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10: 00 a. m

CHAl RVAN PONERS: The nmeeting will nowto
or der.

This is aneeting of the ACRS Subconmittee
on Reactor Fuels. Those of you here for sonething
el se, shoul d probably I eave.

|"m Dana Powers, Chairman of the
Subcommittee. ACRS nenbers in attendance are Peter
Ford, Thomas Kress, Steve Rosen, Jack Sieber, Bill
Shack.

We al so have the benefit of the presence
of two menmbers of the Advisory Committee on Nucl ear
Waste, MIt Levenson and M ke Ryan. Wl cone,
gentl emen. And we encourage you to participate fully
and give the benefit of your perspective on this
probl em which is undoubtedly going to be at | east
different.

The purpose of the neeting is to discuss
t he M xed Oxi de Fuel Fabrication Facility construction
aut hori zation application.

The Subcommi ttee wi || gat her i nformati on,
analyze those are in the issues and facts, and
formulate proposed positions and actions as

appropriate for the deliberation by the ful
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Committee. In fact, we are scheduled to provide a
Subcommittee report to the full Conmttee in May. And
at the conclusion of this neeting, | will be polling
the menbers for suggestions on input to that. | am
going to be looking for fairly definitive input to
that, so you mght want to bear in mnd as we go
t hrough these things, the points that we should be
raising to the full Commttee.

| don't believe we're going to be asked to
produce anything fromthe full Commttee. So we're
going to be | ooking to educate the full Conmittee in
this area. In that regard, as nenbers have
undoubt edly understood and they're |ooking at the
witten material, this is a rather different world
than the reactor safety world. Andthere's a different
set of vocabul ary used here. So we're going to have
to work on that.

| encourage everyone to re-famliarize
yourself with 10 CFR 70. 61 A through F, 70.64 A and B,
7065, 10 CFR 50.2 to understand the definitions, the
baseline designcriteria, integrated safety anal ysi s,
items relied upon for safety. Because | don't intend
to ask any of the speakers to go into those particul ar
definitions except as they plan to in their

presentati on.
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| will be asking the speakers to explain
tonme, at | east, the neanings of words |ike "unlikely,

hi ghly unli kely, credi bl e and i ncredi bl e," recogni zi ng
|"ma particularly credul ous person.

Mag Weston is the cognizant ACRS staff
engi neer for this neeting. Mag. And she does an
excel l ent job keeping nme straight.

The rules for participation in today's
neeting have been announced as part of a notice of
this neeting, previously published in the Federal
Regi ster on April 4, 2003.

Atranscript of the neetingis being kept,
and it will be made avail abl e as stated i n t he Feder al
Regi ster noti ce.

It is requested that speakers first
identify thenmsel ves and speak with sufficient clarity
and volunme that they may be readily heard.

This is a Subcommttee neeting and | do
encour age di scussi on and debate, and a rel axation of
the formality that we mght have at full Conmittee
neeti ngs. And so as the presentati ons go al ong, people
who are not presenting, are encouraged to ask
guestions both fromthe public and any other group
that wants to go on.

Il will worry about the schedule, the
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speakers do not need to. The idea is to get as nuch
information as we can in these discussions, rather
than conplying with a tine schedule. |In that regard,
we are going to change sonme of the published
scheduling here to mamke the presentation what we
think, alittle nore |ogical.

W' ve received no witten comments from
t he nenbers of the public regarding today's neeting.

The schedul i ng changes that | mentionedis
we' re goi ng to nove Confinenment Ventilationto follow
Fire Protection. And we're going to switch around
sone of the ordering of the presentations at the
begi nning so that DCSwi || tal k before the staff does
on the introductory conments.

Do any nenbers of the Committee have
conments they want to nmake before we get started?
Jack?

MR. SIEBER: A couple of questions. |
woul d appreciate it if you would repeat the citations
to Title 10 so | can wite them down.

CHAI RMAN PONERS: | will send you a note
around with those on it.

MR. SIEBER. Al right.

CHAl RVAN PONERS: Because | dothink it's

worthwhile to reexam ne those secti ons. Because the
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ones that we don't ordinarily deal with in our work
with reactors. Andlifeis different inthe facility
wor | d.

MR. ROSEN:. And |'d send t hemto everybody,
Dana.

CHAIl RVAN PONERS: W will do so.

And inparticular, we'll try to understand
a | ot about what is nmeant by the words "defense-in-
depth" in the context of facilities.

Jack, go ahead.

MR. SI EBER: Yes, | have anot her questi on.
In the SER for this project, which is a huge work of
art, there is a section that is open itens.

CHAl RVAN PONERS:  Yes.

MR. S| EBER: And in the open itens
section, there's a lot of open itens in seens to ne.

CHAl RVAN PONERS:  Yes.

MR. S| EBER RAIs. If speakers could

nmention the nore inportant ones.

CHAl RVAN PONERS: Well, | suspect they
woul d.

MR SIEBER | appreciate that al so.

CHAl RMAN  POVNERS: I suspect t he

presentations are directed i n those directions. And |

know the concluding coments wll discuss the
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MR SIEBER Ckay. Thank you.

CHAI RVAN POVERS: Are there any other
conment s menbers want to make before we get into -- if
there are none, | will proceed with the neeting. And
| believe Ken Ashe of Duke Cogena Stone & Webster is
to start us out.

MR. ASHE: Good norning. My nane is Ken
Ashe, and I'' mthe | i cense applicati on manager for Duke
Cogena Stone & Webster.

And I'd li ke to thank you for asking us to
cone and tal k about sonme of the topics of interest
t oday, specifically the topics that we'll tal k about
today are associated with the open itens.

