure injection
avail abl e by definition of the scenario.

So we think of the consequences of the
event are nodest, and one can argue over the frequency
of the event, but we al so believe that that i s nodest,
and that with the explicit procedures already in the
B&W EOPs, enough has been done that we do not have to
require nore be done.

Ckay. So |I'm now repeating nyself. No
problens with CE and Westinghouse. B&Wis a plant
that's vulnerable. B&Wis the one that's addressed
the issue already with explicit procedures which
suppresses the probability of the event. And based on
that, we concluded that no further regul atory action
was necessary.

MEMBER DENNI NG | have a couple of
guestions. One of themis where is the Boron t hat got
| eft behind when the water evaporated and then
recondensed? Is it supposedly stuck up in the --
where is it?

MR ROSENTHAL: It's inthe reactor vessel
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in the core.

MEMBER DENNING It's in the core, so you
have an unusual |y hi gh anmobunt of Boron in the core.

MR. ROSENTHAL: Yes, but we're not going
to -- you have a LOCA Dave Dianond is going to
present the criticality in a few m nutes.

MEMBER DENNI NG  Ckay.

MR. ROSENTHAL: But you've had a | oss of
cooling event, and you've had an ECCS injection, so
you're starting with Iike 2,000 ppmthat you' ve been
putting into the core fromthe injection of the ECCS.
The little bit fromthe distilling, the little bit
extra Boron --

MEMBER DENNI NG But that's the di fference
between -- that little bit of difference is the
di fference between why you' ve got a problem | nean,
that' s why you have dilution, is because you |l eft sone
Boron behi nd somepl ace.

MR. ROSENTHAL: And you're postul ating
t hat you' re putting an unbor at ed wat er sl ug, not 2, 000
ppm but close to zero ppm

MEMBER DENNI NG | know, but you increase
t he concentrati on sone place in the systemof Boronto
conme up with that slug of water that's unborated. Am

| wong? So it's a matter of the distribution of
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where it's in the system

MR ROSENTHAL: Ch, yes. Yes.

CHAI RVAN BONACA:  Yes, because you nake
t he assunption that when it cones in, it doesn't m x.

MEMBER DENNI NG  Wel |, then that's not --

CHAI RVAN BONACA: It cones to the core.

MEMBER DENNING Does it not mx in the
downcomer or what are your --

MR. ROSENTHAL: COkay. Now Professor di
Marzo is going to talk. This is an introduction.

MEMBER DENNI NG Ckay.

MR. ROSENTHAL: 1In due course, we'll talk
about where you would forma slug, how big the slug
coul d be, how you could transport the slug fromthe
punp, through the pipe, downconer, |ower plenum and
back up --

MEMBER ROSEN: And what happens to the
Boron that got -- canme out of the slug, and whet her
that matters; where it went, and whether that matters

MEMBER DENNI NG Jack, one ot her questi on
that's i mportant; and that is, reactor cool ant punp -
this current requirenment that they not restart the
reactor cool ant punp until sonme particular tine, is
t hat i npl enented specifically to avoid this probl em

or is there for another reason?
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MR, ROSENTHAL: It's in the B&W -- 1'm

sorry, it's the bases, it's the EOP bases docunent
that told that this is the reason that they shoul dn't
do it.

MEMBER DENNING  And this is the reason
they shouldn't do it.

MR ROSENTHAL: | don't want to use the
word --

MEMBER DENNI NG The thing that [|'m
worried about is, are there situations where we w sh
they really had started that reactor coolant punp,
that they did not have a prohibition against it? |If
this is an unreal problem if mxing and stuff Iike
that really nean this isn't the real problem and
we' ve inposed a requirenment that they not start the
punp because of a non-real problem then I want to
know, you know -- you're telling me that from your
anal yses, it's not too bad. | want to find out is it
really inportant, and if this is a fake probl emthat
we' ve just set up by the boundary conditions, I'd|ike
to know have we really done the wong thing froma
safety viewpoint by prohibiting the restart of that
cool ant .

MR,  ROSENTHAL.: | guess you could

postul ate. You have those 40 cubic nmeters of water in
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your seal, and if you did have a core recovery, it
woul d be really useful to get that over to the core,
if you had no other way of getting water there. It
woul d just buy you sonme tinme. Utimately, you need to
get some ECC injection back.

MR. BESETTE: It's interesting these
restrictions have been in place since 1996, though.
Framatonme put them in place at that time, and |
bel i eve based on possibility of Boron dilution --

MEMBER RANSOM The only reason the
procedure is there is because of Boron dil ution.

VI CE- CHAI RVAN WALLI S: The Chai r man want s
to finish by 4:30.

MR. ROSENTHAL: No probl em

MR, DI AMOND: |'"m David Dianmond from
Br ookhaven National Lab, and I will be very brief.
|"d like to give you an idea of the analysis that we
did at Brookhaven that Jack alluded to.

We want ed to understand t he consequences
of the event given a particul ar sl ug, and what we nean
by the consequences are calculations of the fuel
ent hal py throughout the core as a function of tine.
The fuel enthal py that we' re tal ki ng about i s averaged
over a pellet. That's how we define fuel enthal py,

but we l ook at it as a function of positionw thinthe
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reactor. And as | say, it's a function of time during
t he boron dilution event. And, of course, we | ook at
fuel enthal py because that is generally used as a
failurecriterionfor reactivity initiated acci dents.

We, of course, did best estimate studies
and, of course, paranetric studies to determne the
effect of different assunptions, such as flow rate,
Boron concentration and reactor types. And |I'IIl, of
course, only touch on one or two cal culations here
t oday.

As Jack nentioned, we use a nethodol ogy
devel oped by RES, and it couples in this particular
case Relap 5 with PARCS. PARCS, of course, providing
t he neutron kinetics, and | have sone attributes of
t he PARCS code listed here, which | won't go into. |
have nore on these slides than I will touch on, but
the information is there for your perusal at a later
tinme.

This slide shows sonething that is
i mportant in devel opi ng a PARCS nodel, and that is the
fact that the assenblies are represented as
honogeni zed regi ons, so that a true assenbly whichis
het erogenous, one does a cal culation over the ful
spectrum of neutron energy, and over this assenbly,

and then averages the cross-section information,
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averages it spatially in order to get a uniform
representation of the assenbly, and averages it in
terms of energy in order to reduce things dowmn to two
neutron energy groups. And that is the way in which
the core calculations are done. There is a way of
backi ng out information on the pin-by-pin power, but
|'mnot going to get into that in this.

MEMBER RANSOM It might be inportant to
touch on the validation for this nodel, hownmnuch faith
can you have in this.

MR. DIAMOND: All right. The PARCS code
has been val i dat ed by conpari sons wi th many different
benchmar ks, bot h experi mental and nunerical. For this
particul ar cal cul ati on, of course, one doesn't have
direct validation. However, we did do sone code-to-
code conparisons against a Russian code using a
totally different nethodology, just to give us a
certain level of confidence in the ability of the
nmet hodol ogy used in PARCS to be able to cal cul ate the
core under these conditions. Andthese conditions are
extrene relative to --

MEMBER RANSOM It' s ny under st andi ng t hat
t hose were reactivity transients that you conpared it
against. Is that right?

MR. DI AMOND: They were specifically for
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Boron dil ution.

MEMBER RANSOM  Ckay.

MR. DI AMOND: The cal cul ations that we did
nodel ed a B&W desi gn. It's 177 assenblies in the
core. It happened to be TM-1, and it's nodel ed at
t he begi nning of cycle because as nentioned, that's
when a Boron dil uti on has consequence. |ndeed, we did
sone analysis to show that the consequences are of
concern only in the first maybe 10 or 20 percent of
the cycle. 1t depends on the type of fuel cycle one
has.

MEMBER POAERS: |If | have a core that's 60
percent fresh fuel, 40 percent old fuel, | don't need
to worry, uniformy distributed.

MR. DI AMOND: No. This has nothing to do
with the fuel in the core. It has to do with the
cycle which starts out with a high concentration of
Boron, and then eventually goes down to Boron
concentrations that are solowthat a dilution doesn't
really add nmuch. And it turns out that that point is
reached fairly early in the cycle.

MEMBER ROSEN: Do you know how hi gh the
Boron concentration is at the beginning of life? 1Is
it --

MR. DI AMOND: Typi cal ly, Bor on
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concentrationis about 1,500 ppm and that's generally
true --

MEMBER POWNERS: That's hot full power?

MR. DI AMOND: Hot full power, yes. And
that's generally true even as one goes to | onger fuel
cycl es.

MEMBER POVNERS: The previous speaker put
up things that said gee, all | did was pop this fuel
wi th perhaps as nmuch as 185 cal ori es per gram full of
nunbers for different assunptions, and | was supposed
to walk awnay with a lot of confort; that 25 calories
per gram "Il walk away with alittle bit of confort.
When you cross on how many calories per gram |'m
starting to get real nervous.

MR. DI AMOND: Ckay. Let ne go throughthe
cal cul ations and qualify those nunbers a little bit,
put thema little bit in context, and then we can get
back to your question, perhaps.

Anyway, the starting point for the
calculations that we didis late in the scenario; that
is, it's after the dilution has taken place in the
cold leg. At this point, all the control banks are
inserted, the control and shutdown banks. The fue
has cooled a little bit and is down to 500 -- excuse

nme, the noderator has al so cooled by virtue of the
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injection of the ECCS, and it's at 500k for this
calculation. And at a Boron concentration of 2,500
ppm which corresponds to the ECCS concentration. So
at this point intinme, the reactor is about 15 doll ars
shut down. And then the transient boundary conditions
that we inposed in order to do the calculation is a
Boron concentration as a function of tinme at the | ower
pl enum  And how we get that, Marino di Marzo wl|

explain after 1'"mfinished here. And then we | ooked
at flow rates based either on assum ng natura

circulation or the restart of a punp in the diluted
| oop.

This is the layout, and | just want to
show you t hat t he nunbers represent control banks, and
so we have a checkerboard pattern of assenblies with
control rods, and checkerboard with those wi thout
control rods.

The reason that one-eighth of the coreis
hi ghlighted here is that we did have one-eighth
symmetry, and although we calculated in PARCS, we
calculate the result for every assenbly in the
t her nohydraulic calculation that this is coupled to;
nanely, RELAP5.

W only considered thernohydraulic

channel s representing each of the assenblies in a one-
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eighth core. And they're listed here for two
pur poses; one -- well, first of all, note the yell ow
assenblies, those in which one has control rods
initially. And the nunber at the bottom of the
assenbly is the burn-up in this particular core.

The assenbl i es here, these two assenblies
t hat are shaded have | ow burn-up. They're fresh fuel
in this particular core. This is at beginning of
cycle, andit's inthese two assenbli es where t he peak
fuel enthal py occurs. And also | might say at this
point, it also occurs at the bottomof the core. And
| think that's what Jack was referring to by saying
that this is not a core-wide -- that one doesn't get
to hi gh ent hal py throughout the core. One gets it in
these two assenblies, and at the bottom of the core.

MEMBER ROSEN:  And t hose are negawatt days
per ton nunbers?

MR DI AMOND: @G gawatt days per ton.

MEMBER ROSEN: | nean, gigawatt days per
t on.

MR DIAMOND: Yes, that's correct.

MEMBER SIEBER: So that's 16 assenblies
for the whole core, two per one-eighth segnent.

MR DIAMOND: That's correct.

MEMBER SI EBER:  Ckay.
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MR. DI AMOND: Ckay. So here is your |ower

loop plant, and what we do is in the RELAPS
calcul ation to nodel each of the fuel assenblies in
t hat one-eighth core as a thernohydraulic channel.
These are, of course, one di nensi onal nodel s, and t hey
are coupled at the top and bottom And we have an
explicit representation of the inlet plenumand the
outl et plenum

MEMBER RANSOM As | understand it, there
are 29 channels. 1Is that right?

MR. DIAVOND: Well, actually a 30'" for
bypass flow. Yes. And this shows you a result when
t he fl ow goes to 25 percent of nom nal value. And the
bl ue curve here is Boron concentration, the ordinate
is on the right side here. That's ppm and you can
see that it starts off at 2,500 and goes down i n about
just a few seconds to about 450 roughly ppm and t hen
cones back up to 2,500. And the resulting reactivity
versus time is shown here in red. And that starts
off, as | said, at 15 dollars subcritical --

MEMBER ROSEN. |1'msorry, Dave, to be so
stupid, but | don't know what this 10 second or 20
second transient is. Wt happens during that 20
seconds?

CHAI RVAN BONACA: The Boron goes --
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VEMBER ROSEN: | know, but what in the

pl ant --

MR. DIAMOND: Yes. This is starting from
one punp starting at tinme zero.

MEMBER ROSEN: Ckay. And this is in the
core, which starts at 2,500, and it's being flushed,
basi cal |l y.

MR DIAMOND: That's correct.

MEMBER ROSEN.  Ckay.

MR. DI AMOND: W inpose this Boron
concentration versus tine at the inlet plenum the
| ower pl enum

MEMBER ROSEN.  Ckay.

MR. DI AMOND: And then calculate the
consequences in the core in terns of power.

MEMBER ROSEN: This is essentially the
startup of 1 RCP. 1Is that what this --

MR DIAMOND: That's correct.

CHAI RMAN BONACA:  That's an aver age core,
t he whol e core?

MR DIAMOND: |'msorry?

CHAI RVAN BONACA: | mean, you have a
finite amount of water coming in fromthe sl ug.

MR. DIAMOND: Yes, that's correct.

CHAI RVAN BONACA: kay. And where is it
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pl aced?

MR. DIAMOND: Andit's placedinthe | ower
pl enum and then flows up through the core. This is
a B&Wcase which is 40 cubic neters.

CHAI RMVAN BONACA:  Assumi ng t he whol e core
to be affected by this.

MR DI AMOND:  Yes.

MEMBER ROSEN:. Now t hese are huge punps,
great big notors. Fromthe tinme you actually press
the button until the time it gets to full speed, is
t hat taken into account?

VR. DI AMOND: In this particular
cal cul ation, yes. This takes about 10 seconds.

