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PROCEEDI NGS
(8:31:38 a.m)

DR. WALLIS: This is the first day of the
519'" Meeting of the Advisory Conmmittee on Reactor
Saf eguards. During today's neeting, the comittee
will consider the following: power uprate for
Wat erford Nucl ear Plant, m xed oxi de fuel fabrication
facility, and the preparation of ACRS reports.

This neeting is being conducted in
accordance with the provisions of the Federal Advisory
Commttee Act. Dr. John T. Larkins is the Designated
Federal Oficial for the initial portion of the
neeti ng.

W have received no witten comments from
nmenbers of the public regarding today's sessions. W
have received a request from M. Lynman, Union of
Concerned Scientists, for time to make oral statenents
regardi ng MOX fuel fabrication facility. That will be
t hi s afternoon.

Atranscript of portions of the neetingis
bei ng kept, and it is requested that the speakers use
one of the m crophones, identify thensel ves, and speak
with sufficient clarity and vol ume so that they can be
readily heard.

| have a few itens of current interest.
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|"'m very happy to announce that Erik Thornsbury has
been sel ected as a Seni or Staff Engi neer for the ACRS,
and he will be joining us soon. Since Cctober, he's
been assigned to the EDO s Nucl ear Security Specia
Projects Team and we've heard sone of his
present ati ons.

Prior to that, Erik spent eight years as
a Reliability and Risk Engineer in the Ofice of
Research. His recent activities have been focused on
the assessment of potential vulnerabilities and
mtigation strategies for nuclear power plants for
security events. FErik also has significant risk
assessment experience in pressurized thermal shock,
digital instrunentation and control, and reliability
analysis. Erik has a B.S. in mathematics and physics
from Cunber| and Col | ege, Kentucky; an MS. in nucl ear
engi neering fromthe Chio State University, and is
currently working toward a Ph.D. in reliability
engi neering at the University of Maryland, so pl ease
wel cone Eri k.

A few itenms of interest have been handed
out. Notice that there are a few SRVs, press rel eases
on t he new conm ssi oners, and you nmay have an i nterest
in the draft programfor the regulatory information

conf er ence.
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|"d like to proceed with the neeting.

MR. DURAI SWAMY:  May | ?

DR WALLIS:  Yes.

MR. DURAI SWAMY:  The proposed schedul e for
the Quadripartite Meeting, take a |look at it.

DR WALLIS: Ch, we have a handout.

Pl ease | ook at the schedul e for Quadri partite Meeting
suggested here. We will discuss that |ater today.
Anyt hi ng el se, Sanf?

MR. DURAI SWAMY: That's it.

DR. WALLIS: Gkay. Tad Marsh, would you
get us goi ng, please.

MR. MARSH Yes. Good norning, M.

Chai rman. Thank you. M nane is Tad Marsh, and |'m
the Director of the Division of Licensing Project
Managenent in the Ofice of Nucl ear  React or
Regul at i on.

As you'll see, behind you we have a | arge
contingent of staff and nanagenent here to support
this neeting, and we are ready to di scuss any issue
that you' d so choose, but it's a full audience on this
si de.

The purpose of our briefing today is to
present to you our reviewof Entergy's application for

an extended power uprate for Waterford Unit 3. If the
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8 percent uprate is approved, it will be the | argest
power uprate, although not the only power uprate for
a PAR in the United States. Waterford 3 will be
operating at a core power level of 3,716 negawatts
t her mal

Qur review of the proposed EPU for
Waterford is the first one to be conpl eted using the
new revi ew standard, RS-001. W have presented this
to you several tines in the |ast year, including the
Standard Review Plan Section 14.2.1, which is a new
Standard Review Plan Section associated with |arge
transi ent testing.

The Staff's review of Waterford uprate
application was chal l enging, and the Staff required a
substanti al anpbunt of additional information fromthe
licensee to conplete its review. Even up to the |ast
few days, we've been dialoguing with the |icensee and
t he vendor on issues associated with this review

Now this was the first review associ at ed
with large transient testing for a Pressurized Water
Reactor, and the Staff set the standard high, and
foll owed the SRP associated with this issue. You wll
hear nore about that as we present to you the results
of our review.

The revi ew was thorough, and it foll owed
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Waterford' s application, and t ook a substantial anount
of Staff resources and |icensee's resources. W have
come to resolution on the open issues which we
described to you at the subcommittee. However, the

licensee will need to supplenent its application, and

the Staff wll need to amend its Draft Safety
Eval uation to address these issues. You will hear
today the information that will be contained in the

anmendnent and t he suppl enent safety eval uationitself.

Stepping back a little bit fromWaterford
EPU in particular, going to power uprate in general;
as | said, thisisthe first application of the Review
St andard, and we believe that the Review Standard is
a very thorough, very conpl ete docunment which hel ped
us in our technical reviews. However, we did notice,
and we discussed this at the subcommittee, that it
required nore Staff hours, and nore interactions than
we have seen before in past uprates. And this
experience i s borne out not just by Waterford, but by
the other ongoing EPU applications which we are
revi ewi ng.

W believe this nore than anticipated
Staff hours was caused by a couple of things. First,
this is a new Review Standard, and this is the first

application or the first tine the Staff has used 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

11

Revi ew Standard, so it's a thorough docunent, and it
has gui ded us appropriately, and it has |l ed us to nore
t hor ough, nore conpl ete docunentation, so we believe
that's an el enent.

W al so believe that the industry is being
guided by this first application of the Review
Standard; that is, its thoroughness, and its
conpl eteness has led to nore interacti ons needed with
licensees. W are seeing that. W al so have ongoi ng,
stepping back even one step further, concerns
expressed by the industry in general, not associated
wi th power uprate, about RAls, Request for Additional
Information, and the extent to which naybe the
| icensing process needs to be |ooked at in terns of
RAI's. That's another backdrop to this increased
i nteractions.

W do believe that is a very thorough
review, and it was conplete, and we are satisfied with
t he extent that this Review Standard was devel oped and
used. W intend on issuing, though, a Regulatory
| ssues Summary | ater this year to address t horoughness
and conpl eteness in applications associated with the
Review Standard, so we could end up with a nore
ef ficient process.

Thank you very nuch for the attention and
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the introduction, and 1'd Ilike to turn the
presentation over to the Project Mnager for Review
St andard, Kaly, who will be doing an introduction and
al so leading us in the presentation; unless there's
any questions, sir.

MR. KALYANAM Good norning. My nanme is
Kaly Kal yanam |'mthe Project Manager for Waterford
3, and I'mgoing to make a brief presentation on the
background and sone of the open itens we have fromour
| ast neeti ng.

Okay. The plant was originally |icensed
in 1985 for a reactor core power of 3390 negawatt
thermal. And back in 2002, we granted a recapture
uprate up 1-1/2 percent increase, not to exceed 3441
nmegawatt thermal. Now this current extended power
uprate requests an i ncrease of 8 percent power |evel,
the core power now takes it 3716 nmegawatt thermal

As Tad pointed out, this is the |argest
PWR i ncrease to-date. And sone of the mmjor plant
nodi fications that are planned are the high pressure
turbine is being upgraded, and the main generator is
being rewound and provided wth the associated
auxiliaries, install higher capacity circuit breakers,
di sconnect switches and press work, nain transforner

nodi fi cati ons are bei ng done, and the control rods for
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the heater drain system and the reheat system safety
val ves have been done, and the condenser tubes are

bei ng st ayed.

DR. WALLIS: You also have slightly nore
enriched fuel. |Is that right?

MR KALYANAM No, | don't believe so.

DR WALLIS: It's the same fuel ?

MR KALYANAM  Sane fuel

DR. WALLI'S: And the same steam

generators.

MR KALYANAM Yes, sir

The EPU Inplenmentation Schedule is as
follows; plants inplenent this in one increnent, and
conpletion of plant nodifications necessary to
i npl enent the EPU are planned prior to the end of the
refueling outage 13 in the spring of 2005, another
couple of nonths. Wth the approval of this |icense
anmendnent request, the plant will be operated at the
hi gher power |evel of 3716 negawatt thermal starting
in Cycle 14.

W briefly discussed the Staff review
approach. The first PWR EPU to foll ow the Revi ew
Standard 001, we replaced the Standard Review Pl ans
and used acceptabl e codes and net hodol ogi es. There

wer e requests for additional information. W received
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a total of 32 supplenents, and we did performaudits
and i ndependent cal cul ations in selected areas.

Now in the subcommttee briefing, we
tal ked about four issues that were on consensus path
and close to resolution, and let ne briefly touch
them The first one is the alternate source term
anendnent, and the revi ewer gave the presentation on
that. And to summarize that, the review is proceedi ng
on schedul e, and we do not anticipate any surprises.
And the AST anendnent will be issued by md-Mrch
2005. And it will be a prerequisite for EPU anmendnent
i ssuance, and the EPU Safety Eval uati on woul d refl ect
this, so we consider that this is no |onger an open
issue and it is closed.

The other three issues that were itens
referred as open last tine were the three-second tine
del ay bet ween t he st eamgenerat or tube rupture and t he
| oss-of -of fsite power, and potential aging effects on
reactor vessel internals, the EPRI, MRP report and
accounting for instrunent uncertainty.

These t hree i ssues have been resol ved and
closed with either a commtnent or condition in the
amendnment from the |icensee which is on the docket.
The staff essay will reflect this.

Now finally, as t he agenda woul d i ndi cat e,
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we have the boron precipitation issue and the |arge
transi ent testing issue which wi Il be presented before
the conmmittee by the |icensee, followed by the Staff
review. Also, we have the |icensee present the
conpari son between the Waterford 3 and Pal o Verdi
steamdryers. | believe this was an item of interest
in the | ast subcommttee briefing.

Wth this, | hand it over to —

MR MARSH M. Mtchell.

MR. KALYANAM  Yes.

MR. MARSH: Ckay. Thank you, M.
Chai r man

DR. WALLIS: Thank you. Please go ahead
when you' re ready.

MR. VENABLE: Yes, sir. Thank you. Good
norni ng, M. Chairman and Conm ttee Menbers. M/ nane
is Joe Venable. TimMtchell will be follow ng ne. |
amthe Site Vice President at Waterford 3. |'Il just
take a mi nute to conmuni cate ny views on Waterford 3's
power uprate, and then we'll get right into it with
M. Mtchell.

First, | really appreciate the review
process for this power uprate that we're undergoi ng.
It has been, as M. Marsh said, challenging

systematic, and very thorough. W' ve incorporated
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i ndustry | essons- | earned, extended our Entergy and NRC
revi ews, and expl ored new areas affected by this power
uprate. W have al so addressed sonme | ongst andi ng

i ssues, reactor-type specific, while doing this power
uprate evaluation. W'Ill discuss sone of those again
t oday.

Wat er f ord has perforned f ocused revi ews of
this uprate wth independent both internal and
external assessnents duringthe engi neering eval uation
and the design process. | ampersonally satisfied
that this is a safe uprate for Waterford 3, and
appropriate. This is inportant for Entergy Loui siana,
and a benefit for our customers. It is a key part of
the stabilization of the rates paid by our custoners
in our area, and as such it has key interest fromour
Public Service Comm ssion.

Thank you for your attention, and 1"l
turn it over to M. TimMtchell, and we can discuss
the issues at hand. Thank you.

MR. M TCHELL: Good nmorning. |I'mTim
Mtchell. 1'm Engineering Director at Waterford 3.
|"ve been with Entergy about 15 years in various
capacities, or a little over 15 years. | do have a
previ ous SRO on a CE unit, and of significance, | was

t he Ops Manager during the ANO2 power uprate.
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|"m going to provide a brief overview.
Some of this will be redundant with what we provided
in the subcomrittee neeting, so I'lIl keep it at high
| evel. We have a nunber of people here to support our
presentation and answer questions, and | will go
through and introduce the prinmary presenters. The

i ntroduction was provided by Joe Venable, and as |

stated, | am providing the overview. Boron
Precipitation, M. Jerry Holman w Il provide that
presentation; Large Transient Testing will be then

provi ded by David Constance; Steam Generator Dryers
will be Don Siska. |'d also like to note as part of
this introduction that we've had an extensive Staff
review. |'d like to concur that that Staff review has
been chal | engi ng and thorough, and | believe it has
resulted in a better product as a result of that

revi ew.

Alittle bit on overview. This project
has been a significant project for us. W've had the
| arge resource commitnment, and nore than three years
of conmtnent to this project has had a significant
fl eet involvenent fromEntergy, as well, so it is not
just a single unit. W've got a |ot of expertise
within the fleet that we called in to support this

proj ect .
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A significant benefit fromthis for us has
been the i nprovenment in our design basis, not only in
understanding of the design Dbasis, but also
i nprovenents in design basis, bringing it up to
today's standards. W have focused a | ot on oversi ght
and rigor, we have a Director |evel, Project Manager
or Project Lead for this, M. Ted Leonard. And we've
had multiple corporate-led assessnments to make sure
that we were doing the right things. W kicked it off
with what was called the Red Team Assessnent to nake
sure that we started off with Lessons Learned from
t he ANO- 2 power uprate.

Last COctober we had a | arge assessnent to
review our readiness, as well. It warrants noting.
It was a 12-nenber team 11 of which had previous
upr at e experi ence, and four were fromout si de Ent ergy.
And we continued to nonitor engineering product
quality through this, and had several i ndividual
assessments on that product quality.

W have considered industry operating
experience as part of this effort, and have gotten a
lot of information through a nunber of sources,
including INPO.  And as | nentioned previously, we
also learned fromthe Staff review As Kaly noted,

this submttal was per the Draft Review Standard, RS-
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001, for extended power uprates.

Now | was going to cover a high-1evel
description of the plant. Kaly has already pretty
well hit this, but we are a conbustion engineering
plant, and we will be going to 3716 negawatts therm
with this project.

The project teamincluded Entergy, and as
| mentioned both Waterford people and fleet people,
West i nghouse, Enercon, and then Sienmens-Wstinghouse
for the turbine.

This is a repeat list of what Kaly went
over of significant nodifications associatedwiththis
effort; replacing the high pressure turbine steampath
is the nost significant of the nodifications here.
The rest of them including the generator rewind, wll
address sone issues with the plant and make the pl ant
nore reliable after a power uprate.

From engineering plant inpacts, safety
systens, you can see that we did not require changes
to these systens. | do want to talk briefly about the
fuel mninmumrequirenent. W did need to raise the
level in fuel oil tanks. As part of that, we have
creat ed an operat or burden for the operators refueling
t he tanks, and we have nmade a conm tnent by Decenber

of 2006 to provide additional storage capacity.
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Froma saf ety anal ysi s standpoi nt, we have
globally revised the safety analysis for this effort
for extended power uprate, and we have rewritten the
safety analysis report. It was an extensive scope,
and we've had intrusive reviews by the vendors.

DR. BONACA: Did you have to adjust your
set points in the reactor protection systenf

MR. M TCHELL: W had one set point in the
reactor protection system the steam generator |ow
pressure, that was adjusted, and we have a tech spec
change that has gone through on that.

DR. BONACA: Ckay.

MR. M TCHELL: But only the one.

DR BONACA: You have now | ess DNBR
margin, a margin for loss of flow?

MR MTCHELL: [|'msorry?

DR. BONACA: You have | ower DNBR nargin
for loss of flow now?

MR. M TCHELL: Actually, | believe it
stays relatively constant. Jerry Hol man, can you
answer that?

MR HOLMAN. |'mJerry Holman with
Waterford 3. The DNBR margin for the |loss of flow
stays relatively constant. W did anal yze that event

explicitly, and it shows acceptable results.
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MR MTCHELL: GCkay. Now a little bit
about control room habitability. As previously
nmenti oned, we are going to alternate source term W
did do the tracer gas test back in April of 2004.
That subm ttal has been submitted, and is in review,
and it does neet 10 CFR 50.67 and general design
criteria, 19 acceptance criteria.

From a PRA standpoint, our conclusions
from that PRA is the nodel elenments reviewed for
i npact, we have a m nor reduction in operator recovery
times. Froman external event standpoint, a slight
increase in core danmage frequency, but it did not
change our operator response tine.

DR. APOCSTOLAKIS:  Wiich tinmes are you
referring to; the reduction in operator recovery
times?

MR. M TCHELL: Jerry, do you want to cover
t hat .

MR. HOLMAN:  Okay. |'mJerry Holman from
Waterford. The reduction in tinme is a function of the
hi gher decay heat. |It's really looking at a tine to
reach core uncovery following let's say a | oss of al
feedwater, so we changed — as a result of the higher
decay heat, that tinme changed roughly from83 m nutes,

| believe, to 68 minutes for power uprate.
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DR. APCOSTOLAKI S: For which action, for

whi ch sequence?

MR HOLMAN: That would be for the tine to
recover off-site power or —

DR. APOCSTOLAKIS: O f-site power.

MR HOLMAN: That is the tine for core
uncovery that's used in that recovery tine for off-
site power.

MR M TCHELL: Ckay. Alittle bit | want
to tal k about fromconclusions. W worked through the
i ssues, as Kaly tal ked about —

DR APOCSTOLAKI S: Excuse ne. Back to 12;
so you're showing the Delta CDF and Delta LERF. What
i s the baseline CDF?

MR. M TCHELL: Baseline CDF, 1'IIl let
Jerry cover that also.

MR. HOLMAN:. Baseline CDF for power uprate
was 6 tinmes 10 to the mnus 6.

DR. APOSTOLAKIS:  What do you nean "for
power uprate"? That was before the uprate, right?

MR. M TCHELL: The question is before the
uprate; what is it before the uprate?

MR HOLMAN: | don't have that nunber off
the top of ny head, but | can get it for you.

DR. DENNING You can see fromthat it
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doesn't change.

DR. APOSTOLAKIS: | know.

MR. ROSEN. Can you tal k about this slight
increase in the fire CDF, as well?

MR M TCHELL: Yes, sir

MR. ROSEN. What is that?

MR HOLMAN: The increase in the fire CDF
was al so driven by the very small changes in operator
action tines, and the change in tinme for core
uncovery.

DR. PONERS: | guess what we're struggling
alittle bit with is if 3.5 tinmes 10 to the mnus 7
gets put on the slide, howsmall is a slight increase?

DR KRESS: For the —

DR POVNERS: It nust be less than that.

DR KRESS: Yes. It was on the order of
10 to the minus 9, was the slight increase for fire
CDF.

DR. PONERS: You have an extraordinarily
preci se fire anal ysis, obviously.

DR. KRESS: Do you ever do a level 3 PRA
for this site?

MR. HOLMAN: No, we have not done a | evel

DR. APOSTOLAKIS:  Now your PRA has been
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reviewed by the industry that went through the NEl —

MR. HOLMAN: Yes, we have gone through a
certification review with the Omers G oup.

MR. M TCHELL: kay. Any other questions
on PRA?

DR BONACA: Well, | wasn't on the
subconmittee. | wonder if you explored — | nean, how
conplete is the PRA in addressing the effects of the
power uprate? There are certain issues to do with the
dryers and t hi ngs whi ch are di scussed | ater. Possible
frequency of failures of those conmponents, or inpact
of those margins are not really included in this PRA
Ri ght ?

MR. HOLMAN. W | ooked at all of the major
events for the PRA including initiating events,
failure rates of equipnent. W |ooked at success
criteria. W also did sone nore specific and detail ed
thermal hydraulic analyses to determ ne operator
action times. So we've |ooked at all of those
el enents and fol ded those changes into the revi sed PRA
nodel. As | nmentioned before, the only changes were
to the operator recovery tinme based on shorter tine to
core uncovery as a result of the higher decay heat.

MR. M TCHELL: And as an extensi on beyond

t he PRA, we've gone through and | ooked on a conponent
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| evel at various conmponents throughout the plant to
| ook at where their new operating ranges were, where
valves would be opening or cycling at different
positions, | ooked at mai ntenance hi stories, |ooked at
what we need to do in this upcom ng refueling outage
toensure their reliability, as well, so that's beyond
t he PRA.

DR, KRESS. Well, what would be a good
nunber for an average popul ation density around the
site?

MR M TCHELL: Wthin a five-mle radius,
there's roughly 13,000 people. Wthin ten nmles, it's
alittle larger. | don't have that exact nunber - we
can get it. W have information

DR. KRESS: How far away is New Ol eans?

MR- M TCHELL: New Oleans - | think we
di scussed that in the subconmittee - it's roughly 30
m | es away.

DR. BONACA: You gave us here a CDF
increase, LERFincrease. 1Is also late rel eases pretty
much the same for the plant uprated, or is there an
effect on that?

MR, M TCHELL: Do you understand the
guestion, Jerry?

MR,  HOLMAN: Yes. We concentrated our

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




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

evaluation on the large early release. W did not
explicitly look at late releases. | would not expect
to see much of a change there.

DR. BONACA: Yes. M Iline of questioning
really is going in the direction of understanding to
what extent the nodel truly represents a risk increase
level in absolute, and whether or not there are
elenents that really are not nodeled here. And |
woul d daresay that there are sonme that are not nodel ed
because sonme we don't have experience about operation
of sone conponents in this kind of regines.

DR DENNING Let nme make a conment. |
think that you're absolutely right, Mario, that sone
of the things that concern us about the uprates that
could | ead to vi brati ons of conmponents and t hi ngs |ike
t hat, they woul d not have been included in the initial
PRA, and they're not included in the nodified PRA

DR. BONACA: Ckay.

DR. DENNING W've got latents | think
that core damage frequency is a pretty good surrogate
here for how big is the total inpact.

DR. BONACA: Yes, and | agree with that.

MR. HOLMAN. We'll also be performng
nmonitoring prograns, so we'll be able to detect any

changes as we updat e our PRA nodel, fold that into the
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updat es.

MR M TCHELL: And | think you'll see when
we provide the presentation on the dryers, that we' ve
| ooked at dryers, in particular, as well as a nunber
of ot her conponents, but we will — | think the dryers
will be representative of what we | ooked at overall.

DR. WALLIS: Gkay. Thank you.

MR. M TCHELL: Ckay.

DR. RANSOM | had asked a question | ast
ti me about the punps. You know, the punps and notors
are operating at about a 5 percent increase in power,
and |I'm wonderi ng what effect does that have on the
overal | accident frequency?

MR. M TCHELL: You're talking reactor
cool ant punps. Correct?

DR. RANSOM R ght.

MR. M TCHELL: Okay. Reactor cool ant
punps, essentially their nost severe load is in node-5
operation when the density of the fluid in the reactor
cool ant systemis cold, which is not affected by power
upr at es.

DR RANSOM That's where their maxinmm
| oad is seen.

MR MTCHELL: Right. So at full power,

there's not a significant different in the notors, the
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| oading on the notors or the punps. There's only —

DR. RANSOM About 5 percent, actually,
just due to the density increase of the fluid.

MR. M TCHELL: There is a mninum RCS
change, a flow nunber that we expect to change, or a
nunber that we expect to change. Actually, the actua
nunber we expect to change snaller than that 5
percent, so the change in reactor cool ant punp
performance is negligible. W wll not see a
significant difference fromthe old 100 percent to the
new 100 percent.

DR. RANSOM is there a basis for that, or
experience, or what?

MR, M TCHELL: Predomnantly, it's that
the severest load is, like | said, wunder cold
conditions when you're starting the punps for the
first time. Once they're up and running, and at ful
power densities, the Delta between those two is very
smal | .

DR. RANSOM  Ckay.

MR M TCHELL: Ten-mile cumul ative
population is 91,116, so that's help with |oca
popul ati on.

From a conclusion standpoint, we have

wor ked t hrough a nunber of issues. As stated, even up

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

29

t hrough yesterday, we've continued to have di al ogue.
W have commitnents in place to address each. AST,
Alternate Source Term does remain on track for
conpl etion of Staff review on schedule, so with this
presentation, we will showyou that the uprate will be
a benefit to the plant, and is safe to go forward.
Now |I'm going to turn over t he
presentation to M. Jerry Hol man for discussion of
boric acid precipitation, consideration of voiding in
this topicis not a newissue. It actually dates back
some nunber of years. |It's not really an error, but
it was a conscious decision in that tinme frame to
sinplify the nodel. Jerry is going to talk through
sone additional work that we've shown to show the
conservatismin the long-term cooling capabilities,
and all this information has been submtted and
docket ed, and chall enged by the Staff. Even though
this information is on the docket, we wll provide

further clarification as an update to our |icensing

basi s, our design basis. And Jerry is going to
provi de nore details on that, so I'll turnit over to
Jerry.

MR. MARSH Jerry, this is Tad Marsh
Good norning. | just want to verify that there is no

proprietary information that's being discussed here.
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s that right?
MR. HOLMAN. We have no proprietary
information in the slides that we're going to present.

MR. MARSH. Thanks, Jerry.

MR. HOLMAN. Ckay. Good norning. |'m
Jerry Holman. |'ve been working at Waterford for 22
years. |I'mgoing to talk about the boric acid

precipitation issue. The long-termcooling analysis
is done to determne the potential for boric acid
precipitation after a large break LOCA. Boiling in
the core |eaves boron  behi nd, causing the
concentration of boric acid to increase in the core.
The post-LOCA |ong-term cooling analysis is done to
determne the tinme for operator actions in order to
prevent boron precipitation.

DR. WALLIS: | have a question about this.
When you say it's for the | arge-break LOCA only, you
are concerned about this?

MR. HOLMAN:. For the small breaks, you
refill the RCS and distribute the boron to the core
t hroughout the RCS

DR. WALLIS: But during the small break,
the core is uncovered for half an hour or sonething
like that, and it seens to nme that the liquid is

spl ashing up onto these tubes. And presunmably, when
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the steam goes off the liquid, what's left behind is
boron, so the tubes return the region of both the
pool , presumably gets spattered with boron over quite
a period of tine, don't they?

MR. HOLMAN: Joe, could you address that?

MR. CLEARY: M nane is Joe Cleary, from
West i nghouse. Yes, the observation is correct that
t hat woul d be a phenonenon t hat woul d occurring during
a small break LOCA, and that phenonenon, the general
eval uation of boric acid precipitation for such small
break LOCAs is not explicitly done. One of the nmjor
reasons for that is the high pressure associated with
a small break LOCA is at the point where the boric
acid solubility in the water woul d be essentially 100
percent, so within the two phase region there is no
potential for boric acid precipitation prior to the
reflood of the core. However, there has been, to ny
know edge, no assessnent of the anount of boric acid
buil d-up on the fuel rods during the period of tinme
for limting small break LOCAs —

DR WALLIS: Well, solubility doesn't
really matter because if you' re going to evaporate
all the water, then what's |eft behind has to be the
boric acid.

MR. CLEARY: | understand your —
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DR WALLIS: You have no concerns with
this? You say it's not really considered, but this is
sonmet hing which happens. But has it not been a
concern in the past? Does the Staff have any reaction
to that?

MR WARD: This is Len Ward fromthe
Staff. The eval uation nodel, CENPD- 254 t hat
West i nghouse has devel oped addresses snal |l breaks and
| arge break LOCA. To give you sone perspective,
si mul t aneous i njectionis a nmechani smthat i s designed
to control alarge break LOCA. That's where you split
the high pressure safety injection between the hot
side and the cold side, and it flushes it out for
| ar ge breaks.

For small breaks, because you're at
el evat ed pressures, when you switch to sinultaneous
injection, thereisn't enough floweither into the hot
side or the cold side to flush the core, so you have
to do sonething else. So what you do is you do an
anal ysis for a whol e spectrumof breaks, and these —
this is froma break size - the snallest break size
where charging just is — where the break flowis just
in excess of charging. That defines a really tiny
break. WE analyze all the way up to a doubl e-ended

br eak.
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Now |like | said before, because snal
breaks renmain at el evated pressures and we switch to
si mul t aneous injection, sinultaneous injection wll
not flush the core. So what you have to do is an
anal ysis of systemresponse, and what you can showis
for the small breaks, and you run them out - these

anal yses are run out to six, seven, eight hours. The

systemwi || refill. For those breaks which cannot be
flushed, they will refill, and you will re-establish
si ngl e-phase natural circulation. That will mx the

boric aci d t hroughout the primary system so you don't
have to rely on sinultaneous injection.

Now during these small breaks, 05 square
feet and the range that's uncovering, you' re not
concentrating alot. The injection into the systemis
from one hi gh-pressure punp. The boil-off is really
low. You are concentrating, and even if you do
concentrate sone fairly high val ues, because you're up
at two and three hundred pounds, the saturation
tenperature i s huge. You don't even get anywhere near
the precipitation limt. And because the system
refills and re-establishes single-phase natural
circulation, it disburses the boron.

That anal ysis is key ingredient into this

eval uation nodel. They have addressed snall breaks.
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The real issue is the |l arge breaks where you're trying
todefineatinme to simultaneous injection, and that's
what we're focusing on here, is |arge break LOCA

DR WALLIS: | understand all of that, but
you didn't answer ny question about the spattering of
borated water onto these rods, and the drying out of
that, sane things happen in the superheated tubes in
the boiler, any kind of non-soluble material is left
behi nd when you dry out this Iiquid whichis deposited
on the tubes. This, apparently, hasn't been a concern
from NRC side or fromvendors' side. |s that true?

MR. WARD: That's true.

DR. WALLIS: Is it something which should

be | ooked at? 1'd |ike to know how rmuch of this boron
is deposited during this period when — a rather |ong
period where the tubes are steamcooled. It's not

really steam because it has liquid init.

MR WARD: Well, it's about a 45-mnute
period where the core i s uncover ed.

DR. WALLIS: That's right.

MR. WARD: That's the period where you're
concerned w th?

DR. WALLIS: That's right. And suppose
that you plug up those tubes with boron deposits

during that period, what happens when you t hen refl ood
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t hen?

MR. WARD: Well, | guess | would ask — we
woul d need t o ask oursel ves how much boric acid do you
need to plug the core.

DR. WALLIS: Yes, you woul d.

MR WARD: And | don't think you' re going
to — ny initial reaction to that is there's not
enough boron produced in 45-minutes to do that. |If
you l ook at the slides |I'mgoing to show you on how
much boron builds up in 45-nmnutes fromthe initial
concentration, it's not very much

MR. MARSH. M. Chairman, why don't —

DR WALLIS:  Yes.

MR- MARSH. This is Tad Marsh fromthe
Staff. W understand this question. Wy don't we
table this for the nonent, if we can

DR. WALLIS: You'll give us an answer
t oday?

MR. MARSH. Excuse ne?

DR. WALLIS: WII you give us an answer
t oday?

MR. MARSH. No, we won't give you an
answer today.

DR. WALLIS: Wwen will we get the answer?

MR MARSH What |I'd like to do is table
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this, if we can, until you hear his presentation.

DR, WALLIS: Ckay.

MR MARSH  And then we will discuss how
to go forward generically.

DR WALLIS: Sure.

MR. MARSH. (Ckay? Because this is not a
pl ant - speci fic issue.

DR. WALLIS: | agree, it's a generic one.

MR MARSH: Good. |If we can do that, that
woul d be great.

DR WALLIS: Yes. Sure, that's fine
Let's nove on then.

MR. HOLMAN. Okay. The Waterford 3 | ong-
termcooling anal ysis currently uses a col | apsed wat er
volume fromthe bottomof the —

DR. WALLIS: | want to ask you about that,
too. I'msorry. I'mtrying to understand. Does that
nmean that you include the fluid in the upper plenunf
It all collapses down into the core?

MR. HOLMAN: That effectively is what it
nmeans, that we —

DR WALLIS: The difference is that the
NRC says you don't count the stuff in the upper
pl enum you just count the liquid in the core. And

you mx in that volunme. 1Is that what the difference
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is?

MR. HOLMAN: That's correct. The NRC
Staff Revi ew focused on voiding in the core, and that
assunption of the collapsed liquid vol une.

DR. WALLIS: Wy is it expected that the
m xture on the upper plenum doesn't get involved in
t he m xi ng?

MR. HOLMAN:  Well, | guess the assunption
of the collapsed liquid volume was a sinplification
when the nodel s were devel oped, and it was eval uat ed
that that assunption was bounded by additional
conservatisnms. And in ny presentation here today,
we're going to quantify and show those conservati sns
and denonstrate that —

DR. WALLIS: Actually, your case is going
to be rested on the answer with | ots of conservatism
You're not going to take credit for the conservatism
You're going to say everything is okay, and it's
real ly better because.

MR HOLMAN: That's correct. W intend to
showthat there remai ns conservatisns i nthe anal ysis.

DR. WALLIS: So you're going to throw away
the mx, the fluid in the upper plenum [It's not
going to take part in the mxing. |Is that right?

MR. HOLMAN. The upper plenumw || have
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sone of that boric acid, and it will contribute to the
m Xxi ng vol une.

DR. VWALLIS: I n your conservative
anal ysis, you don't consider it.

MR. HOLMAN:. In the conservative anal ysis,
we do assunme the m xing volune up to the top of the
hot leg within the upper plenum

DR. WALLIS: That's all. That's the only
stuff which m xes.

MR. HOLMAN.  We're including, obviously,
the volunme in the core, and we're going to tal k about
the volune in the | ower plenum

DR. WALLIS: The top of the hot |eg.

MR HOLMAN: Up to the top of the hot |eg
in the additional calculations that I'mgoing to
descri be today. The current existing |icensing basis
cal cul ation assunes a col | apsed i quid volunme fromt he
bottom of the core to the bottom of the hot | eg.

DR. WALLIS: So you have to change your
I i censi ng basis sonehow.

MR HOLMAN:  And we'll discuss that.

DR, WALLIS: Yes.

MR. HOLMAN.  We perforned sone additional
suppl ement al cal cul ati ons and di scussed that with the

staff. These additional calculations explicitly
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account for voiding in the core. W account for
mxing in the lower plenum which we'll discuss somne
nore in just a nonent. W assune mxing of the boric
aci d makeup tank and the refueling water storage cool
wat er before it reaches the core. W're using a best
estimate 1979 ANS Decay Heat Values. W're also
crediting contai nment pressure of 20 psi in order to
el evate the — precipitate the solubility limt, and
we're also accounting for the effect of trisodium
phosphate in increasing the solubility limt.

DR. WALLIS: Now the container pressure
effect is on tenperature, presunably; a saturation
tenperature. 1Is that its effect?

MR, HOLMAN:  Yes.

DR. WALLIS: Only changes the solubility
limt. It doesn't change the actual concentrating
process.

MR. HOLMAN. There is a small secondary
effect on the —

DR WALLIS: But it's a small —

MR. HOLMAN. — boil-off, but it is a very
smal|l effect. The primary effect of containnent
pressure is on the solubility limt.

Ckay. Wth those assunptions, our

suppl ement al cal cul ati ons showthat we reached a boric
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acid concentration of 17.2 wt%at three hours. Three
hours is the | ongest tine that the operator woul d have
to take his actions to prevent boron precipitation.
That 17.2 wt % conpares to solubility limt of 40 wt%
so there's a large margin to the precipitation.

DR. WALLIS: The CE plan is equipped with
injection in both hot and cold | egs?

MR HOLMAN:. That is correct. Wterford
has the ~capability to inject in both |egs
si mul t aneousl y.

DR. WALLIS: So it's up to the operator to
mani pul ate this injection?

MR, HOLMAN:  Yes.

DR WALLIS: But he doesn't know what the
boron concentration is. He just has to follow sone
pr ocedur es.

MR HOLMAN: That's correct. He follows
the time after a LOCA.

DR. PONERS: Where you have cited the
solubility limt, didyou know what the source of that
is?

MR, HOLMAN: |I'msorry. Say again.

DR. PONERS: Do you know what the source
on your solubility limt is?

MR. HOLMAN: Joe or Bob Hanmersl ey.
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MR. HAMVERSLEY: Bob Hammersley from
Westinghouse. | think the question was what was the
source of the solubility limt? The solubility limt
was determ ned fromexperinments that we were doing to
investigate the inpact of TSP in solution with the
boric acid.

MR HOLMAN: W'l tal k about how we

determined the 40 wt% solubility limt in just a

nmonent .

DR. SHACK: You're taking credit for those
TSP.

MR. HAMVERSLEY: The basis is experinment.

DR. PONERS: | guess | was |ooking for a
little nmore. It's an experinment | can examne, or is

it one that was done in-house?

MR. HAMVERSLEY: It was an experinent that
was done following the subconmttee neeting, when
t hose questions were asked, so it's been done and
docurnent ed since that neeting to before this neeting.

MR HOLMAN. We'll provide a little nore
di scussi on of how we cane up with that —

DR WALLIS: So it's been done in the |ast
coupl e of weeks?

MR. HOLMAN: The effect of the TSP has

been —
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DR. WALLIS: Deternmining the solubility
limt? So you' ve been boiling boric acid m xtures?

MR HOLMAN: That's correct.

DR. WALLIS: And did you also | ook at the
effect of the concentration on the drift flux and the
formability of this stuff as it gets concentrated?

MR. HOLMAN: Let nme get to that part of
the presentation, and we'll go over those questions.

DR. WALLIS: Ckay. Thank you.

MR. ROSEN. Could I hold you here? 1It's
instructive to me to look at your left diagram in
relation to the discussion we had before about what
you i ncl ude are the upper plenum In the upper plenum
you said it's included up to the top of the hot |eg,
if I"mcorrect; which nmeans it's included basically.
I's that correct?

VR. HOLMAN: I n the suppl enent al
cal cul ati ons, yes.

MR. ROSEN:. Because the top of the hot |eg
is up at the top of the upper plenum al nost.

MR HOLMAN: That's correct.

MR. ROSEN. Ckay.

MR. HOLMAN. Ckay. As | nentioned, in our
suppl ement al cal cul ati ons we took credit for mxingin

the lower plenum That result conmes prinmarily from
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the BACCHUS test results. Bill Brown from

Westinghouse is heretotalk alittle bit nore detai
of the BACCHUS test results.

MR. BROAN: Bill Brown from Westi nghouse.

DR WALLIS: Welcome back, Bill. W' ve
seen you before.

MR BROM: H guys. |'ma thermal
engi neer wi th Westi nghouse. |'ve had about roughly 25
years of experience in testing design therma
hydraulics. Early years spent primarily with the
Seawol f and Trident class submarine designs and
testing, and Japanese PWRs, thereafter; nost recently
with this illustrious group with AP600 and AP1000 for
the last 10 or 15 years.

| want to talk a little bit about the
BACCHUS test facility, which was atest facility which
was designed by Mtsubishi. They had interest in
studying mxing within the reactor vessel, a PWR
They were |l ooking primarily at the m xi ng between t he
core region relative to the | ower plenumthat was of
specific interest, so what they did was they
essentially have a slab-type geonetry, which really
represents a vertical slice through the reactor. |It's
full-scale, full-height. It's roughly 9 neters tall.

The slices may be roughly a half a nmeter w de,
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represents roughly a fuel assenbly. The fuel
assenblies are fairly prototypic in their nodeling,
and as you notice in the diagram we have a full
simul ation al so of guide tubes and structures within
t he upper plenum as well as within the | ower plenum
and the core. There is a downconer. The hot |eg off
to one side with a separator to separate the phases,
and there is instrunmentation located in 24 |ocations
t hroughout the facility to nmeasure both tenperature
and boron.

DR. WALLIS: To understand, Bill, if you
took the BACCHUS facility and put it in the core it
woul d ook like that little rectangle.

MR. BROAN. Yes. Right. Basically, this
slice right here is what you're seeing. So
essentially in this facility, you're not |ooking at
neasuring the circunferential effects. Primrily
you're looking at the lateral or the radial, and
primarily the vertical effects.

The anti ci pati on was, which al so the data
i ndi cates, that the primary nechanismbeing that it's
really a density-driven, it's a really-type
instability, so they were really concerned to nake
sure that they had everything in the vertical axial

direction scaled as well as they possibly coul d.
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DR, WALLIS: Wiy would mixing inalittle

thin slice like that be the sane as mxing in a big

vessel ?

MR BROWN. In the vertical region, in the
axial plain, | guess, since it's essentially a
density-driven phenonmenon, | nmean the only thing

you're really mssing here is anything that's
primarily a circunferential node, which | would not
expect to be very large at all, and probably m ght
even help. But, essentially, you're really talking
about sort of a 2-Dtype of effect, andit's primarily
driven by density.