One of the first things | want to do is,
is to sort of give you a little bit of a background.

The construction aut hori zati on request was
originally submtted in February of 2001, and we got
adraft Safety Eval uati on Report, whi ch you nenti oned.
And t hen we updat ed t he construction authorizationin
Cct ober of 2002. And we hope to get a draft Safety
Eval uation Report at the end of this nonth with a nuch
shorter list of open itens.

In the change between the first CAR and

the second CAR, there was a program And that was
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associ ated with the Departnent of Energy making the
decision to not have a nobilization. And with that
t here were changes to our Construction Authorization
Request that really were not that significant. There
were some design changes, there were sonme new feed
stock, etcetera. But it wasn't a real significant
change. And that's why you'll see that the draft
Saf ety Eval uation Report that we get this time cane
much qui cker than the | ast one. Because the changes
were really --

CHAl RVAN PONERS: | agree with you that
t he process change for nost of it, it's pretty -- |
mean it's virtually no change at all.

MR. ASHE: Right.

CHAI RVAN POVEERS: The front end has a
little bit a change. It seens to ne that if | were
pl anning to operate at this facility and suddenly |'m
dealing with not one but four feeds, that's a rea
headache for ne.

MR.  ASHE: There were sone changes
associated with receiving the fuel in or the feed
stock, if youw Il. And we did accommodate those. And
there were sone changes associated with the aqueous
polishing. And with that, we had to take and i ncrease

some of the flow pass, if youwll, by adding a | ot of
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the sane type of equipnent. So there really wasn't
anyt hing that was created that provided us with a big
challenge with respect with that, other than just
wor ki ng through the design and getting it done.

As you did nention, there were quite a few
RAI's. There were 239 of them W have provi ded a | ot
of correspondence back and forth. W' ve had several
nmeetings withthe staff to tal k about those responses.
There were letters of clarifications that have gone
back and forth, such that we believe that we now have
provi ded a good set of information for the staff to
continue to revi ew

We understand in their draft SER there
will still be sonme openitens, sone where we still owe
t hem sonme informati on, and sonme where we understand
that they are reviewing the information that we
provi ded them and, hopefully, we'll get those to
cl osure al so.

Let's see. These things that we're goi ng
to talk about today, as you nentioned, there's two
topics on chem cal safety. The TPB red oil and HAN.
We'll also talk on the confinenment ventilation and
with that we'll have a discussion on HEPA filters
where we do have ot her than presenters, we do have a

f ew ot her peopl e in the audi ence to answer sone of the
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techni cal questions. For HEPAfilters, we do have Dr.
Bergman who will be here to answer any detail ed
guestions you have on that. And then if there's
guestions on our safety analysis, safety assessnent,
etcetera, then Gary Kaplan will al so be here to answer
t hose questi ons.

And then we wi I | al so have a presentation
on fire protection.

And when you |look at the itens that we
believe are still open as of the | atest nonthly report
publ i shed by the staff, those four areas cover a good
portion of those openitens. So we believe that you'll
get a good flavor of those things that are stil
out st andi ng.

CHAI RVAN PONERS: Let me ask you a coupl e
of questions. You're giving us an overview of what
you have avail abl e here. You going to have sonebody
that's going to be able to discuss your view of
def ense-in-depth, especially with respect to fire
safety?

MR. ASHE: We'Ill have sone discussions
wi th respect to defense-in-depth and howour systemis
| aid out, and how it provides for defense-in-depth.
The detail ed questions we will field the ones that we

can, absolutely.
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CHAI RVAN  POVERS: The issue comes up

because when | | ook at your definition of defense-in-
depth and | | ook at the definition of defense-in-depth
that's in Appendix R Part 50 | see a different. And
| want to understand that difference.

MR ASHE: Ckay.

CHAl RVAN PONERS: Because | think it has
an i npact on your overall safety. And whereas you do
ook at the single failure in your definition to
def ense-in-depth on fire safety, your third el enent
idea is distinguish the fire rather than protect
equi pnent from damage from by the fire.

MR ASHE: Right.

CHAI RVAN  POVERS: And that's the
difference I want to understand.

MR. ASHE: Ckay. GCkay. Well, that was
pretty much ny i ntroductory remarks. Again, thank you
for the opportunity for us to be here and provi de you
with some information about our program

CHAI RVAN PONERS: And t he ot her question
that 1'1l alert youtois, especially nmy coll eague Dr.
Kress will be quite interested in your categorization
of items with respect to the various criteria, and in
particul ar how you cane about your consequences for

some of these scenarios that you' ve | ooked into to.
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You going to be able to discuss that?

MR. ASHE: I'"'m trying to think wth
respect to the topics that were on the agenda today,
do you have sone exanples that you were thinking of?

CHAI RVAN POAERS: | think it's going to be
pervasive on every single one of them But
particularly in the area of fire. Issues kind of cone
about of how do you know what the magnitude of the
rel ease, the transport efficiency are for the
materials at risk in the event of the fire?

MR. ASHE: W can talk sone about that.
W may not be prepared to answer all of your
guesti ons.

CHAI RVAN POVZERS: That's fine. That's

fine.

MR. ASHE: (kay.

CHAI RMAN PONERS: Ckay. If we run into
roadbl ocks, you can -- you can point either to the

particul ar section in the CARthat we want, or we may
chase around and find sonme other information.

MR. ASHE: (kay.

CHAI RVAN POVERS: The extent to which
you' ve used the Machi ma dat abase will be of interest
| know to Dr. Kress.

MR. ASHE: (kay.
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CHAI RVAN POVNERS: Drew? | guess | ought to

be a little nore formal. This is Andrew Persinko
that's going to give the staff overview on this.