MR di MARZO Yes, but the problemis
there is water before the deborate, so the punp gets
to full speed before the deborate arrives. 1n other
wor ds, you have to start flushing the downconer and
what ever you had in the cold | eg downstreamthe punp
first, and then you get that. So essentially, it's
full speed al nost.

MEMBER ROSEN:  The punp starts up and it
pushes a lot of borated water in first, and then
i ncomes the non-borate.

MR, di MARZO Right.

MEMBER ROSEN: And t hat whol e -- the non-
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borated water gets to the core is tine zero here.

MEMBER PONERS: That's zero.

MR DIAMOND: That's correct.

MEMBER ROSEN:  Not the punp start tine.

MR DIAMOND: That's correct.

MEMBER ROSEN.  Ckay.

MR DIAMOND: That's correct. And the
result on power is shown in the red curve here, and
the scale here is, 100 percent, of course, is nom nal
power. And one gets to a pronpt critical situation,
and that's the reason that the power rises so rapidly.
You have a very sharp burst. And, of course, that
burst is turned over rapidly, as well, becausethisis
a characteristic of light water reactors, the doppler
feedback is extrenely powerful and very fast.

Havi ng said that though, you could al so
notice that it did get up to 2,700 percent before
being turned off. Now it then goes through a series
of , like you could alnost call themoscillations, as
aresult of the conflict between the dilution that's
taking place and all of the negative feedback that
takes place as a result of the increase in fuel
tenperature, and then the decrease in density as you
get voiding sporadically in the core.

And what | said earlier, what we're npst
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interested in, though, is totake alook -- this power
here is a gl obal power, and we'rereally interestedin
somet hi ng t hat' s happeni ng | ocal l y; namely, howi s the
i ndi vidual fuel rod behaving. And we judge that
according to what the fuel enthalpy is, and in the
bl ue curve here we're | ooking at the fuel enthal py in
the rod that has the maxi numvalue. And what we see
initially is a rise in fuel enthal py from about 17
calories per gramto an i ncrease of about 30 cal ories
per gram to about 47 calories per gram And that's
this initial junmp here. It's alnost hard to see
because we're tal king about a junp in |ess than one
second. This initial pulse here is a very narrow
pul se relative to this tine scale here. So that
initial fuel enthalpy increase by which a lot of
peopl e judge fuel behavior is only on the order of 30
cal ories per gram

However, in this particul ar case, because
there is so much diluted water that's comng into the
core, we see that - and it's comng in so fast, at 12
seconds we're up to about a maxi num fuel pellet
ent hal py of about 190 calories per gram or an
i ncrease of about 170 calories per gram

MEMBER POWERS: And what turns it over

there is the re-boration.
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MR DI AMOND: Yes.

MEMBER PONERS: As the punp continues to
run, it starts putting back in borated water.

MR. DI AMOND: That's correct. The slugis
a finite volume, and --

VI CE- CHAIl RVAN WALLI S: I n ot her words, the
punp is now turned off.

MEMBER POVERS: Oh, ny gosh, | nade a
m stake on that one. | turned it on for 12 seconds
and trip it.

CHAI RVAN BONACA: How do you get the pin

val ue?

MR DIAMOND: |'msorry?

CHAI RVAN BONACA: How do you get the pin
value? | nmean, you do have a cal cul ation here and a

cross-mat ch.

MR. DI AMOND: Yes. Right.

CHAI RVAN BONACA:  And t hen you go to fi ne-
mesh. How do you -- | mean, you superinpose --

MR DI AMOND: You can inmpose a peaking
factor on the assenbly cal cul ati on.

CHAI RVAN BONACA: That's what you did.

MR. DIAMOND: Inthis particul ar case, no.
This is not --

CHAI RMAN BONACA: Is this an average?
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MR. DI AMOND: This is averaged over

assenbly, and so it would be in the neighborhood of
maybe an additional 20 percent peaking factor to
account for what it mght be at a pin.

VI CE- CHAl RVAN WALLI S: Let's | ook at that.
| f they did bunp the punp as they did at TM, | guess,
5 seconds, and they turned it off and left the diluted
borated water in the core, you wouldn't get Boron in
the core now It would take its course, presumably,
in some way.

MR. DI AMOND: It woul dn't be goi ng t hrough
as rapidly, that's true.

VI CE- CHAI RVAN WALLIS:  Now circul ate as
natural circulation or sonething?

MR DIAMOND: Yes. Well, | nean, there
was sone nonentumbuilt into the flow, so --

MR. ROSENTHAL: Let's be very careful in
describing the scenario. We're an hour into the
event, and we' ve distill ed enough wat er t hat we forned
t hi s maxi mum 40 cubic neter slug of water in the | oop
seal s.

MEMBER PONERS: Debor at ed.

MR. ROSENTHAL: Deborated water, and now
you've turned it on, and Dave is trying to show what

m ght happen. And now your -- and there's only 40
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cubic nmeters nmax to play wth, so now you're
postul ati ng exactly what? You trip the punp --

VI CE- CHAI RVAN WALLI'S:  You squirt it in
and then you stop.

MR. ROSENTHAL: And you stop --

MEMBER POVNERS: No, he starts it at the
wong nonent, and then it trips 10 seconds |ater,
which is possible, because he doesn't have all the
auxiliaries set up. He's nade a m st ake.

MEMBER SI EBER:  But that's not what was
anal yzed.

MR. ROSENTHAL: That's good. That's good,
because Dave i s show ng you t he punp case, the natural
circ case is a nore benign case.

VI CE- CHAIl RVAN WALLI'S: No, |I' msayi ng - he
said it turned around because you started to bring in
borated water. |'m saying will that happen if you
turn off the punp, or if the punp trips? Does it turn
around if the pump trips?

MEMBER S| EBER: Wl |, the peak won't be as
hot in the natural circul ation case.

MR. BESETTE: Once a punp is going,
there's a coast down that |asts for about another 30
seconds or so. The flywheel wll keep --

VI CE- CHAl RVAN WALLI' S:  And that's enough

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

346

to keep the fluid out.

MR. BESETTE: And plus, you' ve got a
pretty strong natural circulation when you have 100
percent power, too.

CHAI RVAN BONACA: |"'m sorry, just to
under st and. Those 40 cubic neters, what is it, a
vol ume of the vessel?

MR. BESETTE: The 40 cubic neters i s about
the volune of -- the core region has about 36 cubic
nmeters or 40 cubic neters.

CHAI RMAN BONACA:  You' re tal ki ng about t he
whol e amount of the core region. Ckay. That's fine.

VMEMBER ROSEN: What saves you is the
fl ywheel .

MR, ROSENTHAL: Yes. The vol une that
we're tal king about is belowthe inlet of the cold | eg
- I"msorry --

MEMBER PONERS: Right there, that one.

MR. ROSENTHAL: Soit's this voluneinthe
steamgenerator and in the cold | eg belowthis |evel.

VI CE- CHAl RVAN WALLI'S: | don't know why
the flywheel saves you, because you could turn the
punp on for two seconds, and then the flywheel wll
put the rest of the slug in.

MR. di MARZO Then you don't get the max
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speed.

VI CE- CHAl RVAN WALLI'S: I f you wanted to be
extraordinarily pessimstic you could say absol utely
t he worst possi bl e thing happens.

MEMBER SI EBER: And | don't think that is,
because a transient is nuch slower. Wien the
transient is slower, you don't get to the peak power.
And it's self-limting.

VI CE- CHAI RVAN WALLIS: We don't have the
spectrum of transients.

CHAI RVAN BONACA: | want to think about
t he sl ug goi ng through fromthe narrow pi pe down the
downcorer . W're assuming that it fills the
downconer, and then it comes up. | can inagine, for
exanple, aslug goinginlocally in the region of the
core, so have a nore drastic effect, because it could
| ast a | onger tine.

MR. DI AMOND: Well, | think Professor di
Marzo di scusses the sl ugs.

MEMBER RANSOM Vell, isn't there an
i ssue, too, that if you have |ike 40 cubic neters of
t he deborated water, and you turn on the punp, the
punp i s going to cavitate at some poi nt because there
isn't any fluid behind that slug. It's going to punp

down until it starts to cavitate, and | would think
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operational procedures would call for shutting it
down.

MR, di MARZO That woul d depend when you
do it, because you would do it at some | evel of -- you
may have some | evel of refueling. You do it or you
may have just the slug itself.

MEMBER RANSOM  You nean you're assum ng
t hat you woul d have the slug sitting there, but then
refilled with borated water above that?

MR, di MARZO The slug can be at any
position up and down the steam generator if you're
starting refueling, for exanple, and then at that
poi nt start the punp. O you can postulate that you
start the punp exactly at the final time when the slug
has just finished form ng. That introduces another
probability there. You have to factor that in, |
suppose.

MR. DIAMOND: All right. And perhaps the
consequences Wi ll becone alsoalittle bit clearer if
| show one case where the flow rate is only at 3
percent, representing natural circulation. And in
this case, again the Boron concentration starts at
2,500, and it takes nuch longer for the slug to go
t hrough the core. And this acts in your favor in

terns of nmaking the event nore benign.
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Again, the red is the reactivity versus
time, which is just the conflict between the Boron
dilution and t he f eedback. And the result, though, is
different for the punp-on case. The red is now the
power. Again, in ternms of having a pronpt critical
pulseinitially, that's the same except that this one
only goes up to about four or five hundred percent,
and then it goes through a series of oscillations over
a longer period of time because this is a slower
event . But also, if you look at the peak fuel
enthal py as a function of tine --

VI CE- CHAI RVAN WALLI' S: At the end of that
process when the slug is nowin the core. The core's
coolant is unborated water. 1Is it the voiding which
is filling the reactivity rather than the Boron?

MR DIAMOND: It's a conmbination - yes -
t he voiding and fuel tenperature. And also the fact
that yes, we think interms of a nonolithic slug going
t hrough, but it's actually a very spatially dependent
process. Sothisinitial rise of the fuel enthalpyis
only about 25 calories per gram here, and then the
peak value of the fuel enthal py, which again is in
t hose fresh fuel assenblies at the bottomof the core,
it's only about 90 calories per gram in this

particul ar case.
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One ot her case, this is the no-never-m nd
case. This is the sinulation for a Wstinghouse cold
| eg desi gn, where the Boron concentration versus tine
is anmuch shorter dilution. This cones right back up
in about 2 seconds, because we're tal king about an
order of magnitude difference in the volune, going
from about 40 cubic feet to about |ess than 4 cubic
feet.

MEMBER POVERS: Could we go back to your
previous slide?

MR, DI AMOND:  Sure.

VEMBER POVERS: You show a very sharp
initial transient, sone mnor oscillations, and then
a period of very short passes in the power. Are those
oscillations such that, and the tinme is wong here.
It's 10 seconds for those hash marks there, such that
your fuel is successfully disposing all of its
enthal py into the coolant, and not getting any --

VR. DI AMOND: Yes. Wll, this is the
enthal py here, and so the enthalpy levels are
relatively low Don't forget, full power enthalpy is
about 45 calories per gram so okay. You have a
situation here where you're hotter than nornal

VI CE- CHAl RMAN WALLI S: well, it's 10

percent power, but you've got sonething |like a BWR
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You're boiling off the voids inthere. You're cooling
the --

MEMBER PONERS: Real |y, 1" mjust askingif
heat transfer was operational here.

MR. DI AMOND: Yes. | nean, as cal cul ated
by RELAP5. So you have two-phase cooling, sure.

Okay. As | nentioned, thisisreally the
no- never-m nd, because t he vol une of the borat ed wat er
is so small.

VI CE- CHAl RVAN WALLI S: I f you have a very,

very big slug and you put it inthere slowy, you just

boil, and boil, and boil and fuel will be cool, and
there will be no greater power.
MR. DI AMOND: You would reach an

equi | i bri um power.

VI CE- CHAI RVAN WALLI S:  No, but you' ve got
it there. You got in the last few seconds of the
previous slide, essentially cooling it.

MR DI AMOND:  Yes.

VI CE- CHAI RVAN WALLI S: But the boiling --
you don't care if there's any Boron in there or not.

CHAI RMVAN BONACA: If you have the slow
transient, you --

MR. DIAMOND: Yes. | nean, the -- that's

correct.
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MR. ROSENTHAL: M nenory serves me that

in a pressurized water reactor, you hold out about
hal f the reactivity with sol ubl e Boron, and about hal f
with rods. You shutdown to about 350F, 400F on rods
alone, so | think that if you have the rods in there
and totally deborated forever, you' re going to end up
wi th sone tenperature about 400F systempressure, and
some power, and you'll sit there.

VI CE- CHAl RVAN WALLI'S: It doesn't matter,
you don't need any Boron.

MR. DIAMOND: To go to the cold shutdown
you need the Boron.

VI CE- CHAIl RVAN WALLIS:  You can't get the
cold shutdown, but at least it's -- it doesn't get
over heat ed or anyt hi ng.

MEMBER POVERS: It's called NOP-NOT
al nost, Normal Operating Pressure and Normal Operating
Tenper at ure; 450 degrees Fahrenheit, and you go up to
2,000 psi, and sit there. You lift the rel ease.

MR. DI AMOND: Al'l right. This slide
repeats what 1've already said, and what Jack
presented earlier, so | just want to have three
bullets here. One to remark that RELAP5/PARCS is a
vi abl e method for this anal ysis. As Jack poi nted out,

it's inmportant to recognize that RES does have
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net hodol ogies now that can analyze very conplex
transients in which both the neutronics and the
t her nrohydraul i cs interplay.

Fromthe point of view of fuel enthal py,
the increase is only significant if the volune of the
diluted water is | arge enough, nanmely one has t he B&W
| ower | oop scenario, and the rate of injection is
| ar ge enough; namely, one has the RCP restart. And as
| already mentioned, the effect is only possible on
the first 20 percent of the cycle, which also cones
out of consideration of panasonics.

MEMBER ROSEN: Very good, Dave, nice
stuff.

MR. DI AMOND: Thank you.

MEMBER PONERS: Well, I'mstill sitting
here saying they sure are happy with 173, 180 calorie
per grampercs on the fuel. And | keep wondering why
are they so happy? | nmean, what is it that makes you
say gee, |'ve got no -- life is good, got no trouble.
| just rattled the fuel - 1'm just not real happy
about taking.