Basically, the core boils off enough
concentration of boron to the point where you offset
the Delta T, and when you get to that bal ance where
you overcone the density effect of the concentration,
the boron starts to fall into the | ower plenum

DR. DENNI NG And what do you think that
cell size looks Iike? | nean, if it falls — it's a
critical question, | think, as to what do you really
picture in your mnd as to what that cell size |ooks
i ke over which the circul ation occurs, because if
it's going down one area, it's going up sone other
area. Right?

MR BROMWN: Yes. | nean, if you certainly
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picture this - | mean, it's simlar to thinking what
happens in ocean circul ation, essentially replace the
sun warm ng the surface of the water and evaporation
with the core heat boiling that away, and repl acing
salt with boron. And in those situations, and
certainly at noderate really nunbers you woul d expect
to see sulfinger type of patterns. But | think at the
velocities and the high raily nunbers, if you use the
— if you were to imagine the full | ength of the upper
and |ower plenum as a cell, you end up with somne
pretty high raily nunbers, so | would expect at that
point that it probably would actually transition into
sonmething that's certainly nore turbulent than just
sul fingers. |t probably would get into another
instability which would start to m x those, as well.

DR. WALLIS: | should point out to the
full conmmttee that we didn't see any of this at the
subconm ttee neeting. The reason we have such a | ong
neeting this norning is that we're being presented
with material which nornmally we would first see at the
subconmittee neeting, but since we have the tineg,
we're having it presented this norning.

DR. KRESS: Speaking as a nenber of the
Thermal Hydraulics Subcommittee, | think you can be

sure that a two-dinensional nockup of a three-
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di mensi onal phenonena for m xing can be shown to be
conservative

MR. BROWN: Conservative, yes.

DR KRESS: And | think that's the key
part of what you said.

MR. BROMN: Right.

DR, KRESS: It actually mght help if you
had the three-dinensionals, but | think you haven't
shown that. You're just setting that. | think
woul d |ike to see sone anal ysis sonehow. | think in
a relatively sinple analysis you can show t hat.

MR. BROMN: Yes. In thinking back, some
of the AP presentati ons when we were |ooking at the
contai nment, and we started off with the 2-D slices,
and we went to the 3-D slices at the behest of Dr.
Wallis, we showed that the mxing was, in fact,
i nproved in additional nodes where —

DR. KRESS: | recall that. That's why |
said that, yes.

MR. BROMN: Yes. And | guess that's why
| " musing that experience, as well, to —

DR. WALLIS: Are you going to take credit
for this m xing process, or are you just going to say
that it's an additional conservatism and if we did

take credit for it, things would be better? You're
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actually going to try to take credit for it.

MR. BROWN. The calculation is taking
credit for —

DR. WALLIS: |Is taking credit for —

MR. BROMN: Fifty percent of the | ower
pl enum vol une, not the entire | ower plenum vol une.

DR. WALLIS: And you need that in order to
nmeet your solubility limt?

MR BROMN: 1'Il let Jerry answer that
guesti on.

MR. HOLMAN. Crediting the volune in the
| oner plenumcertainly increases the margin to the
precipitation. If we were to not credit any of the
| oner plenum volune, it would still be less than
precipitation —

DR. WALLIS: | thought that was your
conclusion. R ght. So you don't have to take credit
for it. It's just reassuring that you' ve got a margin
t here.

MR. HOLMAN:  Suppl enrental cal cul ati ons
that we present do take credit for 50 percent of the
| oner plenum —

DR. WALLIS: Okay. Well, we'll see those
inawhile, | guess.

MR, HOLMAN: Yes.
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DR. WALLIS: But you don't have to take

this credit.

MR. HOLMAN:  Qobviously, the margin is nuch
reduced without credit for |ower plenum m Xxing.

DR. WALLIS: But you still neet the
requirenents.

MR HOLMAN: But it would still be bel ow
the precipitation |evel.

DR. RANSOM In the test facility, where
is the fluid injected?

MR. BROMWN: Essentially, they start off
filling the system from the top and filling the
downconer, and the | ower plenum vol unes.

DR. RANSOM  You continue to inject in the
downcorer and then boil-off through the —

MR, BROMN:. Yes, yes, yes. M ran
actually two tests, primarily. One started off at a
base condition of about 3000 PPM and then they ran
anot her test that was started off at around 9000 PPM
and both tests showed that when the Delta
concentration - you can go to the next slide - in both
the tests, when you hit about 8-1/2 percent weight,
t he bal ance, the critical density inversion point was
reached, and you get to see both the thermal couples

and all the thermal couples all the way through the
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entire | ower plenumall the way to the bottombegin to
mx, as well as the boric acid —

DR. WALLIS: Now they say that m xing
occurs at sone point. There's no criterion or
sonmet hing for that?

MR BROMN: Well, if you really knew the
link scale very well you could probably — at MH, we
have tried to capture that with the raily nunber, and
| ooking at cell size. Unfortunately, we do not
actual |y have enough probably visual —

DR, WALLIS: So we don't know where to put
t hese curves for a real reactor. W don't know where
the same — where to put this mxing initiates in a
real reactor. W assune sonething simlar happens,
but we don't really know when m xing initiates,
because we don't have a criterion.

MR. BROMN: Essentially, I'msaying this
is the criteria. It's really —

DR WALLIS: At a certain density
difference will produce m xing?

MR BROMN: Yes. And, in fact, |I fee
even stronger about this because when |I've al so | ooked
previously at the Finn's that ran a VEERA facility,
which is essentially a VDER-type scale, full-height,

full -pressure, full-tenperature-type facility;
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interesting that the density difference when it
reached | believe about 7-1/2 percent is what | see in
that data - again, the sanme phenonena occurs that the
entire | ower plenumbegins to mx. So again, it was
primarily independent of the time in which you get
there. You could take 100 hours to get there. |It's
really dependent on when you reach the critical
concentrati on —

DR. VWALLIS: It's not just the
concentration, it's tenperature, too. The tenperature
is different in the |ower plenumthan in the core.

MR BROMWN: Yes, it is.

DR. WALLIS: So that affects the density,
as wel | .

MR. BROWN. Yes, it is, and you have
of fsetting — right. Wat you have to do is you have
to get that point where you bal ance the —

DR WALLIS: You have to overcone the
tenperature difference.

MR. BROMWN: Right. That's right.

DR. WALLIS: Wiich is why it doesn't start
at the begi nni ng.

MR. BROAWN: That's exactly right. That's
where it is.

DR. WALLIS: So you think there would be
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acriterion which says that Delta T, Delta Rho due to
tenperature, and Delta Rho due to Delta C have to
sonehow be in bal ance.

MR. BROMN: Yes, | have that on this slide
that | pulled in here for just brevity of the
presentation. Essentially, that's what |'ve got. So
in the delta fluid due to the concentration
differences is offset by that due to the tenperature.

DR. WALLIS: Does that explain when m xing
initiates?

MR. BROMN:  Yes. Yes.

DR. WALLIS: Now you're giving us a
physi cal argunent.

MR. BROMN:  Yes. Yes.

DR. WALLIS: Are you going to actually
show us those nunbers?

MR. BROAN. No, |I'mnot going to show you
MH 's proprietary data. That's why |I've drawn this
nice little cartoon today. However, it is in the
BACCHUS report, which the Staff has, if you're
interested in | ooking at the actual data.

DR. WALLIS: So the nunber that says that
the density difference due to tenperature change is
bal anced by density difference due to —

MR. BROMN: Concentration, yes.
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DR WALLIS: It's in the report that we

have here?

MR. BROAWN: There is a sunmary of that in

DR WALLIS: It seened to be al
di scussion. | didn't see nunbers |ike that.

MR BROMN: | don't know if you have the
BACCHUS report there or not, but we've given that to
the Staff.

DR, WALLIS: |If we do, naybe you can point
to it at the break.

MR. BROWN. Again, that docunment was
primarily intended as a summary docunent to
denonstrate to the Wstinghouse Owmers G oup

MR MARSH M. Chairman, this is Tad
Marsh. 1'mbeing told that we have provided that
report to you.

DR WALLIS: You have?

MR MARSH |I'mbeing told that we have
provided that to you. |Is that right? Ralph is
shaki ng his head yes.

DR. WALLIS: Ckay. So when Ben gets up
and presents he can cite a page which we can | ook at
or something. GCkay. W need to nove on, but | think

it would be very useful if there is sone kind of
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guantitative criterion which is believable.

DR. DENNING Can | ask anot her questi on,
G ahan?

DR WALLIS: Yes.

DR. DENNING The bypass regi on, based
upon what you're saying here, your feeling is that
that has no real significance towards this effect?
What do you think is happening in that bypass region,
and are you telling us that it's your belief that that
really doesn't affect this m xi ng behavi or?

MR BROWN: | think that it has a second
order effect conmpared to this m xi ng mechani sm and as
wel | as any perhaps potential entrainnent - whil e they
may exist, | don't think they're the primry
mechani sms.  And again, |ooking at these different
tests at different scales, there seemto be a fair
anount of consistency wth looking at t he
concentration density effect between the upper plenum
core region relative —

DR. DENNING Wn't that bypass region be
prototypic of Waterford? Does it |ook basically the
sane as it does in the MH —

MR BROMN:. No. Inthis facility, | would
say that the hot leg region does not reflect that.

The focus was primarily on the core upper plenumwith
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the guide tubes and the |ower plenum and the
downconmer. That was the primary enphasis. |t was not
trying to denonstrate hot |leg gap or entrainnent,
whi ch certainly are present, but this nechani smseens
to explain quite well both the BACCHUS test and the

Fi nni sh VEERA test.

DR KRESS: This cartoon indicates to ne
that you have sone sort of initial concentration in
t he | ower plenum

MR. BROAN. Yes, you have whatever the —

DR. WALLIS: Watever the cold |l eg feeds
into it.

MR. BROMN: That's right.

DR. WALLIS: That's where you get that.

MR BROWN. That's right. And | said, in
the one BACCHUS test, it was initially 3000 PPM and
t hen when they ran another one, it was 10,000 PPM

DR, WALLIS: Ckay.

MR. BROAN: They had very | ong sw tch-over
times in Japan, so they were interested what happened
very far out in a post LOCA environment.

DR. RANSOM These experinents have a
radi al power distribution, | assunme, sinmlar tothe —

MR. BROMN: Yes, they do have sone.

DR. RANSOM And boiling is going on, so
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you think the boiling would be the major density

difference in the system that woul d  cause
recirculation. | know you're assum ng a coll apsed
| evel , but —

MR. BROWN: Well, within the core region,
yes - but not necessarily the |ower plenum This is
the nmechanismthat — | nmean, you could boil all day
long and it isn't going to affect the | ower plenum

DR. RANSOM The point is really you up-
fl ow t hrough sone parts, and down-fl ow t hrough ot her
parts.

MR. BROMN:  Yes.

DR RANSOM And that's what |eads to the
m xing in the | ower plenum

MR BROMN: Once it gets started, |I'm
saying this is the initiating mechanism Once that's
started, this certainly enhances it, but this is what
gets the ball rolling.

DR. WALLIS: Your slide is hibernating.
Does it hibernate in the summer, too?

MR. ROSEN. There's a natural |ength of
time that we can dwell on any subject.

DR. WALLIS: Are you going to proceed?

MR BROMWN: | think I've nade ny case, and

| wel come any nore questions.
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DR. WALLIS: Are you going to tal k about
this TSP and the basis for your solubility Iimt?

MR BROWN. No. M primary purpose is to
di scuss the BACCHUS test. Jerry will pick up the ret
of the presentation after this.

DR. WALLIS: So we're supposed to believe
that you have sonme criterion for the |l ower plenumto
get involved in the m xing?

MR. BROMN:  Yes.

DR WALLIS: And we're not going to see
any nunbers?

MR. BROWN: Well, what you can do when you
see the report is, for interest, M has actually
tried to use this facility to benchmark a conputer
code they call EXLOBOCON, and they have used the raily
nunber criteria and played with the length scale to
try to match the data. And there is sone plots within
t he BACCHUS test report that —

DR. WALLIS: Yes, | sawthat. |It's just
that this is not a code which is approved by the NRC
or anythi ng?

MR BROWN: No, right. This is purely
MH 's code. You've never seen this before.

DR. WALLIS: Right. Could you explain to

nme what is going on technically now? The conmputer is
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bei ng sabotaged by sonme software of sone sort?
(Si mul t aneous speech.)

DR. DENNING Could you restate basically
your premse? | think your prenmise is that normal
density in core region exceeds the density in the
| oner plenumthat you mx. |Is it that sinple?

MR BROMN: Well, it's really when the
density effect due to the concentration of boron
within the core region exceeds the tenperature
difference in that region relative to the | ower
pl enum The difference in density due to the
tenperature difference. Wen you hit that point, then
you basically have a hot or cold situation. | nean,
you could l ook at it in a crude sense as even when you
have a situation that raily originally | ooked at when
you had essentially a col d surface over a hot surface,
and you initiaterule cells, for exanple, in that type
evaluation | i ke that. And what's happening here is it
t akes sonme tine to get enough boil-off to increase the
density due to the concentration of boron acid
solution with the water to get to that point where you
actually are unstable, and you get that disability
mechani sm

DR. DENNING Well, | think what you just

said is there are two conmponents to the density; one
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is tenperature, and the other is —

MR. BROM: Yes, and the other is
concentration. That's correct.

DR. DENNING But you say taking those
into account, when the density is greater in the core
than it is in the | ower plenum then you m x.

MR. BROMN: Yes, absolutely.

DR. DENNING But you do that for
col | apsed water level. |Is that a true statenment, as
opposed to accounting for some boil-up frothing —

MR BROM:. You're referring to the
cal cul ati on.

DR. DENNING Yes, the calculation. Wen
you determ ne the density in the core region —

MR BROWN. Well, | would say at this
point intime, w're probably - keepinmnd, we're in
a large break LOCA. Qur pressures are rather |ow, and
our pressure differences going out the vessel are
relatively small, so we're alnost to the point of a
static bal ance, and so what ever void fraction that you
have, whatever water |evel you have above the core
essentially is going to be dom nated by what's in the
| oner plenum so there's not a big inpact as far as
the gravity head is concerned. It certainly wll

affect the m xture | evel that you have, which |' msure
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DR. WALLIS: | think what you really are
saying is that they' re above the holes in the plate
there, and there's liquid. It's not totally a
m xture.

MR. BROMN: That's right.

DR. WALLIS: So if that's heavier than the

l[iquid below, it's going to go down.

MR BROWN: It drops. That's right.

DR. KRESS: Wen you nmake this N TSDI
calculation in the upper plenum do you assume any of
the boric acid goes with the steamas it goes out, or
do you just leave it all behind?

MR BROWN: Well, | didn't nake that
cal culation, but | think in the calcul ations, |
bel i eve you probably assune that the —

MR. HOLMAN: The cal cul ati ons do not
credit any boron acid renoval —

MR. BROMN:. Right, with the steam Right.

So it's basically steam

DR. KRESS: "' mworried about that because

it's not a credit, it's a debit, because it affects
this density calculation you' re naking in the upper
pl enum

MR BROWN. | would say in the case of
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BACCHUS, we certainly got the real fluid —

DR. KRESS: Ch, I'msorry. | was thinking
about the cal cul ati on.

MR. BROMN: Yes, |'m saying —

DR. KRESS: You did add the energy.

MR BROM: Right. And |I'msaying, with
respect to —

DR. KRESS: So did the BACCHUS experi nent
properly do it at the right pressure?

MR. BROWN: Yes. Wat I'msaying, this is
a full-height, full-tenperature, full-pressure boric
acid solution test.

DR. KRESS: (kay.

MR. BROMN: Yes. That's why |'m saying
that the real stuff is in there —

DR KRESS: It would show up in the —

MR. BROMN: Yes. And | would say the sane
thing about any drift flux questions that nay cone
about, as well, possibly fromsone —

DR, WALLIS: On, yes. W're going to ask
t hat question, too. Now do we have to nove on before
the conputer gremin decided to hibernate things
agai n?

MR. BROWN. Do you have any nore

guestions?
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DR. WALLIS: W nay conme back to you.

Let's nove on for now

MR. BROMN: Ckay. Thank you.

MR. HOLMAN. All right. Let's nove on and
tal k about the solubility limt. Trisodi um phosphate
is used in the Waterford 3 containnment in the sunp
water to control pHpost LOCAto a value near 7. It's
stored in granular formin baskets in the floor of the
containment in the Waterford 3 contai nnment.

Ve per f or med tests W th a TSP
concentration that's representative of what would
exi st at Waterford 3. W added boric acid and brought
the solution to a boiling tenperature, continued to
add boric acid until we reached the solubility limt,
and determned that that limt was at a concentration
of 36 W% That's at atnospheric pressure.

DR. PONERS: Let me ask a question. It's
nmy experience extraordinarily difficult to tell when
you' ve saturated when you have a concatenating NI and
a liquid that roughly 11 nolal, and they're two
difficulties that you encounter; one is that the
sol ution can superheat if you have it in glass vessels
when you're doing this kind of experinent, glass or
silici, either one. And the second is that you can't

visually tell that you' ve formed coll oids before you
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think precipitation has occurred. So when you say you
went up to saturation, how did you determ ne what
saturati on was?

MR. HOLMAN:. Bob Hamrersl ey, can you
answer that?

MR. HAMMERSLEY: The experinment was
performed by starting with a nass of boric acid that
corresponded to the solubility Iimt in water at 100
degrees C, say a standard reference. So we started by
putting that in the flash in the water, put it on a
heat plate and brought it up to tenperature of 100
degrees C. During that tine, we had a stirrer,
stirring or agitating the solution until we could get
all the boric acid crystals dissolved, soit took some
time, of course, one - to heat the fluid, and two, to
get all the crystals dissolved.

At that point, we added the amount of
Tri sodi um phosphate, the solution was crystal clear.
The Trisodium phosphate went imediately into
solution. W continued to heat the solution until we
get to the normal boiling point. This was all done at
at nospheri c pressure.

DR. PONERS: When you say it was crysta
clear, was that based just on visual observation, or

did you do a Tyndall effect on it?
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MR. HAMVERSLEY: We did that by visual

observati on.

DR. PONERS: So you couldn't tell if there
were col | oi dal suspensions in there.

MR. HAMMVERSLEY: Not with ny eyes, no.

W did take Tyndall neasurenents during the entire
testing sequence. Once we had the TSP in solution, we
now started to add addi ti onal boric acidin controlled
amounts of nass.

DR. WALLIS: Wiy did you keep addi ng boric
acid? Wy didn't you add nore TSP?

MR HAMVERSLEY: Because we wanted to see
the increase in the solubility limt of boric acid in
the presence of TSP at the normal boiling point. W
were able to add additional boric acid that —

DR. WALLIS: So you used a round of
initial TSP as a variable in this, severa
experi ment s?

MR. HAMVERSLEY: W did repeatability
tests. We did two tests at the TSP concentrations
that woul d be expected in containment. W did one at
a reduced concentration of TSP.

DR WALLIS: The TSP and the boric acid
are all m xed up together in the containnment, aren't

t hey?
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MR. HAMVERSLEY: Yes.

DR. WALLIS: Then you just keep putting in
a bit nmore of each and boiling off. 1Isn't that what
happens in the reactor?

MR. HAMVERSLEY: No, the TSP, there's a
fixed anmobunt that's in containnent that goes into
sol uti on.

DR, WALLIS: Yes.

MR  HAMMVERSLEY: That's all that's
avai l abl e during the entire transient. Likew se, the
boron, once the primary system and the water storage
tank and the accumul ators have all exhausted, then
there's no addition of the chem cal species.

DR. WALLIS: So you just put this in a
beaker and keep boiling it until it changes color. 1Is
t hat what happened?

MR. HAMVERSLEY: That's right.

DR. WALLIS: |Is that what you do? Just
put it in a beaker and boil it until it changes col or?

MR. HAMVERSLEY: Well, we put nore and
nore boric acid until it would go into solution.

DR. WALLIS: You kept trying to dissolve
nore solid boric acid in it?

MR. HAMVERSLEY: Yes.

DR. WALLIS: So you did a reversal. You
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didn't boil it down until it precipitated, you kept
building it up until it wouldn't dissolve any nore.

MR. HAMVERSLEY: That's correct.

DR. WALLIS: Is that the same experinment?

MR. HAMVERSLEY: That's the experinment we
ran.

MR. HOLMAN: That should show t he sane
behavi or.

MR. HAMVERSLEY: Right.

MR. HOLMAN:  We're not nodeling the actua
behavior in the coreinthis test. W're just trying
to determine the solubility limt in the presence of
TSP. And you can see fromthis picture —

DR, WALLIS: So you dissolved it. D d you
boil it while you were dissolving it, or you just had
some hot water, and you put crystals in and stirred
until they dissol ved?

MR HAMVERSLEY: W boiled it as we added
nore crystals.

DR. WALLIS: You boiled it as you were
addi ng.

MR. HAMVERSLEY: This is a photograph that
actually the surface that that beaker is sittingonis
the hot plate. There is a nmagnetic stirrer bar in the

bottomthere. O course, we turned it off to try to
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get a picture. Boiling is actually going on there.
It's hard to see sone of the bubbles that are rising
up along that, but this is the solution near the
solubility limt with the additional boric acid beyond
the normal concentration that you woul d expect, that
has now been concentrated to the solubility Iimt in
the core and we' ve added additional boric acid beyond
that and TSP. So this is a mxture of the boric acid
and the TSP at boiling near the solubility point.

DR. WALLIS: So you're doing an experi nent
that 1| was tenpted to do in ny kitchen

DR. PONERS: Well, hopefully you woul dn't
spill so much as is spilled here. | presune that's
what they are.

DR. WALLIS: So you're boiling, you're
heating this thing fromthe bottom

MR. HAMVERSLEY: Right. During that
process we have the stirrer bar mxing it. And we've
noni tored the tenperature, of course, as we go al ong.
And the other thing that we wanted to observe from
this is that there's no — we didn't observe any
foam ng tendency of this solution.

DR. RANSOM What was the solubility noted
at zero TSP?

MR. HAMVERSLEY: The solubility when we
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started out is like 27.5 wt % boric aci d.

DR. DENNING |If you continue to add TSP,
does the solubility inprove? Because as G aham was
pointing out, in a real system you not only
concentrate boric acid, you also concentrate TSP.

MR. HAMMVERSLEY: In this experinment, we've
concentrated TSP the sane anount that the boric acid
woul d have been concentrated in the boil-off process
in the core.

DR. WALLIS: And you said sonet hi ng about
foam ng, it didn't foanf

MR. HAMMERSLEY: This actually undergoi ng
boiling in this photograph. There's no tendency for
it to foam

MR. HOLMAN:  This is near the
precipitation limt.

MR. HAMVERSLEY: Yes.

DR WALLIS: So you don't know what
happens when you boil it to the point where it begins
to precipitate.

MR HAMVERSLEY: W do. W continued to
add boric acid until we got to that point. Wen it
sinply wouldn't dissolve all the crystals, the
solution would get cloudy, and you woul d actually

start to formsone crystals or — especially on the
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surface where probably the tenperature grading was
such that it would tend to do that.

DR. WALLIS: You built up a skin on the
surface?

MR HAMMVERSLEY: Yes, we called it a scum
Yes.

DR, KRESS: This is an atnospheric
pressure test?

MR. HAMVERSLEY: That's correct.

MR. ROSEN. That's a question | was going
to ask. On your slide 20, you tal k about a m ni mum
cont ai nment pressure of 20 psia. That's five-pounds
gauge. That has the effect of increasing the
solubility by 4w %

MR. HAMVERSLEY: Correct.

MR. ROSEN: Now is this the only place
where you take credit for contai nnent over-pressure,
or in your LOCA anal ysis?

VR. HOLMAN: I n the suppl enent al
calculations, the primary effect is to elevate the
solubility limt. There is a secondary inpact on the
cal cul ation of the schem ng rate and the voi ds.

MR. ROSEN: No, but | was tal king nore
generally, globally. |Is the degree to which you take

credit for containnent over-pressure limted to this
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analysis, or is it typically taken in other parts of
the —

MR. HOLMAN: I n other anal yses?

MR. ROSEN. — plant's analysis, yes.

MR. HOLMAN:. Specifically, we do not
credit over-pressure for net positive suction. There
is a pressure that's cal cul ated for ECCS perfornmance
peak cl ad tenperature in accordance with the approved
nodel s.

MR. ROSEN: Though in the peak cl ad
tenperature cal cul ations, but not MPSH cal cul ati ons
for the sunp.

MR HOLMAN: That's correct.

MR. ROSEN. So there's sone precedent here
at Waterford for taking credit for over-pressure. And
here's anot her case where you have to do it to get the
solubility limts high enough, not to have this —

VR. HOLMAN: I n our suppl enent al
calculations only we're showing that margin. 1In the
i censi ng basis anal yses, we do not credit that over-
pressure.

DR WALLIS: How is this heated? What is
t he source of heat?

MR. HOLMAN: There's a hot plate.

DR WALLIS: It's a hot plate. And it's
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a glass beaker, so there are very few nucleation
sites. You probably get |arge bubbles fromone or two
nucl eation sites. It doesn't seemto me this is

typi cal of boiling on a host of fuel rods.

MR. HOLMAN:  Again, what we were trying —

DR. WALLIS: Wre you asked to extrapol ate
t his experinent to what happens in boiling?

MR. HOLMAN:  What we're trying to do here
is determine the solubility limt —

DR. WALLIS: So you're saying here there
was no foam ng, and there was no — you don't think
there was a change in the drift flux, and so on.

MR. HOLMAN: That's correct.

DR. WALLIS: You' ve got a very speci al
case. You're boiling in a glass beaker with very few
nucl eation sites. You don't have a possibility to
make a | ot of small bubbl es.

MR. HOLMAN: We don't see that behavior in
this result. W would not expect that behavior.

DR. WALLIS: You didn't boil it in an
al um num pan or sonething, or sone sort of material
with lots of nucleation sites. It's an interesting
experiment. It just seens to be an extraordinarily
crude one on which to hang a |licensing decision.

MR. ROSEN. And as you say, it's inverted.
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It's not the situation we're really dealing wth.

DR, WALLIS: Ckay. Wll, maybe you shoul d
nove on. Are you going to show us a picture of it?

MR. HOLMAN. Ckay. Let ne talk alittle
about our calculations. Qur calculations that were
done to address the nmargins that are avail abl e assune
50 percent of the | ower plenumin the m xing vol une as
supported by the BACCHUS test. W cal cul ated an upper
pl enum | evel , two-phase | evel that existed up to the
top of the hot leg at three-hours. Qur calcul ated
average void fraction in the core was 0.66, and we're
using a 1979 Best Estinmate ANS Decay Heat val ues.

Wth those assunptions, we calculated a
boric acid concentrati on —

DR WALLIS: Well, the void fraction in
your little beaker was nothing |like 66 percent.

MR. HOLMAN: That's correct. Wth those
assunptions, we cal culated a boric acid concentration
of 17.2 wt % at three-hours. That conpares —

DR. WALLIS: | thought you were going to
tell us that you didn't need to assune this 50 percent
i nvol venent of the |ower plenum

MR HOLMAN: |If we were to assune no
credit for | ower plenumm xi ng, we would still come in

bel ow t he 40 wt % —
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DR, WALLIS: Wat is the nunmber you get

with no | ower plenum m xi ng?

MR. HOLMAN: Joe, do you have that nunber?

MR. CLEARY: This is Joe Cleary from
West i nghouse. At three-hours post LOCA with zero
credit for mxing in the | ower plenum the
concentration in the m xi ng vol une was approxi mately
32 wt %wi th the Appendi x K Decay Heat curve. Wth the
Best Estimate Decay Heat curve, it was approximately
27 W %

DR. WALLIS: Are you going to show us sone
graphs or sonething which gives wus all these
conmpari sons so we can see these results?

MR. HOLMAN. | don't have those graphs
with me in this presentation. However, they were in
the report that we've docketed with NRC

DR WALLIS: So should we have them
sonewher e?

MR HOLMAN: | believe the ACRS does have
that information

DR. WALLIS: Because | think we m ght be
interested in |looking at sort of the worst case
assunptions or sonething else, so we're not just
| ooki ng at your nunber of 17.2.

MR. HOLMAN. What we're trying to show
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here is that there exists on a Best Estinmate basis,

significant margin between the calculated boron
concentration at the tinme the operator would take
action and the precipitation [imt. There's a |arge
margin there, and that's the point of these

cal cul ati ons.

DR. DENNING And again, three hours is
the point intime in the energency procedures i n which
it switches over. 1Is that —

VR. HCOLMAN:.  Yes. The energency
procedures require the operator to swtch-over
anywhere between two and three hours, so three hours
is the latest tine.

Okay. We've subnitted to the NRC and
docket ed these suppl enental calculations that we've
di scussed. W intend to clarify that the Waterford 3
updated licensing basis long-term cooling analysis
wi || be based on these suppl enmental cal cul ations. The
updated licensing basis analysis will include these
assunptions; will include explicitly voidingthe core.
W used 50 percent of the |ower plenum m xi ng vol une
for mxing the boric acid makeup tank with the
refueling water storage pool water. Also taking
credit for the effect of TSP on the solubility limt.

That concl udes the presentation. Are there any other
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guestions?
DR. DENNI NG Question about range of LOCA

sizes, and is it clear that the specific conditions

over which — | nean, there's a large LOCA and then
there are internediate LOCAs. |Is it clear that you
really have the nost limting case with regards to

when you'd switch over to sunp recircul ation, al
t hose things? Have you | ooked in some sense at that?

MR.  HOLMAN. The long-term cooling
anal ysis does | ook at the whole spectrum of break
Si zes.

DR. WALLIS: So the only thing you have on
effects of concentration on when you're boiling, on
drift flux and soonisthislittle beaker experi nent?

MR HOLMAN. We did sone additional
sensitivity calculations on the effect of drift flux
and —

DR WALLIS: You also submtted, | think,
a Fauske report, Fauske bubbled air through boric
acid. Those were very dilute m xtures, only 3000 PPM

MR HOLMAN: That's correct.

DR. WALLIS: That doesn't tell us anything
about what happens at 30, 000 PPM

MR HOLMAN: That's correct.

DR. WALLIS: And so the suspicion — if |
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boil a surface solution or sonething down, | would
eventually get to boil over, because it would sinply
froth up. But boric acid boils differently?

MR. HOLMAN. We did not see any evidence
of frothing fromthe tests that we did. It was a
clear m xture right up the solubility limt.

DR WALLIS: | think it depends on the
rate of boiling and the nucleation characteristics,
and all sorts of stuff.

DR RANSOM Al so, the anount of enbedded
structure, too. | nmean, it's different in a rod than
in a beaker.

DR. WALLIS: So we still don't have a very
good answer to what happens in terns of drift flux, as
you boil the concentration of this material on the
surface of the bubbles, because as water evaporates,
it | eaves behind the skin.

MR. HOLMAN:. Joe, could you describe the
sensitivity calculations that we did with varying
drift velocity?

MR. CLEARY: Yes. This does get to the
heart of the question about what the effect of
i ncreasing concentrations are on the drift velocity,
but it may shed sone light on the situation. Wat |

did was performsone sensitivity studies to determ ne
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what the effect of a change in the drift velocity is
on the cal cul ated concentration. And in a sense, this
could be looked at as the effect of change in any
paraneter that affects the void fraction within the
m xi ng volune. |t was convenient to do it in terns of
a nultiplier on the drift velocity. And the
concl usi on of the study was that any reasonabl e change
indrift velocity has an affect on the maxi mum boric
acid concentration at three-hours. That's small in
conparison to the margin that the supplenenta
calculation is showing to the solubility limt.

Wth that very qualitative statenent, |et
nme give you a specific exanple. And | could pull off
nore fromthe curves | have if you would IiKke.

DR. WALLIS: Wen you boil up a sugar
solution and reach a point where it froths up with
very smal|l bubbles. If it's maple syrup, the sugar is
all brown and you get frothy stuff, and if you don't
do somet hing pretty darned qui ckly, you | ose t he whol e
thing because it boils over, and it doesn't detach
and t he bubbl es don't burst, and the whol e thing just
froths up and is gone. Now if this happened in the
core, presunably you'd be <carrying over |arge
guantities of liquid. It wouldn't just be a drift

flux phenonenon, it would be a foamng-type
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phenonenon.

MR HOLMAN: Fromthe tests and the
cal cul ations that we've done, we state that the
operator action would be well in advance of reaching
the precipitation limt, and would prevent any of
t hose types of behavi ors.

DR WALLIS: Wwell, | knowwith mny
experience with boiling over the maple syrup, that if
you boil nore rapidly, it's nore likely to boil over.
| f you boil very gently you just get a few bubbl es,

then you could be okay. So it's not independent of

how rapidly you're boiling. | hate to say this stuff
is like maple syrup. | don't knowthat it is. |It's
just that | don't think you've really done very

convincing tests.

MR. HOLMAN. Fromthe tests that we did,
we did not see that type of change in viscosity. It
woul d | ook very nmuch like just boiling water, so we
woul d not expect to see those types of behaviors. The
cal cul ations that we've done show a | arge anmount of
mar gi n.

DR. WALLIS: Now there is no experinental
basis, and there's nowhere in the literature or NRC
that someone has actually boiled concentrated boric

acid solutions at different rates and observed what

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

79
happens?

MR HOLMAN:  Not that |'m aware of.

DR. DENNING | think, G aham we are
wandering into a generic issue area that's not their
responsibility to neet.

DR. WALLIS: Yes, | think that it may be
appropriate for the conmttee to draw attention to
this as a generic problem That's ny feeling, too.
| think we may have identified sonething generic, but
| just don't know what we do about its inplications
for this particular application.

MR HOLMAN: For Waterford, we believe
we've shown significant margins to the solubility
l[imt. W have operator actions that will occur well
in advance of the tinme that we would approach the
solubility limt —

DR. VWALLIS: You obey the regul ations
usi ng the nmethods which have been used up to now.

MR HOLMAN:  Well, further than that, we
have quantified the conservati sms and denonstrated t he
mar gi ns that do exist, so we believe our actions wll
absol utely prevent boron precipitation.

DR WALLIS: WII absolutely prevent, so
do you want to take a bet on what happens if you do

the right experinent? Can we nove on to the Staff
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concl usi on here?

MR, HOLMAN:.  Ckay.

DR. WALLIS: Thank you very much

MR. HOLMAN. Ckay. Len Ward is going to
be di scussing the Staff Revi ew

MR WARD: If it's okay with the Chairnan,
| would prefer to use the overhead, because if | need
to junmp around with slides —

DR WALLIS: You can use whatever visual
aide, just as long as we can read it.

MR. WARD: | renenbered you asked for
bi gger letters, so | did that.

DR, WALLIS: Wich is why we have a
conpl ete blank in terns of our handout fromyou, or is
it somewhere else?

MR WARD: It will follow It's in this.

DR WALLIS: So we al so have the benefit
of the hard copy version we can | ook at.

DR KRESS:. Page 7.

DR. WALLIS: You're on page 7. That's not
very good. Can we turn off the conputer so we don't
get that big shadow on there. Now when you presented
to the subcommittee, we asked you to increase your
font size. D d you get that message?

MR. WARD: That's not big enough?
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DR WALLIS: Well, it's better.
MR WARD: |I'mstarting off on the wong
foot already. Well, ny nanme is Len Ward. |'mwith

React or Systens Branch. Wat | want to do is show you
some cal cul ations that we did to give us a feeling for
what the di fference between alicensing calculationis
and where we think this situation really is.

DR. WALLIS: But you base your |icensing
deci sions on licensing cal cul ations, presumably.

MR WARD: Yes. That's right. [1'Ill get
tothat. |In the subcomrittee neeting, | tal ked about
feed | i ne break cal cul ati ons and snal | break LOCA, but
because questions were on boric acid precipitation,
|"mjust going to focus on that one. So we're just
going to tal k about boric acid precip.

Now as Jerry nentioned, post LOCA |ong-
termcooling, the purpose of that is to identify when
you would precipitate. And I'mjust talking about
| arge break LOCA here. This is the doubl e-ended
break. This is the one that's going to boil the
fastest because you get to the Decay Heat curve
earliest.

DR. WALLIS: The criterion is initiation,
it's not how much precipitation. [It's initiation of

precipitation.
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MR WARD: Right. It's — yes.

DR WALLIS: \Whereas, in the small break
LOCA when you' ve got deposits of boric acid on the
tubes due to splashing and drying out, that has
already initiated, and your argunent was well, there
isn't going to be nuch of it.

MR WARD: Well, if you remenber that core
uncovery transient, it was uncovered for 45-m nutes.
| mean, that's alarmng. But remenber, that's an
Appendi x K calculation. If | get rid of the 20
percent Decay Heat, the two-phase | evel is up near the
top of the core. It's only uncovered for maybe 15-
mnutes. |If | have two HPSI punps on, which is
probably what's going to happen, there's no uncovery
at all. You don't see it, it goes away. So | nean,
maybe | could help you with a little perspective on
t hat .

DR. WALLIS: | don't know. If I'musing
the regulations, | should probably use Appendi x K
That's what's being used. And the fact that the
reality is different and the regulatory world is
irrel evant.

MR WARD: Well, the way to | ook at these
calculations is the Appendix K analysis is — what

it"'s really going to do, it's going to allow you to
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identify the wearliest tinme you can switch to
simul taneous injection. And froma safety standpoint
that's really good, because what happens, the
concentrations are really low. And |I'mgoing to show
you some curves. | nean, we've tal ked about m xing
volunmes and Decay Heat, and all these different
various plenuns that can contribute. |I'mgoing to
show you what effect they have on the cal cul ations
just so you can get an idea of — when you're up here
inlicensing - well, you're really down here in the
best judgnent world. And that's what | hope to show
you. | want to show you that. W're pretty far away
still. Even though there was a non-conservative
input, it can be conpensated for other itens, and I
can show you what they're worth. And that's what
hope to acconpli sh.

Now what happened was, | was doing a
calculation to try to predict the boron concentration
in the Westinghouse licensing calculation, and they

were showi ng a precipitation tine of about four-hours

in the licensing calculation. In order to predict
that, | had to steadily increase the anount of liquid
in the core until | assumed zero liquid, and then |

predicted their calculation. But when | put in the

void fraction that's consistent with the anpunt of
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steam in the core at three-hours, there's about 35
per cent liquid in the core, it shifts the
precipitation tinme to one-hour. Nowthis is a
licensing calculation, andit's alarm ng but bear with
nme. Let ne get through this to get to the neat,
because | know | alarmed you last time, and this is
al ar mi ng.

Let me show you what | just said, what it
| ooks like. This is the licensing calculation with
zero liquid fraction. And, basically, what | did is
| used their licensing —

DR WALLIS: Zero void fraction

MR WARD: | nean, I'msorry. |It's pure
liquid. Pure liquid.

DR. WALLIS: At the collapsed |evel?

MR WARD: Well, the whole mxing vol unme
is full of liquid, and that included —

DR. WALLIS: Al full of liquid.

MR. WARD: That's what they assune.

DR WALLIS: No bubbles in there at all?

MR- WARD: No bubbles. | nean, that's —

DR. WALLIS: A very strange assunpti on.
Just look at it.

MR ROSEN. If it looks right to you,

it"ll be right.
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MR. WARD: kay. There we go. \What they

assumed, the m xing volume consisted of the core and
t he upper plenum bel ow the bottom of the hot |eg, so
just mxing it — we're just mxing in this region.

DR. WALLIS: And it was all solid liquid?

MR WARD: And it was all pure liquid.
Ckay.

DR. WALLIS: How did they ever get away
with that?

MR WARD: Well, it was a non-conservative
input. W found it. Let's wait until we get to
the —

DR. WALLIS: I'mnot sure they did that.
| thought they used the collapse |evel.

MR WARD: Well, that's the way they
characterized it. | nean, the m xing volume was ful
of liquid. | nean, | can't control what they're
calling it.