And, Drew, I'Il just say that | have
adm red t he conpr ehensi veness of the draft SER. W' |
di scuss sonme of the specifics as we go al ong, but the
conpr ehensi veness has been inpressive.

MR. PERSI NKO Thank you.

CHAI RMVAN POVNERS: That goes as well for
the CAR as well. That's quite a conprehensive thing,
t 00.

You' ve certainly occupi ed ny eveni ngs and
weekends. You know, it's been delightful not to have
to thi nk about cruising out tothe bars or things |like
t hat .

MR. PERSI NKO Sorry about that.

CHAI RVAN POVEERS: Knowi ng that | have
sonething to be occupied wth.

MR. PERSINKO Ckay. M nane is Andrew
Persinko. I'mthe MOX project manager at NRC.

W | ast spoke to the Subcomm tteein April
of last year, April 10th to be exact. Since then, we
the staff, have issued the draft Safety Eval uation
Report. W' ve recei ved a revi sed Envi ronnment al report.

W' ve received a revised Construction Authorization
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Request. And we've issued our draft Environnental
| npact Statement, which is currently out for public
conments. And our planis to issue the revised draft
Saf ety Eval uati on Report the end of April.

| thought before we get intothe real neat
of the di scussion today, very briefly it would be good
to refresh the Subcomrittee's nmenory on a few
overarching itens.

CHAI RVAN PONERS: We're ol d and we for get

qui ckly.

MR. PERSINKO I'mwth you.

First of all, this is a picture overview
of the m xed oxide fuel project. It's meant to show

the jurisdictional and geographical boundaries, to
show t hat shoul d t he m xed oxi de fabrication facility
be approved and constructed, it would be constructed
at the Savannah River site along with the pit
di sassenbly and conversion facility.

The pit disassenbly and conversion
facility will be under the auspices, jurisdictional
regul ati on of Department of Energy. NRC woul d becone
i nvolved with regul ation of the fuel facility as well
as the reactors.

This is a high level view of the process

itsel f.
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CHAI RVAN POAERS: Drew, just tointerrupt.

Maybe you're going to get into it. | haven't | ooked
ahead in your slides.

There are various boundaries. This is
| ocat ed on a governnent reservati on. There are vari ous
boundaries that cone up. | wonder if you could just
wal k t hrough t hat vari ous boundari es just to rem nd us
whi ch ones are which?

MR. PERSINKO. | could. | don't have a
slide with me for that, but we can wal k through.

CHAI RVAN POVAERS: Just a t hunbnail sketch
on that.

MR. PERSI NKO. Okay. Well, maybe we coul d
try that right now.

The MOX facility itself is planned to be
constructed in the F area of Savannah River site.
Close proximty to the pit disassenbly facility and
conversion facility.

The applicant has chosen the control of
area boundary as defined in the Part 70 regulation to
be largely coincident with the Savannah River site
boundary. And there are provisions within Part 70
whi ch tal k about whose a menber of the public and who
is the worker.

You're familiar with the term facility
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worker, if you' vereadit. Facility worker is neant,
is referring to the MOX facility worker within the
restricted area right in close proximty to the
facility.

CHAI RMVAN  POVERS: Those are the
distinctions that I'"'minterested in here. Because
it's inportant to understand the differences between
facility worker and co-l|ocated worker.

MR. PERSINKO The termis used by the
applicant as site worker, andthat isreferringtothe
Savannah Ri ver site workers. And thenit's referring
to then the public, the term public is used by the
appli cant as people beyond the site boundary, the
controll ed area boundary, meaning off the Savannah
Ri ver site.

It gets a little confusing in that the
Part 70 regulation allows for persons whose ongoi ng
duties are requiring themto be within the controlled
area boundary but yet by definition they're still
menbers of the public. Part 70 all ows these people to
be considered as workers if certain provisions are
met, such as the training requirenents that are shown
in 70.61. So for the purposes of neeting the
performance requirenents, these people can be

consi dered as workers if they nmeet certain training
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requi renments.

It getsalittleconfusinginthat Part 20
al so applies to the facility.

CHAl RVAN PONERS:  Yes.

MR. PERSINKO. And Part 70is alittle --
NRC and DCE have a difference in the termof "worker”
when it conmes to Part 20.

Part 20 -- let nme see if | can renenber
this correctly now. You are a nenber of the public if
your duties do not involve occupational exposure in
your normal duties. So it gets slightly confusingif
you're going to talk worker, are you tal ki ng worker
with respect to Part 20 or worker with respect to Part
70.

Most of the discussion today will focus
with respect to the performance requirenents, and
there are sonme people on the site who NRC would
consi der as workers unless the training i s provided,
in which case for the purpose of neeting the 70.61
performance requirenments, they can be considered --
t hey have the traini ng, those peopl e can be consi dered
as site workers.

CHAl RVAN POVERS: | know that in your
draft of this you made sone effort to try to

articulate this thing. 1'd encourage you to go back
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and reexam ne that to make sure you' ve nade it crystal
clear to the unexpert.

MR. PERSINKO | think you'll seeinthis
revision, | think we've gone from a couple of
par agraphs to naybe a coupl e of pages.

CHAI RVAN POVERS: You have, and | enj oyed
it. I mean, it was useful. There are still parts of it
that are challenging to the nonspecialist here.

The other question that cones up is
training that allows you to treat what | wll call
perhaps incorrectly, co-located workers as radiation
workers. |Is that sonething we should look into it?
Have you | ooked into it?

MR, PERSI NKO Yes. Oh, yes. It was
| ooked into during the Part 70 rul emaking that was
several years ago. And the training is described in
the -- | believe it's 10 CFR Part 19.