MR. ROSENTHAL: | think nmy argunment was
that | think | have a reasonably | owl i kelihood event.
And for that reasonably lowlikelihood event, | think

of the extent of heating damage would be limted to
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some region of the core. And | have a scenario in
whi ch by definition | have ECCS avail abl e.

Nowl et's tal k nore specifically about the
ent hal py deposition. For 30 years, we've had on 1177
on the books, which says 280 calories per gramis an
accept abl e ent hal py deposition. It was associ ated
with areactivity insertion event of an ejected rod,
which is avery fast event, the order of mlliseconds.
And we've recently done work at Cabris, we're co-
sponsors of Cabris, which says that the high burn-up
fuel, that nunmber mght nore likely be 80 or 100
cal ories per gramas a val ue at which you m ght damage
clad. That's the hi gh burn-up fuel, although | cannot
guarantee the fuel |oading pattern in sone future
reactor. | think that the one that David used is a
typi cal reloading pattern, and so that the peak is
nmore likely to occur in the fresh fuel for which
there's nore likely some margin than the ol der fuel.

In the Cabris test, we argued over is it
10 mlliseconds or isit 30 mlliseconds is the right
pulse - tinme frame to run these tests at, because if
you run the test fast enough, there's tine for the
pell et to heat up before the clad has tinme to heat up
and start to grow, and become nore ductile. |If you

can heat it, you can transfer the energy to the cl ad,
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so that the clad warnms up. It's nore ductile, you can
put nore energy into the pellet.

The ki nds of scenarios that we're running
here are sl ow conpared to the Cabris test, and that's
why Dave focused on pointing out that first bullet,
t he | ess than a second, the so many m | liseconds blip,
because that' s t he ent hal py deposition that you shoul d
think of in terns of when you're conmparing it to the
Cabris, in which case the experinental evidence - it
| ooks like it's okay. So it's the sum of those
consi derations. And then the last thing is that we
put in place explicit operator procedurestotell them
don't do it.

VMEMBER POVERS: Let me followup on ny
guestion, please.

MR ROSENTHAL: | apol ogi ze.

MEMBER PONERS: | think you persuaded ne
that you have a 5 tinmes 10 to the mnus 6 event.
kay. | took half of ny 1 times 10 to the minus 5'".
You aren't going to get P4 out of ne. For 30 years,
you' ve had 280 cal ori es per gramon t he books. You've
known it's wong. It has always been wong. It's a
flat wong nunmber. You' ve worked at Cabris. You
under stand that you have to be very careful about the

power inputs, because if you | eave power-off into the
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clad, then it just doesn't count too nmuch on the fuel,
SO you worry about short transients, in which all the
energy goes into the fuel. But here in these
anal yses, you're telling me |I'm getting reasonable
hits on nmy fresh fuel, which can be adjacent to fue

that's not so fresh, but you haven't told nme anything
about that not so fresh fuel. GCkay. |Is it doing
not hi ng? Are you getting no energy whatsoever into
t hat ?

MR. ROSENTHAL: | think there's one item
value in the core from what | |earned in school.
Davi d, can you address that?

VMR, DI AMOND: It turns out in this
particular core, all of the burn fuel has a contro
rod in place in there, sothere's going to be quite a
| arge differenceinterns of the fuel enthalpy risein
the spent fuel versus what's going on in the fresh
fuel .

MEMBER POVERS: Now have you inposed a
requi renment that all burn fuel have a rod in it?

MR, DI AMOND:  No.

MEMBER POVNERS: You | eft sonet hi ng out of
your anal ysis.

MR. DIAMOND: Right. And in a different

fuel managenent schene, you woul d certainly have rods
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with higher burn-ups suffering not as high as an
ent hal py as a fuel assenbly with zero burn-up or |ow
burn-up, but it would be --

MEMBER POVWERS: But see, even if | go out
and find newexperinent, let's say if | put 50 calorie
per graminto this fuel, | broke it apart. Okay. Now
you can wave your hands and say okay, there are
reasons for that, maybe the water was cool, things
i ke that. | nean, ny point is there's sonething
m ssing fromyour anal ysis here. You haven't given ne
enough information to make your case. That's the
poi nt 1' m maki ng here.

MR. ROSENTHAL: Even if you said well --
if you applied those enthal py i ncreases that we have
for fresh fuel there to high burn-up fuel, you're
still Iess than the enthal py step i ncreases which | ed
to cladding cracks --

MEMBER POVNERS: Ch, no, I'mnot. |If I've
got 173 cal ories per gramin the 50 gi gawatt day fuel,
it's going to be pulling apart.

MR. ROSENTHAL: No. You're tal king about

MEMBER POAERS: What do you nean no? It's
not no, it's yes. It's guaranteed.

MR. ROSENTHAL: | nean those experinments
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are single pulse experinments. You're tal king about
froman experinent at a single pulse which put in 170
cal ories per gram which cracked the cladding. Here
we're getting nmultiple pulses. Each one is
contributing maybe 25 cal ories per gram

MEMBER POAERS: Ckay. Now show ne al
your experinments which say that that will not crack
t he cl ad.

MR. ROSENTHAL: We've had the -- you can
| ook at the wi de pulse data where you don't get
cr acki ng.

MEMBER PONERS: It has nothing to do with
mul tiple pulses. You're making a case that says
mul tiple pul ses won't crack the claddi ng. You've got
no data to support that argunent.

MR. ROSENTHAL: No, but there's no datato
contradict it either.

MEMBER RANSOM | didn't think that's what
they were trying to nake. | thought they said there
woul d be fuel damge, just not |oss of coolable
geonetry. And that satisfies the G 68.

MR. SCOTT: David, this is Harold Scott.
The Japanese did do one test in NSRR, where they did
have multiple pulses. | think it was called I-11 or

sonmet hing, so there's at |east one thing like that.
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MEMBER POVERS: | think they'd be hard

pressed to use it to nake their case here though.

MEMBER ROSEN:  And what was the result of
t hat Japanese test?

MR. ROSENTHAL: Did not fail.

MEMBER ROSEN.  Ckay.

MEMBER Sl EBER: But that's not the
criterion that you're using here. You're allow ng
failure. You just want to make sure it cools.

MR. BESETTE: The main objective is
cool abl e geonetry, that's the governi ng objective.

MEMBER RANSOM Is that right?

MEMBER SI EBER Wl |, the clad may not be
the only effect. For exanple, when --

MR di MARZO | amMarino di Marzo. This
is apresentation, the objective of this presentation
is essentially three objectives. The first objective
is to give you an idea of the mathematical nodels
whi ch are very si npl e, and provi de sone i nterpretation
of the physical reality, and at the sane tinme gi ve you
atool to essentially end of mxing in a way that you
can scale it fromthe U Scale experinents that are
avail able to the typical scale without too nmuch of a
controversy.

The ot her objective is to then assess the
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nodel that was presented i n RELAP5/ PARCS as r easonabl e
for the vessel. And then the third part is to show
howwe' re goi ng to determ ne t he boundary conditionto
t he vessel dependi ng on each of the scenarios, as far
as the deborate novenent. So as far as the node

goes, this is very old material.

MEMBER POVERS: | said it once, I'll say
it again - anybody that cites Levenspiel is okay in ny
book.

MR di MARZO Al right. |'m blessed.
It's extrenely old material in the sense that what we
want to do is to look at it in a very sinplistic
fashion, and |l ook at true limting condition. On the
one end we want to | ook at the situation where we have
plug flow. That basically neans that an i nput signal
enters the volune and exits exactly the sane w t hout
any alteration, just the tinme delay. On the other end

of the spectrum that would be a totally unm xed-type

pr ocess.

On the ot her end of the spectrum we have
sonmet hing that we call backm x flow. You can call it
a mxing cup. You can call it a conpletely mXxing

reactor, or in any other way. But basically, you have
atotally steered vol unme i n whi ch you put new and t hen

you get whatever comes out of the other side.
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The fornulation for that is the listing
here, where you have a current here that is multiplied
by the input function that you have. Now it is
convenient for what we are going to do to define a
time, an undinensional tine which is the ratio, the
volunme of the slug divided by the volunetric flow
rate. That we call atransit time. That will be the
time it takes the slug unborated to go through a
Cross-section. So that way we can elinmnate
essentially tinme fromyour equation, and just get a
generic type profile of what the concentration | ook
i ke during the transient.

VI CE- CHAI RVAN WALLI'S:  You're scaling.

MR di MARZO Right. So now the nice
t hi ng about the equation that is up there is that the
only thing that matters are vol unes. We are not
maki ng any statenent in this approach as to t he amount
of m xi ng.

VI CE- CHAI RVAN WALLI' S:  Rati os of vol unes.

MR di MARZO Rati os of volunes, is
either totally mxed or totally unm xed. And that's
very i mportant because it enhances the portability of
what we do at one scale to another scale, provided
that we retain the sane vol une.

So nowto the left here is what has been
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done in PARCS | ot as shown before. You have a tine-
dependent vol ume where you put your first functionin
terns of dilutionthat feeds one node which represents
the | ower head. And then there is a junction which
has no volunme, it's just a junction that feeds al
this part of the channels which are your core. So
that's basically what's in there. That's the RELAP
nodel i ng of the vessel.

Now what we tried to do here is to | ook at
the vessel inthe followi ng sinplifiedway, to | ook at
plug flowin the core that is in these channels, | ook
at the backm x flowin the | ower head that is in the
portion at the bottom and then plug flow in the
downconer. This is by no neans an attenpt to actually
nodel what it is, but it's just sinply a concocti on,
i f you wi sh, of mat hemati cal tool s that gi ve an answer
and a series of assunptions that we then have to test
agai nst, sone data and sone experinental areas.

Now as far as the |ower head goes, the
geonetry is quite inportant. What you have is if you
wi sh a spherical angl e here, or the regi on between two
hem sphere, which is reasonably free fromi npedi nents
for the flow, and then you have a highly constricted
region going fromthis i nner structure here through a

nunber of sets all the way to the vessel. You can
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count one, two, three, four, and five screens
essentially where the flow has to go through.

VI CE- CHAI RVAN WALLI S Mari no, that | ower
col ander has a | ot of holes.

MR di MARZGO A lot of holes.

VI CE- CHAI RVAN WALLI'S:  Using jets which
are likely to produce --

MR di MARZO. That's right. So there are
jets through all this --

VI CE- CHAl RMAN  WALLI S: Particularly
t hrough the | ower col ander.

MR di MARZO The | ower col ander is the
first, and then --

VI CE- CHAI RVAN WALLI S:  You're not m xing
in that |ower vol une.

MR. di MARZO. Absolutely. Inthis volune
here there will be a lot of mxing, and there will be
alsomxingintheregionin-between, this region here
and this region here. So an anal ogy of what you're
| ooking at is a distributed head, if you wish, with
extrenely strong resistance on the distribution, so
that is a typical reasonably well distributed head in
our way of puttingit. So that's the configuration of
the | ower head, and that's why the ideais to use it

as a backm x flow there.
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Now | et' s nove forward and concentrate on
this picture here, which is again from Levenspiel.
VWhat we did is this; we took an F function. An F
function is essentially a step going fromzero to one
at tinme zero, and we fed that into RELAP, into the
nodel of RELAP as presented. So as this step function
goes t hrough t hat one vol une t hat represents t he | ower
head, we neasured the output out of the RELAP
cal cul ati on. That output is this thick line over
here. Okay. |If you put that in the context of this
pi cture, you can see that this line hereis very close
to the backm x flow |line, which has a dispersion of
infinity. In other words, it's a conpletely m xed
volume. |In any case, it's in a region where you w ||
say there is a |l arge anount of dispersion, or alarge
amount of m xes.

Now as far as the reactor vessel goes,
where you basically have the stack of nodes, we did
t he sane problem W essentially sent a step function
t hrough, and we | ook at howthis is m xed as it noves
t hrough. W conpared that solution with a solution
given out by GIl. Taylor of a flow of a certain
concentration following a flow of a different
concentration, and we conpare theresult of RELAPw th

the results of the theoretical case. And again we
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find lowlevels of dispersion. |In other words, we are
in a situation close to this line over here, between
this line over here, but |ess.

VI CE- CHAI RVAN WALLI S:  Si nce RELAP nodel s
conplete mxing - doesn't it - why doesn't it lie on
the |ine?

MR. di MARZO  Because when you have a
stack of nodes, basically it's |like having a series of

VI CE- CHAIl RMAN WALLI S: A stack of nodes.

MR di MARZO It's a stack of nodes, so
in that sense you get sonething -- your arithnetical
di f fusion but --

VI CE- CHAI RVAN WALLI S: This the | ower
pl enum pl us the downconer?

MR di MARZO No, this is just the
vessel, inside the core. Inside the core there are
only channels. Channels behave --

VI CE- CHAl RMANWALLI S: It says | ower head,
that's why I was aski ng.

MR. di MARZO The | ower head behaves |i ke
this. kay. Wiich is a fully mxed volune. The
channels in the core behave like this line here.

VI CE- CHAl RMAN WALLI' S: | just wonder ed why

that doesn't follow the --
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MR di MARZO Because it's a stack of

nodes. It's not just one -- the lower head is only
one node.

VI CE- CHAIl RVAN WALLIS: And it's m xed.

MEMBER ROSEN: It's very totally m xed.

VI CE- CHAl RVAN WALLI S: |' mj ust puzzl ed by
why RELAP doesn't run exactly al ong the theory, since
it's nmodeling a m xed node.

MR. di MARZG That | do not know, but the
problemis this - | just took the answer that RELAP
was gi vi ng, because there are options in RELAP, and I
don't know -- it mnust have been exercised in that
particul ar node, so | do not know. But what | knowis
what cones out of it. And |ooking at that response,
essentially what it does is what's depicted here.

MEMBER ROSEN: Now what you're saying is
that inthe core nowthere's very little mxing. It's
axi al flow.

MR, di MARZO Right.

MEMBER ROSEN:. No cross-flow, very little
cross-flow.