DR, WALLIS: Ckay.

MR. WARD: So now when you put the correct
void fractionin, it shifts us back to here. And this
is precipitating in an hour. Nowthis is a licensing
cal cul ati on.

DR. WALLIS: Sinply because there's |ess

['iquid.
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MR. WARD: Yes, that's right. That's

right. So it's going to shift it to the earlier tine.
DR. WALLIS: No core flushing nmeans that
what ever cones in, evaporates and doesn't flow out.
MR WARD: That's right. Everything is
concentrated in there. Now Wstinghouse has shown
margins in their calculations, and what they did is
they took credit for additional m xing volunmes to show
that there's still a lot of nmargin there. And
basically, if | can list what they did, this is
consistent with Jerry Holman's slide. They took
credit for | ower plenummxing, half of it, the core
i ncludes the upper plenum up to the top of the hot
|l eg, near the top of the hot leg. GCkay. They're
rai sing the contai nment pressure to 20 pounds and t hat
is based on a GOTHI C cal cul ation, that's their |icense
contai nnment calculation. They ran it in a mninmm
pressure node. And when you do that, and if | |ook at
their results in that report that you have - |
extrapolated it to include the entire | ower plenum
and that's what | have in one of nmy slides. And I'm
only mentioning this because | want to show that what
they would calculate is consistent with what | —
we're in the sanme ballpark on that curve, and |'I|

show you that curve in a mnute. But it's just for a
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reference point to show consistency between our
mar gi ns.

Now the calculations that I'm going to
show you —

DR. WALLIS: In the licensing world,
aren't there specific rules about what you're all owed
to consider to be m xed here?

MR WARD: It's not specific.

DR. WALLIS: No specific —

MR. WARD: What you justify —

DR. WALLIS: — regulation that says you

shoul d not consi der the | ower plenumor anything like

t hat ?

MR. WARD: Not hi ng says that.

DR, WALLIS: Ckay.

MR WARD: | nean, it hasn't been —
vendors do different things. |It's a generic issue

that we want to settle, but everybody makes different
assunpti ons based on what they justify.

MR MARSH Just a little clarification.
This is Tad Marsh. There's a topical report that's
approved. That gives an approved net hodol ogy.

MR WARD: That's correct. This is based
on CENPD- 254, which was approved.

MR MARSH: So |licensees follow that
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topi cal report and the guidelines thereof.

MR. WARD: That's right.

MR. MARSH  They can take exception to
what's in the topical report, as long as they justify
it.

MR, WARD: That's right. That's right.

MR. CLEARY: This is Joe Cleary from
Westinghouse. ['d |ike to expand upon the procedure
we used in applying our CENPD 254 nethodol ogy. The
topical report in question is not explicit in what
physi cal volume constitutes the m xing volune. It
nerely states that a conservative value is used. In
recent years, that conservative value has cone into
guestion with the NRC Staff during previous reviews.
And questioned specifically was the fact that we
hi storically had credited 100 percent partici pation of
the |l ower plenumin the m xing vol une.

For Waterford, we did not do that, but
rat her taking a cue froman NRC eval uati on of anot her
power uprate, which explicitly allowed crediting of
the collapsed liquid level in the core and upper
plenumto the bottomof the hot |eg, we used the sane
definition of the mxing volune in the Waterford
calculation, i.e., a collapsed liquid volunme fromthe

bottom of the core to the bottom of the hot |eg
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el evation inside the reactor vessel.

MR. WARD: Well, what | want to do is show
you sonme of the calculations that the Staff did. |
want to show the effect of the additional m xing
vol unes, we've got hot |egs, upper plenum regions,
| oner plenumregions. Wat's the affect of the higher
cont ai nment pressure? Wat's the affect of the Decay
Heat mul tiplier, just to show you how t he
concentration profile with time changes.

Now al | the calculations that | did had a
mul tiplier of 1.2 during the whole transient. There's
no credit for liquid entrainment. During the
i njection phase, you've thrown out a | ot of mass, and
probably for the first 15 or 30 m nutes, you're not
going to see nuch of a concentration rise at al
because it's all going out. W're assuming it stays
inthere and it increases during that first hal f-hour.
No credit for anything going in the bypass.

Now, also, what | did, the boric acid
makeup tanks, and these concentrations in these tanks
are twi ce the RABT; 6187 PPM \What | assuned is that
went directly into the core, didn't m x anywhere, and
t hen what — any additional boil-off —

DR, VWALLIS: Were was that injected?

It's not injected —
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MR WARD: It's injected into the cold

| egs.

DR WALLIS: So it mxes with all the
material on —

MR WARD: It would go in the downconer,
| oner plenum before it gets in the core. |It's going
to spread out, so |'ve got —

DR. WALLIS: You're assum ng that what
goes into the bottom of the core, comes down the
downconer, 6187 —

MR. WARD: Yes. |I'massuning that the
three charging punps punping in that concentration
directly into the core. And then the rest is made up
by the RWST, which is 3000 PPM

DR WALLIS: Now there was a GSI 185 that
| ooked at boron m xing and nore realistic.

MR WARD: Well, | nean, | could — I'm
going to —

DR WALLIS: It seens to nme that the NRC
doesn't have some sort of accepted way of doing it
right. You're inventing sonething —

MR. WARD: |'m naking a conservati ve.

DR. WALLIS: PSI 185, sonething el se was
done, and the vendors were all owed to do what ever they

want to do.
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VR. WARD: |'mjust doing this
conservative. This is the worst situation. It's not
going to be this. I'mgoing to nake it concentrate
fast, as quick as | can.

DR, WALLIS: Ckay.

MR WARD: | nean, I'moff to the extrene
here. I'mnot real in that regard. The upper plenum
pressure is going to be higher than the contai nment
pressure by the | oop pressure drop, and during this
transient out to three-hours, that's anywhere from
about 6 or 7 psi to about 2.8 to 3. The water during
the i njection phase i s sub-cool ed. There's a sub-cool
| evel at the bottomof the core. There's pure liquid
down there in about the bottomquarter. |'m assum ng
it's going in saturated. kay.

So these are the assunptions that | made
that 1'Il make in the calculations that | did. And
just to describe this slide, if we separate these
curves here, these are what | call |icensing-type
calculations. | nmean, the Decay Heat nultiplier is
1.2. Down here since these have nultiplier of 1.0,
let's try to call these best judgnent, nore towards
where | really would expect we really are.

DR, WALLIS: Oh, | don't understand this

busi ness of the circles and the squares, contai nnment
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pressure 14.7 —

MR. WARD: Okay. Well, 1'll get to that.

DR WALLIS: Because we asked the
West i nghouse fol ks, and they said there's no effect,
very little effect of containnent pressure on the
m xi ng processes and the concentration. It's all in
its effect on saturation tenperature. That's what
your horizontal line —

MR. WARD: Those are the two |lines there.

DR. WALLIS: You seemto be show ng an
effect on the entire transient.

MR WARD: Well, there is an effect there,
because what they do is they're assum ng the m xing
volune is fixed during the whole event. And what |'m
doing is, I'mtrying to do it right. |'m bal ancing
the hydrostatic heads between the downconer and the
core with the | oop pressure drop. So in the beginning
when your steanming is high, the two-phase level is in
the mddle of the core. This is the start of this
reflood transient. And as the Decay Heat drops, the
t wo- phase level will nove up the core into the upper
plenum And it gets up into that region around 1-1/2
hours. (Ckay. Between one and 1-1/2 hours, so as |long
as the two-phase level is up there synonynous wth

their licensing calculation, we're consistent, but
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before that, we're not.

DR. WALLIS: Wiat | read in the
Westinghouse, this report on BACCHUS, is the
conclusion that says it's expected that containnment
pressure assunption woul d have only a small inpact on
the calculated core region boron concentration
transient. That's a different conclusion than you're
reachi ng.

MR. WARD: Yes.

DR. WALLIS: You have a huge inpact.

MR WARD: Well, here is the licensing-
type cal culation with the non-conservative assunption
repl aced, nothing el se, sane m xi ng volune. Now if we
assume — if we go to a 20 psi containment, |'m
assumng 20 psi in the upper plenum It's really
hi gher than that, because it's a | oop pressure drop,
but let's assune it's 20. That shifts the curve down
to here. Gkay. That gives this result right here.

Now al | of that — this just includes the
core and the upper plenumup to a region near the top
of the hot leg. |'mstaying about a half a foot bel ow
the top of the hot | eg because the steamthat you're
producing is going to bleed out there. And once it
reaches that point, | just leave it there, even t hough

the | oop pressure continues to drop.
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DR. WALLIS: W haven't studied the basis

of Westinghouse's statenent that contai nnent pressure
has no effect. W haven't studied your analysis which
has a big effect, so | don't know who to believe.

MR. WARD: | don't think they need to take
credit for that inthe long run, but let's — you nmay

not even ask that question when we see where we're

going here. If now!l throwin the hot leg in the
m xi ng volune, |'ve got nore volune to m x. The two-
phase | evel is now near the top of the hot leg. It's

going to delay the precipitation tine, and i f we | ook
at three-hours, | nean, we're down around 24 percent.
And if we're using a 14.7 limt, a 20 psi limt, or
with the TSP, the limt is up here.

Now this is a licensing-type cal. Ckay.
Now i f we renove the hot | eg m xing volune, and now go
fromthe base case and just throw | ower plenum m Xxi ng
in —

DR WALLIS: That's the entire | ower
pl enunt

MR WARD: That's the entire | ower plenum
| mean, you're here. Nowif | go to a Decay Heat
multiplier of one, I"'mhere. Nowif I fill the hot
leg in there in addition, so | have the hot leg, the

| oner plenum this is about as best as you're going to
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get, let's say. | nmean, |I'mnot taking credit for
subcooling entrainnment. |If | did that, this curve
woul d shift over here, shift this down naybe anot her
30- m nut es.

The point I'"'mtrying to make is, here's
where we are, somewhere in this band in here. kay.
Based on what Jerry Hol man gave for a list of
assunptions that he's taken credit for half the | ower
pl enum they're going to be somewhere in here. |
woul d expect their cal culation when they subnit it is
going to show sonmething inthis range. Now if we take
the TSP, what is that - that's beyond six hours.

W' re switching back here two to three hours, when t he
concentrations, even without the 20 psia, you're still
okay for the containnent.

DR. WALLI'S: You said sonething about the
Westinghouse - | guess it's the Westinghouse
cal cul ation that when they subnit it, so they have not
yet submitted that?

MR WARD: Well, they're going to submt
an anal ysis of record.

DR WALLIS: So we're going to nmake the
deci sion based on sonething which has not yet been
subm tted?

MR WARD: Well, I'm— if | look at their
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assunptions —

MR MARSH. Well, let ne interrupt. The
answer is no, M. Chairman, we're not going to nake
a deci sion based on sonething that's not docketed.
No, we'll get it docketed. W'IIl look at it. And as
| said, we'll supplenment the safety evaluation too.
This is the information that we've heard over the
tel ephone, in neetings, in raw form W need to get
the information docketed to |look at it.

DR WALLIS: I'mjust alittle concerned
about this commttee nmaki ng a deci sion that everyt hing
i s okay when so nuch seens to be work-in-progress.

MR. CLEARY: This is Joe Cleary from
West i nghouse. Entergy has docketed the suppl ement al
cal cul ation, and what we will be doing is identifying
one of the specific points in that cal culation as the
new licensing basis calculation for the Waterford
uprate. The point that credits the appropriate anount
of conservatisnms and renoving sone of the other
conservatisnms that we relaxed over the full range of
calculations, that is identified in the suppl emental
i nformati on.

MR WARD: Well, all I want to do is show
you an envel ope, and based on their |ist, we expect

they're going to fall somewhere in here. | nean, that
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remains to be seen, but I wanted to give you an idea
of where they are. And this is about where they are.

DR WALLIS: How nuch of this is due to
the uprate? W' re tal king about an uprate, and you
seem to be tal king about a generic problemwth al
such systens, which this doesn't address the question
of what's the effect of the uprate on all this. Does
the uprate make any difference to these curves?
That's what we're talking about is a power uprate.
VW' re not tal king about —

MR. WARD: That's correct.

DR WALLIS: — whether or not there's
some kind of a glitch in the way in which this boron
mxing is evaluated. Do you have it in the
per spective of the power uprate decision?

MR. CLEARY: The power uprate has a
relatively small effect on all of this. You could
determ ne that froml ooking at the effect of changing
the Decay Heat nultipliers from realistic to Best
Estimate. Any percent change in Decay Heat would
effectively represent the effect of the power uprate
on this topic.

DR WALLIS: So we should have a DH
mul tiplier of 1.08 or sonmething, and that would do it?

DR. DENNING | thought we also had a
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hi gher boron concentration?

MR. CLEARY: The maxi mum val ues used in
boric acid precipitation analysis did not change in
t he power uprate, sone of the m ni mumval ues | believe
in the plant increased.

DR. WALLIS: | think it had nore boron in
t he tanks than before.

MR. CLEARY: Actually, for the | arge break
LOCA analysis, as a result of that analysis, we're
decreasing the maxi mum | evel of the safety injection
tanks in order to get nore nitrogen and to increase
the initial flow rate. That was addressed at the
subconmittee neeting two weeks ago.

DR. WALLIS: So is it conceivabl e that
with the power uprate you're better off?

MR. CLEARY: The safety injection tank
contribute to the boric acid precipitation anal ysis or
the change in the maxi mum | evel is very, very snall
and | would consider it insignificant.

MR.  HOLMAN. The |l ong-term cooling
anal ysis done for power uprate uses maxi mum boron
concentrations in all of the tanks. Those really did
not change.

MR. ROSEN. So for me, the bottomline of

this is, you' re showing, nmaybe if | don't want to
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credit over-pressure, you're showing they read the
14.7 psia limt - | don't know where you put your -
maybe five hours.

MR. WARD: Yes, right. Five hours.

MR. ROSEN. And they switch over by
operator action in three hours.

MR WARD: Two to three. 1In this range
here.

MR. RCSEN. So | have a nmargi n when
swi tch-over of we say a factor of two in tine.

MR WARD: Right. | mean, if this stuff
was up here, then we wouldn't be tal king right now.
kay.

MR. CLEARY: Len, |I'd nake one clarifying
statenent. Maybe it's an obvi ous statenent.

MR. WARD: Ckay.

MR. CLEARY: Al these calculations are
obvi ously usi ng Decay Heat based on t he uprated power.
| believe Len's fourth and fifth Iines are the down
point to triangles and t he di anonds show t he ef fect of
change in Decay Heat nultiplier of either 10 percent
or 20 percent, dependi ng upon the downward pointing
triangles, so that would be the effect of — nore than
the effect of the power uprate.

DR. WALLIS: So with all these curves,
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what is your official position on which curve is
accept abl e?

MR VWARD: Well, they need to show a
licensing calculation that precipitates beyond their
switch tine. And based on their assunptions, if |
take that, they're going to be sonmewhere in here. And
that's acceptable. That says they're switching early
when the concentrations are really |ow, but not too
early. | can't switch before two hours, because then
the injection can't match the boil-off, so you don't
want to go beyond that. But after that point, the
earliest time you switch is going to be the safest
because the concentrations are the |owest. And
remenber, | haven't taken credit for subcooling or
entrai nnment, or anything. That's going to bring these
curves down even nore.

DR WALLIS: |Is there any downside to
switching too early?

MR WARD: Yes. If you switch too early
when the Decay Heat is too high, you can't nake —
then you're losing half of your high pressure
injection. The other half better match boil-off.

DR. WALLIS: So there's sonmething that the
operators are told that —

MR WARD: Two to three hours they switch.
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DR WALLIS: Two to three hours?

MR. WARD: Right here, during this tine
frame.

DR. WALLIS: That goes for all break
si zes?

MR. WARD: That's right.

DR. WALLIS: They nust not switch before
two hours, but they must switch before three, in-
bet ween two and three hours.

MR. WARD: Between two and three hours.
To mai ntain those margins, yes. That's right.

MR. HOLMAN. This Jerry Holman. That's
correct, and that's the way the energency operating
procedures are witten.

MR WARD: So | guess what | —

MR, HOLMAN: In termse — this is Jerry

Hol man again. In terns of the updated |icensing basis
analysis, the last slide that | presented provides
some of the assunptions that will go into what we're

goi ng to docket as our updated |licensing basis

analysis. And all of those cal culations cone fromthe

suppl emental calculations that have already been
subnmitted and docketed in our report.
MR MARSH M. Chairman, this is Tad

Marsh again. W |look forward to that information to

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




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

102

substantiate what we have heard, but we |ook also
forward to it being nade very clear what is the
licensing basis calculation conpared to what are
suppl enment al cal cul ati ons, whi ch may show
conservatisns. So that submttal needs to nmake it
very clear what is the |icensing basis, because these
cal cul ations that Len has showed you are confirmatory,
and they're interesting, and the Staff's information.
But what the |icensee says on the docket is what we
will count on for that deci sion.

MR WARD: So | guess what |'msaying is
t he best judgnent cal cul ati on shows about 14 wt % and
if you want to conpare that to 14.7 at three-hours —

DR WALLIS: At the time —

MR WARD: At three hours, if you want to
use 14.7, it's conpared to 28. If you want to use 20
psi, whether that's the higher contai nment pressure or
you're accounting for the | oop pressure drop, you're
closetothat - it's 32. And then if you add the TSP,
it's sonewhere up near 40.

DR WALLIS: Well, this is not a new
guestion. Wasn't this resolved years ago, and how was
it resolved? Was it resolved in the same way you' ve
done it?

MR. WARD: Yes. Renenber years ago,
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preci pitation - because plant power | evels were | ower,
concentrations were | ower, precipitationtines were 10
to 15-hours. So if they were off two of three hours,
it didn't matter. It was easy to bal ance sonme changes
with precip tines, | mean, because they were so | ate,
and they're switching so much earlier. So now with
t hese uprates and these higher powers, everything is
pushed earlier, so when you have a — you at | east
want to have a licensing calculation that's
denonstrated to be conservative, that shows you're
swi tching early enough so the concentration really is
| ow, but not too early so that you uncover the core.

DR. WALLIS: Nowis this an effect of the
uprate, that in order to control radioactivity when
you have a — reactivity when you have a new core, you
need to have nore boron? |Is that part of the problem
you have, part of what nakes this different?

MR. CLEARY: No, the maxi mum — the
anal ysi s uses maxi numval ues, tech spec val ues for the
bori c acid sources, and those naxi mumval ues have not
increased as a result of the uprate.

DR. WALLIS: So it's not a question of the
uprate increasing the need of boric acid and nore of
it if you have high reactivity at startup.

MR. HOLMAN: That is correct. This is not
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a phenomnenon driven by power uprate. The only effect
of the power uprate is the higher Decay Heat. That's
correct. To answer your question previously, it
hadn't come up in the past, and had been evaluated in
a simlar manner to show that there are conservati snms
and margi ns that exist when you |ook at a nore best
esti mate anal ysi s.

MR. WARD: So these cal cul ati ons show t hat
you're at half the limt at the switch tinme, and they
even show that you could — you don't need the higher
cont ai nnment pressure, and you coul d even al nost go as
far as to say if you look at those curves wthout
| oner plenum mxing, but with the hot legs, you're
still beyond four hours, so it tells nme there's sone
margin here. |It's conforting.

DR. DENNING In your nodel, what's the
cause for the peak in the concentration? Wat's the
phenonenon t hat —

MR VWARD: Well, what brings it back down
is that's when the two-phase |evel gets up into the
upper plenum the area's factor of two | arger than the
core, so to balance the heads, you're going to get a
lot of liquid in there, and it drops the
concentration. There's a huge change in area.

DR. WALLIS: So you get nore liquid coning
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in fromthe | ower plenum

MR WARD: Right. |'m balancing the head
with the | oop pressure drop. And when it says | can
go there, it also says | can have nore liquid there.
The void fraction decreases when you go into that
| arger area. It's about 70 percent at the top of the
core. It decreases to about 61, 62 percent.

MR. HOLMAN. This is Jerry Hol man agai n.
| think that difference is one of the nmgjor
conservatisnms of why there's a difference in the

ef fect of pressure between the Wstinghouse nodel and

Len's nodel. Len is doing a tine-dependent two-phase
| evel, which shows that dependence a little bit
greater.

DR, WALLIS: Are we ready to wind up this
presentation and take a break? |'d |like to take a
break until quarter to 11. W're 15-mnutes |ate, but
| think we can finish this norning. | hope we can.
W' ve got a few nore issues. This seened to be the
maj or one. GCkay. So we'll take a break for 15-

m nut es and cone back here at quarter to 11.

(Wher eupon, the proceedings in the

foregoing matter went off the record at

10: 32 a. m and went back on the record at

10: 47 a.m)
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VMEMBER WALLI S: Back into session. Could

we have sone quiet, please?

Go ahead.

MR MTCHELL: Ckay. I'mTimMtchell.
" mgoing to nmake just a couple closing points on the
boron precipitation subject and the introduce the
| arge transient testing.

| want to reinforce a couple of points --
that the original design for long-termcooling did
include a sinplification. However, | think what we've
shown today is that there's a | ot of conservatisns in
that as well. W have docketed all of the
information, the full range of information, and have
agreed upon what point would be our future |icensing
basi s, which would still be conservative with respect
to sonme of the information that we've presented here.

MEMBER WALLIS: But you have not yet
submitted your formal docunent?

MR. M TCHELL: W have presented all of
the information. However, we do need to present a
formal declaration of what -- which point is the
licensing basis, even though we have agreed with the
staff on what point that would be fromthe docketed
information. And those are the points that Jerry

Hol man covered -- what assunptions we woul d include
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and not include, or what inputs woul d.

So, in conclusion, boron precipitation
will not prevent adequate |ong-term cooling from al
of the information that we have present ed.

Now, with your permssion, I'd like to
proceed on to large transient tests. W had a | ot of
di scussion during the subcommttee neeting, and we
have prepared sonme nore information. The staff has
challenged us on this topic not once but actually
three tines, on three separate occasions. Entergy
senior nmanagenent also challenged us wth the
appropri at eness of what testing we would go do. And,
as | nentioned, the subconmttee al so chall enged us,
and we have gone back and reeval uated our position
wi th each chal |l enge.

Qur testing program we believe does
adequately denonstrate proper operation of the EPU
One other thing I would like to reinforce -- in ny
time on a previous uprate as Ops Mnager, we went
through a ot of this sane type of evaluation. But
our presentation wll denonstrate that a |arge
transient test will provide m ninal assurance of the
nodi fi cations, does cone with sonme risk, even though
that risk is small

And 1'1l turn it over to David, and we'l|l
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proceed with our presentation.

MR. CONSTANCE: Hello. |'m David
Constance. |'ve been with Entergy for 17 years. |'m
a Shift Technical Advisor, and | have a current Seni or
React or Operator license on the unit, and |"'mhere to
tal k about transient testing.

Let's start wth talking about power
ascension testing, so you get a flavor for the types
of tests, retests --

MEMBER WALLIS: \Where are we in the
handout ?

MR. CONSTANCE: |'mon slide 27

MEMBER WALLIS: 27, okay. Thank you.

MR. CONSTANCE: You're wel cone.

"1l begin with describing our post-
nodi fication testing program and power ascension
testing programin relationship to the nodifications
and changes in the plant operating conditions that go
al ong with extended power uprate.

Power ascension testing will consist of
reactor engineering tests and power verification,
transi ent and data state -- transi ent and steady state
data record collection, post-nodification testing
which I'Il go into in nore detail in the next slide,

a plant nmaneuvering test from 100 percent to 90
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per cent, and post 100 percent testing, dat a
collection, and surveys, and a vibration -- and
vi bration nonitoring program

Next slide.

What you see here is the plant power
ascension. This power ascension profile includes
seven power plateaus followed by a nmaneuvering
transient test.

Next slide.

Startup testing begins with |ow power

physics testing, which wll remain unchanged for
ext ended power uprate. W wll be perfornm ng the sane
tests. We'Il be performng nore of themat different
power levels, but it will still be essentially the

same tests that we performduring every startup
testing and essentially the sanme test programthat was
i mpl enented during initial startup testing.

MEMBER POWNERS:. You do these every

ref uel i ng.

MR. CONSTANCE: That's right. W'IIl just
do themat -- at the power plateaus | had di spl ayed up
t here.

MEMBER POVERS: Right.

MR. CONSTANCE: W'll repeat the sane
tests.

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

110
VMEMBER WALLI S: | think we detern ned at

t he subcommittee neeting there was going to be an NRC
i nspector present for these tests.

MR. CONSTANCE: That's right. That's
right. There was a di scussion about gui dance. There
is sone public guidance for the residents concerning
power ascension testing and his participationinthat.

Power ascension then comences with data
set collections, which will be collected every 10
percent from 20 percent to 100 percent power. Al so,
it will be collected at seven power plateaus. W'l
be nmoni tori ng approxi mately 1, 000 paraneters, and this
data will be automatically coll ected and processed and
will be automatically conpared to predeterm ned

acceptance criteria.

VEMBER WALLI S: Part of this data invol ves

vi brations?

MR. CONSTANCE: That's correct. W have
a vibration collection plan that extends from i nside
contai nment, mai n feed, main steaminsi de cont ai nment,
all the way out through the plant into the transforner
yard.

MEMBER RANSOM Does that include the
reactor cool ant punps?

MEMBER WALLI'S:  No.
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MR. CONSTANCE: It does. W use -- we're

using our installed equipnent. W are going to
nmonitor them W don't expect any changes, but it is
a two-degree dropin -- or two- to four-degree drop in
T cold, so we are going to include the vibration
nmonitoring wusing our installed spectrum analysis
equi pnent that we have.

MEMBER RANSOM  Ch, okay.

MR. CONSTANCE: Pl ant Safety Subconmttee
will convene to review the Results Report at every
power pl ateau greater than 68 percent. This report
will include the testing results, a list of any
equi pnent out of service, the calculation of a Plant
Saf ety | ndex.

The Pl ant Saf ety Subconmmi tt ee
recommendation wi || then be needed for conti nued power
ascension. The Plant Manager, QOperations Manager, and
Test Director approval is required for conti nued power
ascensi on.

So that describes our structure of our
post -- I'msorry, our startup testing post EPU

In considering a large transient test, we
performed a review of the initial plant startup test,
per our standard review plan 14.2.1. O the initial

| arge transient tests that were perforned, only the
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turbine trip test, which was originally performed at
84 percent reactor trip power, was judged to be
potentially applicable to the planned power uprate.

MEMBER ROSEN: Wiy was it only done at 84
percent rather than at full power?

MR. CONSTANCE: During initial plant
startup, there was a snall fire in the exciter
cubicle, which resulted in a turbine trip by the
operator, and we took credit for that and collected
t hat data and used it to benchmark the codes that were
used for transient analysis in initial plant design.

MEMBER ROSEN: That was not your intent.
You intended to do it at full power, correct?

MR. CONSTANCE: That's correct.

MEMBER ROSEN: It goes with this fire in
the exciter cubicle. The plant was tripped at 84
percent as a result of the fire.

MR. CONSTANCE: That's correct. The
intention was to do it at 100 percent.

MEMBER ROSEN. But was it manual ly
tripped, or did it automatically trip?

MR. CONSTANCE: | believe it was nmanual ly
tripped. |'mnot certain of that, but | believe it
was manual |y tri pped.

In considering use of this in a large
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transient test, Entergy considered transient testing
inrelation to the full spectrumof activities which
establish and maintain equipnrent operability. For
EPU, this includes power ascension testing, post-
nodi fication testing, routine testing, surveillance,
and trend prograns, and continuous active nonitoring
of plant equi pnent.

The next two slides present these
nodi fications, and the planned post-nodification
testing specifically, and then a determ nation of
whet her the system or conponent performance woul d be
further denonstrated by a turbine trip test.

Begi nni ng wi t h t he at nospheri ¢ dunp val ves
and the | ow st eam generator pressure, steam generator
pressure trip setpoints -- setpoint, they will both be
changed. These setpoints will both be changed for
power uprate. The post-nodification testing for each
is a channel calibration to verify the setpoint is
correct.

Upon a turbine trip, steam generator
pressure is controlled by the steam bypass contro
system The atnospheric dunp valve will not be
actuated on a turbine trip. Simlarly, since steam
generator pressure rises on the turbine trip, the | ow

steam generator pressure setpoint wll not be
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actuated. Thus, we concluded that these setpoint
changes will not be further tested by a turbine trip.
Programconstants wil|l be changed for the
feedwater, steam bypass, and reactor regulating
control systens to establish new a plant operating
point. The post-nodification testing for these
control systens will be channel calibration, transient
and steady state data record collection, and a | oad

change test followi ng 100 percent power.

Certain features of the control -- yes,
certain features of the control system -- let ne
rephrase that. These systens will be or can be

somewhat tested by aturbinetrip, partially tested by
aturbinetriptest. However, certain features of the
control systens -- for exanple, reactor trip override,
gui ck open bl ock, and auto wi t hdrawal prohibit -- will
not be denonstrated by a turbine trip.

Additionally, the beginning of cycle
turbine trip is not the nost challenging initial
condition for these -- for these control systens.
Thus, aturbinetripwll partially test these control
systens, but not provide us with the conplete test.

Movi ng on, the perm ssive setpoint for the
reactor trip or turbine trip will be changed for an

ext ended power uprate. The post-nodification testing
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for this is a channel calibration. However, during
the turbine trip, we will have reactor power cutback
in service, sothis systemw |l not be in service and
will not be tested on a turbine trip.

The high pressure turbine rotor will be
repl aced for extended power uprate. The post-
nodi fication testing for this change is a 120 percent
rotor speed factory test, transient and steady state
data record collection, and will validate the turbine
first stage power constants, performan overspeed trip
test, perform vibration nonitoring, and finally a
t hermal performance test.

MEMBER ROSEN: Now, the overspeed trip
test is one you'll do at the plant.

MR. CONSTANCE: That's right, but it wll
be unl oaded. In other words, we will just -- we wll
just spin the turbine up unloaded until we reach the
trip setpoint and observe that the trip occurs.

MEMBER ROSEN:. But, obviously, the turbine
trip at full power is a loaded trip test. So you
won't have that if your proposal to waive these tests
is accepted until whenever it happens for the first
time, to have a | oaded trip of the overspeed trip test
mechani smns.

MR. CONSTANCE: That's correct.
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MEMBER ROSEN: The initial test -- |'m
sorry.

MR. CONSTANCE: There is not an overspeed
test at 100 percent. I'mnot sure if | understood the

guestion correctly, but with the generator tied to the
grid you can't do an overspeed test. It has to be
done with the generator breakers essentially open --

MEMBER ROSEN: R ght.

MR. CONSTANCE: ~-- in order to speed it
up.

MR. M TCHELL: Opening the generator
breakers lets the generator -- lets the turbine

accelerate and requires the closure of the turbine
trip and throttl e val ves.

MEMBER ROSEN: That's the test that won't
be done is what | understand your proposal is.

MR. CONSTANCE: Well, the question goes to
-- will we be performng -- or has an opportunity to
performa test to denonstrate the turbine -- turbine
over speed/ overshoot. All right. W wll see this
turbine trip at the trip setpoint, but it won't -- it
won't overshoot it based upon a no-load turbine trip
test, overspeed test, right? On the --

MEMBER ROSEN. It's an artificial

circunstance in the sense that, yes, tripping it
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unl oaded is -- is one thing you want to be sure it
does.

MR. CONSTANCE: Ri ght.

MEMBER ROSEN: But tripping it loaded is
anot her -- another function of the test.

MR. CONSTANCE: Ri ght.

MR. M TCHELL: Well, Dave, why don't you
descri be the normal turbine trip sequence, because the
turbine trips first and then the generator trips, so
let's namke sure we're describing the actual trip
sequence on a normal turbine trip.

MR. CONSTANCE: On the turbine trip that
was performed during initial startup, it was initiated
by tripping it --

MEMBER ROSEN: At 84 percent.

MR CONSTANCE: -- at 84 percent. It was
initiated by tripping the turbine, which neans that
t he governor val ves and throttle val ves i medi ately go
cl osed, and there is no turbine overspeed, and there
is no turbine accel eration.

MEMBER ROSEN: There's a decel eration.

VR. CONSTANCE: There is only a
decel eration, right.

W could propose a different test, for

exanple, to open the exciter field breaker, which
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woul d create an overspeed. But it would not be a
design basis overspeed, because there are severa
preenptory trips that woul d occur before the turbine
overspeed trip. You open the generator field breaker,
and t hat causes a | oss of fuel which imediately trips
the turbine. You would not reach the overspeed trip
set point before you' d get the turbine trip signal.

So it would not be a conplete test of that
overspeed. There has been no conplete test of an
overspeed trip in the design condition, because it
woul d require defeating several preenptory strikes
whi ch -- which is not consistent with nuclear safety.

So I've pretty rmuch just described here
where we feel that a turbine trip test would not
further test a high pressure turbine rotor. On the
turbine control DEH control system we wll change
program constants for intended power uprate. The
post-nodification testing for these changes is a
channel calibration, atransient and steady state data
record collection, and a | oad change test.

On a turbine trip, it's initiated by
cl osure of the governor and throttle valves, which is
acconplished by a method which overrides the DEH
control system So the DEH control system plays no

role in a turbine trip.
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Next sli de.

For extended power uprate, we will rew nd
the main generator. There is a whole slew of
el ectrical tests for post-nodificationtesting. There
is also atransient/steady state data record, isophase
bus t enperature nonitoring, vibration nonitoring, and,
finally, a generator capability test.

On a turbine trip, the nmain generator is
automati cal |y deenergi zed following a turbine trip by
the automatic tripping of the exciter field breaker.
This breaker, and the associated trip circuitry, is
unchanged by power uprate. Therefore, a turbine trip
does not further denonstrate or does not further test
t he mai n generator.

For power uprate, main transforner al pha
wi |l be replaced, and mai n transforner bravo will have
enhanced cooling install ed. Post-maintenance testing
for this includes a 100 percent factory | oad test of
mai n transformer al pha, synchronizing check -- I'm
sorry, | skipped that -- tenperature survey of
connectors nonitor transformer tenperatures during
power ascension and follow ng power ascension, and
al so performng oil sanples and anal ysi s.

Onthe turbinetrip, the main transforners

are sinply deenergi zed by opening of the -- of the
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generator output breakers. The circuitry and the
breakers associated wth deenergizing the nmain
transforners except for the generator output breakers,
which 1'Il get to, have not been changed by power
uprate, and the transferring of the house loads to
offsite power are also unchanged by power uprate.
Therefore, the main transfornmers thenselves are not
further tested by a turbine trip.

The generator output breakers wll be
repl aced for extended power uprate, and one has
al ready been replaced. The post-nmai ntenance testing
for this is AC and DC acceptance test, synchroni zing
check calibration, power factor tests, and timng
tests.

On a turbine trip, the generator output
breakers are opened at near no-load conditions. The
circuitry which opens the generator output breaker is
not changed by extended power uprate. Therefore, a
turbine trip does not further test the generator
out put breakers.

The valve trimwi |l be replaced on the
drain coll ection tank normal |evel control valves for
ext ended power uprate. The post-nodification testing
for this is a channel calibration, transient/steady

state data reactor, air operator valve testing, and a
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| oad change test.

On the turbine trip, these valves wll
nodul ate closed following the turbine trip. This is
not a different function than is denonstrated during
normal plant startup or shutdown. Therefore, the
drain collection tank, normal |evel control valves,
are not further tested during a turbine trip.

W will be installing connector tubes for
addi ti onal support of the condenser tubes for extended
power uprate. The post-nodification testing for this
is a circulating water tube |eakage check, and to
noni t or secondary chem stry on power ascension.

MEMBER WALLI'S: But that doesn't test
whet her the staking works or not.

MR. CONSTANCE: For vibration? W wll
al so be perform ng an acoustic survey of the condenser
at the current 100 percent power |evel prior to the
outage, and then we'll be reperfornming that at 100
percent post outage.

It was listed in a separate --

MEMBER WALLIS: As you do the power
ascension, you will be nonitoring the acoustic |evel
in the condenser. 1Is that --

MR. CONSTANCE: We'Il nonitor that at the

new 100 percent | evel.
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On a turbine trip, the steam bypass
control val ves open, which will pass approxi mtely 65
percent of current reactor trip -- I'msorry -- of
current rated thermal power. This conpares to 100
percent EPU which will be tested at power -- during
power ascension once we reach 100 percent power.

So perform ng any type of acoustic survey
at that tinme is actually at a | esser steamfl ow than
we have at 100 percent power. So we feel that testing
at 100 percent power is the preferred testing and t hat
aturbine trip doesn't provide any additional testing
of the condenser tubes needed.

MEMBER WALLIS: Doesn't a turbine trip
test whet her everything sort of works together okay?
| mean, you can do all these individual tests of
t hi ngs, but testing whether the whol e systemresponds
okay.

MR. CONSTANCE: Ri ght.

MEMBER WALLIS: Doesn't that require a
systemtest?

MR. CONSTANCE: Right. The guestion goes
to an integrated system perfornmance, whereas nuch of
this post-nodification testing is focused on testing
i ndi vi dual conponents.

We covered that earlier, and | wll

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

123

discuss that alittle further. The area of integrated
system perfornmance where | think it mght have its
nost benefit is for control systeminteractions and
control systemperformance. One of the weaknesses of
that is that you're only testing the i ntegrated system
performance i n one transi ent sequence fromone initial
condi tion.

That really doesn't let us knowthat it's
goingto -- that really doesn't tell us anythi ng about
the performance of the control systens in an entire

pant heon of transients and initial conditions, and we

need to find another way to denonstrate that. Just

that one test wouldn't satisfy our -- the |evel of
quality that we need -- | evel of quality check that we
need to ensure that that system wll performits

function in an integrated manner for other transients.

The only thing | had |eft here is static
cooling water alkalizer skid. W wll be performng
chemi stry nonitoring, post power uprate, as a post-
nodi fication test, and that system plays no role in
the turbine trip, so it won't be tested on a turbine
trip.

Next slide.

MEMBER SI EBER  What is that skid?

MR. CONSTANCE: It controls the pH of the
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static cooling water to limt the anmount of corrosion
we have in the static cooling water system

MEMBER SIEBER. Static cooling water.
Ckay.

MR. CONSTANCE: That's right. Generator
static cooling water.

MEMBER SI EBER: I n sonme plants it's called
holy wat er.

MR. CONSTANCE: Holy water?

MEMBER S| EBER  Yes.

(Laughter.)

MR. CONSTANCE: All right. Fromthis
detail ed review of the specific nodifications that we
are performng, we observed that except for contro
systens a turbine trip test is not an effective test
for denmonstrating t he performance of the nodifications
pl anned for the Waterford 3 extended power uprate.

MEMBER ROSEN:  And your argunent for that
isthat it's only at one condition, and there are many
conditions fromwhich -- initial conditions fromwhich
the control systens nust control the shutdown,
correct? And ny feeling is that the weakness of that
argunment is that, although it's true, the weaknesses
that nost of the tine the plant is operating, it is at

the test conditions of full power. |In other words --
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MR. CONSTANCE: That's right.

MEMBER ROSEN: -- the test fromfull power
tests the circunmstances which are percentage-w se t he
conditions that the plant is npost in.

MR. CONSTANCE: Do you want me to respond
to that, or -- | think you' re saying that there are
ot her conditions, initial conditions, that -- that may
be less likely. So perhaps when we |ook at it, we
shoul d I ook at -- we should weight it heavier for the
100 percent. It's still not conplete.

MEMBER ROSEN. Yes, we all recognize

t hat --

MR. CONSTANCE: Ri ght.

MEMBER ROSEN: -- as you do, and | think
your argunent is a good one, that -- that the control

systens have to work from20 percent power, 40 percent
power, all the --

MR. CONSTANCE: Ri ght.

MEMBER ROSEN: But you're only at 20
percent power and 40 percent power for brief periods
of tine.