CHAI RMAN POVERS: Ri ght.

MR.  PERSI NKO So that is the training
requirenents. But it's basically to informthe worker
of the risks associated with the facility so that the
peopl e are awar e of what goes at the facility and what
to do in case of an accident. And basically so that
t hey know and understand the risks that the facility

can present.
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Any ot her questions?

| just wanted to present a high |evel
overview of the process at this point. W'Il|l be
getting to some of the nore specific areas when we
talk later, especially with respect to chem stry.

The top rowin this diagramrepresents the
aqueous polishing part of the process. This part of
t he process i s nodel ed after the La Hague facility in
France. It consists of the three steps as shown. The
inmpurities that are renoved as such things as callium
and aneri ci um

The | ower set of three boxes is what we
call the MOXfuel fabrication process. This is nodel ed
after the MELOX facility in Marcoule, France. And |
understand a nunber of the Subcommittee nenbers
visited that facility since we |ast spoke.

CHAI RVAN PONERS: And they all cane back
starry eyed and totally inpressed.

MR. PERSI NKO. But the three nmjor areas
there are the bl ending of the uranium and the oxide
powders, fabrication of pellets, the assenblies of
rods and fuel assenblies.

At this stage of the facility, which is
the construction that we're tal king about, | would

just like to point out a few things.
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Part 70 allows for a two step approval
process. One for construction and one for possession
and use, i.e., operation.

We are currently at the construction step
only.

The approval s with respect to construction
in Part 70 consists of staff review and approval of
t he desi gn bases of the principle structures, systens
and conponents, which we often refer today as PSSCs.
It also requires that the staff approve the quality
assur ance program whi ch the staff has done separately
in a separate Safety Eval uation Report already.

It's inportant to point out, | think, that
the Part 70 regul ation specifies that an Appendix B
qual ity assurance program be adopted, and it is.

It also requires that the staff issue a
decision with respect to the environnment, i.e., the
Envi ronnment al | npact Statenent.

|'d also like to point out that there's a
provision in 70.64 with respect to defense-in-depth.
That, too, has to be applied at this stage, but it
will also be applied at the operational stage as well
when the PSSCs are described in nore detail. At the
stage the PSSCs are described primarily on a systens

| evel . W& expect, based on our discussions with 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

23

applicant, that assum ng approval at this stage, that
t he possession and use stage these PSSCs woul d be
descri bed nore on a conponent |evel

And what | just want to point out in the
last bullet is the distinction between PSSCs and
|ROFS.  You'll see principle structure systens and
conmponents, that's associated also with the term
safety analysis, which is used at the construction
stage. You wi |l hear today alsothe termitens relied
on for safety, i.e., you will hear IROFS. And that's
associ ated with sonething we know as the integrated
safety analysis. That part of it is respect to the
possessio of use |license. Sonmetines we forget
ourselves and use the terns interchangeably, but |
want to point out that that one is for construction
and one is for possession and use.

DR. FORD: |Is there nmuch | essons | earned
fromthe French on the slicing topic? Do you take
into account their |icensing process and whet her we
shoul d nmodify it?

MR.  PERSI NKO W did not take into
account their licensing process. W are licensing it
according to the NRC regul ations. We di scussed
operational history and experience with the applicant

rom the French facilities, and those are being
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incorporated into the design of this facility. But as
far as the licensing process itself, no, we're using
Part 70.

DR FORD: Ckay.

MR. PERSINKO. | just want to point the
definition of design bases that we're using is the one
at 50.2. I'mnot goingtoreadit, but I just want to
poi nt out what we're using.

In a nutshell, thisis a nutshell of Part
70 performance requirenents. It basically is arisk-
i nfornmed regul ati on whi ch consi sts of consequences on
one axis, likelihood on the other.

Consequences are described 1in the
regul ations to the depth you see in the |left hand
colum. The likelihood ternms are not defined in the
regul ati on. They are described in our standard revi ew
pl an, but not inthe regulationitself. So they're not
requi rements. And during the Part 70 rulenmaking
process it was clear that the terns, |ike |ikelihood
terns could be qualitative |ikelihood terns.

But I wanted to showthat it's basically
a likelihood consequence matrix with the upper right
hand corner being an area that the applicant is not
allowed tobein. Soif thereis an accident sequence

whi ch brings i nt o one of those upper right hand boxes,
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t he applicant nust apply either at a mtigative or
preventive featureto |l ower thelikelihoodor nmtigate
t he consequences to renove t hensel ves fromthe boxes.

| didn't want to get into a lot of detail
on this, because | didn't want to turnininto a Part
70 risk neeting, but --

CHAI RVAN POVEERS: This group you can't
avoi d the subject of risk.

DR. LEVENSON: | have a question. Wy are
environmental releases listed only for the nedium
consequences, not for high and not for |ow?

CHAI RMVAN POVNERS: Because that's the way
t he regul ati ons read.

MR. PERSINKG It was per the regul ation,
of course. I think it was felt that the high
consequences were nore wth respect to human
exposur es.

DR. KRESS: The picking sequences that go
into likely, highly unlikely, etcetera, is that done
in the | SA fromexpert opinion process?

MR. PERSINKO |It's been done even at this
stage for the prelimnary hazardous analysis by the
applicant, which we have | ooked at at the applicant's
of fices. That's largely qualitative by the

applicant's decision of where it fits.