MR. di MARZO  Very little according to
RELAP. Remenber, this is only what RELAP does. Now
in the | ower head we have total m xing according to

RELAP agai n. The downconer is not present in the
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nodel fornul ated by RELAPS in that supply to PARCS.

So the only way you can represent it in that nodel is
essentially a plug flow, because it's just m ssing.
So that's basically the nodel that has been coupl ed
with PARCS. That's what's there. |'mjust sinply
usi ng these sinpl e mat hemati cal tool s to expl ai n what
RELAP is doing; no nore, no less. No attenpt to say
it's right or wong. It's just sonething like this.

Now on the other end, we have perfornmed
experinment at Maryl and, actually it wasn't even e, it
was anot her crew when | was not into the project any
nore, in the framework of a CS& experinent, where
essentially front was sent through the cold | eg, went
down the downconer, and then was neasured at that
elevation. |In research there was a CFD conputation
performed of the same geonetry, exact sanme geonetry of
t he experinment for all the downconer, the | ower head,
up to the core entrance. Those two --

MEMBER RANSOM  This is a nodel of the
Babcock & Wl cox system Right?

MR di MARZO It is a nodel of the
Maryl and facility, which is a nodel of the Babcock &
W | cox.

MEMBER RANSOM Ckay. Right.

MR di MARZO. And the results | have, but
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inthe interest of tine, I'"mgoing to nove on and not
show. But basically, those two -- the CFD conputation
and the Maryl and experinment are in extreme agreenent.
There's very good representation of that.

So here what you have is the sinplified
nodel where there is atotally unm xed downconer, and
then there is a fully m xed | ower head going to the
core. And superinposed on this is the CFD
cal cul ati on.

Now what these bars represent is the
di stribution that you have about that difference,
about that -- renmenber, thisis just alocation across
the entrance of the core, so there's a distribution.

VI CE- CHAI RVAN WALLIS: No experinent in
this --

MEMBER RANSOM That' s data you' re tal ki ng
about .

MR. di MARZO  This is CFD cal cul ation
val i dat ed agai nst dat a.

VI CE- CHAI RVAN WALLI S:  No, agai nst the WM
It's the MM versus CFD. The experinent nust be
sonewhere el se.

MR, di MARZO Yes, you want to see the
experiment --

VI CE- CHAl RMAN WALLI'S: It's not shown in
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t hat figure.

MR di MARZG It's not showing in that
figure, but | can go --

VI CE- CHAl RMAN WALLI S: No. " m just
poi nting out that you haven't said over there, but
it's not --

MEMBER SI EBER: We did it al ready.

MR di MARZO. You did it already. Ckay.

MEMBER RANSOM  For the error bars or just
fromthe CFD cal cul ati on?

MR. di MARZO The error bars to the CFD
cal cul ati on. Ckay. Now refer to the previous
presentation. What it is that gets you into trouble
here are two things; is the magni tude of the slug, and
essentially how low does it go in terns of Boron
concentration, one. But nost inportant is the
sharpness of the entering flow.

Now in the nodel that we have used to
generate the input that generated the result that
you' ve just seen, basically we used a bl ack |ine and
| ook how sharp the entering slug i s conpared to what
it would be if you use a |less conservative, if you
wi sh, approach of using the CFD cal cul ati on. So that
al ready there introduces a quite conservative el enent

in the results that you're getting.
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VI CE- CHAI RVAN WALLIS: | suppose they

coul d be sharp if you actually use those error bars.
You could create a --

MR. di MARZO  You could go there, and
then if you use the top --

VI CE- CHAI RVMAN WALLI' S:  No, use the top of
one, and then you zi p down to the bottomof the other.

MR, di MARZO \What does it -- what the
error bar neans is this; is essentially 10 percent of
-- there are fingers of high concentration and | ow
concentration. That's basically what that nmeans. Now
on the Iow end we bound the |ower edges of those
concentrations, and so essentially we are conservative
again. So this representation is a very sinplistic
mat hemat i cal representati on, has t he feature of addi ng
a sharper edge here, and has the feature of adding a
| ow concentration over here. Soin asense, it's very
sinmply. It enables us to port it fromthis use scale
to the | arge scal e because the only argument we have
to make is volunes, and therefore, we use that as
i nput to the RELAP/ PARCS conputation. So that is what
we are doing for the vessel.

Now the first -- we've seen the
concl usi on, but what we have said is that the node

that's present in PARCS/ RELAP is reasonable, albeit
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conservative with respect towhat reality coul d be, at
| east for the data and the conputation that we're
per f or m ng.

Now we have to solve the probl emof what
do we feed to the downconer. And that depends on a
variety of initial conditions. You start the punp,
you start the - whatever the situation, where the sl ug
is, and howdo you formthe slug and all these things.
So in order to do that, we conducted a series of
experinments agai n at Maryl and, and they were based on
a set of assunptions. And the assunptions were as
follows; this is the steam generator, the |ower
portion of the steam generator. This is the steam
generator outer plenum and these are the two | egs.
So for the punp case, this punp will be activated and
essentially will drawfromthe tubes and we al so draw
fromthe other side, typically. So what we're trying
to establish here is can we use sinple nodels I|ike
before in order to represent this situation. And the
idea is to use plug flowin the PARCS, because PARCS
do not m x much. And to use instead conpletely m xed
vol unes in the steamgenerator outer plenum because
there are two effects here that cones into play.
First, the fl ow cones out of all the tubes, and those

are again jets comng into the pl enum and therefore,
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enhanced m xi ng. And second, there is flowfromthe
adjacent leg comng in and mxing, stirring up the
volune as well. Sothiswll beafully m xed vol une.

The ot her fully m xed vol une i s t he vol une
of the punp. Now there is nothing nmagic about the
vol une of the punp. It's just an assunption; the idea
being that the punping pellet being noving or
addressed wil|l generate sone volticity and therefore
sonme m xing in the fl ow downstream The equival ents
of all this mxing is a fully mxed volunme of the
punp. That's just the assunption that we're nmaking.
So we made these two basic assunptions, and then we
ran atest. And | have the results of the test if you
want, but basically we activated t he punp and neasur ed
what was goi ng through. And then we calculated with
this sinple nodel that they explained to you what
happens, and the front of the slug, which is here at
this point as you activate the punp, we go only
through the punp, so the mxing that the front
experienced is only one m xi ng vol une, the vol unme of
t he punp. Therefore, it maintains its sharpness.
Dependi ng on the slug, which is back into the steam
generator on the other end experience m xi ng because
it goes through the steam generator outer plenum

first, and then through the punp second, so it's a
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much nore sl anted-type process. Wat we get is this
i ne.

VI CE- CHAl RVAN  WALLI S: That's your
nmeasurenent at the outlet site.

MR di MARZO Yes, the dots are the
nmeasurenent at the outlet pipe. And the |line is what
you get from-- these are close formsolution of the
sane equation that | showed you on the very first
slide. And again, |'ve got the case if you want.

So this gives ne a tool to predict the
input to the calculation, so that's basically the
nmet hodol ogy of the tools that were used to generate
the results that David Di anond just showed you for a
variety of conditions.

VI CE- CHAl RMVAN WALLI'S: This is al so a peer
revi ew docunent, and --

MR di MARZO This is -- right.

MEMBER RANSOM This has got the
equi val ent of an ACRS standing ovation sil ence.

MEMBER POVNERS: That's t he best thingthat
coul d happen to you.

MR. di MARZO These are ny concl usi ons.
So t he RELAP/ PARCS nodel for the in-vessel mxing is
reasonabl e, al beit conservative. These m xi ng nodel s

are used to generate the boundary conditiontoit, and
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basically what we do with that, we fill themin the
ti me dependent volune, that's at the bottomof -- the
i nput of the RELAP code, as shown.

MEMBER RANSOM  Thank you. | think this
was really the key behind resolution of this issue,
because all of the work that had been done i n the past
t hat brought this issueto the front assumed pl ug fl ow
t hr oughout, so t he step change, i nstant aneous entrance
tothe core, andthat did createreactivity transients
t hat woul d bri ng about core damage, and so this was a
very inportant contribution | think, and it adds
realism as well as still some conservatismto the
anal ysis. So thank you.

VI CE- CHAl RVAN WALLI S: I f he had al so done
the other extrene, like putting in a slug with no
mxing, it's showng that that gave a bigger
reactivity transient. Soyou didn't dothat actually,
you just put inanorerealistic one. It's perfectly
okay, just careful about the word "conservative" if
you didn't do the alternative thing -- it's been done
before. You did it, that's right.

MR. ROSENTHAL.: Right. And they use a
poi nt kinetics, we used a 3D kinetics nodel. In ny
branch, of course we do reactor physics and we do

t her nohydraul i cs code devel opnent. | also have a
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substantial fuel programunderway. And Ral ph Meyer
sits on the other side of a partition from ne.

MEMBER ROSEN:  Never heard of him

MR. ROSENTHAL: It woul d have been | thi nk
i nproper to use the regulatory limts on acceptable
fuel enthal py deposition when research itself had
issued a letter to NRR, and we're working with NRR
advi sing themfor high burn-up fuel, the perm ssible
ent hal py deposition in a reactivity insertion event,
you have an injected rod specifically m ght well be
| ower. Dana, of course, is famliar with that work,
and | asked Ralph to cone down, Dana, because |
t hought that he mght be able to better answer
guestions on relative fuel tine constants, et cetera,
than | am

MEMBER POVNERS: Ral ph, the question that
| have posed is that in the course of discussing this
resolution sone power inputs to the fuel over
relatively long time schedul es conpared to what we're
used to for reactivity transients are predicted, but
-- and there was a confidence that this was okay. And
the articul ated basis of that confidence was the 280
cal orie per gramgeriatriccriterion. Andthat's only
one i ssue.

The other issueis that it seens to ne the
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anal yses have been done not |ooking at the nost
pat hol ogi cal configuration of fuel; that is, the
configuration that was exam ned, clearly the nost
energetic events occur in the fresh fuel, but the
guestion is what about adjacent assenblies that have
some burn-up, the adjacent assenblies that were
exam ned had rods in them So one obviously asks the
guestion what happens if the adjacent burned-up
assenblies don't have rods in them And so | guess
t he question being put toyouis, isit, infact, okay
to have a fairly potent energy inputs to fuel rods
that over some protracted period of time - well,
protracted, of course, is nmeasuredin seconds, but not
neasured in mlliseconds - and how do you know? And
not necessarily single inpulses, but nultiple
i mpul ses.

MR. MEYER  Ckay. |'m Ral ph Meyer from
NRC s Research O fice. Harold showed nme out in the
hal| before | came in, showed nme slide 11 in David
D anond' s presentati on, and poi nted out t he two pul ses
that you were thinking about. The first one was the
initial pulse, which is very sharp, but had an energy
content of sonething on the order of 40 cal ories per
gram

Now at 40 cal ories per gram we know from
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test pul se experinents that 40 calories per gramis
not sufficient to cause cladding failure or crack in
t he cl adding, or perforation of the cladding in any
way. So | woul d say that you can rul e out any concern
over that initial spike, because the energy content is
too | ow

The next one that Harold points out is
very broad, if I'mlooking at the right figure, and
has a peak fuel enthalpy of 180 cal ories per gram
kay. So you can see that on the scale here on the
ri ght-hand side. And as you nenti oned, Dana, it's the
hal f-width of this pulse, the full width at half-
maxi numis several seconds.

MEMBER PONERS: |' mnot sure that's a good

nmeasure for this particular scenario. | don't think
you want the half-width - | nean, pulse width at hal f-
height. | think you want the ranp tine here.

MR. MEYER  Well, you want the which?

MEMBER POVNERS: The ranp, howfast you get
up to the peak. And it's over 2 seconds. It's slow.

MR. MEYER: Actually, what matters i s how
much tinme el apses until you cause a failure of the
cl addi ng, and nowit depends on several vari abl es, and
we coul d tal k about whether this is high burn-up fuel

or | owburn-up fuel, whether it is heavily corroded or
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lightly corroded. And all of those would meke a
di fference --

CHAI RMAN BONACA: This is fresh fuel
Ri ght ?

MEMBER PONERS: It's fresh fuel.

MR. MEYER | can't guarantee the | oadi ng
pattern, so for the purpose of this neeting you have
to assume that the enthal py deposition that we're
showing in the fresh fuel, in fact, coul d conceivably
occur in burned fuel where we knowthe l[imt is |ower.

MEMBER ROSEN:  Typically in accord with a
thrice burning fuel, this would -- the begi nning of
the third cycle.

MEMBER SI EBER:  But the key point is that
the fuel after it goes through this transient has to
only be in coolable geonetry, and so that's a
different criteria than the burn-up one, and ent hal py
limts that we're tal ki ng about here.

MR. BESETTE: Actually, there's only
really one pulseinthis event. And basically, you're
sitting around 100 percent power, and you heat up over
t he course of about 5 seconds. And, in fact, these
other things you start to think about, and nost
importantly, some of these rods end up in DNB for a

period of 10 seconds or nore. So you're no |onger
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dealingwith areactivity pul se after 8 seconds or so,
you're dealing nore with a --

MR. MEYER The thing that we'rereally --
that's rel evant. And the thing that we're really
concerned with here is not the failure of the
cl addi ng, but whether you're going to eject fuel in a
manner that woul d cause a fuel coolant interaction.

MEMBER SI EBER:  That's right.

MR. MEYER: Because if you just |lose afew
fuel particles rolling out into the coolant, this is
beni gn. And now that | see that picture clearly,
we' re not tal ki ng about 180 cal ori es per gram except
in-- wait a mnute.

CHAI RVAN BONACA:  Sone things that could
be actual | y 20 percent above. That's an assenbly-w se
aver age ent hal py, as we heard before.

MR, MEYER kay. VWhat | see in this
figure is different fromwhat | thought | heard from
Harol d, so maybe we're going to have to recalibrate
here. Th is initial pulse reaches 180 cal ories per
gr anf

MEMBER ROSEN:  No.

MR. MEYER: Is it theredline or the blue
line that --

CHAI RVAN BONACA: Blue is --
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MR. MEYER: Oh, the blue line. Okay.