MR. CONSTANCE: Right. There's also
initial condition effects of time and |ife al so, but
a bi gger aspect is, what about other transients? Wat

about | oss of feed punp? Wat about | oss of both feed
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punps?

MEMBER ROSEN:  You're arguing for nore
| arge transient testing, | think.

(Laughter.)

W mght go easy -- go along with that.

MR CONSTANCE: Well, what | think I'm
arguing for is that we need to establish the
per formance and operability in the confidence | evel in
these systens in some other manner other than
chal l enging themin their design basis transient. If
you think there's a flaw, that seens to be t he poorest
time to try to denonstrate that flaw

Rat her, we need -- what we're trying to
denonstrate here is that we perform--

MEMBER ROSEN:  No. W think the converse.
W think there's not a flaw, but we need you to
denonstrate that. That's a view that sone of the
nmenbers of the commttee hold. And it goes back to
sonme of the comments ny esteened col | eague Dr.
Apost ol aki s has made i n anot her context about nodel
uncertainty. And that is, you don't know what you
don't know. So how can one conduct a test to find out
those things. [It's obviously not possible.

MR. CONSTANCE: That's right.

MEMBER ROSEN:  So one needs to think about
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not bei ng so certain that you know everyt hi ng you know
-- that you need to know about the plant, because
there is always nodel uncertainty in both the
calculations or by analogy here in the plant
condi tion.

MR. M TCHELL: This is TimMtchell, and
| guess |'d like to phraseit alittle different. The
act of going through | ow power on a powerplant tests
things like feedwater control and steam dunps, and
t hose type control systenms in an integrated fashion,
that is nore challenging, in ny opinion, than the
active trip in the turbine.

So between the testing that we're doing
and the power ascension programitself, | would argue
that we are subjecting the systems to nuch nore
stringent testing than woul d be exhi bited by a turbine
trip.

MEMBER SIEBER:. | think one could al so
reach a conclusion that a trip fromany hi gher power
level, froma control system standpoint, causes the
controls to act the same as they would fromthe
hi ghest |icense power |evel.

In other words, if youtrip the plant from
80 percent, nost things will close except heater

| evel s whi ch nodul ate, and, you know, all your heater
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drai n systemval ves cl ose, your -- tolimt the anount
of stored energy that goes through the turbine.

And so to denonstrate that, you really
don't need to do it at 100 percent power. Wat you do
learn froma trip at 100 percent power is -- will a
wat er hanmer occur? WII| pipe novenents occur that
will strain or damage pi pe hangers? Things of that
nature? And, of course, after a trip |I'msure your
plant, like nost |'ve been in, does a wal kdown of al
of these systens to make sure everything is taken care
of .

So if you're | ooking at control systens,
to me, | don't think that a trip from 100 percent
power really tells you too nuch. On the other hand,
it does tell you about the overall nechanical response
of the plant, where the pi pes nove, where the hangers
-- whet her they -- the hangers and snubbers get bent,
or sonething like that. And so there is sonme value in
doi ng that.

But | would think that if you wanted to
argue to say the |icensee ought to do it, that should
be the basis.

MR. CONSTANCE: If | can continue on --

MEMBER WALLIS: This is likely to occur

anyway within the next few years, whether you test --
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whet her you plan it or not, isn't it?

MR. CONSTANCE: That's right. It is
likely to occur. W expect it to occur sonetinme in
the life of the plant. Wen we go through a refueling
out age, any refueling outage, but especially during a
power uprate refueling outage, and we put the plant
online, we thengointoa-- wethengoin-- well, we
then go into a -- we then enter into our routine
surveillance and nonitoring prograns.

These prograns have an opportunity to
det ect any degradations that m ght exist in the plant,
before we reach a point where we mght actually need
them So that trip may not occur for six nonths, it
may not occur for five years, and in that period the
operators and the engineers and the technicians have
an opportunity through our routine nonitoring and
surveillance program to detect this degradation and
correct it.

MR. M TCHELL: Plus, our post power
ascensi on or our power ascension testing programwill
| ook for -- is piping and hangers -- are all therm
grow hs as predicted, and is it consistent wth what
we woul d expect? And we have | ooked at it from an
anal ysi s standpoint, what the effects would be.

MR. CONSTANCE: So if you are asking if |
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woul d rather take a turbine trip now than later, |I'd
have to say later. Al right.

MEMBER S| EBER  Spoken |ike a true
oper at or .

(Laughter.)

MEMBER ROSEN:. Especially on sonebody
el se's shift.

(Laughter.)

MR CONSTANCE: W did discuss a little
bit about the control systenms, and for the contro
systens the turbine trip will provide a limted
denmpnstration of system performance. However, a
turbine trip represents only one transi ent of interest

and is perfornmed in only one initial condition. A

turbine trip transient will not test all of the
functions of these control systens, nor will the
systens be tested 1in their nost challenging

condi ti ons.

Rat her, a control system perfornmance is
nor e ri gorously eval uat ed usi ng a cal cul ati onal nodel .
Utilizing the LTC code, 42 different scenarios have
been evaluated representing six transients from
multiple initial conditions, all wth acceptable
results.

MEMBER DENNI NG  One second. Wth regards
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to point simulator, would it nmake sense to -- and to
what extent what -- is the integrated control system
adequately nodeled in the point sinulator that you
shoul d run a series of tests with the point sinulator
to check the logical control system performance?

MR. CONSTANCE: The question is: to what
extent can we use the plant sinmulator to nodel these
transients? And we all have -- we have a comm t nent
-- we covered this earlier at the subconmttee
neeting, that we will train all operating crews that
are in transient accident conditions on the sinmulator
prior to -- prior to the refueling outage. So the
simulator will be fully exercised under transient and
acci dent conditions.

There is -- the sinulators across the
nation are of some, but limted, use. It usually
works the other way around. You benchmark the
simulator to the plant, or you benchmark t he si nul at or
to a nore detailed nodel, like the LTC code. But we
still use the sinmulator as a second check, a third
check, but we recognize its limtations.

So the answer is, yes, we'll exercise it;
yes, we'll look at it. If we find any -- any
abhorrent behavior or abnormal results, we wll

certainly look into that further. But it is -- it's
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atool, but it --

MEMBER ROSEN: Isn't that another argument
for doing the turbine trip test at the new 108 percent
power, so that you can get the data you need to tune
the fidelity of the sinmulator?

MR M TCHELL: We believe that we'll be
able to get that data through the power ascension
program al so. They will be collecting data off the
pl ant conputer that will all owupdating the simulator
and the sinmulator is a valuable tool. Everything
David said is correct, but | can tell you during a
previ ous power uprate, in my experience, we did find
something -- running stuff on a sinulator that would
not have been found under a normal turbine trip
dealing with feed punp speeds. So we were able to
correct sonething based on the simulator data.

MEMBER DENNING In Russia, there is a
regul ation that any new significant change in the
control systemhas to be tested on a sinulator before
it is actually operated in the plant.

MR. CONSTANCE: | guess what |'m saying,
the LTC code is a better sinulation than what we have
installed at Waterford, yes, which is a good simul at or
for training purposes.

VEMBER WALLI S: Can we nobve on?
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MR. CONSTANCE: Yes. | wanted to point

out that the LTC code has a long history of accurate
-- accurate nodeling of plant performance at numerous
pl ants including being tested -- being used to nodel
Appendi x K power uprates and one extended power
uprate. The LTC code has been well benchmarked at
Waterford 3 using natural plant transients.

Next slide.

This slide |lists the recent plant
transients that were used to validate the LTC code.
Benchmar ki ng reveal ed good to excellent correlation
bet ween the cal cul ati onal nodel and the actual plant
response.

Note that in contrast -- in contrast to
the original turbine trip transient, which was
performed at 84 percent rated thermal power, the
current benchmark | oad rejection transient is a 100
percent turbine trip, which is approximately 92.5
percent of the post power uprate rate at thernal
power .

So we have a current benchmark which is
cl oser to the one that was found acceptable ininitial
power startup testing.

Next slide.

After revi ewi ng each pl anned
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nodi fication --

MEMBER WALLIS: Is this a summary of what
you just told us?

MR. CONSTANCE: | think so. The only
thing | wanted to add was that we -- we | ooked hard to
find ways to validate the performance of this
equi pnent and systens before we incur a transient,
pl anned or not pl anned.

The reason for this is that a | arge
transient from a high power level resulted in
unnecessary and undesirabl e transi ent cycle and pl ant
systens. And the risk associated with the intentional
introduction of a transient initiator, while small
shoul d not be incurred unnecessarily. The additional
risk in the power grid, while not quantified, should
al so not be overl ooked.

Based on this, we find that the val ue t hat
is left in performng a large transient test doesn't
justify the small increased -- small risk incurred due
to a transient test, and it doesn't justify the
transi ent on the plant equi pent and the chall enge to
pl ant equi pnrent systens.

W believe that our post-nodification
testing and our startup testing, and our continuous

test programvalidates and verifies the operability of
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the systenms required for extended power uprate.

MEMBER WALLIS: Does the comm ttee have
any nore questions, or can we nove on to the staff
presentation? Thank you very rmuch.

MR. CONSTANCE: Al right. You're
wel cone.

MR. MARSH. Thank you, M. Chairman. |[|'d
like to introduce Steve Jones, who i s a Seni or Reactor
Engi neer from Plant Systems Branch. Steve is an ex-
Senior Resident |Inspector of MIllstone and has
oper ati onal experience.

MR. JONES: Good norning. As Tad
nmenti oned, |I'm Senior Reactor Systenms -- Steve Jones,
Seni or Reactor Systens Engineer at Plant Systens
Branch, and currently Acting Section Chief of the
Bal ance of Pl ant Secti on.

Briefly, I think you' ve seen the
nodi fication several tinmes before. | just wanted to
poi nt out that they -- the physical nodifications of
pl ant as opposed to instrumentation setpoint changes
are outside the safety-related or inportant to safety
boundary near the steam generators.

Next slide, please.

As Tad nentioned earlier today, this is

the first application of our new revi ew standard, and
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also the first real challenge to the standard review
plan Section 14.2.1. That guideline for extended
power uprate test programdoes |ook initially at what
the initial test program was for the plant and
i ncludes the large transient testing and the scope of
t hat review standard.

Next slide, please.

kay. The justification for elimnating
large transient testing -- |'m sorry. The SRP
provi des suppl enmental guidance for evaluating the
alternative approaches that m ght be used to justify
elimnation of large transient tests, and a |ot of
that is based on operating experience, the potenti al
that the nodifications mght introduce a new or
unexpected phenonmena or system interaction, the
validity of the anal ytical methods used for anal yzing
the plant response to transients at the EPU
conditions, and the degree of margin reduction in the
saf ety anal ysi s.

MEMBER WALLIS: Well, that last bullet is
something which is really quantified. So how do you
deci de what the degree of margin reduction is?

MR JONES: | think --

MEMBER WALLIS: W all have a suspicion

that as you start, you know, pushing the envel ope and
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doi ng various things you may be reduci ng sone nmargin,
but we don't have some nunbers for it.

MR JONES: Well, there are certain
transients that certainly show up, |ike the amount of
auxiliary feedwater flowthat's needed at post EPU nmay
change what was needed before. But if it stays within
t he desi gn capability of the degraded singl e AFU punp,
you'l | have an idea that the margin change is not al
t hat great.

MEMBER WALLI'S: So then you're | ooking at
how cl ose sonmething is to the limt.

MR JONES: In terms of the systens, we
are largely discussing what the turbine trip or |oad
rejection -- for instance, you don't -- that woul d not
be testing those types of systens. So, in general, we
don't -- we don't have that issue here. But that is
i ncluded as one of the paraneters to consider in the
SRP revi ew.

The initial application didn't address
specifically or in great detail the SRP revi ew
criteria. The staff requested additional information
i nthose several areas, and the justification provided
by Waterford -- next slide, please -- included
describing their test programin nore detail and the

nmonitoring of inportant paranmeters during EPU power
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ascension as Entergy just descri bed.

Also, there are existing tech spec
surveillance and post-nodification testing that wll
be perforned on nodified conponents.

In addition to the operating experience
that Entergy described at Waterford that was used to
benchmark the code, they al so provided i nformati on on
use of that code at ANO-2 for a post uprate transient
and the degree to -- that that code was able to
successfully nodel the transient at ANO 2.

Let's see. Again, as Entergy nentioned,
the code has been benchmarked to that operating
expense for use at Witerford, and the scope of
nodi fications likely to affect the transient response
of the plant are limted to largely the setpoint
changes, nostly having to do with the steam bypass
control system and the feedwater control system

One point we noted with the code used, the
LTC code used to nodel plant responses, that it did
nodel specifically the transmtter response, and that
it could accept a setpoint change and | ook at the
changes in the plant response based on that input.

Next slide, please.

The objectives for the test program are

largely laid out in Reg. Guide 1.68, invol ves operator
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training and famliarization wth the plant,
confirmation that the design and installation of
equi pnent i s adequate, benchmarking of an anal yti cal
code to the plant is accurate, and confirmng the
adequacy of emergency and operating procedures.

W considered that nany of those, or
essentially all of those, objectives are satisfied
based on the operating experience that the plant has
recently had, and those -- that operating experience
bei ng used to benchmark the existing code.

Due to t he [imted ext ent of
nodi fi cations, any benefit we would see froma | arge
transient test here seens very limted to problens
that may exi st at -- you know, follow ng any refueling
out age essentially that could introduce --

MEMBER ROSEN: It's a curious word -- you
use "limted" extent of nodifications. | would have
characterized the nodification extent as significant.
Wiy do you have a view that they're limted?

MR JONES: Well, | nean, it didn't
i nvolve the, for instance, replacenent of a feedwater
punp, addition of a second atnospheric dunp val ve.

MEMBER ROSEN: It's got a whol e new high
pressure end to the turbine.

MR,  JONES: | don't find that to be
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significant with respect to reactor safety.

MEMBER ROSEN: There's a long list of
t hings that -- you' ve been through that [ist and still
believe that's a limted nodification. | would say
the engi neers at Waterford probably don't think so,
but --

MR. JONES: Conpared to what | expect to
see fromother EPUs, thisis afairly limted scope of
nodi fi cati on.

MR. M TCHELL: Waterford would agree with
that. W don't feel that the nodifications for this
power uprate are that extensive. The HP turbine is
t he bi ggest of those, where we're changing the steam
path. Again, we don't feel that a | arge transient
test would provide any additional assurance of that
nodi fi cati on.

MR MARSH. But what | think Steve is
saying -- this is Tad Marsh -- is no new structures,
no new systens, no new i nstrunmentations, no new trips
being added to the plant, no new safety anal yses,
eval uating new types of events. This is basically
taking the plant, nodifying it safely, and anal yzing
the new plant to make sure that it's going to operate
correctly.

MEMBER ROSEN:  Anal yzi ng but not testing.
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MR, MARSH: True.

MR. JONES: But testing -- all of the
equi pnent, as | had nmentioned, has been tested froma
plant trip at 92-1/2 percent of the uprated power.
The only new device is really the high pressure
turbine, and that's sinply isolated at the tine of the
turbine trip. It's not -- it's not really going to be
successfully tested by that transient.

MEMBER WALLIS: | wonder whet her
nodi ficati on woul d be necessary in order for you to
ever require a large transient test. Wat kind of
nodi fication would lead you to require a large
transient test?

MR JONES: Certainly if it canme to the
extent of addi ng new conponents that were never part
of the plant before, or new accident analysis,
something that would introduce a new accident,
certainly --

MR MARSH: O if there were a plant that
had been shut down for an extended period of tine, and
whose structures and systens hadn't been exercised,
you know, that may be an opportunity to -- a point
where it may be necessary.

M. Chairman, |let ne say sonething. This

is -- as we tried to say before to the cormittee and
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to the subcommittee, this is not a clear-cut issue.
This is nothing that is absolutely definitively you
fall on one side. There are good argunents and points
that need to be aired both sides on this -- on this
point, and this is sonething that we -- we have done.

There are folks on the staff who fee
differently about the conclusion that we have drawn,
and we have ventilated those issues. So this is
certainly not sonmething that absolutely positively
we're all, you know, on this side.

This is aclose call, and this is one that
we carefully consider. W believe we've nade the
right decision, justified by our own judgnment. But
there are good views to the -- on the opposite side,
and we've heard sone of those.

MEMBER WALLIS: Ckay.

MR. JONES: Last slide, please.

Ckay. Just to wap it all up, the
standard review plan, Section 14.2.1, |aid out sone
specific justifications that staff has wused in
evaluating whether or not elimnation of |arge
transient tests is justified.

In responsetothe staff's RAIsrelated to
this issue, Entergy provided substantial information

inlinewith the SRP requirenents, and we believe t hey
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provi ded adequate justificationto elimnate the |l arge
transient tests. Did not believe the |large transient
tests would provide any new significant information
t hat woul d enhance nucl ear safety or really enhance
their ability to nodel plant transients, given the
exi sting operating experience of the plant.

And the fact that the existing equipnent
in the plant has been maintained, there is no -- no
change i n val ve conponents or instrumentation that --
that would respond to a reactor trip or a |oad
rejection transient.

MEMBER WALLIS: All right. Thank you very
nmuch.

Are we ready to nove on to hear nore about
st eam generat or dryers?

MR TATUM Dr. Wallis, if | may, | have
some clarifying conments 1'd like to nake on this
large transient testing. M nane is Jim Tatum |'m
Seni or React or Engi neer fromthe Pl ant Systens Branch.

And there's a couple of points that |
t hi nk deserve clarification, because they don't really
come out very well in the safety evaluation that we' ve
witten.

And | don't know to what extent that may

have sonme bearing on the decision, but, first of all,
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t he nodeling of the secondary plant in the transients
that are done -- the Licensee uses the LTC code, and
based on what we've seen for the current power |evel
operation, we would | think agree that the nodeling
has been done well, it's been benchmarked for the
current 100 percent power |evel operation.

However, as far as the uprate goes, eight
percent uprate -- and | think, you know, there's been
a lot of discussion here about the specific
nodi fications in question, but | would suggest we not
| ose sight of the fact that one of the nodifications
is, in fact, the eight percent uprate.

And the staff -- we have not |ooked or
done any sort of a review of the LTC code to
understand what are the sensitivities, what are the
non-linearities in uprating eight percent, and, in
fact, whether or not the plant would be adequately
nodel ed at the eight percent uprate |evel such that
the elimnation of any transient testing is really
war r ant ed.

So that's one point that's not brought

out. We did not do a detailed technical review of the

LTC code, so we don't have that information. Qur
judgnment is qualitative and it's based on what the

Li censee has given us.
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The other point that | would like to nake
is that -- and this is a clarification going back to
the subconmttee. W had indicated that there have
been a nunber of precedents set for the power uprates,
and that's true. However, focusing specifically on a
PWR uprate, the only other uprate that has been done
for a PMRis ANO 2 back -- we approved that back in
April of 2002.

Now, in that case, the Licensee had
pl anned to do a 25 percent |oad rejection, at least to
get sone test data to confirm the adequacy of the
nodel i ng, and what not, the assunptions that had been
done. So, you know, if we're talking about
precedents, | think it's inportant to focus on PWRs
versus PWRs and not the whol e range of uprates that
are out there, because PWRs are very different from
boi |l ers.

And as far as the LTC code, the staff
typically, when we do revi ews for the bal ance of pl ant
systens for that part of the plant, we don't typically
review those codes. W rely on the licensees to do
that, and typically they do a good job, and we don't
expect to see problens during transient testing.

However, because all the plants are

different on the secondary side, it would be a
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nonunental task for us to reviewin detail the codes
and how they're applied in all cases in a nmanner
simlar to what Reactor Systens Branch does.

And so historically what we have done is
we have relied upon transient testing. Ganted, it
may be a few data points, but what those data points
do for you is it provides the Licensee an opportunity
to go back and check the nodeling that has been done
and confirm that it -- at the uprated power | evel
that, in fact, the predictions are satisfied for those
specifics tests that were run.

And so it gives us sone additional |evel
of confort, | would say, in denonstrating that the
nodel i ng was done properly, since we really don't do
a detail ed technical review of that.

And that -- those are the couple of
points. | just wanted to nmake sure the conmittee was
famliar with the extent of the staff review wth
regard to the nodeling that's done. | wouldn't want
you to have the wong inpression.

MEMBER ROSEN: Let nme ask just one
foll omup question. You did say that ANO-2 is the only
precedent for this BWR uprate of this size?

MR TATUM In fact, it's the only one I'm

famliar with, and it's not of this size. It's 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

147

smal l er plant. Even now at the uprate condition
don't believe it operates at the power |evel that
we're | ooking at here, and so the LTC code -- its use
on ANOreal ly woul d not refl ect the hi gher power | evel
that we're | ooking at here for Waterford.

MEMBER ROSEN: But staying with ANO now,
did you say that ANO did a generator breaker opening
test at 25 percent power?

MR. TATUM They were -- as a result of
the review, they had conmtted to do a 25 percent | oad
rejection. The initial attenpt for the |oad rejection
was delayed due to sonme problens. They had
rescheduled it for 90 percent power. They had sone
problems with the turbine control valves before they
did the test and convinced the staff that they got
enough data fromthat problemw th the turbine control

valves that they satisfied the 25 percent |oad

rejection.
MEMBER ROSEN: So they never did the test.
MR TATUM Never did the test that | am
aware of, other than -- and | don't know. | couldn't

speak to what the actual |oad rejection mght have
been with the problemw th the turbine control val ves
MEMBER ROSEN:  Ckay.

MR. TATUM But | would agree with Tad
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Marsh. | mean, reasonabl e people can agree to
di sagree, but | think we all should be working from
t he same facts.

MR MARSH. M. Chairnman?

MEMBER WALLIS: |If the decision is equally
bal anced, maybe it's not too inportant.

MR. MARSH: Yes. M. Chairman, | just
want to thank Jimfor comrenting, and this is -- this
is denonstrating what we're saying, that there are
good questions, good argunents, that can cone out, and
we appreciate these views. W did -- and Jimhas nore
t houghts | know that we've tal ked about internally,
and we have ventilated these up through our senior
managenent .

And | ' mnot sure what you would | i ke to do
at this point, whether you would like to go point by
poi nt, or how you would like us to go --

MEMBER WALLIS: Let's just nove on. 1'd
not sure the comittee needs to --

MR. MARSH. Ckay.

MEMBER WALLI'S: -- although I'm happy with
what ever way you wi sh to do so.

MR. MARSH R ght.

MEMBER WALLIS: M inclination is to nove

on to hear about steam dryers.
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MEMBER ROSEN: Yes. | am too, and
think | agree with Tad -- is that this is a question
of -- | think we all have al nbst the sane set of

facts.

MR. MARSH R ght.

MEMBER ROSEN: | think it's a question
where you conme down on it.

MEMBER WVALLIS: | think we've got the
i nformation. Thank you.

MR. M TCHELL: Just in closing up that

section, | guess | can provide a couple nore facts on
ANC- 2, because | was present for that. It was never
a breaker opentest. It was 25 percent | oad rejection

from 100 percent was the original intent.

The control val ve transi ent was about a 10
percent transient that did prove the transient, and
subsequent ANO did have 100 percent -- had a reverse
power relay fail that woul d have been a breaker open
test. But it was an unplanned trip approxi mately six
nmonths into the cycle.

In that case, the LTC code, which is one
of the pieces that we | ooked at heavily, did predict
accurately the performance of ANO-2. And we have used
ANO- 2 data as well as our own data to nake sure that

our LTC code is also capable of predicting that
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per f or mance.

MEMBER ROSEN: So it was a generator | oad
reject of 25 percent from 100 percent is what they
pl anned to do?

MR MTCHELL: It was a generator |oad
rejection, not a breaker open. It was a 25 percent
transient. It was actually a turbine |oad reduction.

MEMBER ROSEN: So, yes, the plant woul d
have ended up at 75 percent as tested and done
successful ly.

MR. M TCHELL: That was the original plan,
that is correct.

MEMBER ROSEN: Ckay.

MR. M TCHELL: Now, there were actually
two incidents of the control valves going closed. It
was due to a turbine control valve problem That data
did substantiate the LTC code, as well as six nonths
|ater the plant tripped, as part of a reverse power
relay failure.

So, inconclusion, I'dalsoliketo stress
t hat we have chal | enged oursel ves internally and been
chal I enged external |y at | ooki ng at transi ent testing,
and we have concl uded what we presented today, really,
that there is very little additional data provided

over what we've been able to ascertain, and that the
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testing we do pl an adequat el y proves t he uprated pl an.

Now we' re going to shift towards the steam
dryers, just a little bit of introduction. As we
di scussed in the subconmttee, past operating
experience and i nspections we bel i eve proves our dryer
performance. There are a nunber of differences
bet ween our dryers and those dryers on a boiling water
reactor, and we do have some good conparisons wth
Pal o Verde that we will be able to go through where
the dryers see a higher loading than what we wll
experience with our power uprate.

So this -- it was also requested that we
provi de a visual conparison between the Waterford 3
dryers and the Palo Verde, and we will provide that.
And we al so had a | ot of discussion on MSIV operations
-- was there any way a |oose part could inpact the
operation of the main steamisolation valves. W'l|I
al so tal k about that.

So right now I'll turn it over to Don.

VICE CHAIRVAN SHACK: Just anot her
guestion on the steam generator. \What kind of
pl uggi ng margi n woul d you have | eft after the uprate?

MR. M TCHELL: W are analyzed to go to
1,000 tubes per generator. W are currently at

roughly 1,000 total per generator. One is at |
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bel i eve around 600, and the other one is a little
under 400.

VI CE CHAIRMAN SHACK: Fifty percent |
guess that --

MR. M TCHELL: Don?

MR. SI SKA: Good norning. M nane is Don
Siska. | worked at Conbustion Engi neering
Westinghouse for a little over 28 years, about the
| ast 13 years or sodid primarily with operating steam
generators. So I'mgoing to give a little discussion
on the dryers that are currently in the Waterford
st eam gener at or s.

As you can see, these things are really
fairly small. They are only about 8-5/8 inches tall.
There are 162 of them in the Witerford steam
generators, arranged i n about 12 rows across the upper
st eam drum

MEMBER WALLIS: These are not safety-
rel ated conponents.

MR SISKA: That is correct, sir.

Each dryer has 78 chevrons or corrugated
pl ates on each side, so there is a total of 156 of
t hese chevrons in each dryer. And you'll see in those
little holes that they kind of put in there by hand,

those represent half-inch bolts that connect each
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dryer to each other. So it's a total of four along
t he bottomand then one up about 3-1/2 inches up from
the others. And those are on each side of the row

So if you can inmagi ne, each one of those
connects to another and anot her and another, as many
as 20 across one row.

What's not shown there is on the side
underneath the chevrons. There are three slotted
hol es in which three nore bolts -- half-inch bolts go
in, sothere's a total of three on each side.

MEMBER ROSEN: And those bolts are up and
down?

MR. SISKA: Right. Those are also
si deways. They're little U channels that conme up, and
they bolt sideways into it.

MEMBER ROSEN:  So this is all to hold this
massive -- all these nodules, we'll call them
t oget her.

MR. SISKA: Right. There are a total of
16 hal f-inch bolts in each dryer.

MEMBER ROSEN: And the steam fl ow
direction is upward through the bottonf

MR SISKA: It is up and then out in like

MEMBER ROSEN:  Ckay.
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MR. SISKA: So these dryers individually

are very small, you know, and have a very rigid --
rigid structure to them very kind of robust and
conpact if you will.

MEMBER ROSEN: And they're made out of ?

MR SISKA: The sides are 3/16 carbon
steel, and the top and bottom plate are 10-gauge
carbon steel .

MEMBER ROSEN:. The chevrons thensel ves
are?

MR SI SKA: The chevrons thensel ves are
24- gauge carbon steel.

MEMBER ROSEN. These dryers are not
unusual . They're the sane dryers that have been in
all original Conmbustion Engi neering steam generators
since CE started buil ding steamgenerators. They are
also -- they canme really from the original history
t hat Conbusti on Engi neering had with the Fossil units.
They're the sane ones -- in fact, what's left of
Combusti on Engi neering Fossil now puts in sone of
their units. They are very sinilar.

They have been used, really, since the
1940s. As | said, they are 8-5/8 inch tall, and they
have at the base 12 -- essentially a one square foot

entrance region for the steam And they have a very,
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very | ow pressure drop. So they're not designed to
remove a whole lot of noisture, if you will. The
pressure drop that we predict for Waterford goes up
from about .2 to .25, so it's a very, very small
change we expect in these dryers.

Now, back in the 1970s, these dryers --

MEMBER WALLIS: |Is this steamslightly
wetter with the uprate or --

MR SISKA: It's possible, yes. W're
predicting a slight increase in the npisture
carryover.

MEMBER ROSEN: Can you quantify that?
What is it now, and what would you --

MR SISKA: Well, right now | believe the
nmeasured value is around .15, .18, in that region. W
expect it to go up about --

MEMBER WALLIS: That's in percent?

MR SISKA: |In percent, yes.

MEMBER ROSEN:  Fini sh your sentence. You
expect it to go to?

MR SI SKA: About .22. But that value is
-- is a calculated value. | believe Waterford is
pl anni ng on running a noi sture carryover test.

MR M TCHELL: This is TimMtchell. W

are doing a noisture carryover test early in the
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cycle, so --

MEMBER WALLIS: This is the noisture after
the steam dryers or before?

MR. SI SKA: After.

MEMBER WALLIS: So when it comes in, what
sort of noisture is there?

MR. SISKA: Typically quite low. The
separators output a value of around two to four
percent, so the input to the dryers is very |ow
noi st ure.

MEMBER WALLI'S: But input is probably two
percent, and then it dries it out to .2 percent.

MR. SISKA: To .2 about, right. That's a
typi cal nunber.

MEMBER SI EBER: So underneath this is a
st eam separ at or ?

MR. SI SKA: Correct.

MEMBER S| EBER: Centri fugal ?

MR, Sl SKA:  Yes.

MEMBER S| EBER  Ckay.

MR S| SKA:  Back when Conbustion
Engi neeri ng was designing Pal o Verde, there was sone
concern that these dryers would not be able to
wi t hstand the hi gher | oadings, so we initiated a test

program and ran typical |oads of about 30- to 60, 000
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pounds per hour, also varied the pressure from about
600 psi to about 1,200 psi, and collected data on a
nunber of things, primarily --

MEMBER WALLIS:  You varied the wetness as
wel |, varied the anmount of noisture?

MR SISKA: Wll, it was -- yes, because
it was a test of both separators and dryers. So the
hi gher flows would see nore noisture in sone cases,
and in some cases less. And essentially what we did
i s devel op curves.

MEMBER WALLIS: So you covered the flow
rate range and the npbisture rate -- npisture range
from Waterford?

MR. SI SKA: Yes. And right now we expect
the average flow through these dryers to be a little
over 51,000 pounds per hour, so that's well wthin
what we would see at -- in our test program

This slide shows a conparison with Pal o
Verde, and | want to enphasize these are identica
steam dryers. Palo Verde upper steam drum has a
little smaller -- it's about 20 inches smaller, it's
232 inches versus Waterford, which is 253 inches. As
aresult, Palo Verde has 20 fewer dryers. It has 142
versus Waterford's --

MEMBER WALLI'S: But they're the sanme dryer
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in units.

MR. SISKA: They're identical, correct.

O course, you can al so notice Pal o Verde
has two mai n steamnozzles. One other point 1'd like
to nmake about that is the distance, you know, fromthe
dryers to the nozzles is rather significant. You
know, the flow that comes up through the dryers, once
it gets through the dryers, it's a very wi de section
of the steam drum and really slows down. So the
dryers do not see any of the real turbulent region in
t he steam drum

MEMBER ROSEN: And there's nothing el se up

t here.

MR. SI SKA: Absolutely nothing. You can
wal k around up there. |In fact, Waterford even has
nore room because it's a -- it's a bigger head than

Pal o Verde. One other thing that Waterford --

MEMBER WALLIS: It's a short person if
t hey' re wal ki ng around at Pal o Verde.

MR. SI SKA: Well, at Palo Verde you would
be, correct. But you could be fairly tall at
Wat er f or d.

Pal o Verde al so has two -- the two nozzles
have Venturis in them So actually the one nozzle in

Waterford has nore flow area than the two nozzl es at
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Pal o Verde.

MEMBER FORD: So your CPlI is that -- is
very unlikely, even though a part of the steam dryer
may becomne detached by corrosion fatigue or whatever.
It is very unlikely that it could be going up that
seven feet up into the main steamisol ation valve, is
that right?

MR SISKA: That's correct. The flows are
just too small. And I'll go into that in alittle
nore --

MEMBER WALLI S: Ckay.

MR SISKA: -- detail. This slide I'd
like to just go through quickly. 1t shows the
conparison of Waterford to a typical BWR and |'m
certainly not going to be here to discuss the BWRs.
But the one point | wanted to nake is that in general
inthe BARs the fl ow goes up, takes a 180-degree turn,

and then takes another 90-degree turn to get out the

nozzl e.

And inthat oneregionit's susceptibleto
-- it's a very high flow It flows upwards of 100
feet per second and power -- or pressure fluctuations.

And the only point I want to make with this slide is
that the Waterford upper steam drumis a conpletely

di fferent ani nmal
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MEMBER ROSEN. And the velocity is in

Waterford? Wat do you --

MR. SI SKA: Typically about nine feet per

second.
MEMBER ROSEN:  Versus 100 feet per second
MR. SISKA: That's nine feet per second
through the dryer. It then slows down after it goes

back, and then as it goes towards the nozzl e of course
it speeds up again. But through the dryer, where we
woul d expect to see the problens, it's about nine feet
per second, 9.3 | think to be exact.

MEMBER SI EBER: \What is the total steam
flowto the turbine at Waterford fromthe first steam
gener at or ?

MR. SI SKA: The first steam generator --
8.3, 8.2996 times 10° to be exact.

MEMBER SI EBER: Ckay. And so the nunber
you quote here for the flowis per dryer.

MR, SI SKA:  Correct.

MEMBER SI EBER  Ckay.

MR. SI SKA: And, again, that's an average
val ue.

MEMBER SI EBER  Yes, the 58 or 51, 000.

MEMBER WALLI'S: You tested one dryer at a
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MEMBER FORD: When you did the testing,

when you nentioned you had done sone testing
bef orehand, what were the outputs fromthat test?

MR SISKA: Primarily, we were |ooking for
pressure drop and noi sture content.

MEMBER FORD: But no vibration.

MR. SISKA: No. No. W were not |ooking
at structural issues there. W did not consider that
to be of concern.

MEMBER FORD: The reason why | guess that
we keep bringing it up, it's of course hinged on the
BWR per for mance.

MR, SI SKA: Right.

MEMBER FORD: And you correctly point out
that it's very different designs. But in the BWR
per formance, the unexpected failure that occurred at
Quad Cities, etcetera, was because of not primary node
vi bration but secondary and tertiary node vibration.

So you don't really know -- and |'mjust
bei ng devil's advocate here -- you don't really know
that by increasing the flow rate through the steam
dryer at Waterford that you are not increasing the
vi bration frequency anplitude.

MR, SISKA: W can't say for 100 percent

sure. However, it is still bounded by the 20 years of
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operation at Palo Verde. They have hi gher steam fl ows
t han --

MEMBER FORD: But surely the aerodynanics
at Palo Verde is not the sane as at Waterford.

MR. SI SKA: Probably not. | nean, they're
not identical, but they're very, very close. | would
expect because it's a smaller steam drum that the
conditions at Pal o Verde woul d be nore severe.

MEMBER FORD:  Yes.

MR. SI SKA: But, you know, there's no way
to say for sure. That would be ny expectation.

MR. M TCHELL: | believe the testing that
was done prior to them being used at Pal o Verde al so
provides us data and assurance that we know the
condi tions post power uprate on our dryers.

MR. SISKA: During the |last subcommttee
neeting, there was al so sone discussion about | oose
parts. | wanted to include at |east one slide on
that. The first thing | wanted to say is that there
has never been a dryer failure that we know of.

MEMBER S| EBER  Yet.

MR. SISKA: There has been over 200
reactor-years of operation. W believe the Palo Verde
operation shows -- is nore severe than what Waterford

wi |l experience during the uprate, or follow ng the
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upr at e.

The only failures, if there are any, that
| could speak of are sumrertines we have gone in
during an outage to do an inspection and find a bolt
m ssing. There are -- these nuts and bolts are al nost
all below the dryer deck, with the exception of those
that have to attach to the channels and at the end.

And if you can imagine, to get to these
dryers and to take themout, there's only one way to
get to themand that's from underneath. So the nuts
that are on the other side are all welded in place,

and just the bolt will gointhere. So even if one of

those nuts fell off, they essentially just fall into
the dryer drain channel. And there's alnost no fl ow
t here.

So, really, all of the nuts, bolts, and
| ock washers are either below the dryer deck or, at
worse, would fall into a dryer drain channel

MEMBER ROSEN: Is there any way into that
drai n channel ? And could you go in and | ook to see if
you were |losing --

MR. SI SKA: Yes, by going -- and Waterford
does, on a regular basis, not every outage, but they
will take the -- several dryers out and go out and

| ook above to make sure, you know, everything |ooks
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okay out there.

MEMBER ROSEN: So they actually can get a
person in?

MR SISKA: Yes. You have to take three
or four dryers out, depending on the girth of the
per son.

MEMBER ROSEN: So what has been found?
What has been found there?

MR. SI SKA: To ny know edge, not hing.

MEMBER SIEBER  Have you ever had
i nstances where nuts and bolts went down through the
t ube bundl e through the separator?

MR. SI SKA: W have certainly found nuts
and bolts down on the tube bundle. | don't know --

MEMBER SI EBER: Fromthe dryer.

MR SISKA: Yes. | don't know if they,
you know, were fromthe dryer.

MEMBER ROSEN: Can we hear fromthe
applicant what you' ve seen if you have done those
i nspections?

MR. M TCHELL: The inspection program has
never reveal ed anything. | can't say that we' ve never
seen a bolt or a nut mssing. ay. | have
val idation. W have never found a nut or a bolt

mssing. Wiile | agree that that is possible, | think
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it woul d be trapped up above and captured in the drain
area, just fromthe physical --

MEMBER WALLI'S: Never found a bolt m ssing
or amssing bolt? And a bolt nmissing would be a hole
with no bolt, but --

MR. M TCHELL: Right.

MEMBER WALLIS: -- a missing bolt would be
a bolt with no place to go.

MR. M TCHELL: W have never found a bolt
m ssi ng.

MR. SISKA: Yes. |In another plant, | got
a phone call one tine and got a picture -- they sent
nme a picture of the m ssing bolt.

(Laughter.)

Whi ch was actually -- was a --

MEMBER WALLIS: It may never have been a
bol t .

MR. SISKA: Right. W did not find it
anywhere. It was not --

MEMBER SIEBER: | think you have a slide
l'ike that in here.

MR SISKA: | do. You're right.

MEMBER WALLIS: A missing slide?

MEMBER S| EBER  Yes.

MEMBER WALLIS: Okay. | would be nore
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concerned about flying louvers | think, but --

MR. SISKA: Yes, there's just no real --

MEMBER WALLIS: -- they rattle, and then
they can break off, and -- but that has never
happened.

MR SI SKA: W' ve never seen that, no.

MEMBER SI EBER. Can you tell us what the
steam velocity and feet per second was through the
| oop?

MEMBER WALLIS: 1.3, | think you said.

MEMBER SIEBER: That's pretty | ow.

MR. SI SKA: That's through the dryer vent.

MEMBER SI EBER: Yes, that's pretty slow.

VI CE CHAI RVAN SHACK: And what's the
velocity at Pal o Verde?

MR. SISKA: Palo Verde is slightly |ess
than that, but it has nmuch higher pressures. Palo
Verde | believe is 8.6.

MEMBER WALLI S: RV-squared m ght be nore.

MR. SISKA: Right. So the Rowe V-squared
or dynam c pressure i s about 10 percent hi gher at Palo
Ver de.

MEMBER SI EBER  Ckay.