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

For t he operational stage, possession and
use stage, it alsowll likely belargely qualitative.
It's our understanding that there will be certain
systens, certain areas where the applicant will get
into nmore detail in those areas and actually do
sonewhat |ike a PRA type anal ysis.

| would |iketoalsonention, though, that
the applicant has stated for site workers and the
public, they will be applying the index nethod as
descri bed i n the appendi x to t he standard revi ew pl an.
But that part of it is not a PRA

DR KRESS: One other question on that
then. | could see how you m ght define these terns
like in qualitative ternms, for exanple, as not |ikely
to happen in the lifetime of the plant or sone such
frequency, qualitative frequency. Is that the way they
arrive at these?

MR, PERSI NKO  Yes.

DR. KRESS:. Ckay.

CHAI RMVAN PONERS: The chal | enge that you
have in nonmenclature here, if | look at the
regulations | see internedi ate consequences. |s that
what you nmean by your medi um consequences?

MR, PERSI NKO:  Yes. Correct.

CHAI RVAN PONERS:  Okay. You mi ght want 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

27
bear that in mnd, that you're really tal ki ng about
t hat .

What | al so see in your discussions wth

the staff that when they say "unlikely," in some cases
you've chosen what | would say a very likely
probability to correspond to unlikely.

MR. PERSI NKO The staff has?

CHAl RVAN PONERS:  Yes.

MR. PERSI NKO. Per haps you coul d expl ai n?

CHAl RVAN POVERS: Well, there's at | east
one case where unlikely was taken as once a year. 1'd
have to dig through to point to the exact -- | mean,
you were just discussing things with the staff. |
mean with the applicant.

MR. PERSINKO | don't know where that is
of f the top of nmy head. If you could point that out to
ne.

CHAI RVAN POVERS: It'Il be a struggle.
Ckay.

So what I'mhinting at is you really have
to give us sonme sense, sone quantification of this to
get sone i dea of what t hese t hi ngs nean. Because asi de
fromthe contortion of |anguage associated with not
unlikely --

MR. PERSINKO Let netry toaddalittle
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bit there. The applicant has chosen a qualitative
definition, the regulations allow for a qualitative
definition, and so does the SRP being a guidance
docunent, of course, would allowit as well.

There is an appendix in the Standard
Review Plan which tal ks about a nore quantitative
approach. It talks about what's known as an index
nmet hod.

Roughl y speaking a highly unlikely event
is on the order of approximately ten to the m nus
fifth; ten to minus 4, ten mnus fifth. An unlikely
event is sonewhere inthe order, | think of tento the
mnus two; ten to the mnus four roughly speaking.
And so that's the quantitative aspect of it that's in
t he Standard Revi ew Pl an.

CHAI RVAN POVERS: These are the sane
criteriathat -- | nmean, the bins that have been used
for decades in the DCE facility regi ne where the top
one is like one to ten to the mnus two, the next
one's ten to the mnus two, ten to the mnus four. A
highly unlikely is ten to the mnus four, ten to the
m nus si X. Below ten to the mnus six is deened
i ncredible.

MR. PERSINKO Incredible. Correct.

CHAI RMAN POVNERS: Unwei ghted by 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

29

consequences of --

MR. PERSINKO That's right.

Thisislargely, likeyousaid, simlar to
i ke Departnent of Energy uses in its standard, |
think it's 3009, | believe.

CHAI RVAN POAERS:  And soneti nmes since |l' ve
| ooked at 3009 --

MR. PERSI NKO | mean, this isn't MOX
specific. Thisis fromthe 10 CFR Part 70 regul ati on.

Just a little bit about schedule. Said
said, we issued our draft SER.  Received a revised
envi ronnental report. Received a revi sed Construction
Aut hori zation Request. s | say, we also issued our
draft EI'S out for public comment. The public coment
period closes in May 14th, | believe. And we intend
to issue our draft SER construction this April, the
end of this nonth, very shortly. The final EIS in
August and the final SER in Septenber.

CHAl RVAN PONERS: The ACRS as a matter of
its own operating standards has deci ded not to | ook at
Envi ronnmental | npact Statements. But |let me ask you
this question, would it benefit us to examne it? O
do we get everything we need to know out of the SER
and the CAR?

VMR PERSI NKO. | think there's a | ot of
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good and interesting information in the Environmental
| npact Statenment. | think it's not -- of course, it
has a different purpose which focused in on acci dent
per se as nore directly as this does. But | think
there is a lot of good information regarding
consequences sinceit's consequence based and not ri sk
based -- risk-infornmed as a consequence docunent. But
it has a lot of good and interesting information in
it. So | think if sufficient time exists for the
Subconmm ttee nenbers, it's a good docunent to read as
wel | .

CHAI RVAN POVERS: I n your SER you have a
set of sentences that appears sufficiently frequently
that |'msurprised you didn't devel op an acronym for
them You m ssed a real opportunity to expand the
acronyns used in governnent here.

This set of sentences begin with "The
appli cant has determ ned this sequence to be 10 CFR
70.61.C threshold for facility worker, but belowthe
10 CFR 70.61.C threshold for the public and site
wor ker. The staff has independently evaluated this
sequence and agrees to its categorization."

DR. KRESS: It'd be a long acronym

M5. WESTON: Can you give ne the citation?

CHAI RMVAN POVERS: Vwell, | can. It is
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endemc tothe report. | bet it shows up a 150 ti nes.
And like |I say, the opportunity for devel oping an
acronym here was just -- |'m surprised you could
resist.

It's 5.0-22 that | quote from

What |'minterested in is can you in the
course of the presentation give ne a thunbnail sketch
of what you neant when you said the staff has
i ndependent |y exam ned t hi s sequence and has | ooked at
the categorization. Does that nean that the staff
t ook t he descri ption of the sequence and devel opedits
own source terns for this sequence, and t hen conpared
it tothe requirenments in the cited section of the 10
CFR?