Yes, yes, yes, yes. | see it now. | see it now.
kay. Yes. GCkay, so now | see where the 40 is, now
| see where the 180 is. And it's starting at hot
conditions around 16 or 18 calories per gram Ckay.

The overriding factor is the time here,
and the dispersal of fuel is going to require one of
two things. It's going to require either enough fuel
ent hal py to cause significant nelting, which we know
fromexperimental work i s about 230 cal ori es per gram
SO we're nowhere near that; or it's going to require
a lot of fission gas on the grain boundaries, which
can only cone from hi gh burn-up.

MEMBER SI EBER:  Ri ght.

MR. MEYER: And a narrow pul se with a fuel
ent hal py of greater than about 80 cal ories per gram
Now what you have is a very broad pulse with a fuel
ent hal py of 180 calories per gram This pul se may
result in claddi ng damage and cl adding failure froma
hi gh tenperature excursion, but based on the test
results, would not be expected to drive hot fuel
particles into the coolant, so it would be benign.

MR. ROSENTHAL: Maybe we should stop at
t hi s point and just summari ze, because we' re not doi ng

frap tran anal ysis as we sit here, but we will be able
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to couple that in a year or two, and do an integrated
total picture. Okay. So what we've argued is that
for CNE and Westinghouse plants, just based on the
size of the piping, you don't have a recriticality.
You can dism ss the event. But B&Wplants, it's an
i ssue, not for raised | oop, for | ower | oop plants, the
majority of the plants.

We' ve argued that the Iikelihood of the
event is reasonably I ow. Should we have that event,
| can end up in natural circulation for which we've
nmechani stically shown that we've have | ow enthal py
deposition, and the fuel wll survive.

| cannot be dispositive that for the
perverse punp case that | won't danage sone fuel
W' ve argued that the damage of that fuel would be
l[imted in radial and axi al extent, and cool abl e and
wi th ECCS avail able by virtue of the scenario we're
tal ki ng about here. So for the one case where |
cannot be dispositive, the B&Wpunp case, we know t hat
there are procedures that have been put into their
EOPs, and the bases docunent explains why they're
there, and that's the basis that we think that no
further action is necessary.

MEMBER ROSEN: The only thing | can

quarrel with with all of this is the use of the word
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"beni gn" when one tal ks about this event. It would be
a very unbenign thing for the plant manager and his
staff.

MEMBER SI EBER:  Yes, but getting thereis

VMEMBER ROSEN: | think I know what you
mean, but it's not a benign thing.

MEMBER POVERS: Getting there is not
beni gn either.

CHAI RVAN BONACA:  Vic, are you going to
wap it up?

MEMBER RANSOM | think we're through.

MEMBER POVERS: Very good. | guess |
still have one question. | have a | ot of questions,
but 1'1l ask one question. The fanobus blue |ine here

which isn't that sone placeinBaltinore - reflects an
assenbly average the worst broad | ooking |ine.

MEMBER DENNI NG  The black line, that's
not assenbly average.

MEMBER POVERS: Oh, that's not the
assenbly aver age.

CHAI RVAN BONACA:  Well, we were told it
was assenbly average.

MR. MEYER | said there was a difference

of about 20 percent.
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CHAI RVAN BONACA: Okay. So the assenbly

average woul d be | ower than that, and the 20 percent
i s added on top. Ckay.

MEMBER SHACK: But Jack's slide said that
you will get some fuel nmelting, center line nelting.

MVEMBER S| EBER: That's right. That's
where the hotter --

MR. MEYER Let nme conment on t hat because
we have experinental data for fairly narrow pul ses
that address this. And I'll just repeat it again.
You' ve got to get about 230 calories per gram in
there, which would involve already sone incipient
nmel ti ng which may start around 150 cal ori es per gram
but we know experinmentally that you need over 200
before you start really breaking up the fuel, and
putting small pieces into the cool ant.

MR,  ROSENTHAL: The last thing I'm
rem nded that we've nmade a reasonable technical,
mul ti-discipline case, and what we need fromthe ACRS
is aletter.

MEMBER RANSOM  Thank you, M. Chairman.

CHAI RVAN BONACA: Ckay. Thank you. If we

have enough tinme at this neeting, we'll have aletter.
We're struggling with that. You will have a letter
fromus. GCkay. W still have one presentation on the
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agenda, and as | said, at 6:00 I'mgoing to head out,
and we need to absolutely have a di scussion tonight
about sone issue, so we'll try to do the best we can
with the next presentation.

MEMBER SHACK: We have one hour. |[Is that
what you're saying, Mario?

CHAI RMVAN BONACA:  Yes, we have just about
one hour. And if we need two, then we'll have to
post pone the rest of the presentation.

MEMBER S| EBER: 111 gi ve t he
i ntroduction, by the way, in an effort to cut off at
the pass things we've already -- are we ready to
begi n?

CHAI RVAN BONACA:  Yes.

MEMBER S| EBER: Thank you. Qur | ast
subject today is a review of a document that is
provi ded to each of us at Tab 5 in our books, whichis
a draft NUREG entitled FX-XXX, that reports on the
anal ysis of the results of the pilot program al ong
with six reconmendations that the staff believes
shoul d be i ncorporated into a final mtigating system
performance i ndi cator program

| would point out that this project has
been goi ng on since Septenber, 2002, and originally

started in 1999 when Chairman Jackson gave the
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suggestions that the regul ations be risk-inforned.
One of the early projects was the devel opnent of the
ROP, which relies first on inspection findings which
t hrough the significance determ nation process are
color-coded for risk-inportance, and perfornmance
i ndicators whichinitially were not risk-informed and,
therefore, did not nmeet the original guidance where
risk information was to be used to the extent
possi bl e.

In the Mtigating System Performance
| ndi cators area, there was a safety system
unavail ability whi ch for PV\Rs tracked t he
unavailability of high head injection, |ow head
i njection, RHR diesel generator, service water, and
so forth in the equival ent pieces of equipnent for
BWRs, HPSI, RCSI and energency power and so forth. So
you ended up inthe Mtigating or in the safety system
unavail ability indi cator a nunber of indicators which
now under the M tigating SystemPerformance | ndex wi | |
all be rolled into one.

The new proposed i ndex, the devel oprment of
that was started in Septenber, 2002. W nmet tw ce on
that as a subconmittee, and at one tine had a full
comm ttee presentation to describe what those were.

And briefly, the Mtigating System Perfornmance
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I ndi cators are risk-infornmed. They are based on SPAR
nodel s whi ch have been indexed to the plants' PRAs,
and therefore, are plant-specific. And they really
are a summation of the Birnbaum | nportance Factors,
and take into account both wunavailability and
unreliability of each of the conponents sel ected to be
a part of this.

Duri ng t he devel opnent phase, which | asted
about six nonths, the basic structure of the i ndex was
devel oped and a 20 plant pilot program was begun
whi ch again | asted for six nonths, during which a | ot
of Lessons Learned occurred, and now we have this
draft NUREG which I'msure we've all read, and | have
read it. And it provides a nunber of suggestions,
many of which were already transmtted to us
previously; the idea of front stops and back stops,
and sensitive and unsensitive paraneters were
i mportant factors that have been known for probably
about a year now, and incorporated into the process.
So what we'd like to do this afternoon is to review
the draft NUREG report which is the analysis of the
results of the pilot program and see the extent to
which the MSPI is now ready for integration into the
ROP.

| woul d point out that the ROP does not
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represent anything safety-related or safety-
significant. It is an admnistrative tool that is an
out come of the ROP action matrix to guide the staff in
all ocation of resources toward |icensees. So from
t hat standpoint, the MSPI may not and need not be
perfect in every respect, but suitable for the purpose
for whichit's intended, whichis the operation of the
i nspection and enforcenent part of the Comm ssion's
m ssi on.

So with that, Pat, | think you can
proceed. Anything |'ve covered, you may ski p because
we nust end at 6 p.m The m crophones are shut of f at
6 p.m

MR.  BARANOWBKY: Ckay. | am Patrick
Bar anowsky, Chief of the Operating Experience Risk
Anal ysis Branch, and | have Donald Dube, who is a
Senior Ri sk Analyst in ny branch here who will talk
about the MSPI, and Stu Ri chards fromNRR s | nspecti on
Program Branch who will talk about inplenentation
i ssues. And 1'd Ilike to thank you for the
i ntroduction because it's going to nake nmy job a | ot
easier. | don't have to repeat things that you said,
and we will nove al ong accordingly.

W are going to give you the status of

i mpl enent ati on. Stu will actually present that.

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




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

388

We're going to go over a few technical issues that
were still open, | think, at the |last nmeeting. You
did have the report which provides a fairly
significant discussion of those issues. And at the
end, we want to talk about having a letter fromthe

ACRS. So this is the content. W nade a few changes

inorder here. 1'mgoingto do the MSPI overview, Don
will do the technical discussion, I'll get back to the
sunmary, and at the very end we'll followup with the

i mpl enent ati on issues.

We think that the work that we've done
indicates that the MSPI is a robust performnce
indicator that can differentiate risk-significant
changes in system performance, and i s reasonabl e for
t he i ntended application. It's beentested, eval uated
t hrough the pil ot program as you nentioned. W have
a good understanding of its characteristics, its
strengths, its Ilimtations, and we have pretty
significant docunmentation on all the issues that are
associated with MSPI that we did quite a bit of study
on during and after the pilot, and that's in the
report that we sent.

W think it's pretty clear that the
indicator is a better neasure of system performnce

for many reasons than the safety systemunavail ability
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indicator, and that it addresses t he known probl ens of
the safety systemunavailability indicator.

" mnot going to go all the history that
John gave a great discussion on, but | do want to
mention that the MSPI was fornul ated to address known
i ssues with t he safety system performance
unavai l abil ity performance i ndicator, specifically the
way fault exposure tinme was used, the fact that
unreliability elements were not in the indicator
There were sone definition differences and
unavailability in that indicator, and sone other
i ndi cations, such as what's used in the Mintenance
Rul e and 1 NPO WANO i ndi cators. There was a cascadi ng
of failures using the SSUfromsupport systemto front
line systens, which gave nultiple hits for a single
i ssue and was problematic interns of dealingwiththe
action matri X. And the thresholds were mnimally
ri sk-informed, and certainly not plant-specific, sowe
went through the history of devel opi ng the indicator,
as di scussed.

Qur conclusions are that we've tested,
eval uated this through a pilot program |'mat the
wong thing. And now!l go to Don. |' alnost skipped
t he whol e hour.

MR. DUBE: Thank you. "Il go through

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

390

this quickly. The MSPI accounts for unavailability
and unreliability which occur indicated as an I, and
it uses the plant-specific PRA nodel to derive risk-
i mportant measures, so it really captures the plant-
specific configuration and performance which the
current indicator does not.

The data will be consistent with current
PRA met hods which is not necessarily the case of the
current SSU, and wll be consistent wth the
mai ntenance rule. The data will be integrated with
the consolidated data entry program under |NPO s
jurisdiction, soit's going to be kind of a one-stop
shopping for data. Licensees will send their datato
INPO and it will be used for a nunber of things
| ooki ng at equi pnent performance, systemperfornmance,
but also part of it will be used for the MSPI.

MEMBER APOSTOLAKI S: | ama little bit
surprised that you guys don't put as part of your
advant ages for going with MSPI the fact that, | think
it addresses the - what flaw was that, fundanental
flaw of the ROP. \Wat do we call it, it was another
adj ecti ve.

MEMBER SI EBER: VWi ch one?

MEMBER APOSTCOLAKI S: The ACRS identified

a fundament al flaw, whi ch was changi ng each i ndi cat or,
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and t hen seei ng what happens to CDF and t hen based on
that, setting the thresholds. And we argued that you
can't doit one at atinme. You shouldn't be doing it
one - because the core damage will not occur because
one i ndi cator or one unavailability went too high. It
will be the conbination of things. And | think by
putting this Birnbaumneasure there, you' re actually
addressing this issue.

MEMBER SI EBER:  That's right.

MEMBER APOSTOLAKIS:  And | would nmake a
big deal out of it.

VMR. DUBE: | would say an ACRS letter
could make a big deal out of it.

MEMBER APOSTOLAKI S:  No, but you go back
to that letter. | nean, our mmjor conplaint in al
the letters we've witten on ROP has been that. You
understand the issue?

MR DUBE: Yes, | understand --

MEMBER SHACK: If you set the threshold

based on this, you still have that problem if you're
| ooking at the -- if you use the Birnbaum it
integrates it, but you're still |ooking at the change

due to this specific set of --
MR.  BARANOWSBKY: We are hol ding other

factors constant.
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MEMBER SHACK: Oher factors constant.

MR.  BARANOWNSKY: W are holding them
constant, but we're adjusting themto whatever they
are at that time. They're not being held constant
forever. They get updated --

MEMBER SIEBER: It's the conbination of
t hese factors that go in there.

MEMBER APOSTCOLAKI S: But it's a step
toward resol ution of that.

MEMBER SI EBER:  And rather than | ook at
peer conparisons --

MEMBER APOSTOLAKI S:  The ot her guys are on
the PRA, so you better not refer to it.

MEMBER S| EBER: Rat her than | ook at peer
conmpari sons for green and white threshold, you're
| ooking basically at risk information, which | think
isaninprovenment. Andthat's certainly inthere, and
it's one of the features.

MEMBER APOSTOLAKIS: Do you have to tie
thistotrainunavailability? Isit to be able to, as
you say, be consistent with what other people are
doi ng?

MEMBER SI EBER: It's trainunavailability.

MR. DUBE: It's train unavailability --

VEMBER APOSTOLAKI S: | know what it is,
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but does it have to be? It doesn't look like it has
to be. | nmean, it can be a conponent, internal
conmponent, couldn't it?

MEMBER S| EBER:  There was argunments i nthe
paper why it was better off being train rather than --

MEMBER APOSTOLAKI S: Vell, one of the
reasons is the Maintenance Rule, | think

MEMBER SI EBER Yes.

MR DUBE: Whn't have to collect extra
dat a.

MR. BARANOWSKY: The way the formul ation
is, we could actually take any set of itens in the
plant. It doesn't nmake any difference whether it's
trains, or conponents --

MEMBER SI EBER:  And apply those.