MR. SISKA: So, in sunmary, you know, | --

| " mvery confortabl e sayi ng that the EPU condi ti ons at
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Waterford are bothered both by the test programthat
we ran back in the 1970s and by 20 years of operati on,
or very close to 20 years of operation, by Pal o Verde.

The fl ow |l oadi ngs t hrough t hese dryers are
very, very small. You know, the absorbed energy that
you get is very snmall, andit's really not significant
to cause vibration. And any |oose parts -- nuts,
bolts, | ock washers -- the only things we've ever seen
and expect -- could not enter the nmain steamline.

MEMBER ROSEN: That's because they fornmed
bel ow? They woul d be bel ow the dryers?

MR. SI SKA: Right. Ninety-five percent of
t hem woul d be bel ow the --

MEMBER ROSEN: Wl |, what if one was above
the dryer? 1s there enough |ift to get --

MR. SISKA: No. As | said, the only thing
that's above are those nuts that are connected to the
drain channels. And they're welded. If they happen
to cone off, they would just fall over. There's no
flow right there.

MEMBER ROSEN:. But even if you took 9.3
feet per second and took a nut or a bolt and dropped
it, would it fly, or would it just fall down?

MR SISKA: 1'd have to look at it. M

guess is it would just fall straight dowmm. They would
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hardly even notice it.

MEMBER ROSEN:  The only thing, as Chairnman
Wallis says, is the chevrons thenselves if they cane
| oose might -- might fly in that stream

MR. SI SKA: Those woul d make a pretty good

MEMBER ROSEN:  Yes.

MR. SISKA: | do not expect to see any
ki nd of --

MEMBER ROSEN: But they are about that
| ong, 10, 12 inches | ong?

MR. SISKA: No. They're about -- | think
t hey' re about seven inches | ong by some and four and
sone.

MEMBER SIEBER: That's why they have
screens on the throttle val ves.

MEMBER FORD: Could | just as a subsidiary
guestion?

MR, SI SKA: Certainly.

MEMBER FORD: Does Waterford have gl ass
condensers?

MR M TCHELL: Waterford has a stainless
steel condenser.

MEMBER FORD: (Ckay. The reason for the

guestion is it mght inpact on the val ue of the steam
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dryers.

MR. SI SKA: Ckay. W're talking tube
material, correct?

MEMBER FORD: Par don?

MR.  SISKA: You question was tube
material, right, in the condenser? Tube naterial?
Yes, the main condenser has stainless steel tubes.

Ckay. Thank you very much

MEMBER WALLI'S: Thank you.

Does the staff have any conment on steam
dryers?

MR. KALYANAM No, we are not going to
present anyt hi ng.

MEMBER WALLIS: So where are we? Are we
at the end here and everyone is going to sum up?

MEMBER S| EBER: They nust be. It's noon.

MEMBER WALLIS: Right. Are you going to
sumup first or --

MR M TCHELL: M. Chairman, | do have
some updated or nore precise information that -- tube
pl uggi ng on the steam generators.

MEMBER WALLI S:  Yes.

MR. M TCHELL: 571 on one generator, and
440 -- 484, excuse ne, on the other steam generator.

So the total number is roughly what | told you

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




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

170
MEMBER WALLIS: I'd like to say that that

di scussion of the steamdryers was very responsive to
the subcomittee's questions. Thank you.

MEMBER ROSEN. Joe, could | ask you a
guestion before you start?

MR. VENABLE: Yes, sir.

MEMBER ROSEN: |If for some reason this
uprate was not: a) approved, or approved soon, what
woul d -- what would you do at Waterford in terns of --
woul d you refuel and make nods anyway, and go back to
exi sting power?

MR VENABLE: Yes, sir. W have various
contingency pl ans that we have al ready devel oped. The
generator rewind pretty nmuch does need to be done at
Waterford. It's concurrent with the power uprate. W
woul d probably continue and do the generator rew nd.
We'd replace our main transformer, we'd replace the
out put breakers, those things onthe secondary side we
felt we needed to do.

We'd definitely make a decision on the
turbine rotor itself, and we'd have to do the --
execute the contingency planning for the fuel that
we' ve al ready purchased and how that would interface
with the plant. W do -- we are |ooking at that, and

that is a viable option for us if it's not approved.
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MEMBER ROSEN:  Well, I'mnot thinking it
woul dn't be approved, but |I'mjust thinking what woul d
the -- would the plant end up be sitting there
forever?

MR VENABLE: No. No, it would not. In
fact, with the power wuprated like this, you can
i mgi ne we just offloaded a 420-ton main transforner
associated with the power uprate at our station. Had
that transformer been damaged sonehow and coul d not
have been able to be used, we woul d have to fall back
on the conti ngency pl an agai n on what power | evel we'd
go to and how we woul d do that.

MEMBER ROSEN: Ckay.

MR. VENABLE: So | think all the way
t hrough t he power uprate there is contingencies for us
on what we should do here. Sonme of them may require
nor e eval uation and deci si onmaki ng.

M. Chairman, | first would i ke to thank
this committee and the NRC staff for the work
performed toward the Waterford 3 power uprate. It's
pretty extensive work. W saw a |ot of that here
today. Again, this was a very chall enging,
systenmatic, and thorough approach to a power uprate,
and | value that very nuch as the site vice president.

Entergy operates from nultiple nuclear
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sites, both BWR and PWR W have a depth of our
experience in our |eadership teamthat we share and

chal | enge every endeavor that we make.

Mysel f -- my background -- | didn't say
that to begin with, but 1'Il give you a little bit
today. |'ve been working with Entergy for 25 years.
Prior to that, | was Navy Nuclear. | have been a

Mai nt enance Superintendent in construction, went
through initial startup and testing, normal power
operations, refuelings at nultiple sites, both BWR and
PWRin nmy 25 years. Been at Waterford for about three
years.

Been i nvol ved with t hi s power uprate since
the very first presentation to the Board of Directors.
| made the presentation to our Board of Directors,
| ooki ng and seeing if this power uprate were safe and
appropriate for Waterford. W had quite a di scussion
there at our Board neeting on whether this was
appropriate for our station.

Last week | personally chal |l enged
West i nghouse, Intercon, and Entergy engi neers asking
them if anyone had any reservation, whether it was
margin that was too small, or sonmething that they
weren't confortable with, that we should bring forward

and either resolve or stop our power uprate.
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| still have that question on the table
for all of our engineers going forward, anything that
may be di scovered.

| got positive results fromthat. 1In
fact, got letters from Westi nghouse via e-mail right
away, challenging -- they set engi neers aside, asked
open gquestions with nuclear safety as a priority. No
econonmi c questions, no pressure questions, just
nucl ear safety. They got very, very favorable and
positive results.

| will tell you that we will continue to
chal I enge, evaluate, and nonitor all aspects of this
power uprate, and we will do what's appropriate to
assure that Waterford i s operated safely and reliably.
And, again, 1'd like to personally thank the committee
and the NRC staff for working so diligently with us to
get to this point in this power uprate.

So | appreciate that, M. Chairnan.

Any questions for nme?

MEMBER WALLIS: Well, we seemto be
nmut ual Iy t hanking each other, so | wll thank you

MR. VENABLE: Very good.

(Laughter.)

Thank you, sir.

MEMBER WALLI S: Do we have sone fina
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words fromthe staff?

MR. MARSH. Yes. Thank you, M. Chairnan.
| guess |I'msorry, thank you, but --

(Laughter.)

| appreciate the conversation that we've
had today, and | appreciate the dial ogue we've had
with the licensee. | hope you got a sense of the
extent of the staff review, and al so the necessity to
keep | ooking at this revi ew standard to nake sure that
we've got it in an appropriate place, to nake sure
that we've tuned it properly to issue whatever
gui dance we need to to the industry in terns of
conpl et eness and t horoughness of submttals.

Stepping kind of back through the
presentations today, |ong presentations and a | ot of
di scussion on born precipitation today, and |I said
we' d cone back to that, especially the generic aspects
of the boron precipitation. So |I've asked M ke
Johnson, who is the Deputy Director for the Division
of Safety Systens and Assessnent, to work with the
staff and to perhaps summari ze for us today where we
think we need to go.

So, M ke?

MR. JOHNSON: Thanks, Tad. | was | ooking

around to see if Frank Akstulewicz was in the room
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and he's not. | guess we finished a little bit sooner
t han he anti ci pat ed.

M chael Johnson. Frank is in the room

W will be responsive to the issues that
are rai sed by the ACRS, and, of course, if you should
recommend, we'll ook into the generic aspects of this
issue. And | won't go beyond what we've already said
with respect to having |ooked specifically for
Waterford and being confortable with respect to our
anal ysis on boron precipitation and being ready to
nove forward with respect to that.

MR. MARSH. Thank you, M ke.

M. Chairman, we are satisfied with the

information that we've received from the |icensee.

Recognizing that there still is this docketing
information that will come in, we are satisfied with
what we have heard in the dialogues that we -- what

we' ve gotten so far.

So you and | were chatting just before we
reconvened about what -- what to do. | do request
that a letter be witten endorsing the staff's
approach. Staff will not issue the amendnent in final
unless we are satisfied with the information that
conmes in. So that's a review that needs to take

pl ace.
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But based on the dial ogue that we have
had, based on the -- what we have heard today, the
di ssertations today, we are satisfied, recognizing
what M ke said, that we need to |look at this
generically to see what needs to be done with respect
to the staff's approval of the topical report and
whet her we need to -- to think nore carefully. But we
do request a letter endorsing our approach.

MEMBER WALLIS: Now, this boron
preci pitation, | understand work was bei ng done unti |
a very short while ago in preparation for these

presentations. And ny experience of witing reports

is that until I've witten it down and reviewed it
carefully, | don't have an opinion. |'mvery careful
about saying | decided until 1've really decided.

So we're sort of waiting for the applicant
to give its final word on what it wants to submit on
the boron precipitation in terns of the final
statenent, and we're also waiting for your final
review of that. |Is that true?

MR. MARSH. True enough. W do not have
in witing what we have said back and forth to each
other. But we would not be recomending to you to
approve what the staff is approaching, if we had

concerns about the approach that we' ve heard thus far.
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So we are satisfied.

W' ve heard verbally -- you are right --
we have to review in witing what we have heard to
make sure that we get in witing what we thought we
were going to get, and that's my commtnent to you and
to all of us that the amendnment won't be i ssued unl ess
we're satisfied with it. It would not.

If the commttee is nore confortable
waiting for the staff to give you a thunbs up that
we've got in witing what we thought we heard, that's
fine. W are confortable with what we've heard
verbally thus far.

MEMBER WALLIS: Are you confortable with
an experinment where naterials are put in a beaker and
it's observed but it's not really as a quality
assurance test, it's sort of a very, very quick and --

MR. MARSH. To be honest with you, it was
unclear to nme the extent to which the |icensee was
relying on that for the licensing calculation. You
know, it was -- it was unclear to ne.

MEMBER WALLIS: It would seemto be the
basis of this 40 percent nunber for solubility limt.

MR. MARSH: |'mnot sure, to be honest
with you. Staff could help on that? | nean, |'m not

sure the extent to which those nunbers cane fromt hat
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experi ment.

MEMBER WALLIS: So you'd like a letter
whi ch says, "W think the staff is on the right track
and there;s" --

MR MARSH  Yes, sir.

MEMBER WALLIS: -- "one or two things to
be resolved, but we believe they will be resolved"?
s that the sort of thing --

MR. MARSH.  Yes.

MEMBER WALLIS: -- you'd like to hear?

MR MARSH  Yes, | do.

MEMBER WALLI'S: | guess | have to discuss
that with ny coll eagues to see what they --

MR. MARSH.  Sure.

MEMBER WALLIS: -- feel about that. But
not at this point.

MR. HOLMAN. This is Jerry Hol man from
Waterford 3. W are relying on those tests to show
the solubility linmt elevation as a result of the TSP.
That would result in a solubility Iimt of about 36
percent, conpared to the 28 percent roughly that's
used in the current analysis that does not credit any
TSP or contai nment pressure.

MEMBER POWNERS: A coupl e nore questions

about that solubility limt. You re |ooking at the
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ef fect of the trisodi umphosphate on the solubility of
boric acid in the water, and that trisodi umphosphate
comes from water dissolving dust pellets that you' ve
put somepl ace.

That sonepl ace, does it bring any
additional contamination in -- in particular, things
i ke dust?

MR. HOLMAN: The baskets that are filled
with the TSP are located in the contai nment fl oor
where they will be subnerged with water. Cbviously,
there is the potential for debris that gets swept up
in that sunp water.

MEMBER POAERS: What | am concer ned about
is there are a variety of cal cium borate/cal cium
phosphat e conpounds that have extraordinarily |ow
solubilities. And if you would per chance incorporate
into this sone cal cium carbonate or, worse, calcium
hydr oxi de, woul d that cause precipitation of solids?
And does that have any detrinental consequences? At
what level would that start having detrinental
consequences?

MR. MTCHELL: This is TimMtchell. W
t al ked about i nsul ati on and contai nnent as part of the
sunp debris discussion during a subcomrttee. And we

did report there that we don't have any calcium
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carbonate insul ation in the contai nnent, so that would
be one of the primary sources of --

MEMBER PONERS: | guarantee you absol utely
you' ve got cal cium carbonate in that containment.

MEMBER WALLI'S: Coming fromthe concrete.

MEMBER POWERS: That one | positively
guar ant ee you.

MEMBER WALLIS: Concrete dust is the --

MR M TCHELL: You said cal ci um carbonate
insulation. D d you nmean calciumsilicate?

MEMBER PONERS: Yes. I|I'msorry, |
m sspoke. You're correct.

But | would li ke to enphasi ze that the TSP
piece is just one el enent of the conservatismthat we
were going over. So --

MEMBER VWALLIS: Anything else? Are we
ready to take a break for |unch?

MR. MARSH. M. Akstul ewicz here was just
showi ng sone data which the staff has on -- with
respect to solubility limts. | just want to nake
sure that you have that, which seens to agree with the
data that we' ve heard today, you know, with respect to
solubility limts. W'd be glad to share that with
you, but --

MEMBER WALLIS: Is it sonething you could
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put up on the screen? O just tell us the nunbers.
Can you tell us the nunbers?

MR AKSTULEW CZ: This is Frank
Akstulewicz with the staff. There is a graph or a
figure in the CENPD docunent itself which is the
approved topical report that is a solubility curve
with respect to tenperature, andit's -- the source is
the U S. Borox and Chem cal Corporation. So we'd be
happy to provide this to the conmttee today, if it
woul d hel p.

MEMBER WALLIS: Ckay. Thank you.

MEMBER POWNERS: Has the staff |ooked to
see if there are precipitates perhaps involving iron?
| nvol ved with either the phosphate or the borate or
the ternary systen?

MR AKSTULEWCZ: | don't know. This is
Frank again. Fromthe staff's perspective, we haven't
| ooked at the effect of debris on boric acid
precipitation. That's one area that is well beyond
where we've been, so we don't have any rea
information to provide on that.

MR. MARSH This is Ted Marsh agai n.
That's probably part of the going forward that M ke
Johnson was tal king about -- issues of this sort, to

see where we need to go, if we need to think about
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t hose things.
MEMBER POWERS: Do you have any idea of
what -- what |evel of particulate would start to cause

you a headache?

MR MARSH. |'msorry. Wat woul d cause
as a headache precipitation -- | mnmissed the first
part. |'msorry.

MEMBER POWERS: What concentration of
particulate would start causing you a headache?
Suppose you got floccul ent precipitate.

MR MARSH. |'msorry. | don't. |I'm
sorry. | don't know that. | do not have any

i nformati on one way or the other.

MEMBER PONERS: | don't either
MR. MARSH. | just don't have a benchmark
for nyself. It sounds |ike we don't.

MEMBER WALLI S: Do you have any idea about
when boron precipitates howit does it? Does it
precipitate on the surfaces? O does it just nake
sort of a mush of -- inthe liquid, and, therefore, it
doesn't really block anything.

MR. MARSH. These are good questi ons.

MEMBER WALLIS: Okay. There are a whole
| ot of questions scientifically about the basis for

what happens with concentrated boron --
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MR. MARSH: | under st and.

MEMBER WALLIS: -- solution.

MR MARSH But | think that's -- these
are questions the staff needs to think about in terns
of the regulatory position, the licensing basis for
this and ot her plants.

MEMBER SI EBER. There m ght even be sone
research done?

(Laugher.)

MR. MARSH. Wat should | say? There
m ght be.

MEMBER WALLIS: |Is there anything el se on
Waterford before we break for |unch? Anything el se
that committee nenbers have on this Waterford uprate?

MR. MARSH. Thank you very rmuch

MEMBER WALLI S:  Thank you. | propose that
we take a break now, and that we break until 1:15, and
then we'll take up the matter of the MOX fue
fabrication facility.

Thank you.

(Wher eupon, at 12: 17 p. m, t he

proceedings in the foregoing nmatter

recessed for |unch.)

DR. WALLIS: On the record. W are going

to take up the nmatter of the Mxed Oxide Fuel
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Fabrication Facility and | wll hand over to ny
esteened col | eague, Dana Powers, to |ead us through
t hat .

DR. PONERS: We'll talk about the M xed
Oxi de Fuel Fabrication Facility. The Facility as you
are aware is to fabricate fuel nade wi th plutonium
di oxi de and urani um di oxi de for use in a commerci al
nucl ear power reactor. It is in the nmdst of a
| i censi ng approval process that involves two stages.
This is the stage that involves the construction
permt.

There i s a subsequent stage that invol ves
the license to possess and utilize special nuclear
material. And as you are aware, the requirenents for
this stage are constrai ned and i n your handout are the
specific requirenments. |'msure the staff will touch
upon the specific requirenent for this stage.

But bear in m nd t he detail ed
guantification of the safety of this facility is not
part of this stage. W are looking primarily of this
stage and what are called the design bases, sone
aspects of the quality assurance program sone aspects
of the definitions of structures, systens and
conmponents that help provide the functions at this

st age.
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W have had several neetings in connection
with this particular facility as it's gone through
sone evolution in its mssion. W did have a recent
subconmittee neeting in which | think nost of the
menbers were in attendance. Those that were not, |
hope we can catch you up to speed very quickly on the
facility.

W are at the stage now where the staff
has conpleted its safety evaluation report of the
construction authorization request and they are
| ooking for a letter fromus saying that, |'msure
that they would like it to say that, they had done a
wonder f ul and out st andi ng job and was conplete in all
details. W'Ill see how that comes out, but | know
that's what their aspiration is and | believe it is
our intention to produce a letter at this neeting.

Wth that introduction, | wll say that
we're going to talk primarily with the staff here
t oday about their safety evaluation report. DCS has
been enough to attend with an interest in answering
any questions that we may have about details of the
detail and their safety phil osophy and | presume somne
of their plans for noving ahead i nto the next stage of
operation if that comes up. So with that, I'll turn

it over to Joe and you guys can go ahead and start
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unl ess there are any questions or conments t he nenbers
woul d |i ke to nmake.

DR. RANSOM | have a real quick one.
think I read on sonme of the NRC home page materi al
that thisis only for processing excess plutoniumfrom
the U S.

DR PO/ERS: Yes.

DR. RANSOM | thought originally it was
part of the European or —-

DR PONERS: It is part of a cooperative
treaty between ourselves and Russia. There is a
parallel activity going on in Russia. The two
activities are supposed to be noving along with sone
parallelism | don't know exactly how parallel they
are, but there will be occasional interruptions, |'m
sure, as things don't becone parallel none of which
has any bearing on how we view this AP eval uation
report.

DR. APCSTOLAKIS: W're not even using the
whol e amount of Anerica plutonium R ght? O MOX?

DR. PONERS: Absolutely down to the |ast
gram and atom in this country. No. The systemis
handl e about 37 tons.

DR APCSTOLAKIS: [I'ma bit confused about

what is needed for the construction part.
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DR. PONERS. W're going to tal k about

t hat .

DR. APCSTOLAKIS: It's a design basis
analysis. R ght? But the design basis includes the
desi gn basis accidents, doesn't it not?

DR. PONERS: Well design basis accidents
is atermnore peculiar to the reactors. Here you're

| ooking at probable or potential accidents at the

facility.

DR. APOSTOLAKIS: But are these part of
t he design basis? | nean we're not goi ng beyond the
design basis. |Is there such a thing as beyond design
basi s?

DR. PONERS: | nean really. Cearly, you
have accidents |like nmeteorite strikes onthe facility
that we can safely assune are not included in the
design basis. And | think this is nore a process
facility examination. It is a first ook at what the
safety philosophy of the facility is. They are
required to l ook at things like difference in depth as
strategies and not required to adopt them in other
cases.

You're nore likely looking at how they
think they're going to approach it. There is a clear

bias in the regulations for engineering controls in
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preference to adm nistrative controls. That doesn't
mean to the inclusion of adm nistrative controls.

DR. APOSTOLAKI S:  Yes.

DR. PONERS: So you're trying to | ook at
what the mx is here between prevention and
mtigation, what kinds of things that they are doing
to protect the work force and the public, what kinds
of hazards they are anticipating to take into account.
You' re not asking themwhat the risk of the facility
iS.

DR. DENNING But, and George will be
interested in this, there is a risk-based approach
t owar ds deci di ng how nuch has to be done, when things
have to be done.

DR. PONERS:. Yes, but we don't get into
that until stage two.

DR APOCSTOLAKIS: Yes, that's what |I'm
sayi ng but you still have now. This is not for the
construction.

DR POAERS: Look at this as the
determ ni stic phase and a good PRA, George.

DR. APOSTOLAKI S:  Yes.

MR. ROSEN: Wen we get into the other
phase, do we call that the | SA?

DR. PONERS: Yes, right. Integrated
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Safety Analysis and that's when George will |ose
what ever hair remains.

MR. ROSEN. And what ever degree of
conposure.

DR. WALLIS: Dana, | have a question for
you. You said that this stage we have to be satisfied
that the design will provide the function w thout
going into the details. Now sonetinmes it is easy and
even if it's a reactor which has been used before and
it's being controlled from going into some unstable
region by vents and cooling and all that, that's al
state of the art and it's been done before. W don't
need to go into the details. [It's been done before
and it provides a function.

But if we have a reactor where we're told
it's going to provide the function by venting and
cooling and we don't have enough evidence that it's
been done this way before without going into the
details, we don't knowif it's going to work. So how
do we assure ourselves sonething will provide the
function.

DR. PONERS:. The regul ations involved here
do require that there be sone justification for val ues
and what not in them Nowto say it hasn't been done

before, | can think of nothing in a fuel fabrication
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facility that has not been done before multiple tines,
in multiple ways.

DR. WALLIS: Maybe that's where we get
assurance, the suitable experience.

DR. PONERS: And this particular facility,
inparticular, isfairly well patterned after existing
facilities.

DR. WALLIS: Well, maybe that needs to be
enphasi zed.

DR APCSTOLAKIS: So 10 CFR 70 has been
used in other context.

DR POAERS: OCh, no. Mst fuel
fabrication facility, processing facilities, fuel
fabrication, yeah, that's done before, but fuel
processing facilities have |largely been done in this
country in the DOE context where you use PUREX and
things like that. And there have been a | ot of those
facilities set up, torn down, rebuilt, blown up.

DR. APCSTOLAKIS: So 10 CFR 70 is
i npl enented here for the first tinme?

DR PONERS: No, | don't think that's
clear at all. There are some uni que features being
applied to the MOX facilities. Dave, do you want
t ouch on that?

MR BROMN:. In ny presentation, |'l]I
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describe a little bit of the history of Part 70.

DR. APCSTOLAKI S:  Ckay.

MR. BROMWN: And what parts of it are being
applied for nearly the first tinme.

DR APOCSTCLAKIS: That's fine.

MR GQITTER We're currently applying
Part 70 to the gas centrifuge licensing reviews for
exanpl e.

DR APCSTOLAKI S: Let ne ask another.
Ckay. We'll come to that.

DR. WALLIS: Let nme ask a question in
ternms of scope of what the British expect of us. |If
we have questions about the absol ute conpl et eness of
t he desi gn basis paraneters.

DR. PONERS: Option of what? |'msorry.

DR. WALLIS: The design basis paraneters.

DR. PONERS: Conpl et eness.

DR. WALLIS: For instance the degree of
process control or chenmical control, the absolute
val ues are put onto those lists. 1Is that within the
scope of our expectations? Wat is the data? Wat is
the analysis to come up with the voracity of that data
and analyses to come up with those design basis
par anmet ers?

DR, PONERS: Let nme say this. | can't
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gi ve you a conpl etely generalized answer. Wat | can
say is the question that you had posed to ne is fair
gane.

DR, WALLIS: Ckay.

DR. POWNERS: The answer may not be
entirely satisfactory to you.

DR. WALLIS: Right.

DR. POWERS:. But the gquestion that you
have posed in witing is fair game for this briefing.

DR WALLIS: Cood.

DR. DENNING Perhaps one area that is
clear is the focus is on structure systenms and
conpliments that provide safety. Have they identified
really those? W ask this question in — But with
regard to set points, this is not the time when we
worry about the set points. It's really a question of
have they really identified the structures, systens
and conponents that have to be i ncorporated into this.

DR APCSTOLAKIS: | don't know what
"identified" means.

DR. PONERS: That's a different question

DR. DENNING "ldentified" is nore than
just identified. |It's really they' ve characterized
howthey're goingtoincludeit. | mean we're talking

about constructing —-
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DR APCSTCLAKI S:  And why.

DR. DENNING Onh yes, and the why,
absolutely. But that's really the question. Have
they really provided for the structures, systenms and
conmponents that will provide after they fine tune them
and cut set points and stuff like that the |evel of
safety that will ultinately have to be denonstrat ed at
t he operating point.

DR. APOCSTOLAKI S:  Ckay.

DR. PONERS:. Are there any other
guestions?

MR QITTER kay. Thank you, Dr.
Powers. M nane is Joe Gitter and |I'm Chief of the
Special Projects Branch in the NMSS Fuel Cycle
Division. As Dr. Power explained, we are proposing to
i ssue a construction permt for the Mxed Oxide Fuel
Fabrication Facility and we' ve asked the Conmmittee to
wite a letter in support of the staff's safety
eval uation report. The road that we've traveled to
get to this point hasn't always been free of curves,
hills and an occasi onal chuckhol e.

I n 1998, Congress granted NRCauthority to
license the Departnment of Energy M xed Oxide Fuel
Fabrication Facility. At that tinme, DOE had conpl eted

its initial studies on the nmethods to dispose of
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sur pl us weapons grade plutonium and had selected its
radi ati on of MOX fuel in conmercial nuclear power
plants as a viabl e disposition path.

NRC was faced with the possibility of
reviewing its first plutonium facility 1license
application in over 30 years. Two years later in
Sept enber 2000, NRC staff conpl eted a nine year effort
to revise the Part 70 regulations for fuel cycle
facilities. The Part 70 revision was one of several
initiatives at NRC to risk informits |icensing
regul ations. The novel challenges of |icensing a MOX
facility were conpounded by the challenge of
i npl enenting a new risk inforned regul ati on.

To neet this new chall enge of licensing a
MOX facility, NMSS assenbl ed a hi gh perform ng t eam of
specialists with the diversity of backgrounds and
techni cal disciplines. Because it has been over 30
years since the NRC had conducted a safety review of
pl utoniumfacility, we worked with Los Al anbs Nati onal
Laboratory to devel op and conduct a trai ni ng course on
topics relevant to the production of MOX fuel. W
were al so able —-

DR APOSTOLAKI S: Excuse nme. | don't
understand that. You hadn't done it for 30 years.

Therefore Los Al anbs cones into the picture. Wy?
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MR GITTER To provide training to the

staff. W want themfamliar with plutonium
t echnol ogy.

DR. PONERS. Los Al anps operates TO65
which is a mniature facility that essentially does
every one of the actions here. 1In addition, they have
a long history of providing technical background for
much of the plutoniumactivities within the DOE
conpl ex.

MR A ITTER Thank you. W were also
abl e to send sone of our key staff to the LaHague and
Melox facilities in France which are the reference
plants for the U S. MOX design

In early 2002 and again in |ate 2003, DCE
decided to initiate mmjor changes to the surplus
pl utonium disposition program which resulted in
changes to the MOX facility. These program changes
posed additional challenges to the staff by raising
addi ti onal environnental and safety questions.

More recently in Cctober 2004, the NRC
suspended public access to the ADAMS On-line Library
and sonme other parts of its website to review
docunents and renove any that could reasonably be
expected to aid a potential terrorist. The

consi derabl e staff effort that was required to screen,
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redact and renove sensitive information and restore
public access to ADAMS which has had an inpact on
several inportant |icensing efforts including the MOX
construction authorization review As a result, the
shut down of ADAMS, we do anticipate conpleting, the
preparation of the FSER and construction permt in
February, but we do not anticipate conpleting the
review in February, but we will make every effort to
conplete this review by md March or perhaps the end
of March.

To conclude, 1'd Ilike to tell the
Commttee that | appreciate all the hard work and
quality efforts that ny staff had put forth to
conplete the final safety evaluation report. This
project has required a significant and sustained
effort by a team of very talented scientists and
engi neers and |' m proud of what they've acconplished
given all the obstacles before them W' re |ooking
forward to your questions and conments and with that,
I'd like Dave to start on the presentation and

descri be what we did on the FSER in npore detail

MR. BROWN: Good afternoon. |'m Dave
Brown. |'mthe Project Manager for the U S. M xed
Oxi de Fuel Project Licensing Project. | appreciate

the time you're taking this afternoonto |listen to our
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presentation. Am| being heard well? In the back?

kay?

DR WALLIS:  Yes.

MR BROMN: What 1'd like to do is just
briefly summarize what |1'I|l be doing this afternoon

whichis to first discuss the regulatory framework for
the construction authorization which is a question
that has al ready cone up. Having established what's
needed for a construction authorization, 1'll also
sumari ze what we're then expectingin alater |icense
application and | SA summary.

"1l provide a descriptionof thefacility
so that will provide you some context for
under st andi ng what DCS did in their safety assessnent,
what sorts of things they | ooked at as hazards. Then
"1l provide an exanpl e of one of the hazards and how
DCS i npl enented its safety assessnment net hodol ogy and
what are sone of the things that the staff did to
review that along the way. Then I'Il sunmari ze.

The purpose of this nmeeting is to just
brief you on the construction authorization request
revi ew whi ch we' ve al ready described. This is a flow
chart we put together sone tinme ago that describes
this two-step licensing process. Along the top row

this flowchart you see the construction authori zation
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phase for this facility and al ong the bottom row you
see the |ater phase that would be the review of the
| icense application for possession and use of |icensed
mat eri al .

So where we are in this process, this is
four years down the road, is the ACRS review of the
construction authorization. The staff is review ng
t he construction authorization request. W wll then
shortly issue the SER and then there'll be an
opportunity for late filed contentions and the
hearing, and there nay be a hearing. Then having
i ssued the construction pernmit, we would | ater review
the license application. That starts a whol e other
stage of the review and of course, continuing, we
antici pate, the ACRS invol venent.

What | want to do though, having said
that, just provide alittle bit of historical context.
Wiy are we doing it this way? 1In 1971, what was then
the Atom c Energy Conmm ssion reviewed the safety at
what were then el even operating m xed oxi de fuel
facilities. This is not the first facility of its
type to be built and operated in the U S. In 1971,
there were eleven operational facilities. They
certainly weren't at this scale. They were small -

scal e operations, but there's a plant in New York
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Pennsyl vani a, Okl ahona, Tennessee.

DR. WALLIS: Did these use the same basic
cheni cal process as the one we're discussing today?

MR. BROMN: The pl utoni um woul d have been
purified by a very simlar chem cal process, a PUREX
type process and then in nost cases, the fuel was
produced for light water reactors. So it was the sane
pelletized in clad fuel and it was used in conmerci al
nucl ear power plants anyway. At that tine, sone of
the fuel that was being produced was for different
types of reactors such as the fast flux reactors. But
many of the processes were sinilar.

At that tinme, the Atom ¢ Energy Conm ssi on
determined that these plants could not wthstand
nat ur al phenonena events such as tornados or
eart hquakes. They were built to essentially uniform
buil ding code type standards and there woul d be
consi derabl e consequences if any of these plants
suffered a severe natural phenonmenon event.

At that time, they decided to revise the
rule so that at that tine AEC would first review and
approve the design bases for principal structures,
systens and conponents before a MOX facility could be
built. It was required then that an applicant for

such a facility would have to include this safety
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assessnment of the design bases, a site description and
a quality assurance plan. The staff would have to
review that before construction could start.

The design bases is atermused in Part 70
but it's not defined there. So staff for the current
pur poses have adopted the Part 50 definition of design
bases which are "the specific functions to be
performed by a structure, system or conponent of a
facility and the specific values or ranges of val ues
chosen for controlling paraneters as referenced
bal anced for design.” And | think perhaps the best
thing is just to use an exanple to go through that,
but in the current —-

DR APOSTOLAKIS: Is this definition
consistent with the definition in regulatory guide
1.174 or is it different?

MR BROWN: | do not know.

MR. MAGRUDER: This is Stu Magruder of the
staff. Actually | hel ped devel oped 1.174 and we
worked directly fromthis 50.2 definition. So it is
consi stent.

DR. FORD: Can | ask a question? Further
on in 50.2, it goes on "under the design basis
description as determned by calculation and/or

experiment." Most of your design basis paraneters are
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based on cal culation. At what point the qualification
of the code associated with that cal cul ati on, at what
point is there qualification of the code versus data?
How i nportant is this data?

MR. BROMN: | n cases where, for exanple,
for conception design basis for this facility, there
were conputer nodels used. For exanple for
criticality of safety, we reviewed the criticality
val i dation reports which were the docunentation for
those codes that were inplenenting the avail able
physics if you will on criticality.

DR. FORD: There's also chem stry codes.

MR. BROMN: In the case of the chemistry
codes review at this point what we' ve done i s deferred
some of the validation of that data to the | SA stage
For exanple for —-

DR. FORD: You said the validation of that
data. D d you nean that or do those validate the
cal cul ati ons?

MR. BROMN: No. The data is avail able.
It's in a single published literature. For exanpl e,
it supports the prevention of explosions involving
hydroxylimne nitrate. Just an exanple. One of the
things, and the data that's available is based on

i ndividual tests that were perforned to achieve
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different goals. Now what in this case the applicant
has done is integrated that data in a way that they' ve
come up and shown that they can establish safe
operating ranges based on a nodel that fits that data.

W have accepted a commitment that they woul d val i date
that nodel with further testing experinents as part of

t he | SA

DR FORD: That validation is called the
code. dinical validations cone at a |ater stage are
you sayi ng?

MR. BROMN:  Yes.

DR KRESS: That definition, the word
control, is that an adjective or a verb?

MR. BROMN: That's a good question. | see
it as an adjective. The paraneters of -

DR. KRESS: That's the way | was reading
it but I wasn't sure.

MR. BROWN. Ckay. Let ne just go through
that exanple | nentioned before. For exanple, for
criticality safety, one of the things that we're
| ooking at closely nowis what is the safe margi n of
subcriticality, for exanple, a K effective of 0.93.
That is the controlling paraneter for design at this
point. The structure perhaps could be a vessel.

Havi ng est abl i shed a design basis and the
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principal SSC for exanple a vessel, | still have
considerable flexibility in design, design alone. |
can use neutron absorbers. | could use geonetry
controls. | could any nunber of different types of
controls to maintain that subcritical margin. So
that's the kind of thing we've had to establish as
part of this review Do we have an accepted design
basis and have we allowed the flexibility in design
for the applicant to | ater inplenent whatever kind of
design they feel is necessary.

DR. WALLIS: Can we pursue this a little
bit? Nowif | have a reactor, presumably what you're
| ooking for in the design basisis that it's operating
in some range of pressure and tenperature or
something. That's what you nean by controlling
par anet er .

MR. BROMN:  Yes.

DR. WALLIS: But that doesn't say how big
it has to be or how big the vent val ves have to be or
how bi g the heat exchanger has to be to cool it. It
sinply says that it has sone neans of cooling and somne
neans of venting. |Is that what you understand at this
poi nt ?

MR. BROMN:  Yes.

DR. WALLIS: So we assune that that can be
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wor ked out later. Right?

DR.  APCSTOLAKIS: That's why | was
rem nded of the 1.174 definition because there the
words that are used are "the totality of the
commtnents.” Isn't that what it is which would
include all of themthat the |icensee has made which
includes all these plus whatever el se they have
conmmitted to? O is there a difference between
desi gn basis and |icensing basis?

DR PONERS: Yes, there is.

DR APOSTOLAKIS: What is it?

DR. PONERS: W won't see the licensing
basis until we get to stage two.

MR. BROMWN:. Right. The design basis is a
subset of the |icensing basis.

DR. APOSTOLAKIS: It's a subset. Ckay.
That nakes sense.

DR. PONERS: This is not going to be
absolutely correct. |I'msure Joe's just going to
cringe when | say that, but to my mind this is an
opportunity for us to get a quick | ook at what's goi ng
to happen in this design, what the concerns are and
there's going to be a lot of flexibility left in this
thing. Wat you, what | want to cone out of is is it

possible to build a facility to do the function that's
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bei ng asked at this site. Can you do it? Not so much
have you done it, but can it be done. Ckay.

DR APCSTOLAKIS: It has to be done safe.

DR. PONERS: | nean there's just an
enor mous anount of work. This is setting a franework
nore than it is to say, "Ckay, |"'mgoing to build this
particular silo" or sonmething like that and it |ays
down ki nd of a phil osophi cal approach. How am | going
to approach this? Am| going to do this old double
contingency kind of design? AmI| going to take design
basis? Am | going to use pressure vessel code
t hroughout this thing? Wat's ny phil osophi cal basis?
That's the way | look at it. It may not be precisely
correct, but it served nme well in trying to decide
whet her to | ose ny tenper over somnething or say, "Oh,
yeah, this is good."

MR BROMWN: | do want to say and add to
that that there was always, | think, a propensity by
the staff tolook alittle bit further beyond this to
say, "Okay, | understand what your design basis is but
can you really do this?" | think we asked the
appropri ate questions.

DR. POAERS: Yes, | nmean if a guy conmes in
and says this is really easy to build, all | need is

i npervium you probably are not going to accept that.
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If you cone in and say all | need is netallurgic
engi neering | i ke they have at General Electric, you'd
say, "Well, maybe you need sonething better than
that."

DR. WALLIS: This is where having been
done before woul d be very convincing tone. | nean if
this reactor already has been built in France and it's
al ready operated with these kinds of controlling
paranmeters, then one can assune it can be built here.
So we don't have to have all this reassurance of
exactly nodeling the chemstry and all that kind of
stuff.

MR BROM: Right. So | just wanted to
then summarize the two stages. Wat we've been
| ooking at is the construction authorization which
includes a site description, a safety assessnent of
t he desi gn bases and the qual ity assurance plan. Wat
comes later are nore detailed safety program
descriptions, the | SA sunmary which as |'l| point out
in a mnute grows fromthe safety assessnent of the
desi gn bases and the other plans that are required in
accordance with the regul ati ons, security plans, FNMCP
and the enmergency plans for exanple

So that 1971 rul emaki ng est abl i shed t hese

two steps. Further, looking in the nore recent

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

207

history then in Septenber 2000 after a near mss
criticality event at a |ow enriched fuel fabrication
facility in 1991, the staff began another rul emaki ng
to institute these | SA requirenents that fuel cycle
facilities would identify potential accidents and t he
itens relied on for safety to reduce the risk of those
accidents, the neasures that are required to maintain
those itens reliable and avail able, that sort of

t hi ng.

So that is the newer requirenment which
also instituted the risk inforned part of what is now
this Part 70 which establishes this paradigmif you
will that in order to reduce the risk of accidents you
first establish where are you using an unmtigated
assessment. For exanple, a high consequence event
with an wunlike Ilikelihood either needs to be
prevented, to be made highly unlikely —-

DR. WALLIS: Not unlikely nmeans likely,
does it?

MR. BROMN. Yes. |1'musing the regulatory
| anguage. It does nmean essentially likely.