MR. PERSI NKO We did sone rather detail ed
| ook into that. And naybe Dave coul d expand on that.

CHAl RMVAN PONERS: |'m not |ooking for a
conprehensi ve di scussion in this. It appears, |ike I
say, 150 times. It is probably alower bound esti nate.
But a few exanples of it m ght be very useful. And if
it can't be done here, maybe there's sone ot her things
that | should | ook at.

MR. BROMN: Well, ny name i s David Brown.
|"ma health physicist on the licensing staff.

| think maybe your question is best here,
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| ooki ng at the subjects for the day.

What the staff did was |ook at those
events which really define what principle systens,
structures and conponents needed to be i n pl ace. There
wer e about 40 of those types of events. And that's
the level at which the staff did from conformty
anal ysi s.

It does require that we depend on the
appl i cant's proposal for hownuch material's goingto
be in a certain area and what the hazard is, whether
it's afire, aspill or an over pressurization.

CHAl RMVAN PONERS: | agree. You have to
bel i eve at t he applicant when you | ook at the nateri al
at risk. But nowwhen you | ook at the rel ease fraction
and the transport of that material, you don't have to
be dependent on the staff.

MR. BROMN: Yes, sir.

CHAI RVAN POVERS: And what |' maski ng for
is that done independently?

MR. BROMAN: That was done i ndependently in
t he sense that we | ooked at the staff's handbook where
we have what you referred to earlier as the Machina
type rel ease fractions and replicabl e fractions. That
was al so the reference used by the applicant.

CHAI RMVAN PONERS: COkay. Now, if | | ook at

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

33

the Machima database, | find for events involving
plutoniumin a fire, for instance, experiments with
plutoniumon afilter paper that's put intoafire and
various things done with it. And then when | | ook at
it applied here, | find 830 kilogranms of material at
risk. Ahell of apiece of filter paper we're tal king
about here.

How does the staff do the extrapol ation
and scal e what's invol ved here?

Then | look at how the material is

transported and | see transport fractions cited, and

whatnot. And | say, gee, you know, usually when I
t hi nk about aerosols noving, | see things Iike
t ur bul ent deposi ti on, gravitational settling,

t her nophoresi s, diffusiophoresis and | don't see that
here. So howdoes the staff i ndependently eval uat e how
much material goes fromthe site of release to -- to
site of generation to the site of release fromthe
pl ant ?

MR. BROAWN: For Construction Aut hori zation
Request, the staff did not extrapolation from the
experi ment al val ues publi shed i n our handbook fromt he
studi es, you know, referring to, as you say, perhaps
a filter paper.

W did try to get sone reasonable
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assurance that at | east those experinental val ues are
boundi ng. For exanple, if 1've got 800 kilograns in
a gl ovebox inside cans that are sealed, it's not as
susceptible to release as the material on the filter
paper. Nonet hel ess, the val ue was used.

CHAl RVAN PONERS:  Yes.

MR, BROWN: Wth respect to transport
fractions, the applicant largely did not «credit
removal nechani snms between t he source of rel ease and
t he SAC, except for HEPA filters. So the staff also
focused on that renoval mechani sm

CHAI RVAN PONERS: So what you're sayingis
that what you've done is try to assure that you're
bounded?

MR. BROMN: Yes, that's a good summary of
what we' ve done.

CHAI RVAN POVNERS: kay. That that really
is what you're talking about, an independent
evaluation and there's some assurance that it's
bounded?

MR. BROWN:. Right. And especially where
there --

CHAI RMVAN POVERS: There's nothing to
apol ogi ze for.

MR. BROMN: No, no. Especially in those
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cases where the dose was adequately mtigated bel ow
t he performance requirenments we did not continue the
revi ew.

CHAl RMVAN PONERS: Ckay. Now let ne ask
you this question. Having struggled through this and
now com ng back and telling you that we got five nore
facilities, different in nature that you're going to
do, would you like to have a better database?

MR BROM: |'msorry?

CHAl RVAN POAERS:  Wbul d you |i ke to have
a better database and easier conputational tools for
t he anal ysi s?

I mean, the Machima database s
i nteresting, because thereis -- it's a huge anount of
experinments and a certain discretion in which one you
t ake as your exanpl e.

MR. BROWN: | think, by in large, the
staff does not need additional refined data because
other than for this facility, which is a plutonium
facility, we're largely dealing with |ow enriched
uraniumin the fuel cycle division. And the | evel of
refinenent that you're suggesting just --

CHAI RVAN PONERS: Yes, but ny ground rul e
was that you got five nore of these com ng down.

MR BROMN: Just like this?

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

36
CHAlI RMAN PONERS: At | east as bad as this

one.

MR BROWMN: Onh. Yes, | would Iike
addi ti onal data.

CHAI RVAN POVEERS: Okay. There is a
chal | enge in using the Machi ma dat abase, it seens to
me when | try to use it. And what | select is ny
choi ce of the experinental data to use there.

Go ahead.

VR. PERSI NKO That concludes ny
presentation.

Next Chris Tripp will talk about the
criticality safety, | believe.

The Subcommittee has asked for a
presentation on criticality safety to the extent that
there may be sone uni que aspects to di scuss.

CHAI RVAN PONERS: Thi s i s our drive toward
conpl eteness. And it's useful for us to be rem nded
of what's done inthe area of criticality safety. And
in that regard we need to understand the double
conti ngency principle and the ANSI standard in this
ar ea.

MR TRIPP: |'m Christopher Tripp. I'm
the criticality reviewer for the MOX fuel fabrication

facility.
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| can certainly talk extenporaneously
about the ANSI standards or doubl e contingency. But
that wasn't really planned as part of the
presentation, but |'d be nore than willing to answer
any questi ons.