MR. BARANOWEBKY: So that's a kind of
uni que thing about it.

MEMBER APOSTOLAKI S:  No, because you have
sone |imtation that you don't include commobn cause
failures. But if you went to a conmponent |evel, then
you could include it.

MR. BARANOWSKY: Well, we include conmon
cause failure as a factor to recogni ze the i nportance
of failures, but what we have troubl e doing is taking

a commpn cause failure event and as a result of it,
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making a change to the common cause failure
paranmeters, because the time frame for wupdating
information is too short to get a good estimate of the
conmon cause par aneter

MEMBER SI EBER: One of the other factors
is the back-stop provision in a way provides a
mechanism so the comon cause factors aren't
over| ooked all together for insensitive paraneters.
So even though it's sort of in the abstract there,
there is a consideration, a process that nust be gone
t hr ough when peopl e anal yze what t he MSPI real | y neans
as it's applied to the matrix for a given plant, as |
see it.

MR. BARANOWBKY: Yes. The met hodol ogy
presunmes that common cause failures can be treated
t hrough correl ations of single failures.

MEMBER SI EBER. Ri ght.

MR. BARANOWSKY: But that the occurrence
of a common cause failure where nultiple conmponents
fail is so significant that we want to | ook at that
separately, so we put that off to the significance
determ nation process. It's a blend of things.

MEMBER S| EBER: And that's because the
conmmon cause failure of that nature is probably a

cross-cutting event.
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MR, BARANOWBKY: Yes, it has big

i mpl i cations.

MEMBER SI EBER:  That's right.

MEMBER SHACK: Wel |, the back-stopis al so
purely a performance neasure.

MEMBER SI EBER:  That's right.

MEMBER SHACK: So it does solve sonme of
the problens that we originally had with the ROP.

MEMBER SI EBER  Yes.

MR. BARANOWASBKY: Well, we were |istening
to you guys, and we --

MEMBER SI EBER: Well, the way | addressed
all that in ny draft letter was to say you have
i stened to and i ncor porated our corments i nthe past,
whi ch include all of these things.

MR. DUBE: | decided to use a |ayman's
definition, so there are no equations here. But a
good way to rel ate what the MSPI is, it's a neasure of
the deviation of plant system unavailability and
conponent wunreliabilities from historical baseline
val ues, so you have HPSI punp unreliability at a
plant, mnus a historical value. |If it's positive,
that's bad because unreliability of that punp at the
plant is worse than the industry norm But we can

relate wunavailability and unreliability by their
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i mpoortant, their risk-inportance, sothat factor, if
you wll, that coefficient is what rel ates
unavailability and unreliability, and nakes them an
appl e-t o-appl e conpari son, which I think is somewhat
uni que. And then we can al so conpare the inportance
of a punp in a system or the valve in a systemagain
by the inportance, weighting by the inportance
neasur e. So it's an interesting way to comnbine
unavailability and unreliability into a single system
nmeasure.

MEMBER S| EBER: The valves have been
excluded fromthe anal ysis.

MR DUBE: Well, lowrisk inmportant val ves
can be excluded, because --

MEMBER S| EBER: Even though they're
active.

MR DUBE: Yes, because we det ermn ned t hat
if we excluded I owrisk important val ves, it woul d not
change the index by any measurable ampunt. It would
be insignificant.

MEMBER SI EBER:  Just so that's clear

MR. DUBE: And so in that way, if a valve
is inportant to the PRAresults it will be included.
If it's bel ow sone truncation | evel, some threshol d,

we decided that the cost of collecting the data did
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not outwei gh whatever inpact it had on the MSPI.

MEMBER SI EBER:  Ri ght.

MR DUBE: It would |eave out.

MEMBER ROSEN: The |l ow ri sk i nportance of
a valve is knowmn in every plant? | nmean, the risk
i nportance of each valve?

MR. DUBE: There's a threshold. It would
be a Bi rnbaumof 10 to the m nus 6, so |licensees w ||
calculate this, and if they're below-- if avalveis
below it, they can leave it out of the system

MEMBER ROSEN: |I'mtrying to get to the
guestion of is there a plant out there still whois so
non-PRA informed that they can't tell you the risk
i nportance of their valves?

MR. DUBE: No, they should all have it.

MEMBER ROSEN: They all have them

MR, DUBE: Yes.

MEMBER ROSEN: Mai nt enance Rul e forced
t hat .

MR. DUBE: Onh, yes, definitely.

MR. BARANOASBKY: Where or not their PRAIS
complete --

MR. DUBE: It can be easily cal cul at ed.

MR. BARANOWSKY: Yes, whether the PRAis

adequate or not, we have an issue on that. But they
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have sonet hi ng.

MEMBER SI EBER:  That's for anot her day.

VMR. DUBE: So I'm on the technical
approach, 1'Il go quickly. But basically, | nentioned
it before - it's an approxi mate change in CDF, and
it's not an exact because it's tail expansion, if you
will, and we're only using the first term and there
are other ternms. But for what we're | ooki ng at, which
is trying to | ook at deviation of system performance
fromthe norm we feel that it does a good job. It
i ncl udes unavailability and unreliability, and as |
sai d before, it accounts for plant-specific features,
and pl ant-specific core damage frequency.

MEMBER RANSOM |s the baseline that it's
conpared to plant-specific, or is that an industry
basel i ne?

MR, DUBE: I ndustry baseline, generic
i ndustry baseline on unreliability.

MEMBER S| EBER: The system and conponent
| evel depends on  whet her you're tal king
unavailability of unreliability.

MR. DUBE: Yes, there are sone
di fferences, but basicallyit's genericindustry data.

MEMBER APOSTOLAKI S: Let me understand

that alittle better. Aren't you updating as you go?
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MEMBER SI EBER:  Yes.

MR. DUBE: No, we're using data that's
roughly representative of 1995 to 1997 industry
performance which has been deemed by policy to be
accept abl e.

MR. BARANOWSKY: Plus the standard that
was set during the ROP devel opnent, the Conm ssion
actual ly bought into that. And even though we're
using data that's nore current, what we've done is
benchmarked it to see whether it's -- it's alittle
bit conservative, so we got sonewhat conservative
i mprovenent over that 95 to " 97.

MEMBER APCSTOLAKI S:  So t he SPAR nodel is
pl ant-specific only in the sense of the full event is
bei ng pl ant - speci fi c.

MR. DUBE: SPAR nodels currently don't
have plant-specific failure rates. It could. That's
t he next step.

MR. BARANOWSBKY: And when we put the MPSI
data in, that is plant-specific failure rates, and
then we conpare that to the baseline, which is a
generic nunber of 95 to 97 tine frane.

MEMBER S| EBER: But t he SPAR nodel s have
been benchmarked and are within a factor of 2 to 4 of

the plant's PRAs as | understand it.
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MR. DUBE: WE ve had a major effort on

t hat .

MR. BARANOWABKY: Yes. W're actually able
to get a lot closer but where we are factors of 2 to
4, we've identifiedthe factors withinthe nodel s that
cause that difference, and that's part of our PRA
adequacy resolution activity to get those things
wor ked out .

MEMBER S| EBER: But this has been
addressed by the staff as an issue.

MR, BARANOASBKY:  Yes.

MEMBER SI EBER:  An ongoing issue in the
devel opnent of the NMSPI

MR, BARANOWSBKY:  Yes.

MEMBER SIEBER:  And it's in-hand now

MR. BARANOWSBKY:  Yes.

MR. DUBE: These are the systens, | won't
spend any tine, but it's basically high pressure
systens, aux feed. Generally, the nost risk-inportant
systenms. And what we have that's not in the current
ROP ar e support systemcool i ng wat er systens, service
wat er, energency service water, conponent cooling
wat er .

Now |I'm going to shift over to the

resolution of the key technical issues. Sone of them
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we' ve di scussed before, but we've reached a decision
on these, both the NRC as an agency, as well as the
wor ki ng group with the industry.

Vel ocity behind the front stop is that
expected performance variation should not result in
crossing a performance threshold. In other words,
there is some distribution, a conmponent, an
aut onobi l e, a punp, there's sone normal distribution
to failure rates, and within some range, one would
expect sone variation. Andjust becauseit's slightly
wor se than average, or slightly better than average,
that's a normal expected variation.

MEMBER SHACK: But why didn't you define
the front stop as sort of the inverse of the back
stop? | nean, you defined the back stop in exactly
the way | thought you woul d. You would | ook at sort
of the nunber of failures you woul d expect to get, and
i f you got nore failures, you knew you had a probl em
Here, why didn't you do it in the sane way - define
the sort of nunber of failures you expected to get,
and accept it. And you sonehow introduce this
artificial capping or therisk cap, and | can't quite
figure out --

MR. DUBE: Wel |, because the expected

nunber of failures typically islike .1 or .2 on many
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conponents on many systens, soO --

MEMBER SIEBER And it can result in a
risk nunber greater than what you would normally
expect, and that's why the cap is there.

MEMBER SHACK: So you're really saying
that one is the smallest integer that corresponds
really to what you're expecting there is.

MEMBER SI EBER:  Ri ght.

MR. DUBE: That's the chall enge.

MEMBER SHACK: That's the chall enge.
Okay. That's reasonabl e enough.

MR. DUBE: So the front stop is a
mechanism and it is just that it mnimzes the
i kelihood that one failure or one failure beyond
baseline, which is generally about one or two, in a
three-year periodresults inwhite. But we built into
this the allowance that the index could still becone
white with one or even zero failures if there's
significant systemunavailability, sol neanit was --
there's so many degrees of freedom but we built into
it an all owance that even with the front stop, if the
particul ar system had a | ar ge amount of
unavailability, it would still becone white. And
that's why we thought it was a better nechani smthan

having a white failure, a hard and fast one failure
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not be white, and so we think it's kind of the best of
all worlds.

So a decision has been nmade to nove
forward with the front stop. It's one of the
recommendati ons in the NUREG report.

MEMBER SHACK: They're going to still do
an SDP on that failure. Right?

MR. DUBE: Yes. That was the big
di fference between four nonths ago, six nonths ago
when we net and now.

The back stop is a recognition that there
are sone |lower risk significant conmponents, but the
algorithm would allow a large nunmber of failures
before it turned white, but we just didn't feel that
t hat was appropriate, so the back stop is a nechani sm
that results in white if a conponent type exhibits a
statistically significant departure fromthe expected
nunber of failures in athree-year period, regardl ess
of risk-significance.

And j ust qui ckly nmoving on - the decision
has been made to nove forward with the back stop as
reconmended. And actually, there wasn't any
controversy on that.

MEMBER SI EBER:  Yes. ON the other hand,

that does take you out of the risk-informed area,
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except to the extent that it deals tangentially with
a common cause failure, but it takes sone managenent
insight to get there in each case.

MR. BARANOWSBKY: | think but everybody
agreed t hat when you have performance that's degraded
to that extent, it's hard to say it's just oh, one
conponent. There may be a lot nore to it, and so
pretty much agreenent, industry and everybody el se
that that's sonething that we want to correct.

MEMBER APOSTOLAKI S:  Let's go back t o what
Don just said, that if there is a statistically
significant deviation fromwhat's expected, it noves
on to white, so it's not tied to CDF then.

MEMBER SIEBER:  No, it's not --

MR. DUBE: The back stop is perfornmance-
based.

MEMBER SIEBER:  It's not risk-inforned.

MEMBER APOSTOLAKI S: So it's really
per f or mance- based, which is good.

MR. DUBE: And it's an or situation. You
could turn white --

MEMBER APOSTOLAKI S:  Which is what -- we
al so argued that.

MEMBER SI EBER:  That's right.

MR. DUBE: It could turn white because you
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exceed the CDF threshold, or it could turn white if
you exceed the perfornmance-based back stop

MEMBER APOSTOLAKI S: Now fromt he pil ots,
whi ch one did you see dom nating?

MR. DUBE: Well, we designed the back stop
so that it would be invoked infrequently, and we
didn't see it - we canme very close. San Onofri had a
back stop limt on the salt water punps of seven, |
bel i eve, and they had six failures in a three-year
peri od. They could still get that seventh one
sonetime in the future.

MEMBER APOSTOLAKIS: So the delta CDF.

MR DUBE: Was |ow.

MEMBER APOSTOLAKIS:  No, ny question is
there are two ways of getting into white, as |
under st and.

MR DUBE: Yes. Delta CDF.

MEMBER APOSTOLAKIS: Delta CDF, and the
other is the deviation.

MR DUBE: O the deviation.

MEMBER SI EBER: O the back stop. Yes.

MEMBER APOCSTOLAKI S:  And you say that the
Delta CDF was the one that put it to white --

MR. DUBE: Most of thetinme in the pilot,

yes. And the back stops invoked a fraction of --
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VEMBER APOSTCOLAKI S: But isn't that a

little strange?

MEMBER SHACK: Well, they have a fairly
hi gh -- you know, that woul d be one thing I'd qui bble
over is you're asking for a lot of statistical
confidence. | don't know how you cane up with those
nunber s and what ever judgnment, but you coul d have nmade
those nunbers a little |l ower, and then your back stop
woul d have gotten you there faster.

MEMBER APOSTOLAKI S: We first -- let's say
a plant starts deviating, wouldn't you first deviate
fromthe i ndustry average significantly before you hit
a Delta CDF? | nmean, that's what | woul d expect.

MR DUBE: 1It's a function of the risk-
i mportance of a particular conmponent. It's a strong
function of the risk-inmportance of the conponent too.

MEMBER APOSTOLAKIS:  Well, intuitively I
woul d expect it the other way.

MR. DUBE: But we specifically designed
the back stop to be infrequently invoked as a | ast
neasure.

MR. BARANOWSBKY: And you'll recall, we are
tracki ng sonme conponent, specifically valves withvery
| ow risk-inportance.

MEMBER APOSTOLAKI S: Essentially there you
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are saying --

MR. BARANOWSKY: Those are the ones where
you could have a |l ot of failures before you ever get
near ri sk.

MEMBER APOSTOLAKI S:  So that's where you
see the nove to white before.

MR. BARANOWSKY: So at |east these have
sone neasure of risk-inportance that's worth | ooki ng
at, but it's not that high.