DR APCSTOLAKIS: Do there are no
guantitative definitions of these ternms, are there?

MR. BROAWN. W have guidance that's in our

standard revi ew pl an.
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DR. APCSTOLAKIS: Can you tell us what it

is?

DR DENNING Yes, we forced it out of
them at the subcomrittee neeting. You may as well
tell them what you told us.

MR. BROMWN: Ckay. In the MOX Standard
Review Plan, the quantitative guidance for these
l'ikelihoods is a likelihood —- Let ne start at that
bott om

DR. APOSTOLAKI S:  Yes.

MR. BROWN. This is less than 10 -
probability of the event per year is the upper bounds
on highly unlikely. The next bound, the upper bound
on unlikely, is 4(107°).

DR APOSTOLAKIS: Ten to the mnus five to
four times ten to the mnus 3.

MR. BROAWN:. And then not unlikely is above

that. Now what's interesting though is the regul ation
doesn't require a quantitative anal ysis of |ikelihood.
A qualitative assessnment is okay. Wat's inportant is
that an applicant or a licensee nmake a distinction
bet ween highly unlikely and unlikely. That's really
what is required at this point.

DR APOSTOLAKIS: So this is the result of

this revision in 2000?
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MR. BROM: Yes.

DR. APOCSTOLAKIS: And surely by that tine,
everybody knew that this Agency is risk informngits
regulations. So | don't understand the statenent
"quantitative estinates are not required."”

MR BROMWN: Well, I'mnot famliar with
the history of the rulemaking. |I'mnerely stating the
fact that that is what they' ve deci ded for these types
of facilities. Mre generally, the risks are | ower
than for reactors for exanple.

DR. APOSTOLAKI S:  Yes.

MR QITTER This rule was witten to
provide flexibility. So we don't require licensees to
do a quantitative or sem -quantitative analysis. They
can do a qualitative one and many of them do.

DR APOCSTOLAKIS: | understand that. The
thing I don't understand is why not.

MR BROWN: | can't answer that.

DR. PONERS: And it's not a question that
we're trying to address in this particular letter.

DR APOSTCLAKI'S: | understand that, too.
The thing | don't want to do is two, three years from
now to conpl ain about something and have peopl e say
"But why didn't you say in February of 2005?"

MR. BROWM: | under st and.
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DR APOSTCLAKI S:  Ckay.

MR. ROSEN. Well, the npbst encouraging
thing I've heard said about that, George, in answer to
why not is that all these facilities are different and
all their conponents and all of that stuff operate
differently and the data that woul d be needed to do a
guantitative estimate unlike in reactors where you
have | ots of simlar conponents is just not avail abl e.

MR GITTER That's correct. | have also
heard that expl anation.

MR. ROSEN. | don't happen to agree with
that, but that's the argunment |'ve heard.

DR. APOCSTOLAKIS: | conpletely disagree
with that.

MR. ROSEN. That's as close as cogency as
|"ve heard in response to that.

MR GITTER 1've also heard that.

DR. APOSTOLAKIS: But | think also nostly
t hat these peopl e are not reactor people so they don't
do things like way.

MR. ROSEN. They don't know about -—-
secrets.

DR.  APCSTOLAKI S: The reactor people
didn't want to do these things. You renenber that?

There was a generic lab —-

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

211

MR. ROSEN. | always was for this.

DR. APOSTOLAKI S:  Yeah

DR. PONERS:. Let nme interject here just a
little bit on this is this particular regulation as
it's witten parallels very closely of what the
Anerican Institute of Chem cal Engi neers requires for
chem cal facilities and it is clear whether if the
regul ation was very famliar with that genre of
safety. | should point out that where that has been
applied they have an awfully good track record. So
that it could well, and | knowthis is heresy, but it
could well be just as effective as the Reg. GCuide
1.174 in probabilistic risk assessnment | know.

DR. KRESS: Let nme point out sonething
el se to you, George, on that table we just saw. Those
are segquence by sequence nunbers. They're not the
summat i ons.

DR APOSTCLAKI S: Wi ch ones?

DR. KRESS: |If you look at say any of the
categories like high unlikely, you don't take all of
t he sequences that are in there.

DR. APOSTOLAKI S:  No.

DR KRESS: Each one of them has to
conformto that. That's a different phil osophy.

DR. APOSTOLAKI S: But this is fatal flaw
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DR. KRESS: Yes.

DR APOSTCOLAKI S: Because there's no
definition of a sequence.

DR. KRESS: That's why | brought it out.
It's a fatal flaw.

DR. APOCSTOLAKI S:  Ckay.

DR. POVERS: Well, again | would point
that they may find it flawed. | wll stack up
Dupont's safety record agai nst anyt hing you woul d | i ke
to bring forward i ncl udi ng si nce the day worker injury
incident is | ower even than in offices of secretarial
functions. They nust do pretty well. So calling it
a fatal flaw mght be a little strong.

DR. KRESS. | would agree with that.
Fatal flaw, you're right. W're going overboard.

MR. BROAWN. One of the things |'m pointing
out here too is this is the framework that's the
generic framework. |'ll also describe what DCS did to
establish a qualitative definition when | get to that
later in the presentation. But the point | want to
nmake here is that so we have the two step |icensing.
W need to have a safety assessnment of the design
basis first and the new | SA requirenents that would
apply to this facility. So it was only natural then

to develop a paradigm if you will that the safety
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assessnment of the design basis is just afirst stepin
establishing your conplete ISA and that those
performance requirenents | listed earlier then are the
decision levels if you will for when do you establish
what's a PSSC or not. That's how we've rolled those
two newrequirenents or the two requi renments together.

In addition to those, DCSw || be expected
t o address the baseline design criteria which are part
of the revised Part 70 that was instituted in
Sept enber 2000. What this is is just a list of
criteria that DCS nust show that it has addressed in
establishing its first safety assessnment and thenit's
| ater | SA.

Then lastly, DCS nust show that they've
designed with the phil osophy of defense in depth.
think Dr. Powers said it better than | could wth
respect to what that nmeans. |t doesn't nean that
where for exanple it says preference for the sel ection
of engineer controls over adnmnistrative controls,
t hat doesn't nmean that all adm nistrative controls are
excluded. This is a general overall philosophy.
They' ve i ndi cated a preference for one over the ot her.

DR. APCSTOLAKIS: This is the only
requi renent set because you have the three dots at the

beginning. This is the only one that refers to
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defense in depth

MR. BROMN: Right.

DR. APOSTOLAKI S: Real ly?

MR BROMN: This is the only section in
t he regul ati on whi ch addresses defense in depth.

DR. APOSTOLAKIS: It doesn't say anything
about multiple barriers anywhere.

MR BROWN:. Well, there is the Item2
here, features that enhance safety by reducing
chal l enges. It doesn't explicitly say multiple
barriers, but it does indicate —-

DR. APOSTOLAKIS: Well, multiple barriers
you put nultiple barriers to reduce challenges. No.
To mtigate.

DR. PONERS: Reducing chall enges to safety
systens is an elenment of defense in depth but it
didn't matter how nmany barriers you have.

DR. APOSTOLAKIS: That's right.

DR. PONERS: [t's an operationa
phi | osophy not a design phil osophy.

MR. BROWN: Ckay. | understand your
point. | will point out in just a mnute or two that
not wi t hst andi ng what this requirenent says, that this
facility does have substantial defense in depth in

ternms of barriers and what | have is a floor plan of
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the plant that shows that.

DR PONERS: It seens to nme, David, that
it is better to | ook upon defense in depth here not as
nmul ti ple barriers but a bal ance bet ween preventi on and
mtigation. Using that definition, you'll get a |ot
farther with this facility than using the nultiple
barrier kind of concept.

MR. BROMN: Ckay.

DR. PONERS: There are multiple barriers.
You can find cases where the multiple barriers | think
phil osophically it falls nore in the category of a
bal ance between prevention and nmitigation.

MR. BROMN: Ckay.

DR. KRESS: W thout specifying what we
nmean by bal ance.

MR. BROMN: Quantitatively.

DR. KRESS: It's not an equal bal ance.

MR. BROMWN: Right. | understand.

MR. BROMWN:. It depends on the hazards
whi ch are posed. Wat | have done up to this point is
established what we need for the construction
authorization. So just to reiterate, what are we
expecting later with the Iicense application? Again,
it's the safety program descriptions that wll

establish the prograns that will support safety at
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that plant, an | SA summary which 1'I|l describe in a
little bit nore detail in a nonment and the other
requi red plans.

As | stated earlier, the safety assessnent
of the design bases is like a prelimnary ISA.  It's
the first step. So the ISAthen will develop itens
relied on for safety or identify these itens at a
somewhat greater |evel of detail at the conponent
| evel rather than at the system | evel which is how
they are defined in the safety assessnent. It wll
also include a facility description and process
description, the team qualifications and ultimtely
t he net hods that were used to establish the | SA and a
list of |ROFS.

One of the things | should point out at
this point that's at the top of this slide here, | say
"I SA Summary." That is what the applicant is required
to submt to NRC. The ISAis in what we' ve done in
Part 70, it says that the |ISA is sonething that
resides at the plant or with the applicant and i s open
for review by NRC staff. So that was an agreenent
received during this rulemaking. The entire |SA
including all of the calculations that support the
safety decisions, it's not submtted. A bulk of it is

left at the site.
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APOSTOLAKI S:  And why is that?

DR

MR. BROMWN: Wiy is that?

DR. APOSTOLAKI S:  Yes.

MR. BROMN: That was just an outcone of
t he rul enaki ng, sonething that was agreed to with the
industry. It doesn't nmean that safety isn't
docurmented. Al I'mnerely pointing is where it is.

DR APOSTCLAKI S:  You have access to it?

MR BROWN: We have full access to it.

DR. APCSTOLAKIS:  It's just that
physically they don't want to give it to you.

MR. BROMN: Just physically we don't have
it here.

MR. ROSEN:. They could put it on a CD and
give it to you probably.

MR BROWN. Well, yes. | nmean in sone
cases the ISAis sufficiently well defined in ternms of
its bounds. This is the I SA but they could do that.

MR ROSEN. If you're relying onit, it
has to be defined. Right?

MR. BROMN:  Yes.

DR. PONERS: |s there any conceptua
di fference between this and the | PEEES?

DR APOSTOLAKIS: Yes. The | PEEEs were

not used for any licensing decision. This is part of
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licensing the facility.

DR. PONERS: Ckay. |Is there any
conceptual difference between this and the |icensing
basis for fire protection of the plant?

DR APCSTOLAKIS: | don't know now. Just
because there is precedent, it just sounds funny. W
are going to have it on the site but we're not going
to viewit.

DR. PONERS:. You might want this thing
delivered to you.

DR. APCSTOLAKI S:  What ?

DR. PONERS. Your house is not big enough
to hold this thing. You do not want it delivered to
you.

DR APOSTCLAKIS: A lot of inconvenience
t hat we shouldn't even tal k about.

MR GITTER Just to put it in
per spective, we have not received the | SA sutmmary yet
for the MOX |icense application but we understand t hat
it's over 4,000 pages and that's just the summary. So
you can inmmgine that the entire ISA is very
vol um nous.

DR. PONERS: And, George, have sone faith
when the staff asks us to approve their SER for the

| SA and what not. The subconmittee will go and see
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the ISA. You will get to look at this.

DR. APCSTOLAKIS: [I'll cone al ong.

DR. PONERS:. Al right. Your presence
will be mandatory.

DR APOSTOLAKIS: Wiat is it? Savannah
River, is that what it is? One of the great resorts
of this country. You know | think we're getting in
childish things. | nean what you described earlier
about nethods for likelihood and all that | don't know
why you have to call that | SA

DR PONERS: Because it's witten in the
regul ati ons.

DR. APCSTCLAKI S: If I find a nethod | ater

that will not be up to the state of the art or the
state of the practice regarding the |Iikelihood
eval uati on nethods, | don't care whether it's a PRA

nmet hod or an RPA or an APR nethod. You would have to
use the state of the practice nmethods. You can't say
|"m doing an I SA so I'mgoing to use a M ckey Muse
method. So | don't care about the PRA and | SA. The
wor ds you used are fine. They set the stage on Slide
14.

MR. BROMN: Ckay.

DR. APOSTOLAKIS: It's fine.

MR. BROMN: Ckay.
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DR.  APCSTOLAKIS: Ckay. Now for

regul atory purposes, we may want to use ISA. That's
fine too. | don't object to that.

MR. BROMN: Right.

DR. APCSTOLAKIS: But everything in the
parent hesis there, that's what we do.

MR. BROMN: Ckay.

DR. APCSTOLAKIS:  Now t he other thing that
struck nme when | started reading this is the
i ncredi bl e nunber of acronyns.

MR. BROMN:  Yes.

DR APOSTOLAKIS: | ROFS and this and that.
| nmean within one paragraph you could define 23 of
those. |Is that also part of the chem cal tradition
here that we don't want to shake? That's a M ckey
Mouse. Keep goi ng.

MR. BROMWN: Ckay. Wat | want to talk a
l[ittle bit now about is the actual facility so we can
have some context in which to discuss some of the
hazards. This is nerely a map showi ng the approxi mate
| ocation of the facility, where it would be, on the
Savannah River site. The Savannah River site is 310
square mles in South Carolina. The point of that
arrowis nore than five mles fromthe boundary in any

direction and it's just about the north side of F area
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t here.

Havi ng established what the site is, one
of the things —

DR POAERS: David, that's a bit
m sl eading, isn't it?

DR. KRESS: There are thousands of people
inthe city.

DR. PONERS: Yes, that's absolutely true,
but the way they've explained their site boundary is
coincident with facility boundary.

MR. BROMN: Right.

DR. POAERS: So it's just as Tom says.
Wll at that tinme, there was 22,000. | would think
it"'s only 17,000 now. There's a small city there.

DR. KRESS: And even CGeorge mght be there
once and a while.

DR, PONERS: It's mandatory. In fact,
think they ought to build into the probabilistic risk
structure.

DR KRESS: That's what | think. That
name i s sequester fromMT.

MR MAGRUDER: Dave, this is Stuart. You
m ght clarify that the actual MOX facility is only 41
acr es.

MR. BROMN: Right, and that's where the
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boundary is around that 41 acres not the whol e thing.
MR. ROSEN. The distance to the site

boundary is typically in hundreds of nmeters. Right?
MR. BROMN: Right, for the purposes of

actually performng a dose analysis for the safety

assessment .

MR. ROSEN. Right.

MR. BROMN: The site boundary is, and |
shoul d be —-

MR. ROSEN. The site boundary of the MOX
facility.

DR APOSTOLAKIS: The MOX facility.

MR. ROSEN: There's a couple of hundred
neters fromthe center line of the plant.

MR BROMN. What we call that for this
facility is the controlled area boundary.

DR APOSTCLAKIS: And what's the distance
fromthere? The Savannah Site nodel.

MR ROSEN: It's about five mles.

MR. BROMN: More than five mles in any
di rection.

DR. PONERS: Wien you initially think
about this facility and you say it's five mles away,
you say "Now what kind of an event could possibly

di sperse things that far" and you scratch your head
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and say, "It's hard to think of sonething that would
get to five mles and have a lethal dose at this
facility.” Wen you ask the same question at 100
yards, you say, "Gee, there are quite a few things
that can give you a |l ethal dose.”

MR BROMN: Right. | certainly didn't
nean to mslead you that this was the inportant
boundary with respect to the safety assessnent. |
just wanted to provide sonme context for where the
plant is in South Carolina.

MR. ROSEN. I n other words, the inportant
boundary for the safety assessnment is a couple of
hundred nmeters fromthe plant.

MR BROMN: |Is 160 neters.

DR PONERS. |Is that that little figure
that's right under the arrow there, that little box?

MR BROWN: That little box is at the
area. |If | were to draw the site on there, | should
probably just pick up a dull pencil and dropped it and
t hat woul d probably describe 41 acres.

DR. APOSTOLAKIS: How big is the Savannah
Ri ver area?

MR. BROAWN. Really what | wanted to get to
is this point these are the kinds of things related to

that site that were screened out as being inportant
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events that needed to be considered in the safety
assessnent, wind, fire —

MR. ROSEN:. Screened out. You nean
screened in.

MR. BROMN: Screened in. Sorry. That's
a good point.

DR. PONERS: This site has been
characteri zed up one side and down t he ot her for every
facility that we ever built there. |It's been
scrutinized by the National Acadeny of Science. It's
been folded, spindled and nutilated in every
concei vabl e fashion. Did DCS do anything different
than what's been done in the last five years for the
safety analysis of DOE facilities there with respect
to these natural hazards?

MR. BROMN: To ny know edge except for
sone characterization of the soils —-

DR. PONERS: Wi ch has al ways been an
i ssue there.

MR. BROMN:  Yes.

DR. PONERS. Because there are places
there on the site that liquify quite easily and there
are places on the site that don't liquify at all.

MR. BROMWN: Right, but | think even that

i nformati on was al ready avail abl e and DCS can correct
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me on that if you' re aware of data that you coll ected
as part of assessing the natural phenonena hazards.

MR ASHE: This is Ken Ashe with DCS.
That's pretty much correct. W relied very heavily on
t he Savannah River site data. W did do sone bore
hol es specific for our site just to make sure that we
understood for our particular site. But basically we
used the Savannah River site data.

DR PONERS: Yes. Savannah River has been
characterized |I|ike crazy. F area has been
characterized al ot even wi thin Savannah Ri ver cont ext
but you still have to look at the place you're
actually physically going to build it.

MR ASHE: That's correct.

MR BROMN: | started with a 300 square
mle plot and just coming in closer here inside the
pl ant the process does include essentially two major
parts of the plant which are really represented by
these two rows of boxes in the flowchart. They first
need to purify the plutoniumusing a PUREX-Iike
purification process and reprecipitate plutonium
oxylate and then calcined it in a calcining furnace to
produce purified pl utoni umdi oxi de whi ch woul d t hen be
ready for MOX fuel production which is blending with

depleted wuranium oxide to the specified blend,
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pressing of pellets, centering the pellets in fuel
fabrication.

DR WALLIS: 1Is the stuff cones in as
pl ut oni um oxi de, why does it have to be purified?

MR. BROMN: This plutonium di oxi de bei ng
surplus fromthe weapon program contai ns anong ot her
inmpurities things |ike galliumwhich was part of the
weapon conponent .

DR WALLIS: So there would be raw
mat eri al in plutoni um oxi de.

MR. BROAN: The raw material is plutonium
di oxide and other elenents to different |evels of
impurity.

DR POAERS: There are four different
feeds but the mainline feed if you | ooked at it you
would it's plutonium dioxide. But it has a snal
fraction of galliumin it which we're concerned about
and it will always have a certain anount of americium
init.

Now let nme ask you just one question
because maybe | m sunderstood, Dave. Your scope of
this may be nore nmacroscopic than what |'ve seen
My understanding is inthis pellet fabricationthey're
putting 20 percent plutonium dioxide and uranium

di oxide solid solution which is actually mcronized
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with uraniumoxide to formthe pellets.

MR. BROMN: Correct.

DR. POAERS: Ckay. |Is that 20 percent
solid solution formed at the convert stage or is it
formed in a mcronizing process?

MR BROM: It's forned in the mcronizing
process. |'maware for exanple that history there was
a process of co-precipitating these materials of
uranium and plutonium together. That is not the
process here. Plutoniumdioxide is when it's purified
it's remade as pure plutonium di oxide and then —-

DR. PONERS: They burn the oxylate, throw
in the plutonium dioxide and then they fabricate a
solid solution

MR. BROMN:  Yes.

DR PONERS. I'mglad |I don't have to run
t hat process.

MR, BROMWN: Wiy is that?

DR PONERS: It's hard to do, to get a
honmogenous solid sol ution.

MR. BROMN: | understand that there is art
and the science that has gone into this process.

DR. PONERS:. Yes, micronizing is not so
difficult because you don't have to forma honpbgenous

sol uti on.
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MR. BROMN: | see what you nean.

DR. PONERS: But the formof a 20 percent
pl ut oni um di oxi de/uranium dioxide solid solution
t hat' s reasonably honogenous, |'mglad | don't have to
do that.

MR. ASHE: This is Ken Ashe again.
would like to point out in response to a statenent
earlier and also in response to this is that we do
have the reference facilities in France up at LaHague
and at Mel ox where they have done simlar type itens
and so we do have that expertise and Cogenm i s one of
our key partners with respect to this. So we have
t heir understandi ng and backing and etc. and their
facility has been operating. | think that Ml ox
facility is about eight, ten years.

MR. BROWN. Ten years now.

MR. ASHE: Right. And actually |longer for
parts of it.

MR BROMN: What | would like to do is
just put that in a physical context so you have an
idea of how this material flows. The plutonium
di oxide will cone fromdifferent sources. One of them
for exanple will be the next door PIT disassenbly and
conversion facility. It would cone in by truck and be

received at the shipping and new receiving area and
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then stored prior to being further processed. The
depl et ed urani um di oxi de of course a very inportant
part of this process cones in and is stored in the
secur ed war ehouse prior to bei ng brought over and al so
| oaded in at the shipping and receiving area.

The plutonium dioxide is then routed to
t he agqueous pol i shing buil ding where it undergoes this
partially PUREX type process in a building that really
| ooks like a nunber of process cells, closed up
concrete cells, where the intent is to put the
process, build the process, test it and then button up
these cells and only go back in there for any
necessary mai nt enance or surveillance. There are sone
gl oveboxes in there.

For exanpl e, when the purified plutonium
nitrate is ready for precipitation as the oxyl ate that
pl utoni um oxylate then comes into a gl ovebox where
there's a calcinate furnace. The cal ci ned pl utoni um
oxyl at e, now pl ut oni um di oxi de agai n, comes back into
the MOX fuel fabrication area and is stored again
which is all | mean by that convention there. |It's
just nonentarily stored in storage and then the
pl ut oni um di oxi de is taken —-

DR WALLIS: So all this chemca

processing, you're concerned about various runaway
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reactions or inplosions or whatever.

MR. BROMN:  Yes.

DR WALLIS: It's in that aqueous
pol i shing roomthere.

MR BROWN. Right. Alnost all of the
chem cal hazards we've di scussed before.

DR. WALLIS: So there is multiple barrier
or sonething associated with that region, area that
contain things if they get out of hand.

MR. ROSEN:  You shouldn't see that as a
room It's a series of roons.

DR WALLIS: Series of roons.

MR ROSEN:.  Four or five stories.

DR WALLIS: So all sorts of ventilation
control and stuff.

MR. BROMN: Yes. There are five stories.
It is a series of cells, many roons.

DR, WALLIS: It's designed so if sonething
gets out in one space it doesn't spread to other
spaces and all that.

MR. BROMN: Correct.

DR. WALLIS: You're not going to tell us
anyt hi ng about that or we just assume it happens.

MR BROWN. Did DCS tell us anything about

that? Yes. | had to give you a fairly, | reali ze,
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hi gh | evel overview of the design of this.

DR WALLIS: It's so high level that it
doesn't tell us very nuch

MR ROSEN:. Not yet.

MR. MAGRUDER: Dave, | think you have nore
detail in your next slide that would be hel pful.

MR G ITTER  You night point out the safe
haven and the purpose of that.

MR. BROMN: Ckay.

MR GQITTER That is it's easy to see
here.

DR WALLIS: It's for wonen and chil dren.

MR. BROAN:. Right. You guys got the rest
of it. The fuel is then pressed, centered. The
future fuel storage is over here and then fuel
assenblies are | oaded into their cask and backed out.
So essentially material does flow in that direction.
| did point onthis sinplified cartoonif youwll the
saf e havens which are DCS s provisions for emergency
preparedness in case enployees do need to escape an
ar ea.

MR. ROSEN:. You said five of then? |Is
that what |' m supposed to believe?

MR. BROMWN: Five, yes.

MR. ROSEN: Those are all those records.
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DR WALLIS: Five safe havens.

MR. BROMN: (Indicating.) This one.

MR. ROSEN. (Indicating.) That one.

MR. BROMN: (Indicating.) That one.

MR ROSEN.  Yes.

MR. BROMN: (Indicating.) That one, that

one and that one.

MR. ROSEN: And you just want to make sure
you're on the right floor when you have the accident.
Ri ght ? Because ot herw se, you mght be on the fifth
fl oor and have to go down to the first floor to get to
safety.

MR BROWN: | don't know.

DR APOCSTOLAKIS: What is it that nakes
t hem saf e havens?

MR BROMN: |'msorry.

DR. APOSTOLAKIS: Wiy do you call them
saf e havens?

MR. BROMN: Because that's what they are.
They are places where enpl oyees can escape to escape
an event if they need to and what they provide for is
a physical, well, material security. They don't have,
for exanple, crash bars on a facility like this where
enpl oyees can escape. But you need to bal ance then

the need for material security with the need for
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personnel safety. These safe havens do that. It's an
area where the enployees can get out. They're in a
separate ventil ated area under positive pressure. The
function of these is such that the guards conme and
then | et people out.

DR. WALLIS: There's access to the outside
wor |l d presumably.

MR. BROM:. There are doors to the
outdoors fromthese areas but they' re controll ed.

DR. WALLIS: It's just a holding place.

MR. BROMN: They're a tenporary hol di ng
for folks who've had to escape an area. Another, |
guess, inportant area is the reagents processing
bui Il di ng which is a separate area where chem cal s
whi ch are necessary for the aqueous polishing process
are prepared and then transferred underground to the
aqueous polishing step.

DR. WALLIS: Now is there waste stream
fromall this somewhere?

MR. BROWMN: There are both solid and
liquid waste streans to deal with. Yes. As you can
wel | imagine, alot of |iquidwaste streans are coni ng
from aqueous poli shing.

Yes, as Joe pointed out, | did provide

this additional cartoon to try to describe the
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mul tiple barriers or what they' ve called the tertiary
confinenent systemat this plant. This denonstrates
defense in depth. The first confinenment, primry
confinement, in this exanple for powder processing
areas i s the gl ovebox. Secondary confi nenent provided
by the roomwhere you find the gl ovebox and ultimately
tertiary confinenent provi ded by the exterior boundary
of the building. Each of those served by their own
ventilation systemw th HEPA filters.

DR APOSTOLAKIS: What is it that makes
one a barrier dynam c?

MR BROWN. |I'msorry. Howdo I tell the
di fference between the barriers?

DR APCSTOLAKIS:  You said static and
dynam c. \Wat does that nean, dynam c? The secondary
confinenents.

MR. BROMN: The static barrier is sinply
the fixed object that defines the —

DR APOSTCLAKI S: The structure.

MR BROM:. — the area. It could be a
wall or it could be a HEPA filter al so.

DR. APCSTOLAKI S:  Ckay.

MR. BROAN: The active conponents are the
blowers if you wll that provide the negative

pressure.
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DR APOSTOLAKIS: | see.

MR. BROMN: So that there is a pressure
differential also that's here so that air tends to
flow towards the C4 areas. Having provided that
somewhat of a context for what the facility | ooks
like, howit's laid out, I nowwant to talk to you
about the safety assessnent nethodology that DCS
i npl enented which starts with hazard identification
identifying where all the radioactive hazardous
chemi cal inventory is in the facility and what sorts
of events can be nmade to rel ease that.

The safety assessnment includes a hazard
eval uation and what DCS has done is set up event
groups. Al the inportant events that are considered
in the safety assessnent are one of these, ones that
|"ve listed here, loss of confinenent, fire and so
forth. Having established that an event could occur
in a given area, for exanple, fire in a certain
gl ovebox in a certain room that is then grouped with
other fires and other gl oveboxes in other simlar
roons. An unmitigated event description is provided
which is nerely to say that there could be a fire in
t he gl ovebox that involves plutonium di oxi de powder
for exanpl e.

They do go so far as to say that they do
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screen sone things out on the basis of whether it's
feasible. For exanple, in areas where | have powders
t hat haven't been processed yet | won't have a red oi
expl osion for exanple. So there is sone assessnent of
what are the feasible events.

Internal events are then screened by
consequence. So |ooking at a specific kind of event,
DCS did a consequence assessnent. How bad woul d the
dose be? They're looking at the facility worker right
next to this area, the site worker imredi ately
out doors, soneone standing at the control boundary
that are 160 neters away and they are al so | ooki ng at
the environnent. W have performance requirenents for
all four of those.

DR. WALLIS: How do you eval uate the
likelihood of a red oil runaway reaction?

MR. BROMN: In this case in that second
bull et, they are described as an internal event.
There's no assessnent of |ikelihood except to say it
coul d happen. If | have solvent in a mx with nitric
acid then | have a possibility of red oil.

DR. WALLIS: So you're saying it could
happen.

MR. BROMN: At this stage in the hazard

eval uati on stage, they're saying —
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DR. WALLIS: Later on you say something
nore about how likely it is.

MR. BROAWN:. At this point, the |ikelihood
is one. It is not unlikely if you wll.

DR. WALLIS: Well, | hope it's one.

MR, BROWN: At this stage, there is no
attenpt to screen it out based on likelihood by
saying, "Oh, well, it's not" --

DR. WALLIS: Just say it could happen
That's all. It doesn't tell us nuch at all. But this
is a screen. Right?

MR. BROMN. At this stage of our screening
that's all you need to know.

DR. WALLIS: |If this is a screening
that's all you want. Ckay. So are you going to get
to the meat of this somewhere?

MR. BROMN:  Yes sir.

DR, WALLIS: Ckay.

MR BROWN: |'Il nove on.

MR. ROSEN. Maybe we should -

DR. POWAERS: WMaybe we shoul d be very
clear. |I'mnot sure what Professor Wallis is | ooking
for. If he is looking for the kind of detail that we
we woul d do in a subcomrttee neeting, he is going to

be di sappoi nt ed.
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DR. WALLIS: But there rnust be sonething

i nportant you're going to get to.

DR POANERS: Well, | think he's done a
great deal of inmportant topics.

DR WALLIS: It seens to be so
descriptive. | haven't gotten a hold of anything yet.

DR. PONERS: Well again |I'mnot sure. You
need to clarify for us what you're looking for. |
have a feeling you' re going to be disappointed.

DR. WALLIS: Maybe | will be. Yes.

DR FORD: | think it conmes down to the
basi ¢ question of what we're being asked to do. As |
understand it, G aham Ilike you, |'"'ma bit frustrated
that we haven't seen any of the discussion of what we
heard in the subconmttee neeting.

DR. PONERS: Well you won't.

DR. FORD: And now |I'm hearing that from
you and therefore I'"'mdivining fromthat what we're
asked to dois wite a letter to say, "Yes, you' re on
the right track about it, but don't expect us to wite
a letter endorsing the specific value of the design
basis fromit." That is correct.

MR. SIEBER. They didn't provide any of
t hi s.

DR. FORD: But in the subcomrittee neeting
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they did. A detailed list of process control and
clinical control processes.

DR. PONERS:. You are free to ask any
guestion you want.

DR FORD: Yes, but | think —-

DR. PONERS: Now we have given the staff
gui dance of what they shoul d present and we have gi ven
them t he gui dance to present a nore general overview
of all the material that was presented to us at now
what is something |li ke seven neetings. Now if you are
asking them if you care to ask them what is the
particular value for the valve size on |ine nunber
six, I'"'msure Dave woul d be happy to answer you.

But | did not ask himto go through that
kind of detail. It would be inappropriate and he
couldn't possibly do that. | asked himto anticipate
every detailed question that this August conmittee
woul d care to ask and said do that in tw hours. He
woul d speak very quickly. Now back to Dr. Wallis.

DR. WALLI'S: This is the final
presentation before we wite a letter.

MR. BROMN:  Yes.

DR. WALLIS: So there has to be sonething
in the story you're telling us now which gives us

assurance that things are being done right.
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MR. BROMN: Ckay.

DR WALLIS: It's a long litany and you
haven't yet gotten to the point where you' ve given ne
t hat assurance. Maybe you're going to get there.

MR. BROMN: Ckay.

DR. FORD: | have a specific question
because flipping through the charts, | don't see it
bei ng addressed. One thing | amuncertain about is
for instances in the control of the preparati on where
we're introducing nitrous oxide in the control col umm
as oxidation somewhere or another it is stated that
there could be process control fromthe fuel rate of
nitrous oxide. That has been withdrawn. Am1 correct
on that? That control is actually no | onger being
applied. |Is that correct?

MR BROMN: No, | don't think that's
correct. For the purposes of protecting soneone
outdoors from an overexposure to nitrous oxide, the
flowrate of nitrous oxide in the oxidation colum is
controlled as a PSSC. Do we have a design basis val ue
for the flow rate anybody in the audience and | do
want to attenpt to be responsive on specific questions
of that nature.

MR. MURRAY: Yes, let nme try and help you

out, Dave. Good afternoon. [|'m Alex Mirray, the Lead
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Chem cal Safety Review for MOX. | know you all know
that, but | just wanted to nmke it clear for the
transcripts. | see your questions have to do with

just a little nore extra level of detail.

Let ne first answer the i medi at e questi on
which has to do with the flow rate of nitrogen
tetraonidae, how it is controlled to prevent its
rel ease of the oxidation colum. The applicant has
proposed an active flow control strategy. This is
essentially a conmon type of approach which has been
used in industry.

It can be very well defined subsequently
in the license application stage. There could be
multiple type of flow elenments, different types of
fl owval ves, different types of transducers, different
types of controls and logic applied and we would
expect to see these in the subsequent |icense

application, all the details on the itens relied on

for safety. However at this tinme, we, the staff, know

by analogy to industry plus a nunber of very
sinplified faultry anal yses we have done, concept ual
type levels, that that type of strategy has the
potential to achieve essentially any type of
l'i kel ihood | evel that is desired.

Now in addition to there being an active
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control, you have to have a design basis for it to
neet. In the case of nitrogen tetraoni dae rel ease,

t he applicant has stated that the design basis will be
not exceed the |ow chem cal consequence criteria.
They have identified what that criteriais interms of
concentration, so many mlligrans per cubic neter.
The staff has reviewed that and the staff has i ncl uded
that as an acceptabl e design basis at this tinme, i.e.
t he potential consequence of the event woul d be i ndeed
| ow by what we call RAGAGEP, Reasonabl e and Cenerally
Accept ed Good Engi neering Practices.

W have conpared sonme of the values to
values in the literature used by N GOSH OSHA and
Envi ronnment al Protection Agency and we have concl uded
yes, an exposure up to one hour, the potential health
i mpacts would correspond to low. Lowis defined as
being mldly irritating, perhaps an odor, but not
interfering with any type of operator functions.

MR. G ITTER  Thanks, Al. This was
interesting. Dr. Wallis, | wanted to respond to your
guestion to Dave. | think to get a picture of why
it's okay to wite a letter for construction
authorization is it's inportant to read the safety
eval uation report. Wat Dave's going to do is we're

going to walk you through an exanple for fire
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protection that will give you sone i dea of how we went
about doing our evaluation and why it's okay using
that one specific exanple. But to get a detailed
understanding of why it's okay, | really think you
have to read the safety evaluation report. |It's
difficult to really cover that in two hours.

DR. FORD: | think our problemis that
when you read this safety evaluation report there are
no analyses in that report. There are no detailed
engi neering data-driven analyses in that report. |
think that's the frustration of sone of us.

CHAI RMAN BONACA: But there is a
di scussion of the professional initiators if you want
to call themso of howthe conceptual design presented
here with different enclosures and individual vacuum
systens would in fact deal wth naintaining and
providing protection and assurance of a |evel of
safety. It's not quite defined the way of having
still setpoints or specifics of the conponents they
are going to use. But | think as far as the SER it
made a credible case for the accessibility of the
design at the conceptual |evel

MR. ROSEN: Those of us who were around
and | know you were, Mario, in the early days of

reactors when we had sonething called prelimnary
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desi gn anal ysis reports.

CHAI RVAN BONACA: Absol utely.

MR. ROSEN. These were docunents not
unl i ke what we're | ooking at here.

CHAI RVAN BONACA:  Very sim | ar.

MR. ROSEN. Basically, it says, "Here is
the envelope. W think you could build a nuclear
pl ant and neet the criteriainthis docunent." That's
really all you have. If that's not enough, that's a
little bit Iike snoke. 1It's hard to grab a hold of
because you're trying to think, "Now what's it going
to be like to neet this requirenment. Wat's the
actual physical hardware of configuration going to be
like to neet this criteria." And it's not very
sati sfying because you m ght think of sonething and
say, "Well, that mght neet it and that m ght not."

DR. WALLIS: Wat | found m ssing was al
this description now this thing is going to be
controlled by using fl ow or tenperature or sonething.
Now i f you could sinply show that this has been done
before in sone plant, that it works, or somethi ng. But
sinply to say, it's going to be controlled by using
tenperature gi ves no assurance that that can be done.

MR. ROSEN. Well, 1 think what we're being

told with regard to that is that this plant is very
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i ke the ones in Europe.

DR. WALLIS: Wwell, | think you should
enphasize. |It's all been done before. There's lots
of precedent and not stepping outside the box of
experience. Therefore, you have a | ot of assurance it
will work.

MR. ROSEN. And what | think you and I
should do is coil up to strike when we get the | SA |
know George is doing that. No, you are. So that when
we get the ISA which will have the kind of details
you' re | ooking for now.

DR. APOSTOLAKIS: Wen will this be by the
way? In the future. Right?

MR. ROSEN. W have the | SA sunmary and

then we'll have to go Savannah River to get the |SA
details. But that will be at sone point in the
future.

DR APOSTCLAKIS: Sonetime in the future.

DR DENNING I'd like to nmake sone
coment about history though and that is that | think
that certainly as far as the feasibility of building
and operating this facility, there's no question that
that history is very valuable. 1It's also valuable to
have seen what they used for safety systems, but the

fact that they've operated those for X nunber of years
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does not fully provide the | evel of consideration that
has to be done by the NRC because that's a very
limted lifetine.

But on the other hand, | know that we've
gone through these detailed | ooking at the various
types of accidents that have been done and | don't
know whet her you've had the chance to do that. And
then you have problens that a lot of that's fairly
gqualitative or there are some kind of holes there.
But | think we need to be careful to say just because
this facility is operated and safely for a period of
time, that's not adequate for what the NRC has to do.

CHAI RVAN BONACA: Yes, but again going
back to the exanple of the PSRs, it wasn't unusual at
the FSER stage that you would have to nodify your
conception design or protection system In fact, you
had new functions you had to add. Sone of them you
subtracted because at the nonment to inplenentation
either you couldn't make certain criteria or the NRC
didn't accept what you present ed.

| could see that there are really
adjustments to do it now There could be sone further
flaw than they have required some neasure wll work.
| think the experience we had, and | didn't see the

one in France, gives us sone confort maybe that
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probably a measuring work is not necessary. | nean
that's the way |'ve been thinking about it. But
think as far as what has been addressed here and the
i ssues and possible initiating issues | think is
convincing enough to me that at least there is a
conceptual design here that qualitatively should be
functi oni ng.

MR. BROMWN: Let nme continue talking a

little bit about the |likelihood definitions but before

| go any further, | shoul d have pointed out, | do want
to point out now | did ask the technical review
staff to be here. DCS is here as you will know by

now. The Departnent of Energy is represented. So if
there are any specific questions.

DR APOSTCLAKIS: What's a lifetinme of a
facility?

MR. BROMN: It's assumed for the purpose
of this assessnment to be 50 years which is | arger than
the expected mission tinme which would be about
sonmething |ike 15 years.

MR. ROSEN:. | have a specific technical
concern that |1've been voicing ever since the
begi nning of this thing started. Dana, do you think
this is appropriate time for me to raise it?

DR. POAERS: Well, we need to get it on
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the table right away. He's going to go through an
exanpl e that deals with fire protection. So why don't
we wait for there because | want to get that one out
right now. | nean that one needs to conme out.

MR ROSEN:. | think that was what this
effort was designed for. To bring a concern |ike that
was its conceptual concern.

DR. PONERS:. Yes, bring that one forward
because that hits at really design phil osophy here.
Wth this sort of situation, you have to conme up with

a phil osophy on the approach here. So | think he'll

get to it.