CHAIl RVAN POVNERS: Well, just rem nd us
what those things are.

MR. TRIPP. Well, certainly.

Wel |, doubl e contingency is very simlar
tosinglefailurecriteria. You basically have to have
at | east two unli kely i ndependent process upsets occur
before criticality is possible.

And there are a vari ety of ANSI standards
t hat have been devel oped by Subcomrittee 8 that rel ate
to this. They have to do with programmatic issues
such as that's where doubl e contingency is di scussed,
al so code validation and so forth. There are specific
criticality limts, training requirenents and so
forth.

CHAI RVAN POVERS: W recently, two or
three years ago, there was a criticality event in
Japan that at |east created a stir in Japan. If one
conmplies with the double contingency, would you get
into that kind of criticality event? Could you still

get into that kind of criticality event?
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MR TRl PP; Well, of course it's not a

guar ant ee of safety. You coul d have two fail ures occur
by coi nci dence by just -- you know, that occur at sone
frequency on the order of highly unlikely, it could
happen. But | think it would be much less |ikely.

| think in Japan you had a nunber of
factors that you wouldn't haveinafacility that is--
this is not in accordance with double contingency.
There | think you essentially had a single failure
where, you know, the system was set up such that a
si ngl e operat or nmaki ng a m st ake as to t he anmount of - -
the type of material to add to the system caused a
criticality.

CHAI RVAN POVNERS: It seens to ne we had a
-- that we've had sone recent -- again, recent is a
relative term Recent eventsinUS. facilities where
operators have nmade errors in what material s they put
and leave in the vessels. Is that a violation of
doubl e conti ngency or is that just sonething that gets
al | oned by doubl e conti ngency?

MR TRI PP: Wll, that would be a
vi ol ati on of doubl e conti ngency. That woul d be where
one of the two controls was | ost.

CHAI RVAN PONERS: Remi nd ne, Mag. | think

we had an event -- a near niss event at General
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El ectric. Is that true?

M5. WVESTON:  Yes.

MR TRIPP: Yes. | believe in that case
that it was a case of the operation not bei ng done in
conmpliance with the approved safety basis. So | know
the i nspectors are starting to devel op procedures and
so forth to cone about that part of the process.

CHAI RVAN POVEERS: But your essential
point, | nmean the salient point that you' re nmaking
here i s doubl e contingency is not the guarantee that
you will not have a -- conpliance with double
conti ngency does not nean that you're assured of not
having a criticality event?

MR TRIPP: Right. Right. It should give
us reasonabl e assurance if, you know, other things
such as reliance on engi neered controls, which | think
that we've seen so far is tends to be the case here
nore than in some of the older facilities we |icense.

CHAI RVAN POVERS:  Ckay.

MR,  ROSEN: In that sense, then it's
exactly like the single failure criteria?

CHAIl RMVAN POVNERS: Yes. Well, it's only--

MR. ROSEN: No guarantee t hat you' re goi ng
to have one failure.

CHAl RMAN PONERS: Yes. But | think it's
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nore than that. | think that the operator is capable
of doing things that sinply are not covered by the
doubl e contingency. You can do things, especially
when you enpl oy -- use adm ni strative controls as part
of the process.

MR. TROSKOSKI :  Just by way of background
-- nmy nane is Bill Troskoski. I'mw th the NVSS staff.

The Tokai nura event invol ved m xi ng up, |
believe it was 16 percent enriched in a systemthat
was desi gned to handl e only about 5 percent enri ched.
Most of our lowlevel facilities only handle 5. There
are a few that are involved in the downbl ending
operations, and the possibility of m xing up the | ow
and the high I evel controls has been | ooked at.

MR. TRIPP:  kay. If there is no nore
guestions for the tinme being on double contingency,
one thing that we were told that the ACRS was
particularly interested in was di scussi ng any uni que
aspects of MOX and plutonium versus uranium
facilities.

And there are several unique aspects of
that that we're prepared to tal k about here. One, of
course, is that plutonium chemstry and physical
properties are a |lot nore conplex than uraniumin a

nunber of ways. For one thing there are nore val ence
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states of plutonium which nmeans that plutonium
chem stry tends to be nore conplex. Although that's
primarily a chem cal safety concern, there are sone
criticality inpacts. Because the form and type of
mat eri al has an inpact on the value of effective for
the system It can be quite sensitive to that.

And in addition, there's a concern about
efficiency of solvent extraction where if you don't
have the right valance state you can concentrated
plutonium in your waste streams, which would be a
criticality concern because that's eventually
di scharged unsafe geonetry.

In addition, there are a variety of
different phases and a variety of different oxide
forms. Typically they tend to have a greater anount
of porosity than U02 type oxi des. And that's i nportant
because it's credited in several parts of the process,
being | ess than theoretical.

And anot her factor is the nmorph conpl ex
i sotopic nature. It beconmes a nultidi nensional issue
because i nstead of controllingjust oneisotopic, that
of us U235, which you do in nost of our facilities,
there's a nunber of different isotopes that have to be
controlled. Particularly the plutonium 240, 241 in

the incomng feed material with nost of the bal ance
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bei ng pl utonium 239. Also there's a slight anmpunt of
uraniumin the incomng steam And, of course, once
the oxides are blended together than the relative
amounts of plutonium and uranium are a key physi cal
perineter that you need to control.

Sothis generally |l eads to having materia
that's al nost conpletely plutonium239, and we have a
schematic of that on the follow ng slide. But it
leads to having lower Ilimts typically, smaller
critical masses and so forth than either | ow enri ched,
hi gh-enriched or spent fuel that's used for
repr ocessi ng.