MEMBER SI EBER.  Ckay. Wy don't we go to
t he short-term back stop.

MR. DUBE: Well, when we did a benchmark
and we took all of the whites and near white fromthe
pilot plant, and tried to understand them tried to
conmpare themto what SDP, Significance Determ nation
Process, showed, what the SSU showed, there was one
t hat we coul dn't explain where the SDP gave it a very
clear white. It was a high white, and the MSPI for a
nunber of reasons showed it to be a high green. More
unavailability or one nore failure woul d have nade it
a white, but we tinkered around with the idea of a
short-term back stop, but we reached t he concl usi on,
whi ch woul d have been expect ed nunber of fail ures over
one or two quarters instead of three-years. And the

long and short of it is we felt that it would
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conplicate the index. It was not in keeping with the
nonitoring trend over a three-year period, which is
what -- we kind of went into this pilot programwth
t he understandi ng. And then the decision to keep the
SDP sonewhat obviated the need, because this event
woul d have still been white. It would have been top
white by SDP and not by MSPI, but it wouldn't have
snuck through the cracks, if you wll.

MEMBER SHACK: Suppose | settled for a one
chance in 25 of a false positive for ny back stop,
woul d | have caught it then? | nean, you've got one
chance in a hundred now.

MR. DUBE: No, | don't think so.

MEMBER SHACK: You still wouldn't have
gotten it.

MR DUBE: No.

MEMBER SI EBER: But the only reason you
got a white out of the SDP is because an i nspector had
an i nspection finding to whichthe SDP was applied, so
nowyou're relying onthe inspector and the inspection
findings todeterm ne the nost significant wei ght that
you woul d apply to the specific events.

MEMBER ROSEN: But isn't it true, Jack,
that four EDG failures in the third-quarter would

likely catch an inspector's attention?
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VEMBER S| EBER: I would think so.

MEMBER ROSEN:  So | don't think --

VMEMBER Sl EBER: Caught ny inspector's
attention, except it was only two that caught his
attention.

MEMBER ROSEN: But the point is it
woul dn't slip through.

MEMBER SI EBER:  That's true. And | think
that's justification for not further nessing with the
concept of a short-termback stop. | think it's okay
as i s, what you' ve done.

MR DUBE: There was sone staff concern on
t he use of a constrained non-informative prior. This
is the prior distribution that's used, that we used
pl ant -speci fic data, the Baysian update.

MEMBER ROSEN. By the way, |I'mglad you
didn't have that word in your definition of MSPI,
"constrai ned non-informative prior".

MR. DUBE: W had | ooked at the CNI P al ong
with others. It had the best false positive/false
negati ve characteristics in our earlier report. Wth
no prior, NUREG 17.53 found the i ndex woul d have been
much too volatile |l eading to very high fal se positive
probability, so we decided it's good enough to

pr oceed.
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Now t here are ot her prom si ng
possibilities, one of the authors, Dr. Atwood i s here,
but it would require nuch nore data. W'd have to
basically -- we are noww th that where common cause
paranetric nodel s were wi th cal cul ati ng t he paraneters
25 years ago perhaps, so it has prom se, but it would
require nmuch nore data anal ysi s and nore devel opnent.
So we feel that the CNIP i s adequate to nove on, and
so the decisions have been nmade to nove forward the
CNI P, knowing that it's not perfect, but it seens to
be the best of what we can do.

The final open issue had to do with PRA
qual ity, and so as not to hang up the i npl enent ati on of
the MSPI, a separate working group has been forned
t hat consists of three nenbers fromthe NRC staff and
two fromindustry. Basically, it's to determ ne the
PRA quality needs for the MSPI application, the
appropri ateness of the ASME standard, what kind of
docunent ati on is needed, what are the main nodeling
i ssues. And they are building upon some of our
i nsights fromsonme of the SPAR and pl ant PRA nodel i ng
benchmar ks that we did. And so that's noving forward,
Garreth Perry is the chairman of that conmttee.

Finally, a couple of slides. W received

conments fromsi x persons or organi zations. They were
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supportive of the MSPI techni cal concepts, the nucl ear
i ndustry reps endorsed all six recommendations inthe
draft NUREGreport. We did get sonme conments fromDr.
Vesl ey who has hi s nanme on the i nportance neasures so
he knows sonet hi ng about it. The cohort effect, which
has to do with the fact that it's only a |inear
approxi mati on to change a core damage frequency, and
t here perhaps synergistic effects that could result.
And we spent a lot of tine and effort, did a | ot of
anal ysi s, and ended up putting a whol e appendi x inthe
report, Appendix M that we feel addresses those
concer ns.

We recogni ze that the MSPI is alinearized
approxi mation to the change i n CDF for given change in
system unavail ability/unreliability, but as | said,
with the basic definition of the MSPI, is that we use
t he pl ant-specific inportance nmeasures as weights to
| ook at the -- weighting the difference between act ual
pl ant performance and generic baseline. And that's
their primary purpose, so they're derived once when a
PRA nodel is updated, the values will be derived once
and can be input into the consolidated data entry
program at | NPQO

CHAI RVAN BONACA: |Is the cohort effect a

result of your use of mmins rather than conponents?
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MR, DUBE: No. It's more a function of

the fact that when you do a tailor expansion, we're
only | ooking at Delta-- we're literally adding Deltas
from Punp A, Punp B, Punp C, Valve A, Valve B - but
if you |l ook at cut sets, there are changes in Punp A
and changes in Punp B in certain cut sets.

MEMBER APOSTOLAKIS: So all you need is
one extra term

MR. DUBE: We could go to second order --

MEMBER APOSTOLAKI S: Second order are
three terns. Two of them drop out, don't they,
because they require a second derivati ve.

MR DUBE: No, we don't have second
derivati ve.

MEMBER APOSTOLAKIS: So it would be only
one term the cross-term so it's not a big deal.

MR. DUBE: | nplenentation-wi seit would be
a big deal. And Dr. Atwood wote a nice treatise in
Appendi x M on how one might do it in theory, but it
does add a significant conplication because you need
to do -- get that second derivative, and for 50
conmponents getting that second derivative of various
conbi nati ons woul d be a PRA practice ni ghtmare.

MEMBER APOSTOLAKI S:  What do you nean 50

conmponent s?
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MR. DUBE: Well, the NMSPI has 50

conponents on it, typically.

MEMBER APOSTOLAKI S:  System

MR DUBE: Total.

MEMBER APOSTOLAKI S:  For one system

MR. DUBE: For all six systens. You get
cross-terns of Diesel Awith Aux B, Punp B and so on
and so forth, so it could get very conplicated. It
could be done, in theory --

MEMBER APOSTOLAKI S:  Because the diesels
are --

MR DUBE: Right.

VEMBER ROSEN: This MSPI - excuse ne,
Geor ge.

MEMBER APOSTOLAKI S: Go ahead.

MEMBER ROSEN: This MSPI - PRA qual ity task
group, is that going to hold up the train | eaving the
station? Is it something that needs to get done
bef ore we go ahead with NMSPI?

MR. BARANOWSKY: It's being done. Are you
going to address that or do you want me to say
anyt hi ng about that?

MR. RICHARDS: Well, in short the answer
is yes, it has to be done before MSPI can nove al ong

its tinmeline.
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MEMBER ROSEN:  And how | ong i s that going

to take?

MR. RI CHARDS: We scheduledit, | believe,
to roughly gountil the end of this nmonth, soit's in
the near term

VEMBER ROSEN: It's a couple of weeks
t hen.

MR. RICHARDS: M ke, do you have better
i nformati on?

MR. CHEOK: This is Mke Cheok. W are
supposed to cone up with a -- we're schedul ed to cone
up with a draft recommendation in Decenber to be
di scussed with, | guess, the agency and i ndustry reps.

MR. DUBE: Bottomlineis we feel that the
formulation as is is good enough for its intended use.
And if this were a, let's say an online risk nonitor,
clearly just usingthe first termwoul d be i nadequat e,
because here when you renove a conponent fromservice,
we' re not tal king about Delta CDFs of 10 to the m nus
6. W want to be talking about risk achievenent
factors of two and ten, neani ng doubling, or even ten-
fold increase in core danmage frequency in that tine
frame when t hat equi pment i s renoved fromservice. So
obviously, this fornulation wouldn't be adequate to

that, but for the range of changes in CDF that we
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expect and that we've seen fromthe pilot plant, we
feel that it's adequate. And that's all | have.

MR. BARANOWSKY: Ckay. So now we get to

MEMBER APOSTOLAKI S:  Your assignnment on
the frequency of initiators, it appears to nme you can
handl e them the way you're handl i ng t he
unavail ability, because all you're doing is you're
finding the --

MR DUBE: Right.

MEMBER APOSTOLAKI S: If at all that has a
problem You can't find it all for the frequency of
initiating events, but you couldincludetheminthis.

MR. DUBE: You nean a change ininitiating
event frequency?

MEMBER APOSTOLAKI S:  Yes. Wy not?

MR DUBE: Well, the next generation --

VMEMBER APOSTCLAKI S: It's already an
i ndi cat or.

MR. DUBE: The next generation m ght do
that to combine an MSPI-type forrmulation with a --

MEMBER APOSTOLAKI S:  No, |I'm not saying
conbi ned. Have an MSPI for initiators.

MR DUBE: We could do that.

MEMBER APOSTCLAKI S: Not hi ng woul d change.
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MR. BARANOWBKY: That would be an

initiator indicator.

VEMBER S| EBER: ["m not sure that that
adds rmuch to the ROP. Now you can make the ROP so
conplicated that it doesn't --

MEMBER APOSTOLAKI S: Wl |, t he ROP al r eady
has an indicator, doesn't it?

MR. BARANOWSKY: Well, | think the better
-- I like the way we did this one, because there were
specific problens that were identified, and we tried
to desi gn somet hing that addressed the probl ens, and
nmet the objectives of being risk-infornmed. And |
think there are, as | identified, sone other probl ens
with other indicators. W would work with themtotry
to cone up with some inprovenents.

MEMBER SI EBER:  Good | uck.

MEMBER APOSTOLAKI S: So the rmajor
i mprovenent here is that the thresholds are not
generi c any nore?

MR. DUBE: | think the major inprovenent
is that we now account for unreliability.

MEMBER APOSTOLAKI S: Yes, that too,
absolutely. Absolutely.

MR. DUBE: W now take into account the

fact that every plant is different, and they have

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

417

different plant-specific configurations and that is
reflected so they have threshold -- the nunber of
failures that they need to reach the threshold will be
different fromplant to plant, depending - and system
to system dependi ng on the --

MEMBER APOSTOLAKI S: That's what [|'m
sayi ng, that the threshol ds are not generic any nore.

MEMBER SI EBER:  Ri ght.

MEMBER APOSTOLAKIS: Is that correct?

MR. DUBE: In terns of the nunber of
failures they' re not generic. But interns of 10 to
mnus 6, 10 to mnus 5, 10 to mnus 4 they're --

MEMBER APOSTOLAKI S:  Yes.

MR. DUBE: But the nunber of conponent
failures and the percent increase in unavailability
will vary from plant to plant, depending on how
important it is.

MEMBER APOSTOLAKIS: Only to the extent
t hat one pl ant has two di esel s and the ot her has three
di esels. But not including the data action, because
you are using the data from 95 to 97 as a reference.

MR. DUBE: Ri ght. Data will have an
i mpact in the deviation of their performance --

MEMBER APOSTOLAKI S:  From that point of

r ef er ence.
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MR DUBE: Fromthe baseline.

MEMBER APOSTOLAKI S: Wi ch is a point of
reference for everybody.

MR DUBE: Right.

MEMBER APOSTOLAKI S:  Not plant-specific.

MR DUBE: Correct. So it accounts for
unavail ability, it accounts for unreliability, plant-
specific configuration, and pl ant per f or mance
deviation fromthe norm Those are the strengths.

MR. BARANOWBKY: | would al so add that
we' re using pl ant -speci fic PRAs, including | ooking at
PRA adequacy issues in a way that could be done
consistently across all plants here. W're | earning
a | ot about that.

MEMBER S| EBER: That's a secondary effect.

MR. BARANOWSKY: Yes, it is, but it's --

VEMBER S| EBER: It's inportant to the
ultimate outcome, that failureto dothat inatinely
fashion would not prevent initiating the NSPI. I
nmean, it's not a precursor step.

MR. BARANOWSKY: | think a decision has
been made that we need to have adequate PRA quality
for the application of MSPI. So it was a fallout

t hing that we didn't expect when we first startedthis
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VMEMBER S| EBER: That can add to the

timeline.

MR. BARANOWBKY: It's adding to the
tinmeline, but we've |earned a | ot about what causes
folks to have differences of opinion on the risk
associated with plant operating issues, that m ght
have taken years to di scover without a systenmatic way
that we've | ooked at it.

MEMBER SI EBER:  So when do you think the
MSPI wi ||l beconme a fact of |ife as far as the matrix
that is on the NRC website?

MR.  BARANOWBKY: Well that's why we're
going to listen to Stu Richards as soon as | do the
concl usi ons.

MEMBER SI EBER.  Ckay. Do t he concl usi ons,
and let's listen.

MEMBER ROSEN: I think you left an
i nportant thing out of that page, which is the support
system It includes cooling water support system
That's another big event.

MR. BARANOWBKY: Ckay. So to conclude, as
you' ve heard, we've tested and evaluated in a pil ot
programthe MSPI, and di scussed it at numerous public
neetings. There were many issues that were raised,

and we | ooked at themfairly thoroughly and docunent ed
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that in the report. The problens associated with the
current Pls are clearly addressed, and we know a | ot
about the capabilities, strengths, and limtations of
the MSPI, whichis why | think |'msafeinsayingit's
a fairly robust performance indicator.

We | ooked at the sensitivity of how the
MSPI performs when you vary certain issues about
conmon cause failure, and putting valves in and
| eavi ng themout, and whether or not you get the same
out cones. That mekes it robust, if you get the sane
results by making a few changes, and it's not really
twitching, it's a robust indicator.