MR. ROSEN. Ckay. 1'll hold off.

DR. POVERS: Ckay.

MR ROSEN. | won't forget it.

DR. PONERS: Well, | definitely want to
get aresolution. | mean | want the facts on that one

for all parties because that clearly is one that in
our draft letter right now, just like I'minterested
in getting a resolution on Peter's question which |
t hi nk we got.

FORD: Yes, | did.

PONERS:. So pl ease charge ahead.

BROAN: | will charge ahead.

T 3 3 3

PONERS: And get to your exanples as
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gui ck as you can.

MR. BROMN: Ckay. | did nmention earlier
that a qualitative definition of |Ilikelihood is
allowed. It is in fact what is used here. Those

definitions are there. The goal for nmany events is to
reach a highly unlikely Iikelihood.

DR. WALLIS: Wat do you do with something
like the red oil runaway reaction? You nake an
assessment of howlikely it is. | never saw anything
l'i ke that.

MR BROW: No, at this stage the
l'i kel i hood determ nations for red oil event will be as
part of the | SA summary in the I SA. Wat we need now

is what are the safe operating ranges to prevent a red

oi |l event.

DR. PONERS: | think you answered his
guestion. | think we need to resolve this issue. At
this stage you canme in and said, "lIs ared oil runaway

reacti on possi bl e?"

MR. BROMN: Right.

DR POVNERS: Your answer was Yyes.

MR. BROAWN: The answer is yes wherever the
two things are together, nitric acid and sol vent.

DR POWERS: Correct me if | nmake a

m st ake.

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

250

MR BROMN: |'msorry.

DR. PONERS: (Ckay because you said, "Yes,
it is possible" ergo there nust be something done to
prevent that from happeni ng because for reasons that
are deserving of discussion at sonme point, naybe not
today, we don't like red oil runaway reactions. The
fact i s whet her runaway reacti ons take place typically
inmterial, it's not particularly radioactive. They
typically take replacing the solvent recovery or the
acid recovery station.

MR. BROMN: Right.

DR. POAERS: Which we woul d hope is
relatively deplete of plutonium but we don't Ilike
them So we prevent them Now you ask at that point
is possible to prevent these. The answer is yes. W
run solvent recovery operations. They are running
today as we speak. There are solvent recovery
operations going on and not having red oil reactions.
How do they do that? W |ooked and indeed there are
standards set up by the DCE that says they can with
these facilities with this, just do this and at | east
we' d never had one when we did those things.

Then you | ook and say, "Cee, there are
sonme facilities onthe site where they don't fit this.

Gee DCS, what do you do about that?" And they cane
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back and said, "Ckay, we have this clever idea. W're
going to have a vent and then a quench operation and
you | ooked at that and said, "That | ooks like it could
doit." Aml correct?

MR. BROMN: Correct. There is a sonewhat
— Yes. You say as when the PSSC has been identified
you do have to nmake some judgenent as to whether you
think they can get there. But it's not a detailed
analysis of reliability or availability.

DR POAERS: What | think Professor Wallis
woul d I'i ke to understand better is howfar did you go
into can they do that. |If the vent has to be the size
of the Houston Astrodonme in order to satisfy that,
he's not going to believe you can do that. [|f on the
other hand, a two inch plastic safety relief valve
will do, then he mi ght believe that it could be done.
Can you answer his question? How far did you go into
| ooking at this to see if this vent and quench process
will in fact work?

MR. BROWN:. We did verify that the use of
a vent is supported by experinmental data. There is
published literature out there that assesses what an
appropriate vent size is given a certain anount of
material. W further independently checked to see

what the margin of safety is.
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DR. WALLIS: This is in a closed system

Now.

MR. BROMN: |' m speaking of right now an
open system

DR. WALLIS: | think the concern we have
is with a closed system

MR BROMN: |'msorry.

DR. WALLIS: W had nuch nore concern with
a cl osed system

MR BROMN: Right. So in that case for
exanple there is —-

DR. WALLIS: The vent needs to be bigger,
right, for a closed systen?

MR. BROMN: Well, what we did is we | ooked
at what is really causing the event and it's the
buil d-up of volatile organic conmpounds, degradation
products in the solvent. |If there's a nmeans to renove
t hose, then we coul d prevent the event fromoccurring
at lower tenperatures. So that is sonmething we | ooked
at and established that if we added an off-cask
treatment systemthat could renove gases |like the
vol atile reaction products then we could essentially
prevent that event.

Now howreliableis the of f-cask treatment

systenf? Wat sorts of things could cause a bl ockage?
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These are the kinds of details that we would have to
establishinthe ISA. But the fact that it's there is
what we're trying to determ ne before all owi ng themto
build the plant, keeping in m nd that the whol e focus
here back from 1971 is don't allowthemto build
something that they can't |later operate. If we have
the equipnent in there then we can work on how
reliable it has to be, how nuch surveillance we're
going to need to do, how nuch mai nt enance does t hat
equi pnent need to nmmintain a high |evel of
reliability.

MR. ROSEN. Li ke the through-puts should
be.

MR. BROMN: Right.

MR. MJRRAY: Could | just interject just
for a second please? Good afternoon. Hopefully ny
voice will hold up here. [|'m Al ex Mirray again, the
Lead Chem cal Safety Reviewer and | just would like to
point out a couple itens which are explained in the
final safety evaluation report draft which I think you
have. W do have a rather extensive section on the
red oil phenonena. Al right. W do go into quite a
bit of detail about what has been proposed as controls
in the literature and also how the applicant has

proposed to control it.
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| would also like to explain that in the
anal yses which the staff has done we | ooked at this
from the perspective of does the system have the
ability or could have the ability if it constructed
appropriately to the PSSCs and design basis
information that we have now. It could result in a
plant, or | should say, a systemwth the potenti al
for a red oil explosion where that potential woul d be
rendered to be highly unlikely.

To hel p support that anal yses, we used an
approach very simlar to what is used by the Anerican
Institute of Chem cal Engineers. It is top level. It
is sem-quantitative, sem-qualitative. At one point,
we did do sone very top | evel faultry analysis to | ook
at howthe different controls would assi st safety and
prevent the phenonena from occurring. So we did go
intoquite a bit of detail. | believe sone of the top
| evel faultries were provided at an ACRS neeti ng back
in 2003.

DR. WVALLIS: I'mjust trying to figure out
where all this fits into the picture you' re painting
for us. On page 24, you have this prelimnary
acci dent analysis. That doesn't tell nme where in this
stage you do this kind of in-depth |ook at the

literature and convince yourselves that it s
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physi cal | y possi bl e, chem cally possi bl e to do things.
That doesn't come across in your listing of your
activities here.

MR BROAN: \What | shoul d make clear here
is for exanple on page 24 this is what the applicant
did. This is what DCS did to establish their safety
assessnent. What isn't clear fromthis slide is what
did we do. What did the NRC staff do to validate?

DR. WALLIS: The design basis PSSCs, is
that what we were just tal king about or woul d that
fall in that box then? The red oil.

MR. BROMWN: Establishing what they are.

Ri ght. For exanple, the 125 degrees.

DR. WALLIS: So what you did was then you
| ooked at the design basis of all these PSSCs and
asked a | ot of questions.

MR. BROMN:  Yes.

DR. WALLI'S: And convi nced yoursel ves that
t he |1 ogi cal know how was such that this design basis

MR BROWN: In a nut's shell, that's the
appr oach.

DR. WALLIS: You think you did that.

MR. BROMN: Yes. For exanple, if | may go

back to an exanple, the initial design bases for
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l[imting tenperature for red oil prevention was 135
degrees Celsius. W looked at it. W, the staff,

| ooked at the available literature and decided that
was a bit too close to the initiation tenperature for
t hat event.

PARTI Cl PANT: But it's two degrees bel ow.

DR. WALLI'S: But you convinced yoursel ves
that you said 125 degrees everything woul d be okay.
You did that sort of analysis.

MR. BROMWN: Yes. W nmade that sort of
assessnment. Yes.

DR. WALLIS: | think it's inportant that
we woul d get that inpression. Oherwise it's such a
hi gh |l evel to understand the depth to which you went
to satisfy yoursel ves that the desi gn bases were okay.

MR. BROMN: Ckay.

MR G ITTER Excuse ne. As Dave goes
through the exanple on fire protection if he can
el aborate on what the staff did or Sharon Steele, our
Protection Engi neer, do that, then | think it may nake
nore sense to you

DR. PONERS: But | want to pursue this one
just alittle further here with Alex and you as wel |,
Dave. You've gone through and you've | ooked at these.

You' ve | ooked at the literature. You have a candi date
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design or a design concept. | think we'd call it a
preconceptual design on how to handle this, red oi
and the closed system It |ooks perfectly plausible.
At what point do you say "Yes now prove it to ne and
what constitutes proof"?

MR. MURRAY: Can | answer that?

DR. PONERS: Sure.

VR. MURRAY: The actual proof or
denonstration of the controls for preventing in this
case a red oil event would have to be done by the
applicant in the license application and you woul d
think that the | SA sunmary woul d have quite a bit of
information on the red oil or potential red oil event
because of the potential severity and known ability to
occur in these types of facilities.

DR. POWERS: But what constitutes the
pr oof ?

MR. MJRRAY: The proof, what we woul d
anticipate, and | want to enphasize this is forward
| ooking, would be the identification of safety
controls at the conponent |evel. W would expect a
clear logical and/or sem-quantitative or if the
applicant feels it is inmportant enough, a quantitative
denonstration to show that the event can be rendered

highly unlikely. It is the applicant's choice to

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




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

258

sel ect exactly which approach or which way they want
to show that denonstration. As part of the staff's
revi ew of that denonstration, we woul d anti ci pate t hat
we would get nore into sem -quantitative analysis
somewhat |ike a |layer of protection analyses which is
performed by the chem cal industry.

MR. ROSEN. Let's get to specifics now.
| f the applicant says sonmething is highly unlikely
that means it's 10> right, or |ess?

MR. MJRRAY: By our gui dance.

MR. ROSEN: Yes? So that's what you're
trying to agree at. It is 10 °. He's already
asserted that. He's giving you a detail ed design and
now you're trying to see if you think that this red
oi | expl osi on or whatever was going to be at | ess than
10°°.

MR MJRRAY:  Yes.

MR. ROSEN: Now to do that you're going to
have to sequences.

MR MJURRAY: That's correct.

MR. ROSEN. And those sequences are going
to have to have nunbers on them and you're going to
have branch points where you're going to have
conditional split fractions where sonethi ng works and

sonmet hing doesn't work. And it's all going to start
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| ooking like, Dr. Apostolakis, a PRA

MR GITTER That's if they decide to
take a quantitative approach which they're not
required to do in a Part 70.

MR. ROSEN. Right. So they can cone in
and wave their arns or other appurtenances and say,
"Therefore it's 10> and vyou're, poor Alex, is
probably the only person on earth who could do it, can
conclude froma sem -quantitative or non-quantitative
anal ysis a quantitative result. Remarkable.

MR. MJURRAY: | as Alex Murray, the Lead
Chem cal Safety Reviewer, would al nost certainly back
that up with sone of ny own cal cul ati ons.

MR. ROSEN. Well, | don't see how you can
do it.

MR. MJURRAY: As long as | have a detailed
design and identification of the safety —-

MR. ROSEN. But why woul d be a hero other
than the factor that we already know you are? Wy
woul d you? Wiy wouldn't you just say "Gee, you're
asking ne to draw a quantitative conclusion, M.
Applicant and | don't have any way of doing so and |
think the answer is you didn't make it. Do you want
a sem-quantitative answer or you want a qualitative

answer. My answer is no. Wat part of no don't you
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understand? Now if you want to change ny m nd, comne
back with a quantitative argunent."”

MR. BROAWN:. Well, you just hit onit if |
m ght add. Wile we don't require that everything be
considered in quantitative fashion, if for exanple in
this instance the sequences are conplex that really
deserve sonme kind of quantitative analysis, that
certainly is not precluded.

MR. ROSEN:. Sonet hing has to open.

Sonmet hing has to close. Sone fan has to start. Sone
this or that. You know.

MR. BROMN:  Yes.

MR. MJRRAY: That's right.

MR. BROWN. Those kinds of things are
allowed and i f that's what DCS needs to do to make its
case, that's what they will do.

DR WALLIS: What about the future here?

MR. BROMWN: Right. W're speculating on
what the future hol ds.

DR APCSTOLAKIS: This is not the future,
isit?

DR. WALLIS: What kind of proof are you
going to get? Now the person stage, you' re nowhere
near that. All you're saying is that we' ve | ooked at

the way i n which these reacti ons have been controll ed
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in the past. W have reasonabl e assurance that when
t hey' ve done all the detail ed design they' re going to
be able to cone up with a nunber sonething |ike 10°.

DR. APOSTOLAKIS: That's what they're
sayi ng.

DR. WALLIS: But you're not saying that
t hey can do that.

DR. APOSTOLAKIS: Unl ess they don't want
to.

DR. WALLIS: You're saying you have a feel
based on experience and some boundi ng paraneters that
it's feasible.

MR. MJRRAY: That's right. That we have
come to a conclusion that they have reasonabl e
assurance and to have sone reasonabl e assurance is
nore than just a feel. Usually we have a |inkage to
cl ear statenents and an analogy inthe literature. In
the case of red oil, sone parts of the applicant's
proposal lined up very well with practices at existing
facilities such as the evaporators i n the DOE conpl ex.
In some ot her parts of that proposed safety strategy,
there was not that clear an alignnment. So it went
into a nore detail ed anal yses and actually | did some
guantitative work in that area and that allowed us to

come to a conclusion we do not have the system
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described at the conmponent Ilevel. W have the
controls described at nore of a system |evel
However, if you use typical values for some of those
conmponents like controllers, |ike valves, |ike punps
whi ch can put in guench water, you can get to sone
assurance that, yes, if they design it right wth
speci fic conmponents, yes this should have the ability
to get tothe highly unlikely Iikelihood and then have
to denonstrate that at the |ISA stage.

MR GITTER | would just add there were
some areas in using verterall (PH) as an exanpl e where
we felt we needed some nore information that the DCS
committed to provide at the |icense application stage
internms of testing to confirm confirmatory testing
to confirm what was stated in their construction
aut hori zati on request.

DR. PONERS: Yes, | think you have given
t he answer that | was | ooking for, Al ex, here. Let ne
just summarize. |1'mgoing to take a break here by the
way and cone back. | think we're at the precipice of
doi ng the exanpl es.

MR. BROMN: W are.

DR. PONERS: But what you did not say is
you did not say they are going to have to cone in and

do an experinmental proof that should they get a red
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oil excursioninthis facility, it will indeed handle
that. You did not say that.

MR. MJRRAY: Could you repeat that again,
Dana? | just want to nake sure | have the seguence
right.

DR. POAERS: You did not say that you were
going to have to do an experinental denonstration

MR. ROSEN. Like futile phosphate.

DR. PONERS: That in a red oi
deconposition excursion the facility will indeed be
able to coop with it.

MR. MJRRAY: The proposed approach is a
convention strategy. So the red oil excursion event
woul d not occur if they do it the usual way.

DR. PONERS: You did not say, "Ckay, put
a bunch of red oil in there, run this thing and show
me that that works." You did not say that.

MR. MJRRAY: We did not say that because

DR. PONERS: That woul d be an inpossible
thing to do.

MR BROMW:. Well, let ne just say. There
is for open systens we're saying the red oil event
could in fact begin.

DR. PONERS: We're tal king quotes here.
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MR. BROMWN: Right. An event of such and
such size, a design basis value that we have wll
relieve the pressure even as the event occurs. Now
does that nmean |I'm going to go off to do an
experimental apparatus and cook this thing up and show
that that vent is sufficient size? No, we don't have
that commtnent and at this point, we don't have. W
didn't say that that was something they were going to
do.

DR, PONERS:. It would be an inpossible
task because nobody has found a way to reduce the
manuf acture of red oil.

MR. BROAN: No, the basis for the defense
size that we have is experinental data.

MR. MJRRAY: Right.

DR. PONERS: It's experiential data.

VR. BROMWN: | want to say it's
experi ment al .

DR WALLIS: You have to be committed to
a research programto understand the red oil reaction
better. What is the output of that progran? Wat is
it supposed to do if it's not going to satisfy what
Dana is asking for which is an experinenta
denonstration that your theories are okay?

VR. BROMN: As | understand that
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experimental program that is focused on establishing

a tenperature margin.
MR, MJURRAY
DR WALLI S:
MR, BROWN:
DR WALLI S
tenperature is.
MR, BROWN:

DR WALLI S:

Ri ght .
Vell, that's very inportant.
"' m sorry.

It's very inportant what the

It is very inportant.

They do experinents and show

that if you get to 126 degrees it's very bad. You

m ght say, "Ch, wait a mnute. You can't operate at

125."
MR, MJURRAY
DR WALLI S
fromthe experinent.
MR, MJRRAY

DR PONERS

That's correct.

They mi ght | earn sonething

That is correct. Yes.

Let ne make it very clear.

| "' mnmuch nore confortable with the approach that Al ex

laid out than | amw th sonebody did sone experinents

and found out that the nunber was 130 because w th

this particular red

oil you never know if the

experiment the fellowis doing is reducing the

mat erial that appears by accident. |'mnmuch nore

confortable with this,

| ooked at the design.

“I'"ve bounded things. |'ve

know t hese ki nds. | have
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fundanmental physical understanding of quenching
phenonena and stuff |ike that. W'Il get rid of it"
than | amsonebody produci ng an experi nental dat apoi nt
because | think I"'mprivy to every experinment that's
ever been done and | have never seen any of those
experiments cone back and "Yes, what we produced here
inthe laboratory is exactly what was produced in the
accident at this facility."

MR MJRRAY: That's correct.

DR. WALLIS: But you know enough to know
how rmuch quenching you need to provide to be sure
enough. You know enough to be able to evaluate that?

MR. MJRRAY: The, if you will, arount of
guenching that is needed will have to be denonstrated
by the applicant at the |ISA stage.

DR. WVALLIS: How will they denonstrate it?

MR MJRRAY: W know what the heat of
reactions are if you conpletely oxidize.

DR WALLIS: So it would be boundi ng
cal cul ati on.

MR. MJRRAY: It might be a bounding type
cal culation. That is correct. But these sort of
t hi ngs can be cal culated. Obviously we also will put
the applicant in the | SA and the |icense application

plus also to start as part of our reviewwe' ||l |ook to
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see if this is reasonable to acconpli sh.

| f for exanpl e quenching requires one or
two gallons per mnute, that is a very reasonable
thing. |If it turns out quenching requires say 100, 000
per mnute, okay, that is no a reasonable control
strategy. But sonme of this reasonabl eness and
conparison with accepted practice, again the term
which we |i ke to use i s RAGAGEP or sometines usual and
custonmary is another term we can |look into this and
see where the applicant's proposed strategy stands now
and al so where it would be when we get to the |icense
appl i cation stage.

MR. SIEBER. It seens to ne though that as
far as red oil is concerned no two cans of red oil are
t he sane and therefore you have to have sone kind of
process controls so that you know that the red oi
you're dealing with is in the bounds of the analysis
that says "This is the right tenperature and this is
how much quenching | need." |Is that correct?

DR. POAERS: Yes. | think that's the
strategy they' ve taken. For the open systens, they've
said, "Look this is not different fromthe kinds of
systens where these standards apply." For the closed
system there's nore to do here because we have | ess

experience here.
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MR. MJURRAY: And | will just add a couple

of the safety controls which the applicant has
proposed actually focus on elimnating sonme of the
potential reaction pathways such as the presence of
impurities to start out with, such as the presence of
certain types of compounds primarily alicyclic
conmpounds in the diluent which can if you wll
accelerate or contribute to red oil events at |ower
t enper at ure.

They al so have identified controls on the
impurities primarily C4 type of conpounds such as
butanol as well as some of the |lower esters like a
tributyl phosphate. They have al so proposed a contro
on resonance time which of course interacts with the
amount of nitration which would occur of the dil uent
and tributyl phosphate m xture. So they have screened
some of the pathways out which historically have
contributed to all of the unpredictability of the red
oil phenonmena plus the ability of controls to be
effective.

DR. WALLIS: It seens to nme you' re doing
somet hi ng sati sfying yoursel f that an ECCS systemwi | |
wor k wi thout the benefit of relap or track or any of
those codes. You're doing it at sone gl obal |evel

maki ng use of the kinds of anal yses you know howto do
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and that's what you have to base it on because you
don't have a good nodel for what happens. |Is that
where you are?

MR MJURRAY: | think that's correct. At
this stage, we have done what | will call a process
anal ogous to the LOCA process, the American Institute
of Chem cal Engi neers process.

DR WALLIS: It doesn't have the benefit
of a code that pretends to describe what's happeni ng.

MR. MJRRAY: Right.

DR PONERS: What |1'd like to do now is
just go ahead and take about a 15 minute break and |
think at that point we'll cone back.

MR. ROSEN. Dana, are we going to discuss
this slide 27 before we've —-

DR APCSTOLAKIS: Well, there is one — in
26 of questions.

DR. POAERS: Ckay. |I'mgoing to take a
break. O f the record.

(Wher eupon, the foregoing matter went off

the record at 3:05 p.m and went back on the record at

3:22 p.m)

DR WALLIS: Back in session.

DR. PONERS;: |If you don't do your exanple
soon, we'll be stuck on the 26 and 27 for eternity.
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MR. ROSEN: But | want to have one

guestion answered. |If you can't answer it, then
that's fine. You can answer it later. |It's on the
next slide, not 26.

DR. PONERS: Get on that one as quick as
you.

VR. ROSEN:  Second yel | ow bul | et
application in Part 50 Appendix B. You know it's the
devil and the devil's in the details. Part 50
Appendi x is eighteen criteria.

MR. BROMWN: Eighteen criteria.

MR. ROSEN. That are just very high | evel
that when you try to conply with that you really have
to conply with the daughters standards and reg gui des
all of themwhich are many and nul ti-faceted i ncl udi ng
such things as design control and how one goes about

doi ng design in accordance with Appendix B. Let ne

tell you. Those standards are very onerous. |s that
what you really nean? | nean it's the sane site as

for reactors. | tell you what | think the staff wll
do. They'll come in and their QA guys will come down

to your contractors and apply the sane Appendi x and
daught er standards that they do on reactors and you're
going to be unless they knowit's comng, it will be

a train weck

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

271
MR. BROMWN: At this point what we have

because what the regulation requires at this stage is
| nmentioned the safety assessnent of the design basis,
the site description and the quality assurance pl an.
So DCS submitted a qual ity assurance programpl an t hat
is tailored after the 10 CFR 50 Appendix B criteria.

MR. ROSEN. The normal Appendi x B, peopl e
reviewed it.

MR. BROMN:  Yes.

MR. ROSEN. The sane guys reviewed it and
said that's an Appendix B program That seens
appropriate to us.

MR. BROMN: We had a quality assurance.
Yes, and that's what required for a MOX facility.

MR. ROSEN. All right.

MR. MAGRUDER: And they are anticipating.
W' ve already tal ked about doing joint QA audits and
visits and we're going to vendors to them and things
l'i ke that.

MR. ROSEN. Ch boy. W have them now.

DR. POAERS: He's not joking. This is
something | wouldn't wi sh upon ny worst eneny.

MR ASHE: Excuse nme. This is Ken Ashe
again. For 10 CFR Part 70, we didn't have a choice.

| nmean that's what it says we have to do.
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MR. ROSEN: Oh, having fun. You m ght
want to hire a few peopl e who' ve been through it.

DR. PONERS: O maybe not.

MR. BROMN: Something | just want to get
back to and | apol ogize if |I'm backtracking too far,
but there was sonme question earlier about what is
nmeant by defense in depth. That termis clarified in
the regulation and it does nean a design phil osophy
applied fromthe outset to conpletion of the design.
It is based on providing successive |levels of
protection such as health and safety wll not be
whol |y dependent wupon any single elenent of the
desi gn, construction, naintenance or operation of the
facility.

DR. KRESS: It cane out of the
commi ssioner's white paper.

MR. BROMN: Yes, that's right.

DR. KRESS: | think that's the words they
used.

MR. BROMN: Ckay. |If | may now nove right
on to the exanple then. The exanple | chose here for
this is the possibility of fire in a glovebox
cont ai ni ng pl ut oni umdi oxi de powder. It is a credible
event. One of the ways that we've determned that is

are there any causes. |Is there conbustible materi al
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present? Are there ignition sources? And in fact,
there are.

So the next step then is to establish,
okay if | had such a fire, what are the consequences
to each of the receptors. DCS did this inits safety
assessnment and the staff independently did this part
of its safety evaluation to assess whether or not DCS
was correctly categorizing events as | ow, i nternediate
or hi gh consequence events.

Havi ng established that this would be a
hi gh consequence event and DCS did that, staff
i ndependently verified, yes, it |Iooks like a high
consequence event. They needed to establish a
strategy and for this event what they're doing is
trying to nmake what is high consequence |ow by
mtigation. So the strategy for exanple for the
facility worker as |'ve described is escape.

MR. ROSEN:  Run l|ike hell.

MR SI EBER  Run.

MR. BROAN:. Basically. So we have to ask
ourselves "Well is it reasonable that a worker in a
pl ut oni um processing facility would in fact run if he
saw a fire in a glovebox? Are there reasonable
i ndi cations of danger that would cause the right

response?”
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DR. WALLIS: He doesn't put it out or
anyt hing. He just runs away.

MR BROMN:. As | go on, |I'Il describe sone
of the other things that are there by way of avail abl e
Q0, cartridges for fighting the fire but in the event
that this person decides, well, the first thing this
person should do is what he's trained to do which is
to get out of there. This is admnistrative control.
| can't tell you what the design basis is. It's
gqualitative. He responds to the indication of fire.

For mtigation for protection of folks
outside, it's that tertiary confinenent system That
is the PSSC. The C4 systemis the filters on the
gl ovebox ventilation system The C3 systemrepresents
t he process roomwhere the gl ovebox i s contai ned. You
need bot h.

DR. WALLIS: So the design basis if that
t he whol e thing burns up and none of the products get
out of a certain space.

MR. BROMWN. The event is that the gl ovebox
burns up, consunes, involves all the material in that
gl ovebox.

MR. ROSEN. Is there a criticality concern
in this glovebox in your exanple?

MR BROMWN: In this exanple, no, there's
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not a criticality. Let me ask what your question is
agai n t hough.

MR ROSEN. Well, is there a criticality
concern because if there is then you won't be able to
use wat er-base via suppression systens and you'll be
using a clean agent suppression systenms and | have
problenms with fires that are suppressed by cl ean agent
syst ens.

MR. BROMN: Ckay.

MR. ROSEN. Because they don't cool
anyt hing. They just suppress the fire. The mnute
you get air you have a fire again.

MR. BROAN: | understand.

MR. ROSEN. That's the essence of ny
technical concern and the one Dana asked ne to
post pone until this exanple.

MR. BROMN:. Ckay. The answer is yes there
is acriticality concern in areas where there's
pl utoni um powder stored. They may be noder at or
controlled areas, areas where they are specifically
i ncludi ng the water.

DR. WALLIS: W are tal king about a
gl ovebox here. Are we or are we tal king nore
general | y?

MR. BROWN: Tal ki ng about a gl ovebox.
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DR. PONERS: For this exanple.

MR. BROMN: For this exanple right.

DR. WALLIS: So there's a criticality
concern with this exanple.

MR SIEBER  There coul d be.

MR, BROMN: |f the decision was to fight
that firewith water, thereis apotential criticality
concer n.

DR. WALLIS: You've also gotten nolten
plastic and stuff. W talked about it at the
subcommi tt ee.

MR. BROMN:  Yes.

DR WALLIS: It's not as if there aren't
any noderators around.

MR BROWN: Correct. That woul d have to
be considered in a criticality safety eval uati on.

MR. ROSEN: So I'mgoing to assune that
there is a criticality concern here.

MR. BROMWN: Right. The event then with
these PSSCs in place is as we've descri bed.

MR. ROSEN. Operator baggi ng.

MR. BROAN: The ventilation systemw || be
able towithstand the fire to conpletion involving all
of the conmbustible materials and the soot | oading on

the filters woul d not damage the filters or in any way
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impair their function. One of the ways they do that
is this second to last bullet is to confine that fire
to that fire area using the two and three hour rated
fire conpartnents. That's what's necessary to achi eve
t he performance requirenments. So those are the PSSCs
t hey need to have.

But beyond that is this C2 confinenent,
fire detection and suppression systens that are al so
there. They are just not credited to achieve the
performance requirenents in this case. So they
represent defense in depth.

MR. SIEBER: The nain mtigating strategy
istoallowit to burn until the fuel is consuned.

MR. BROMWN: Right. The assunption is.

MR. SIEBER. And the secondary, the back
up, defense in depth is to put the fire out.

MR BROMWN: | think it's inportant that
when we say that that there's a phil osophy here. Yes,
there's a philosophy of "I could wthstand ful
burning, all of the conbustible material is burned.”
Does that nean that's going to be my operational
strategy? That's how |l'mgoing to respond to a fire.
No, certainly not. But froma safety assessnent point
of view, |I'm denonstrating that | could in fact do

that and | don't need to go fight the fire.
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DCS has ot her concerns. They want to keep
this plant operational. They have a custoner they
need to satisfy. They're going to do sonmething to put
the fire out and those provisions are in place al so.
W tal ked about the dry stand pipes and the ability to
go in there if they had to to fight the fire with
water. But what's in there is a clean agent
suppressi on system for these areas.

DR, PONERS: | guess I'mstill | ooking for
the answer to Steve's statenent that suppose the
conmbustible inventory is substantial such that you
can't really afford to have this fire go on to the
point that it consumes all the conbustible. And you
use the clean agent and sure enough, it crusts over
the fire. As soon as you evacuate the clean agent and
let air inagain, it flares up again and this will go
on. We certainly know of exanples of it going on
literally for hours. Now what do you do?

MR. BROMN: | see Sharon is approaching
the m crophone. | would like to defer to her on that
guestion. Did you understand the question?

M5. STEELE: | don't know if | heard the
entire question, but one of ny initial responses is
that conbustible |oading controls is a PSSC for

gl oveboxes that have radiol ogicals stored. So what
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DCS has done is through the conbustibl e | oadi ng
controls | ook at fixed conbustibles, things that are
going to be there by design and transient
conmbusti bl es, thing that are necessary to continue the
operations. As best as possible, they will mnimze
the conbustible Ioad within the gl oveboxes. | think
that woul d probably satisfy this question.

MR. BROMWN: Well, | think you' re getting
to that answer which is that there are another suite
of controls if you will, another PSSC which is these
conmbustible loading controls and the managenent
neasures which are in place to ensure that there is
not a build-up of transient conbustibles and such.

M5. STEELE: Further to answer Dana's
concern, if there is an excess anount of conbusti bl es
in those gloveboxes that could lead to a fire that
could potentially overwhel mthe systens that are in
pl ace, for that what DCS has done t hrough cal cul ati ons
was denonstrate that for the very worst case assuni ng
a fire that had 80 adi abatic tenperatures within the
room that the ventilation system would be able to
dilute the fire air with sufficient air to reduce the
tenperatures and so that a fire would not affect the
HEPA filters downstream That's one of the anal yses

t hat they have done.
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MR. BROMN: As | understand that, they

| ooked for and found the two adjacent fire areas that
had the hi ghest conbustible |oading and used that in
t he anal ysi s.

M5. STEELE: Right. And as a separate
anal ysis just |ooking at whether the fire barriers
could withstand an intense fire, they selected two
fire areas, one adjacent to each other with a nmaxi mum
anount of field | oading and used that as a basis for
denonstrating that the barriers woul d be adequat e even
though the intent is to limt the fire size or a
potential fire to one fire area.

DR. PONERS: So what you're saying is that
they are renoving the hypot hesi s.

MS. STEELE: Yes.

DR POAERS: That is that there is a fire
area such that the conbustible |loading is so high you
can't tolerate the conbustion of that entire fire
| oading. They are elimnating that hypothesis is what
you' re sayi ng.

MS. STEELE: Yes.

DR DENNING But within an adm nistrative
control

DR. POAERS: Yes, it's clearly an

adm ni strative control
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MR. ROSEN: And that does bl ock that and

protects the filters downstreamor protects the walls
of the enclosure.

MS. STEELE: Right.

MR. ROSEN. It does all those things, but
i nside the enclosure you have a fire that consunes a
limted anpbunt of in-place conbustibles plus transient
conmbusti bl es and sone of this tributyl phosphate and
other stuff that's in there along with plutonium and
so and so. That all burns, but it burns and it's

suppressed by a clean agent. Now here's where you

are. You have this glovebox which is still intact,
still hot, filled up with halon or sonmething like
t hat .

MS. STEELE: | was going to just get back.

The gl oveboxes thenselves do not have clean agent
suppression. Clean agent suppression is applied to
the fire areas t hensel ves where gl oveboxes are present
that contain radiol ogical materi al .

MR. ROSEN. Ckay. So the gl oveboxes have
nitrogen or sonething like that.

MS. STEELE: Sonme have the gl oveboxes
whet her it's physio-material (PH) or inerted. That is
for process reasons. It is not identified as a PSSC.

MR. ROSEN. So that's hel pful
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MS. STEELE: Right.

MR. ROSEN. Now |l et ne go back to the
begi nni ng again. You have this gl ovebox which nmay be
inerted. It has tributyl phosphate perhaps and
plutoniumin it and naybe some ot her conbustibl es at
a fix like seals or sonmething |ike that.

M5. STEELE: Right.

MR. ROSEN: And it catches on fire. Bang,

of f goes the halon, well, no. It catches on fire.
MS. STEELE: You're still in the gl ovebox.
MR. ROSEN. You're still in the gl ovebox.

You have nitrogen. So it can't burn nmuch but it's
bur ni ng sonmehow.

MR SI EBER  How?

MS. STEELE: | don't think so. There's
not sufficient support conbustion.

MR. ROSEN. The things never |eak? They
never | eak?

MR. BROMWN: Well, just don't —-

MR. ROSEN. Then we don't have a fire
program W don't need it, | guess.

MR. BROAWN:. They do because when you | ook
at this philosophically you're saying as Sharon
poi nted out the nitrogen is not credited as a safety

control. So you don't assune it's even there.
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MR. ROSEN. Ckay. So it is burning.

MR. BROMN: It's burning.

MR. ROSEN. Sonmehow it |eaked let's just
say. Nowit's burning. |It's getting hot. It
destroys the gl ovebox enough or it breaches the
gl ovebox.

MR. BROWN: Breaches.

MR- ROSEN. And now it's detected and the
hal on system the clean agent suppression, goes off.

M5. STEELE: Right. And it would be
detected even before there's a breach because there
are at least two fire detectors in each gl ovebox and
those are credited as PSSCs. So sonewhere in the
facility you would know —

MR. ROSEN. So probably early —-

MS. STEELE: —- that there's sonething
goi ng on there.

MR ROCSEN: So now we have a detection and
a breach of a gl ovebox and a hal on system di scharge
and the area operators have | eft al ready because they
know they're off to get to the safe haven.

M5. STEELE: Right. There is a fire
bri gade al so.

MR. ROSEN. If they show up. |'msure

they will.
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MS. STEELE: They show up.

MR. ROSEN: But there is a fire of some
kind going on in that gl ovebox inside that breach and
it's hot. Fires are hot. There's butane, tributyl
phosphat e, who knows all what else in there but it's
hot and there's nothing cooling it off except what?
There has to be sonme conduction. There has to be sone
radi ati on cooling.

MR SIEBER  Radi ati on.

MR. ROSEN: There has to be sonme of that
going on and when all of the conbustibles have
conbust ed.

DR. KRESS: It mxes with the air in the

room

MR ROSEN:. Mxes with the air in the
room

DR. KRESS: At the cooling process.

MR. ROSEN:. Yes, but the air has been
replaced to a large degree by the halon. |'mstil

trying to figure out how does one eventually get the
t hi ng cool ed off.
DR. KRESS: There's a cooling out there.
MS. STEELE: Well, see the C3 ventilation
system it's safety function is to renmin operable.

That woul d also be diluting the air within the room

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

285

and throughout the C3 system However, if it's
determ ned that for sonme reason the tenperatures in
the fire area are larger than what they're
anticipating, there will be procedures where you can
actually close the danpers to that particular fire
area and still contain the fire to that fire area
whose barriers included in the danpers are designed to
wi thstand a two hour fire.

MR. ROSEN. So now it keeps burning until

it's a two hour fire, but still hot although it's
maybe | ost sonme of the, | mean quantitatively whet her
or not that's a good heat | oss nechani smbut still you

haven't described to ne how one actually gets the
cool -down you need. I'man old fire protection guy
fromthe plants and the thing that they taught us and
that we learned at Brown's Ferry is eventually you
need spring water on this thing to cool it off.

MS. STEELE: They can eventually do that.
Remenber the fire area confines two hour fire limt.
There's not enough i n nost cases conbusti bl es to even
have a two hour fire. So assum ng there's no oxygen
coming in, the C3 systens are shut down, danpers are
closed, there will not be enough conbustibles to go
beyond the limts of the fire area if necessary.

MR BROMWN. | do want to try to understand
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this better because the fire has occurred and it may
be faster than two hours and there is still heat in
the room but other than being a hot room what
concerns do | have left? The ventilation system has
captured all of the potential release. The fire is

contained. The fire is out and | just have to wait

until the room cools down.

That ' s phil osophically what we' re tal ki ng
about with respect to what the PSSCs wll do.
Sharon's acknow edgi ng certainly that there are ot her
things they can do and we'll be asking them to do.
But that roomw Il cool down eventually.

MR. ROSEN. It depends on how nuch
| oadi ng, doesn't it?

MR. BROMN: How rmuch | oading there is?

MR. ROSEN.  Yes.

MR. BROWN: Onh, absolutely. Yes, we
addressed that with the conbusti bl e | oadi ng control s.

MR ROSEN. Well, if it doesn't cool down
right away, pretty soon you start having fires
external to the glovebox in the cables.

MR. BROMN: Right.

MR. ROSEN. Cable trays, anything else in
the roomin the enclosure starts to catch fire.

MS. STEELE: Cables that are in the roons
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where there are gl oveboxes are encased in netal
conduit and all <cables are designed to be |EEE
qualified to begin with, cables that enter those

r oons.

MR. ROSEN. The bookcases and what ever
else is there that's conbusti bl e.

MS. STEELE: Not in those areas where
t here are gl oveboxes.

MR. ROSEN. Ckay. So these are all
matters for the I1SA for nme to |l ook at in detail.

MR. BROMN: Yes, they are.

MS. STEELE: Yes.

MR ROSEN: And see what the conbustible
| oading are and whether | believe that there's
conduction and the conduction in radiative terns are
| arge enough to actually result in a cool -down.

MS. STEELE: And you're absolutely right,
Steve. There's always a potential for fire to cone
through the barriers. There's going to be penetration
seal s, penetration seals prograns and the barriers
t hensel ves which are PSSCs wi || be desi gned such that
W woul d largely elimnate that possibility. They're
going to nmeet typical NFPA standards.

MR. ROSEN. You're not going to leave it

to me to do this. This is what you're doing.
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DR. PONERS: You're the | ead anal yst.

MR. ROSEN. This is what you're going to
do.

DR. PONERS. Sharon has other jobs to do.
She's not around to hel p anynore.

MR. ROSEN. If | got paid what Sharon got
paid, | mght be willing to do it.

MR. MAGRUDER: | also want to point out
that it doesn't stop there. During construction,
we're going to have a lot of inspectors on site.
There'll be a resident inspector there at the site.
He' Il be doing tours.

MR. ROSEN. To nake sure there's not
transi ent conbusti bl es bei ng produced.

MR. MAGRUDER: Exactly.

MR. ROSEN:. So at the design stage, the
| SA st age, the kinds of thought processes we just went
through kind of as an experinent is what the staff
will be doing to show thenmselves that the applicant
has indeed proposed a set of controls that nakes
sense.

MR. MAGRUDER:  Yes.