As we nmentioned, it has desirable
qualities wth respect to plant-specific risk
inplications, reliability and availability treatnent,
captures system performance degradation. The
conput ati on has sone conpl exities, but it's structured
and programmabl e so you can easily inplenent it with
a conputer.

MEMBER APCSTCLAKI S:  You nean i ndi vi dual
licensees will not have to worry about cross-train,
non-i nformative --

MR, BARANOWSKY: No, it's al gebra. I
presunme that we can do al gebra.

MEMBER ROSEN: | suppose you're going to
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i ssue a tenplate sone place --

MR. BARANOWSKY: There will be a tenpl ate

MEMBER ROSEN: Pl ug your failures in and
it wll do the cal cul ation.

MR. BARANOWSKY: | think I NPO is nmaking
the tenpl ate.

MEMBER SI EBER:  Yes, | want --

MR. DUBE: And what will have the offi ci al
calculation, | believe, the |icensee will have their
own mini programnms for what-ifs, but the official wll
be with I NPO

MEMBER SI EBER: Before we conclude this
session, I'd like to review sone of these details as
to what has to be in place, what steps you will take,
so we can decide if there's anything el se we need to
| ook at, or if we just give a global blessing or
criticismin the letter that you' re requesting.

MR. BARANOWBKY: GCkay. We think based on
di scussions that we've had internally and with the
i ndustry, MSPI is consistent withthe Mai ntenance Rul e
i mpl emrent ati on, technical specifications, and SECY 99-
007. The PRA adequacy i ssue i s being addressed. It's
not conpletely addressed yet, but it will be. And so

we get tothe last thing, whichis we'dIliketo get --

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

422
MEMBER SI EBER:  Yes, you did show that.

MR. BARANOWSKY: This thing here. W'd
like torequest an ACRS | etter on this, which you knew
even in our prior nmeeting. You mght recognize the
MSPI as a significant devel opnent in the application
of PRA nethodology in the regulatory program and
endorse it for the intended use in the reactor
oversi ght process, or sonething like that.

MEMBER APOSTOLAKI S:  Now when you say --
| et me understand sonet hi ng.

CHAI RVMAN BONACA:  Non-constrai ned --

MR. BARANOWBKY: Just cane off the top of
nmy head.

MEMBER APOSTOLAKI S: You say it's
consi stent with the Mintenance Rul e.

MR, BARANOWSBKY:  Yes.

MEMBER APOSTOLAKI'S: I n what way?

MEMBER SI EBER:  Sane dat a.

MR,  BARANOWBKY: The definitions of
unavailability and you don't get --

MEMBER APOSTOLAKI S:  But the Maintenance
Rul e uses different thresholds, doesn't it?

MEMBER SI EBER  Yes.

MEMBER APOSTOLAKI S:  Based on raw.

MEMBER SI EBER:  Yes.
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MR. BARANOWSKY: But you don't get going

off in two different directions.

MEMBER APOSTOLAKI S:  The data coll ection
is the same on unavailability, and so on

MR, BARANOWSBKY:  Yes.

MEMBER APOSTOLAKI S:  Does t he Mai nt enance
Rule include unreliability? | don't renmenber. I
think it's only unavailability.

MR.  BARANOWEBKY: Yes, it includes
unreliability.

MEMBER APCSTOLAKI S: I ncl udes
unreliability.

MR. BARANOWBKY:  Yes.

MEMBER SI EBER:  The concept of it.

MR. BARANOWSKY: The concept of it.

MEMBER APOSTCOLAKI S:  What does t hat nmean?

MR. DUBE: It neans you have so nany
failures, you el evate your action.

MR. BARANOWSKY: And in particul ar one of
t he things we tal ked about was unavailability during
our operations versus shutdown, for instance, and why
t hose shoul d be separated when you're trying to | ook
at threshol ds, because therisk is different, and the
drivers are different. Ckay.

MEMBER SI EBER:  Ckay.
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MR. BARANOWABKY: So now Stu will tell you

about what's happeni ng i npl enentation-w se.

MR, Rl CHARDS: Al right. ["m Stu
Ri chards. I|"'mthe Chief of the Inspection Program
Branch in NRR, and we're along with industry the end-

user for MSPI, so when Research goes home, we're going

to still be usingit. And we've had alot to do with
it.

Slide 19, I1'Il go through this pretty
qui ck. W have three slides. It was already

nmenti oned, we piloted this at nine sites and 20 units.
We've touched on it briefly at two comr ssion
neeti ngs. The conmm ssi on gave us sone gui dance in two
SRMs and they have encouraged us to go forward and
work with industry to nake this happen.

MEMBER SI EBER:  That | ast one was a good
one.

MR. RICHARDS: It was al ready nentioned,
we have nonthly meetings with industry on MSPI. |
t hi nk we' ve had over 35 neetings over the | ast couple
of years. Some of these neetings take all day.
There's been a trenendous amount of hard work that's
goneintothis, andl'dliketo conplinent Research on
their work. They've done a real good job.

For us it's cunulated in NRR sending a
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letter to NEI just this past nonth, Septenber,
agreeing to go forward with MSPI inplenentation. And
they said they needed that letter in order for the
industry to start naking sonme investnment in the
process it's going to take to set this up.

MEMBER S| EBER: Let nme ask a question
about NEI. They have a docunent 99-03 which is part
and parcel to this. It's nmentioned in your analysis
report, and it says that revisions will be needed to
99- 03. Is that really true? Does NElI have to do

sonet hi ng?

MR.  DUBE: It's been significantly
revi sed.

MEMBER SI EBER: Ckay. So therevisionis
done. It would neet the recommendations that's in

your report.

MR DUBE: Definitely.

MR. RICHARDS: |Is that different than 99-
027?

MR. DUBE: No. In 99-02, Appendix F is
t he NEI gui dance.

MEMBER S| EBER: 99-03 is the nunber |
have. |Is that the right --

MR DUBE: It's 99-02.

MR. RICHARDS: We' |l touch onthat briefly
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on the third slide. Next slide, please. W already
touched on agreeing with industry for creating the
front stop, and we al ready touched on the concept of
this task group working on what constitutes the
m ni nrum PRA requirenments for NSPI.

On theinplementation side, we see that as
i mportant because we're counting onthat task groupto
provi de us sone i nsi ghts on what we need to i nspect as
far as inplenentation of MSPI, and what we shoul d be
| ooking at long-termcurrent feeding of it.

MEMBER SIEBER. What will you send the
licensees to inform them that the MSPI is now in
effect, and that the data will come through the I NPO
process? Is that going to be a generic letter, or
something like that, or what will it be?

MR. RICHARDS: It will probably be a Reg
| NPO summary, and we'll touch on that a little bit
further down the line here. Well, it really touches
on the last bullet we have here.

MEMBER SI EBER:  And al ong with that, how
will youinformthe public that you' re sw tching over
and when they | ook at the action matrix results on the
website, howw Il they interpret this newindicator,
and how wi Il they know what it neans?

MR. RICHARDS: Well, we plan to have a
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conmuni cati on plan. The indication has saidthey will
have a communi cati on pl an al so. One of the chal |l enges
of MSPI is to explain it to the public in a way
sonmebody can under st and.

MEMBER S| EBER: Yes, that wll be a
chal | enge.

MR. RICHARDS: That will be a chall enge,
SO we are going to put together a conmunication pl an.
W intend to put information out to the public and
make it avail abl e through our ROP website. W're in
the formul ati on stages of that.

MEMBER APOSTOLAKI S: Don's interpretation
is a first good step

MR RICHARDS: |'m sorry.

MEMBER APOSTOLAKI S: Don showed a
definition w thout any equations. That was a first
good step on the way of inform ng the public. | nean,
what else can you do? It's a neasure of this and
that, and this and that.

MR. RICHARDS: Part of the ROPis theidea
t hat sonmebody, an interested stakehol der can t ake t he
i nputs and understand how you canme out with green
white, yellow, or red. O course, inthis caseit's
not going to be so sinple to do, and now because of

the security restrictions, we're no |onger allow ng
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public access to a lot of PRA information, so that
pretty much precl udes anybody fromgoi ng t hrough t hat
exercise. So it will be a challenge.

MEMBER S| EBER: Wel |, there's the public,
and then there's the public. There's the public that,
for example, when | was in industry, the financial
peopl e | ooked at all the SALP reports and performnce
reports to make their own judgnent as to how well the
company i s running the plant. There are other public
that want all the details in preparation for
all egations and so forth, and then there's a third
class of public that takes general views. So | think
sonehow or other, you've got to recognize all three

are out there and tail or conmuni cations to reach al

t hr ee.

MR, RI CHARDS: W agree.

MEMBER SI EBER.  Ckay.

MR. RICHARDS: All right. The |l ast bullet
onthis slide, I1'd like to touch on very quickly, but

it is inportant for us. W agree with the industry
that the inplenentation of MSPI has to occur at al
sites at the same tine. W're not going to end up
with two different Pis, one for plants who can't
t here, and one for plants who can.

Because the PI program is a voluntary
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program the burdento get all the plants |ined up and
ready to inplement basically falls on the industry,
and the industry understands that.

MEMBER SI EBER:  Ri ght.

MR. RICHARDS: Next slide. Sone of the
chal | enges that we're working on right nowin concert
with NEI, we need to get the interpretation issues as
much as we can straightened out. W found out from
other Pis that once a Pl is in place and you start
argui ng about what the details mean, and it makes a
difference about a plant going green or white,
someti mes that can be tough, so we want to iron that
out on the front end, hopefully, and mnimze the
anount of resources it's going totake to answer those
ki nd of questions down the road.

| mentioned al ready we' re wor ki ng wi t h NEI
on their inplementation gui dance, which is contained
in their 99-02 docunent. | nmentioned already the
comuni cation plan and the reg I NPO sumary to tel
the industry what we're doing in this area. | think
there is a mnor detail as far as aligning the data
entry for MSPI and t he Mai ntenance Rul e that needs to
be worked out.

The industry plans to have three public

wor kshops primarily to informthe i ndustry on howto
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i mpl ement  NMSPI . W' Il probably participate or at
| east attend those, and when we do have sone i nter nal
training that we're going to have to do to get the
i nspection staff up to speedininplenentingthe MSPI.

MEMBER S| EBER:  You have to nodify the
i nspection manual too, do you not?

MR. RI CHARDS: Yes, we'll have to change

our -- we have a procedure to go out and verify Pl
entry data. So, of course, we'll change that for
MSPI .

MEMBER SI EBER:  You' ve got to change t hat .

MR. RI CHARDS: The one question that wll
answer ny | ast bullet, when are we going to i npl enent
this. The industry proposes that we i nplenent thisin
the first quarter of cal endar year 2006, so that data
woul d be received by us after that quarter is over in
April of 2006, and that's when we would post it.

MEMBER SIEBER: |'|1 be an ol d man by t hat

MEMBER ROSEN:. Di d you agreeto that tinme?
Have you agreed to that tine frame?

MR. Rl CHARDS: We have agreed to that
schedul e, as long as all the things that have to occur
i n-between now and t hen occur. We're not | ocked into

t hat .
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VEMBER ROSEN: It sounds like a pretty

| ei surely schedule to ne.

MEMBER SIEBER: It certainly does. |[|'lI
be an old nman before you're done.

MR. RICHARDS: Well, part of the schedul e
is actually driven by outages at plants. Wen you
| ook at them having their three workshops and when
t hey have to schedule that, the work that has to be
done by i ndustry to go and make sure peopl es' PRAs are
ready to use MSPI, and the fact that everybody has to
be there, | think you coul d probably argue that maybe
nost of the plants right now are in good shape. But
there's going to be sone population that's going to
have to do sone work

VEMBER ROSEN: Did you say the first
quarter of 20067

MR. RICHARDS: First cal endar quarter.

MEMBER ROSEN: | woul d think that people
woul d -- that nost of the industry is already there
participating in pilots and whatever, and the ones
that aren't there need to get hot, I'd say.

MEMBER APOSTOLAKIS: It's only a year. |
nmean what's the big deal. It's only a year, right?

MR. RICHARDS: W had 20 units out of 103

units.
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VEMBER S| EBER: Ther e wer e sone

adjustments even with those 20 units, because things
weren't working out properly initially, and so there
had to be sone interaction. | can understand sone
time, but in a way I'm a little frustrated, as
probably Steve is also, that that seens to be a | ong
time. GCkay. Anything else that you want to add?

MR. Rl CHARDS: No. Thank you for the
opportunity.

MEMBER SIEBER: If we wite a letter, it
will -- 1 don't know whether you would issue that
NUREG wi th or wi t hout our concurrence, but that woul d
probably be one factor that would be in any letter we
m ght wite, provided ny coll eagues woul d agree with
it.

MEMBER APOSTOLAKI S: VWhat is the
condi tion?

MEMBER S| EBER  The concurrence with the
NUREG that's Tab 5 in our manuals, and sone kind of
concurrence that the staff should proceed with the
i mpl enentation of the MSPI. | think we would be
interested in the future in know ng progress, but |
don't think in the future we need to have neetings to
deal with technical issues upon which we would wite

you additional letters. | think we're nowfar enough
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along that those issues are behind us now and
satisfactorily concluded. Steve.

MEMBER ROSEN. Jack, | only want to say
one nore thing. | think the staff and the industry
both need to be congratul ated on bringing this issue
to this kind of resolution. | think the ROP will be
quite a bit stronger with the new MSPI, and that's in
part why | wanted to get on with it.

MEMBER SI EBER: Okay. Well, that will be
inthe record, and maybe in our letter, too. Soif no
one has any additional questions or the staff has no
addi ti onal comments, M. Chairman, | turn it back to
you, and |'ve gained 35 m nutes.

CHAI RVAN  BONACA: Good for you.
Appreci ate the presentation.

MEMBER SIEBER: Six o'clock is not until
five nore mnutes. | request a break.

CHAl RVAN BONACA:  Yes. A short break,
because we need to get tothis, but let's get a break
until five after, 10 m nutes.

MEMBER SI EBER:  That's good.

CHAI RVAN BONACA:  And t hank you very ruch
for the presentation again.

MEMBER SI EBER. Thank you.

(Wher eupon, the proceedings i nthe above-
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entitled matter went off the record at 5:55 p.m)
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