MS. STEELE: And that's what we're
approving it based on.

DR. PONERS: How much thermal |eg can you
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put ?

(Laughter.)

VR. ROSEN: All these Appendix B
Standards, all of this work that you'll be review ng

will be to Appendi x B Standards.

MR. BROMN: That's right.

DR. PONERS: This could easily be the npst
expensive fuel that's ever been up in any reactor.

MR BROWN: What |1'd like to do is focus
on one of the PSSCs that | just tal ked about, the C3
ventilation confinenent. So why do we believe that
they' ve identified design bases that w Il nake that
thing work even though there's a fire. The safety
function is to remain operable. There are spark
arresters. There are on the two stages of spark
arrester on the final HEPA filter assenblies that
protect the final HEPA filters. That's sonewhat of a
rather qualitative argunent that have these there on
protecting the filters fromhot enbers and particles
that may be com ng down the pipe.

The filters thenselves are designed to
wi t hstand 450 degree Fahrenheit tenperatures and this
is an anal ysis that DCS did and we | ooked at. Because
this plant is divided into 350 areas when | have only

one fire area involved, | have a consi derabl e anmount
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of dilution flow fromareas that are not involved in
afire.

DR WALLIS: This is air?

MR BROMWN: O air. Yes.

DR. WALLIS: So you're going to mx air
wi th what coul d be conbusti bl e products com ng out of
t he gl ovebox?

MR- BROWN: Yes, | believe that was a
guestion that we raised during the review Was it
not, Sharon, the possibility for conbustible Ilike
paral ysis products | believe they are called com ng
out of a fire?

DR WALLIS: And they mx themwith air
and there are glowing particles in there to set them
of f.

MR. BROMN:  Yes.

M5. STEELE: You're saying that the
products of conbustion would be com ng from one
particular fire area and mxing wth clean or
relatively clean air fromthe remaining 349 areas.

Ri ght ?

MR. BROMN: Right.

DR. WALLIS: What |I'msaying is the
conbustion coul d have cel | s t hensel ves be conbusti bl e.

DR. PONERS: Quite often are.
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DR. WALLIS: Quite often are. |Inconplete

combusti on deconpose to plastic and sonet hi ng el se.

MR. BROMN: Right and that's going into
the ventilation stream along being mxed with fresh
oxygen. That's the scenario that you're |aying out.

DR. WALLIS: Right. That's the scenario.

MR. BROMN. Right. Do you recall, Sharon,
how t hat addressed?

M5. STEELE: No, | don't.

MR BROMN:. | believe that is part of the
anal ysi s where we' re showi ng that even t hough t hat nmay
occur say in some mani fold i medi ately downstream of
a given area prior to getting to the final HEPA
filters which are all the way downstream they're not
likely to see tenperatures anywhere near 450 degree
Fahrenheit.

DR. KRESS: | could see how you could do
that if you knew what the conmbustibles were and how
much because you can take that and mx it with your
incomng air and conmbust it all the way and see what
tenperature that takes you to without loss. It can be
done.

DR. WALLIS: Wth enough air to cool it
down.

DR. KRESS: You have to know how nuch
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dilution air you have. That's an assunption.

M5. STEELE: Right.

MR BROWN. Keep in mind. That
essentially has 349 tines the anount of dilution air.

DR KRESS: Yes. You have to define what
conbusti bl es are and what their heat of conbustionis.

MS. STEELE: One of the conservative
anal yses which | ooked at the dilution of the hot air
assurmed that the hot air was at a tenperature of 2,000
degrees Fahrenheit. | nmean that would be the
adi abatic tenperature that you could expect froma
fire involving ordinary conbusti bles and | don't think
there are too many things at the facility where you
get a tenperature beyond that.

That's really extreme. Wth that
anal ysis, they were able to denonstrate that the
t enperatures before you got to the final HEPA filters
were within the limts that the HEPA filter could
wi t hst and.

MR, BROWN:. We at one point carried an
open itemin the staff's reviewwith regard to how
good these filters actually survive a fire. One of
the things DCS did to resolve that was these certain
pressure conditions cal cul ations to showthat, yes, we

think DCS had said they think these filters would
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survive these types of events. W also received at
that time a commtnent that they would go off and do
experimental tests, not only do this by cal culation
but later show by test that these filters could
wi t hstand these kinds of conditions.

MS. STEELE: Let ne just add al so. Dave
tal ked about the two stage pre-filters.

MR. BROMN:  Yes.

M5. STEELE: One of themis a spark
arrester which is made of nmetal and it would prevent
any enbers, any sparks, fromgoi ng beyond to reach the
HEPA final filters thensel ves.

MR. BROAN: And so just follow ng through
on the net hodol ogy here, we know this now. Wat are
we expecting later? The C4 confinenent ventilation
system it's just that. W're saying it's the
gl ovebox ventilation system at a system | evel. DCS
will need to identify of that what are the inportant
itens relied on for safety and break it down to the
conmponent level. Then we want themto show t hat those
things which need to be reliable and avail able on
demand will be so and that in order to get to that
point they've identified the appropriate nanagenent
measur es.

For HEPA filters not relating necessarily
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to a fire, but just the on-going perfornmance of the

filters is sonething you'd want to routinely test and
that's nornmally done on sone surveillance frequency.

The provisions are in the design that these filters

can be individually, the two stages of filters, tested
online. I'mgoing to nove to sone of ny |ast remarks
unl ess there are any other questions on that fire
exanpl e.

DR. WALLIS: This soot deposits on a
filter which is made out of what?

MR BROWN: The filter itself is —-

MR G ITTER  The question is what the
soot woul d be deposited on which would be before it
actually reaches the HEPA filter.

M5. STEELE: Well, you have the neta
spark arrester.

MR. BROWN. Two stage spark arrester
stainl ess steel .

MS. STEELE: The two stage.

DR WALLIS: What's the filter material in
the HEPA filter?

MR. BROMWN: Porous silicon glass.

DR WALLIS: So it's not a conductor. So
you get charged soot particles that charge up this

thing and there's a spark in the HEPA filter.
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MR BROMN: |'mnot sure | understand.
You' re postulating a condition wherethe filters could
bur n.

MR. SIEBER  Yes.

DR. VWALLIS: |I'mjust postulating a
condition where el ectrostatic charge could build upin
the filter in various regions.

MR. BROMN: Ckay.

DR. WALLIS: And then discharge and have
a source of ignition. That's all.

MR. BROMN: Ckay.

DR. POVERS: | gnition of what?

DR WALLIS: It burns the soot which is
deposited in there.

MR. BROMN: Ckay. That's not —-

DR. WALLIS: | guess you're going to
consider all these things.

MR BROMN: W didn't consider that as
initiating event for damage for the filter.

MS. STEELE: Well, certainly there will be
many answers when DCS perforns their actual tests.

DR. WALLIS: | just know that they m ght
put a vacuum cl eaner on soot by a furnace like in a
spa. | think it's sonething to do with the charges on

t he soot products.
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MR. BROMN: Ckay.

DR. WALLIS: | don't know what causes it,
but it happens.

MR. BROMN: Yes. WE haven't considered
that at this point. That's an interesting question.
Last tine we spoke with the subcommttee. We were
t al ki ng about the cl osure of what open itens renai ned.
Those have all been resolved. W had discussed at
that tinme a permt condition that will be applied for
mai nt ai ni ng habi tabl e conditions in the control room
W have discussed that again with DCS and that
condition will remain in the permit. | nentioned
briefly on that second day of the subconmittee neeting
in Decenber that we had sonme follow up itens we were
looking into in criticality safety.

DR. WALLIS: So all this discussion about
the safety is exanples. It's assessnent that a fire
in the gl ovebox was supposed to convince us that you
had everything under control. Is that what the
di scussi on was for?

MR BROWN. It was intended to be an
exanple, just that illustrative of the approach that
we took.

DR. WALLIS: It does seemto be that for

all the questions it didn't have very quantitative or
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convi nci ng answers.

MR. BROMN: You nean in that exanple you
weren't convinced by it.

DR. WALLIS: Yes. D d |l mss sonething?
W won't able to ask the questions that didn't have
any crisp, reassuring answers.

MR. ROSEN. Certainly no quantitative
answers.

MR. BROMN: | think Sharon described for
exanple that the tenperatures that were assunmed as
part of the fire assessnent to show that the filters
woul d neet or the tenperatures at the filters woul d be
wel | below the tenperatures at which they' re rated.
W were specific in the nunbers that we described
starting with the tenperature of 2,000 degrees
Fahrenheit in a fire area, not likely to exceed 450
degree Fahrenheit at the final filter.

DR. WALLIS: And then no secondary
conmbustion on the way there? No conbustion that
collects in the pipe to the filter?

MR. BROMN: | understand your question
| think we explained it that the very conservative
assunption that we've had, Sharon, | think described
an adiabatic type fire of very high tenperatures

bounds, those sorts of phenonenon. That m xing of
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combusti on product s woul d occur i mredi at el y downst ream
of the fire area. So | assune it would be at
tenperatures not very nuch different from the
tenperature we assunme to be in the fire area of 2,000
degree Fahrenheit.

MR.  ROSEN. Wich would inmediately
destroy the ducts.

MR BROM:. [|'msorry. Imrediately be —

VR. ROSEN:  Two t housand degrees
Fahrenhei t, what kind of ventilation ducts are we
maki ng t hese days?

DR. PONERS: Think of the heat capacity,
Steve. You're total enthalpy in the gas is
m croscopi c conpared to the total enthalpy in the
duct. It won't heat the duct up at all.

MR. ROSEN. | see what Grahamis point is.
W haven't seen any of those calculations. W can do
them and tal k about them

DR POWNERS: There are cal cul ations that
| need to wite on paper and the cal cul ations | can do
in nmy head and the heat capacity of a sheet netal duct
and the heat capacity of gas are nunbers that | know
somewhat intuitively.

MR. ROSEN: | understand all that, but the

point here is that we're not doing the cal cul ations
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here. W're just trying to think about whether or not
t hey coul d be done, | guess, not with assurances that
they will be done either by the applicant or the staff
at sone point. Al we're doing here is making sure
that we believe that there's a reasonabl e assurance
you'l | be successful when you do those things.

DR. WALLIS: You're telling us that you go
to 2,000 degrees in the glovebox and then everything
gets cooled off in the pipe. It could well be that
you have an oxygen short fire in the gl ovebox and you
boil off all kinds of products from the polynethyl
nmet hacryl ate which deposit in the exhaust pipe to the
filter and at sonme time |later on catch fire up there.
| just don't know.

DR. KRESS: | think what they're saying is
if you take all the conbustibles that are inside the
box adi abatically conbusted to get a tenperature and
then you mx that tenperature with the air and if
that's the | ow —-

DR. WALLIS: But that's not necessarily
t he worst case.

DR KRESS: Yes, | think it is.

DR. WALLIS: You can the adi abatic case up
in the pipe.

DR. KRESS: | don't see how it can be
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worst than that even if sone of it comes off as soot
and ends up in the pipe.

DR. WALLIS: Yes, but then you have a big
fireinthe pipe. Al the glovebox is is a pyrolitic
converter that sends off conbustible materials into
the pipe. Then you reach your enthal py somewhere in
the pipe and it depends a | ot on how nuch air you put
in there.

DR. KRESS: O course, it depends on how
much air, but the process they're tal king about |
t hi nk bounds it.

DR. WALLIS: This is typical though of
what we've seen all along. There's a |ot of
di scussion, but there's nothing nuch to gooninterns
of an analysis that we |ook at. So we have to ask a
few questi ons and say, "You know generally it | ooks as
i f you guys know what you're doing."

MS. STEELE: This is Sharon again. One of
your concerns is the conbustion of particul ates that
are in the ducts if there were a fire. As we
understand it, the velocities in the duct through the
C3 system for exanple would be high enough that
there's always a flow of those particul ates and they
woul d be caught on the HEPA filters. HEPA filters are

changed out every so often and so that would help to
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elimnate that concern

Anot her issue is that the HEPA filters
t hensel ves are a great distance away fromthose fire
areas that contain those gl oveboxes. | don't know
exactly what the distance is but that certainly hel ps
with dilution and the reduction in tenperatures of any
product of conbustion before you get to the spark
arrester which would elimnate the enbers and before
you get to the other pre-filter which prevents the
passage of itenms that are greater than one mcron
which are certainly before the final HEPA filters
t hensel ves.

There is al so tenperature detectors inthe
duct work which would | et you know that there is
something going in the duct if thereis afirein the
roomitself. It would let you know there is sonething
goi ng on there that's unaccept abl e.

DR. WALLIS: | think we were discussing
gaseous conbustible products in the pipe, not
necessarily just particles.

DR. PONERS: | guess | amat total loss to
understand how | <can put nore enthalpy in the
adi abati ¢ ent hal py.

DR. KRESS: That's exactly right.

DR, WALLIS: That depends on what it's
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diluted with. [If you have the fire —

DR. PONERS: How can | possibly put nore
enthal py into a systemthan the adi abatic enthal py?

DR. WALLIS: You're saying you can get say
2,000 degrees coming out of the glovebox and you
dilute it with air and you get down to 500. I|I'm
sayi ng you coul d have 1,000 degrees in the gl ovebox.
You coul d have a fire in the pi pe which gets you up to
t hi s maxi nument hal py and so you have 2, 000 degrees in
t he pipe and now you're not diluting w th anything.
Your area around the pipe —

DR PONERS: | guess I'mat a total |oss
how I'mgoing to not dilute with air.

DR. WALLIS: The air is now supporting the
conmbustion in the pipe. Nowif you add a |lot nore —-

DR. PONERS: You will knock the
tenperature down like crazy. So now | do an anal ysis
inwhich | put the adiabatic enthalpy and | dilute it.

DR. WALLIS: Sure. |If you dilute enough,
you can always do it.

DR. PONERS: And by the design, how many
flows do | have? Thirty-nine volunetric flows in.

DR. WALLIS: So the argunent -—-

DR PONERS. I|I'msorry. Three hundred

fifty-fire areas.

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

303
DR WALLIS: — is that you conpletely

overwhel myour energy source. W could have said that
at the begi nning and avoi ded this whol e thing.

DR PONERS: | think we tried to.

MR ROSEN:. Let's talk about one other
t hi ng which i s assum ng you don't have this dilution.
You don't want to overwhel manything. Are all these
spaces available in the plant where you m ght have
noderation control? Do you have pre-action systens
avai l able to respond to this?

M5. STEELE: Right. Qutside of areas
where there is physio-material like in the corridors
and so on, there are pre-action suppression systens,
wat er based.

MR. ROSEN. So | could say sonething |ike
you should denonstrate that if you had a fire and
recogni zi ng t hat you don't need this — the responders
could ultimately use under the nmanagenent control
adm ni strative control or post fire plans a preaction
type, they would have access to water through a
preaction type system

MS. STEELE: Right. They would access to
wat er through the dry stand and they are water-based
suppr essi on systens out si de of those areas where there

are gl oveboxes.
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MR. ROSEN: So that the option is

available to themif they analyze the situation and
believe for exanple that though it's a noderation
controll ed space they are having a fire but there is
material in there that could induce criticality at
this tine. So they could nmake a deci sion consci ous
deci sion to use these things.

MS. STEELE: They could. Yes. Even with
the clean agent system it's not a done deal. They
have to ensure that they can nmai ntain pressures and so
on throughout the facility and that would be
denonstrated during the | SAstage. So | would i magi ne
that if for sone reason it's been denonstrated that
the clean agent suppression system would not be
effective that they would consider other types of
systens. O course, we'd have to conpare our anal yses
with the other folks.

MR. ROSEN. | needed that answer.

DR POANERS: Dave, | want you to go
t hrough your sunmary real quick because | have one
nore question to ask you.

MR. BROMW: Ckay. Wth regard to
resolution of open itenms, we have received recent
changes to the construction authorization request. W

will certainly incorporate those in our safety
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eval uation report by citation. This slide is nerely
to go back over those things which we needed to find

now nanely that the design basis of PSSCs were

accept abl e, if they've addressed the Dbaseline
criteria.
DR PONERS: — is really PSSCs. Right?
MR, BROMWN: You got ne. Yes. PSSC

DR. POAERS: Just have to harass you a

little bit.

MR BROMWN: | was waiting. Then that they

designed this in accordance with the defense in depth
phi l osophy. That's the conclusion of ny presentation.
DR. PONERS: One nore question that cane
up at the subconmmittee neeting, and | guess we're
| ooking again for a crisp answer on this, is that
right now the facility is part of an integrated
conplex. Unfortunately two el enents of that
i ntegrated conpl ex are prom sed but not yet designed.
One is to feed and the other one is to receive waste.
The questi on comes up because many exanpl es within the
DCE conpl ex have shown us that when you interrupt the
out put of the systens so that they can't deliver their
wast e streamt o whatever the receiving organi zationis
and they have an interruption, that we have very

frequently seen that that produces safety hazards
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within the facility itself.

So t he question cones up right now you're
going to deliver this waste streamto a facility that
the NRC does not regulate. Sone other entity
regulates it. \Wat happened if that facility
receiving the waste shuts down and it says you can't
send ne anyt hing anynore? Have you | ooked at that and
what's the conclusion on that?

MR. BROWN: Wat you have | ooked at is
certainly those things that could affect safety as
material is making its way to base storage at the MOX
facility. An exanple is a nmetal azide build-up inside
the waste tanks resulting frominconpl ete processing
in the process. Wen waste is transferred to the
tenporary holding tanks at the MOX facility, DCS has
assessed and we have evaluated what the different
hazards that can cone out of that.

So as | understand the question, thereis
this issue of capacity. If the MOX waste tank is
nearly full and DCS is processing material and
simul taneously, the offsite waste treatnment facility
suddenly declares a stop and | have to bring the pl ant
to a safe condition so | needed to have margin in ny
waste tank in order to fill it up with the waste that

woul d be generated as a result of bringing the plant
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to a safe condition, have | considered that now as
part of the safety assessnent of the design basis?

No, | don't think that we've | ooked at
that scenario as part of the safety assessnment. That
to me is nore of an operational concern that it is
likely that, in fact, | think that's a very credible
scenario, they wll have to have sone sort of
operating limts such that they al ways have suffici ent
volume in the tanks to deal wth the shutdown
condition without the ability to transfer. That's
something we'll have to | ook at.

MR. ASHE: Excuse nme. Ken Ashe with DCS
and you're absolutely right, Dave. It is what we've
| ooked at and | believe that we have had sone
di scussions about the fact that we have a 90 day
capacity if you will and the process is set up now so
that every couple weeks we will take and have batch

transfers to the waste solidification building. So we

bel i eve we woul d anpl e capacity. [It's not our intent
to take and nearly fill up our tank and from
operationally standpoint that istrue. |It's also true

that if the Departnment of Energy says that we're not
receiving any additional waste we will shut down. W
woul d have to do that.

MR. BROMN: Let's stop at that point.
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want to be sure we answered the question.

DR. PONERS: kay. You've certainly
answered the first question which is do you have
capacity. Wat's gotten us into trouble in many
facilities not only inthe United States but in Russia
and every place else is that you sit there and that
stuff starts aging. |It's sitting there and many, nmany
of these chemicals are far fromthe nost stable form
of the el enments.

So they evolve and | think ellia (PH)
prot ogene (PH) had sonething to say about all this.
They tend to evolve to higher enthalpy states. Life
starts to be created | think in these things. WII
the evolution as you sit here and wait for DOE to say
yes has any of that scenario been examined if there's
any credi bl e hazard there?

MR. BROMWN: Yes, that's what | nmeant by
for exanple of looking at that netal azide
accurrul ation. For exanple one of the controls, now
this gets a little bit away from waste. So |
apol ogi ze. But for long terns for shutdowns, one of
the things we need to watch out for and it's an
identified control is the evaporation of solution in
any tank contai ni ng hydroxylimne nitrate which would

cause the hydroxylimne nitrate to unintentionally
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concentrate and essentially start going into a
danger ous condi ti on.

That ki nd of thing has happened at anot her
facility and | think it was Hanford. W' ve identified
that. DCS has identified that. |It's a specific
control for this facility. | said | got away from
wast e because | think | really did. That's really the
chemi cal storage in the plant.

The other things we have to | ook out for
is radiolysis reactions. |If | have a tank of, and
this is sonewhat very significant quantities of,
Americium?24l1 in the high al pha activity waste. Up to
84,000 curies per year would be produced at DCS' s
maxi mum producti on capacity. They do transfer as Ken
poi nted out every two weeks, but still | could have a
significant quantity of Americium241 in a waste tank
produci ng hydrogen by radiolysis. That has been
considered in the safety assessnent through a
scavenging area to nmake sure that hydrogen doesn't
buil d up.

So | want to be clear that while that
stuff isn't on site and it's licensed material that
DCS nust consider in its safety assessnment, those
consi dered those kinds of things. But | thought the

guestion had nore to do with maki ng sure not just that
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it was safe but that you had somewhere for it togo if
you had to go into a shutdown condition

DR. PONERS. Steve, the first part of the
guestion is yes, you have a place for it to put this
thing or you have to get yourself traps so you have to
keep it. The second question is because we can site
numer ous cases where DOE has shutdown facilities and
for a protracted period of time and so now we need to
know about how the material in the waste tank begins
to evol ve and radiol ysis produced hydrogen is com ng
into it.

MR. BROMN: Right.

DR. PONERS:. But one can inmgine there to
be a | ot of other things m ght happen here and to what
extent do we |ook at that and maybe it borders on a
phi | osophi cal question but you want to rmake sure.

MR. BROMN:  Yes.

MR. RYAN. And again | apol ogi ze for not
bei ng an expert on the process but | think about your
guestion then as well on target and let's say three
time horizons if | have to stop sending waste today
that has a days or weeks sort of inplication and then
it's months and then on to years and the point you're
rai si ng about what woul d t he techni cal issues be could

be bent according to those tine horizons.
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Certainly sone things would be at issue
much later in the process or later in time for the
process than sone short terminterruption. You m ght
find that tanks that contain a lot of acid or other
t hi ngs m ght becone nore problematic over tinme if they
have to continue to hold it then say for a week or a
day and then you back up on a normal kind of node. So
| think the time horizon aspect of it is one.

To me the other part which crosses this,
what the NRC regul ation, what is DOE' s responsibility
is this question of the waste acceptance criteria that
they may i npose. 1've yet to see a real detailed WAC
for the waste you're going to produce or the waste
received. It raises a question that again | think as
David has pointed out is often a question of a match
or a potential msmatch of are you going to produce
something they'Il take. [It's a very basic question
and | guess I'"'mnot sure if that's been answered yet
or howthat's working and if they'll take it, what's
your assurance they're going to take everything you're
produci ng at the rate you're producing it and so forth
and so on. How far along is that process?

MR. ASHE: Excuse me. This is Ken Ashe
again. Cearly the DOEis the only rebirth facility

and it's their programoverall where they want to do
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this. For the waste acceptance criteria, we' ve been
working with the people, the waste solidification
bui | di ng, and so we understand what they can accept.
They understand what we're producing. Cearly, we'll
have to make sure that it matches up and we have a
commitment in the CAR that we will |oop their WAC
their waste acceptance criteria. W believe that that
has been covered and that there shouldn't be an issue
of bl ocki ng.

MR. RYAN: It's kind of on the list of, |
think, Professor Wallis has been talking about.
That' s one of those things we'll have to maybe see t he
detail to really say, "Yes, now we agree with that."
But | understand you have a commtnent. They are
going to produce a WAC and you're going to neet it,
but with the details that's where you need to provide
an answer.

DR. PONERS: | guess that answer |eaves ne
somewhat di stressed. Suppose they conme back with the
WAC that says you need another conponent on the
syst em

MR. RYAN. That's ny last point. There's
very often a match up of a waste acceptance criteria
and a process. It nmeans the process has to change

from the ideal to meet sone condition. That's a
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general question and | recognize you're capable of
dealing with the variables. But at this stage at this
| evel of detail, it's not there. It's causing nmenbers
of this commttee asking questions and certainly ne on
this waste question.

MR. ASHE: It should al so be recognized
that the waste building is tied to the PDCF and to t he
MOX facility. |It's clearly that they have that in
mnd as to the design for the waste building and etc.

MR. RYAN. And again are the details
apparent today so we can figure out it can work?

MR. BROWN: But as | understand it, those
detail s are not apparent today what the waste criteria
are as conpared to the waste that's going to be
produced. There is of course a |legal issue here that
because that there's an interface here bet wen NRC and
DCE with respect to license material and then DOE
owned material. There will be transfer of custody
fromDCS to DOE of that material. At that point there
is an obligation that DOE nmust fulfill to deal with
that waste and we will certainly pay attention to
facility safety and protect t hose boundari es i ncl udi ng
any changes the plant m ght have to nake to neet the
WAC. Those have to be reviewed according to our

regul ations for the facility.
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MR. RYAN. Sure. | can imgine the

handoff has to be pretty clear from a lega
perspective. That's clearly right, but the technical
aspects of the handoff, you have to nmake sure that the
rails line up

MR BROWN. No, I'll say those details are
not crystal clear at this point, exactly when that
handl e of f occurs, where it occurs.

MR. RYAN. Hopefully at the next stage of
the safety analysis work because again | think it's
possible. It may not be possible in this case to a
high probability but it's possible that that waste
handof f and requirenments for that handoff affect the
design of the process and in turn affect your safety
anal ysis of it.

MR BROMN: | would agree with that.

2

RYAN:. Ckay.

DR. PONERS: Any other? You' ve w apped
up.

MR- BROAWN: No, | have no other comments.

DR. PONERS: Any other questions for the
speaker? Well, thank you, Dave.

MR. BROMWN: Thank you.

DR. PONERS. Joe, do you have any cl osing

comments to make?
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MR G ITTER No closing coments.

DR. PONERS:. Good. W have anot her
speaker here to hear from Ed Lyman has vol unt eered
to make a few comments to us. Ed, you want nme to give
an el aborative introduction or do you think everybody
knows you here.

DR. LYMAN. No introduction. |'mEd Lyman
from the Union of Concerned Scientists and | just
wanted to make a few brief remarks given that this may
be the last nmeeting of the ACRS before a letter is
witten regarding the construction authorization
request .

| think the first remark |1'd start with
was actually the last one on ny list. But since you
wer e just di scussing waste i ssues, | thought I'd bring
it up and that's the fact that the Departnent of
Energy in their budget rel eased on Mnday i ndicated
for the first tinme that there may not be a waste
solidification building at all and that the programis
now on hold. 1'Ill just read fromthis. "The detailed
design i s on hold pendi ng eval uati on of cost effective
alternatives involving the use of existing facilities
to provide radioactive waste treatnent capabilities.
At the Savannah River site, a decision is expected

|later in FY 2005."
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Any hope that the facility you' re tal king
about is going to be designed in any way with a cl ear
under st andi ng of where the waste is going to go once
that transfer takes over. There's no hope right now
because it | ooks like the Departnment of Energy isn't
even sure any nore what it is going to do with that
waste. So | think you're a step even further back
than you were | ast week.

DR. PONERS: Don't tell us we're noving
backwar ds, Ed.

DR. LYMAN. Well, anything involving DCE,
backward is the best you can hope for. The other
issues | wanted to discuss which weren't raised, |
don't believe, they were raised as this neeting, had
to do with the issue of material control and
accounting and physical protection at this facility
and its relationship to the CAR

In 2001, | assisted the environnental
group, GCeorgians Against Nuclear Energy, in their
i ntervention against the construction authorization
request and the first tw contentions which
participated in had to do with the issue that the CAR
as originally presented had no i nfornmation regarding
t he design bases for either material control and

accounting or physical protection. There was sinply
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a commtment in the case of the forner that the
operating |icense application would contain a
fundanmental nuclear material control plan. 1In the
case of the latter, the operating |license application
woul d contain a physical protection plan and that
there was a verbal assurance that whatever they did
those plans would be able to neet the regulatory
requirenents.

W on the ot her hand recogni ze that there
are potentially significant design issues that have a
bearing on the ability of the facility to come up with
an effective plan either for material control and
accounting or for physical protection and that it's
guite possible that integrating those i ssues into the
design of the plant would | ead to efficiencies and in
fact a superior operating |icense application when it
came to that stage. So the substance of our two
contentions were first that the CAR itself did not
contain detailed information on design features
sufficient to establish that the applicant's design
basis for MC&A will lead to FNMCP that will neet
regul atory requirenents.

The second was essentially the sane i ssue
regardi ng the design basis for physical protection.

I n ot her words, does the CAR establish a design basis
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t hat woul d enabl e a physi cal protection plan to be put
into place that has a chance at being effective in
neeting the regulatory requirenments?

In that we did refer to the definition of
desi gn basis that was presented before in 10 CFR 50. 2
which is that information which identifies the
specific functions to be perfornmed by a structure
system or conponent of the facility and the specific
val ues or ranges of values for controlling paraneters
as reference has been for design. So design basis
does have a nunerical aspect in that it does where
possi bl e request sonme sort of quantitative bounds on
on the various paraneters of interest in the system
you' re tal king about.

DR. WALLIS: Could |I ask you what you nean
by "materials control"? | guess you nean keeping a
count of where the pl utonium goes.

MR. LYMAN. That's right. It's all the
activities associated with establishing —

DR WALLIS: Hundreds of units cone in.
You want to know with some accuracy where it has al
gone when you add up all the different streans and
everything. |s that what you nean?

MR. LYMAN: Yes, that's right. In Part

74, there are requirenments for a facility that
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processes special nuclear material that establishes
the need to close your material bal ance on a periodic
basis. It establishes the |imts of error that your
nmeasur enents have to conformto to be able to say that
you've closed the nmaterial bal ance and ensure that
there hasn't been any diversion of special nuclear
mat eri al al ong the way.

So those are the two design issues we
rai sed and t hose contenti ons were adnmtted i n Decenber
of 2001 based on the standards for adm tting
contentions that those were, | don't have t he standard
in front of nme, issues that could reasonably lead to
a dispute with the applicant that would require a
hearing to resol ve.

The original CAR like | said, just
contai ned commitnents and no detail of that MC&A or
physi cal protection. During the course of the
proceedi ng and in discovery, the first stages of
di scovery, DCS di d provide what they call ed t he design
bases for physical protection for MC&GA. This was an
addi tional chapter or an addition to the CAR which is
on the order of 15 or 20 pages describing genera
i ssues having to do with MC&A and physi cal protection.
Those are deened proprietary so | can't discuss them

here. But you're certainly privy to themin the
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proprietary version of the CAR

One feature that was discussed that was
cont ai ned i n those desi gn bases was the so-cal |l ed safe
havens, the very fact that they had instituted roomns
where in the event of an energency you woul d be able
to send staff so that they wouldn't be allowed to
| eave the site, yet would remain safe in the event of
an accident so that it would deal with the concern
that how do you ensure that if there is an accident
that you have to have evacuation fromthe site and
that you' re also ensuring that no one is wal ki ng of f
with any plutonium So the very presence of safe
haven was an aspect of the design basis for physical
protection that was subm tted.

But overall we didn't feel that the detai
in that information was sufficient to neet the
definition of design basis in 10 CFR 50.2. |n other
wor ds, there was no real bound paraneters arranged for
parameters for various structures of interest either
to MC&A or to physical protection.

However, DCS filed a notion for sunmary
di sposition on those two contentions essentially
sayi ng that our contention just said we criticizedthe
CAR for not having any information at all about these

issues. It didn't say that the information had to be
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adequate. So now they've done sonmething and it
doesn't matter whether or not we think it's adequate.
The very fact that there's sonething now nmeans our
contentions are noot and the Atom c Safety and
Li censing Board after a long period of deliberation
granted those notions basically saying if we didn't
like the informati on we got we shoul d have changed t he
contention and said, "It's not just that it's nothing
as opposed to sonething, but that sonething al so has
to be good.” W didn't do that. So we're out of
| uck.

|"mbringing this up because | just want
to enphasize that | believe these issues were
di sm ssed not because they were resolved, but sinply
on the basis of a technicality which | think sounds
pretty absurd to nme given the gravity of the issue
associated with the fact that thisis a facility whose
mai n purpose is to try to provide assurance that the
U. S. is taking plutoniumout of disnmantled weapons and
converting themto a formwhich is |ess useful for
terrorists and encouragi ng Russia to do the sane t hing

in which case issues of physical protection and MC&A

are crucial. | just wanted to enphasi ze that point
that | think these issues are still ripe and |I was
quite surprised when | heard the new Secretary of
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Energy say on Mnday that an inportant new strategy
for the Departnment of Energy would be to rethink the
whol e concept of facility design with regard to
security and he even said that in the past facilities
woul d be built and security woul d be i nposed post hoc
and now they want to do things the other way around.

| was quite shocked to here that and |
didn't know if he was aware that his own depart nent
had encouraged essentially a philosophy contrary to
that for one of the nmajor capital projects that
they're engaged in. | think there's some confusion
now on the part of the Departnent of Energy as to this
i ssue.

Rel ated to that is the whole issue of the
design basis threat. The fact is that the design
basis threat for Category One facilities as appliedto
the design of the MOX plant is a pre-Septenber 11lth
threat and that's for the sinple fact that when the
design basis threats for operating facilities were
anended after Septenber 11th to take into account
greater adversary  or nore severe adversary
characteristics, they were done in the formof orders
for facilities that already had |icenses as a change
totheir license. Therefore, this MOX plant since it

doesn't have a license yet that couldn't be done
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Again a technicality, but the bottomine is that the
design basis threat applicable to this plant was a
pre- Sept enber 11th threat.

Now to the extent that the design basis
t hreat has sonme inpact on the design of the plant, |
t hi nk anyone can see that this will |ead to another
par adoxi cal situation in that if the design is
approved by the NRC then it wll be issued a new
design basis threat taking into account greater
adversary characteristics which nay render sone of the
design features that were just approved as things that
have to be upgraded. Again, being caught up in these
regul atory traps is not |eading to the nost efficient
way to go about designing this facility and would
ensure physical protection.

Now this is all an artifact of the two-
step licensing process that was described at the
begi nni ng of the presentation today, but | think there
was a msrepresentation in the description of this
t wo-step process. The process as DCS has inpl enment ed
it was never envisioned by the regulations. The
regul ations sinply said if you're a fuel cycle
facility you apply for alicense. You give us all the
information to support the license. |If you are a

plutonium facility, we're going to inpose extra
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requi renents on you. You have to do something extra
in order before you start construction. You have to
satisfy us about the design bases that your |icense
application supports before you start construction.
So this is neant as an extra |ayer of protection.

There was nothing in the regul ati ons that
contenplated the fact that that neant you coul d give
only partial information at the beginning, base the
construction deci sion on that and gi ve everyt hing el se
later. That was a novel interpretation in the context
of this current |icense application.

The Commi ssion |ater upheld that again
it's not clear whether or not it's consistent with the
regulations that are witten. |In fact, that
bi furcation of this two-step process | think has |ed
to a nunber of the problens that we've experienced
today with the confusion about the right |evel of
detail on which the NRC can nmake a decision to go
ahead and build this facility.

In that regard, the Departnent of Energy
has announced that construction is not likely or wll
not begin before as a mnimum May 2006. That neans
t hat approval as expected of the CAR which will be in
March 2005 wll be nore than a year before

construction actually starts and if DCS submts the
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operating | icense applicationinthe spring, | believe
March 2005 is al so the target date, that neans the NRC
will have the operating |icense application for nore
than a year before construction starts.

Now this provides an opportunity really
t hat what ever perceived advantage there was i n having
the two-step process in the first place has evaporat ed
now because the NRCis going to have all the licensing
information well before construction starts. That
does provi de anot her opportunity for rethinking this
process and the fact of whether there nmy be
efficiencies gained in waiting until the operating
license is subnitted before approving construction
because sinply the construction isn't going to be
taking place for along tine anyway and | find it hard
to believe that there won't be issues that arise in
the operating license application that won't suggest
at a mninmum changes to the design. So that's the
state of things today. That is all | have to say.
Thank you.

DR. PONERS:. Any questions for Dr. Lynman?

DR. KRESS. One maybe. It seened to ne
that the concern here was nostly the efficiency.
O her than that, you think these things could be

worked out if there were design changes based on
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physi cal, security or stuff that all this mght just
result in delays and nore hearings and so forth. But
it could be worked out.

DR. LYMAN. Well, it could be worked out.
But again depending on the specific issue, it could
require a significant upgrading. One of exanple and
| have absolutely no idea, but | know that nost DOE
facilities today woul d not withstand a sabot age attack
by a small aircraft or even a helicopter. That's an
established fact. That was never a part of the design
basis for those buil dings.

Per haps post Septenber 11th for afacility
t hat handl es plutonium you m ght want to have that
kind of construction that could withstand a greater
i mpact. That would nean essentially a nore robust
bui | di ng, nore concrete, nore Rebar or even going into
the ground. So to that extent if it means significant
changes to the basic infrastructure of the plan once
you start construction, that will be nmuch harder to
do. So there are potentially issues which would nean
starting from scratch or really undoing what you're
done at great cost. So it does boil down again to a
delay in efficiency but as taxpayers we're the ones
who are paying for any m stakes that are nade.

DR. KRESS: Are you concerned that the new
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requi renents say for a design basis threat may be so
onerous in terns of conplying with it but they m ght
go ahead anyway trying to get around it sone way?

DR. LYMAN. Well, I'd hate to specul ate,
but there is the facts on the ground issue which is
once you've gone far enough wouldn't it make nore
sense just to give us an exenption rather than to make
us do sonething el se?

DR. KRESS: That's basically what | neant.

DR LYMAN: Yes, and | think we've seen
that in another related hearing associated with the
MOX | ead test assenblies and the security plan that's
been proposed for protecting them at the Catawba
Nucl ear Power Plant. | can't talk about the details
there, but there is an elenent of if we'd like to
i npl enent that requirement. But it would be so
onerous and it would take so long that it doesn't make
sense anynore. It's definitely a possibility.

DR. KRESS: So that may be a part of your
concer n.

DR LYMAN.  Yes.

MR. ROSEN:. Aside fromthe questions of
efficiency, Ed, is your organization in favor of the
pur poses of this facility?

DR. LYMAN: We're in favor of the overal
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m ssion, but on a philosophical basis, the idea of
pl ut oni um di sposition is to reduce the risk posed by
separating plutonium You don't want to increase the
risk of a near termto reduce it inthe longterm So
if it's going to be done, it has to be done with as
much attention to safeguard and physical protection
i ssues as possi bl e.

| don't think that all the options were
fully explored to maxim ze the benefit and mnim ze
the risk and so to that extent we have concerns of the
MOX program and believe that there were alternatives
t hat had been consi dered that m ght have been able to
achieve simlar results both with | ower risk and | ower
cost. But that said, if there is certainly a safety
and security reginme where if it were inplenented, |
woul d say | woul d have confi dence the cure isn't worst
t han t he di sease.

Unfortunately what's happened is it's so
expensi ve, the delays have becone so expensive, that
you're starting to cut corners in a way which really
acts agai nst the overall purpose of the program The
bi ggest inplication is what the Russians will do and
that is a direct bearing on the decisions that were
made here. |If we show that we think that physica

protection and MC&A are not such inportant issues in
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certain respects, that sends exactly the wong signal
to Russia. So there's a real danger that this program
could undermne its ultimte purpose.

DR. PONERS: Any other questions? Thank
you, Dr. Lynan.

DR. LYMAN. Thank you. | appreciate it.

DR POAERS: Chairman, | think we've
concl uded our presentation on these subjects. So |']|
take it back to you

DR. WALLIS: Wwell, thank you, Dr. Powers,
for leading us through the intricacies of this
application. W have finished the formal part of
today. W don't need the transcript anynore. W're
going to take a break and when we cone back you will
consider the draft versions of the two | etters we have
to wite and what | want to achieve is that we
understand as a conmittee what our position is going
to be that we take in these letters, that the
substance of the letter is agreed to and then we can
work on the details tonorrow. Since you have been so
good, | would give alittle break until 5:00 p.m Of
t he record.

(Whereupon, at 4:39 p.m, the above-

entitled matter concl uded.)
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