In terms of the process, the main unique
step that's different than what you normally have in
atraditional fuel cyclefacility, traditional sort of
experience that we've had inregulating facilitiesis
this blending of oxide powders. We do have sone
licensed downl oading operations, and they nostly
consi st of conbing uranyl and plutonium nitrate
solutions together. And in this case we have a powder
bl endi ng process.

That's credited for criticality and it's
i mportant particularly when you have the powders to
ensure the powders are dry and that they are

adequately m || ed and honogeni zed and so forth so t hat
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you don't have unwant ed vari ations i n pl utoni umassay.
So |l think if it gets to the licensing stage, that's
one of the key things that we would be interested in
| ooki ng at and focusing on that step of the process.

Interns of theisotopics, | think some of
you many be fam liar with the reprocessi ng experience.
What we' ve done here is we've contrasted the i ncom ng
feed isotopics onthe left to what you would typically
see for the feed material for areprocessing plant. In
this case it assunes that you have pl utoniumrefeed in
a closed fuel cycle which results in having higher
proportion, higher mass plutoniumisotopes. It's not
necessarily indicative of French plants, but it's
indicative of a typical situation

And so the material being that nmuch purer
has a nuch higher reactivity. You may need to have
| ower, smaller di nensions, nore bounding criticality
[imts and so forth.

And in terns of open issues, there's one
main open issue in criticality, and that was
identified early on as being one of the main issues
that we knew would be an issue. W identified the
validation, which is a part of setting the upper
critical limt, the maxi mumk ., as being the design

basi s value. And that's inportant because you have to
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know that in order to design a facility. You have to
know what value of k-effective you're allowed to
design up to. And so it's necessary to do it before
t he design is conplete.

This really has two issues involved in
that. One is the issue of benchmarking, how you
benchmark the criticality codes and do you set the
subcritical margins once that's done.

There are | i m ted benchmar k dat a avai | abl e
for arange of i nportant perinmeters, and these i ncl ude
t he neutron ener gy, noderated or fuel rati o, plutonium
240 content and so forth that have been identified as
t he mai n perineters, so you have to determ ne t he code
bi ases, the function of.

There's al so cases where t he appl i cant has
indicated they plan to take credit for a nunber of
absorbers, including cadm um borated concrete and so
forth. And the issue there is they're not allowed
pl ut oni um benchmarks that contain these materi als.

In terms of setting the subcritica
l[imts, all processes are required under 70.60.1.Dto
be subcritical wunder abnormal -- under normal and
credi bl e abnormal conditions.

The past |icensing practice at ot her fuel

facilities we've accepted a maxi mumKk ., excl usive of
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all bias and uncertainty is a .95 for the abnornal
condition. And that's identified as a design basis
val ue.

W originally considered setting a
l[imting value, design basis value for normal
conditions which in sone cases, as our two |licensed
hi gh-enriched facilities is a |ower value than the
abnormal case. W considered setting that as a hard
[imt. But after a nunmber of discussions with the
applicant, it was thought that a nore risk-informed
approach woul d be to consider that a systemspecific
basi s.

Sone systens are nore sensitiveto changes
in Kegy Wth respect to perinmeters of the system
such as if you have a plutonium solution systemit
tends to be -- small changes can have | arge changes in
Ketry- So you may expect to have a large amount of
margin in those cases.

There's ot her systens such as MOX powder
systemwhere you may have | arge anounts of powder and
a small change in the mass is not going to effect the
Kerry that nuch. And it may argue that you don't need
to have as nuch as margin for those cases.

So because that's largely system

dependent, we had decided to | ook at that nore as a
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[imting condition of operation type of limt to make
an anal ogy with the reactor worl d and say "Ckay, we're
not going to call that design basis value, but we are
going to say the nethodol ogy for determning that is
part of the design basis.” And so that remains an
open issue exactly how you do that.

Because of the fact we had |imted nunber
of benchmarks, there are special tools required
including one thing that has been wused in the
applicant's validationreport and sonethingthat we're
| ooki ng into acqui ring is Cak Ri dge's
sensitivity/uncertainty methodology. And that's
typically the way a validati on has been done in the
past is you tried to find experinments that are cl ose
to the systens you're trying to nodel in terns of they
| ook simlar, given physical ternms or if they have
simlar neutronics. You knowsim|ar energy, neutron
energy, spectrum and so forth. But that nay not
al ways be possible if you don't have a lot of
benchmark data. So these nore anal ytical techni ques
that have been developed in recent years to try to
det erm ne whet her benchmarks that may not | ook |ike
the cases that you're trying to nodel are in fact
appl i cabl e or not.

DR. FORD: How rate-limting, the fact
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t hat you say t hose few benchboard for validation, how
l[imting is that? Howrate limting to the novenent
forward of this licensing process? Is it years,
nont hs before you can resol ve that issue?

MR TRIPP: Well, we have nade a | ot of
progress toward resolving that. The first validation
t hat came out had a |l ot | ess benchmark data appliedto
it. There is nore out there that has been added.

DR. FORD: And, again, | keep com ng back
to the French when we MELOX facility. Are there any
informati ons that you can get fromthat facility to
resol ve this apparent |ack of data?

MR TRIPP. Well, that --

DR.  FORD: Have either you or DCS
appr oached t henf?

MR. TRIPP. W have not really talked to
themin detail. | think you have the probl em where
if you go back to this graph, there's large
di fferences between the French plants and the U S
plant in terns of the isotopics. So the French
benchmar ks and validati on may not be applicable.

DR. FORD: They are not applicable at all?

MR TRIPP. Well, they're certainly not
boundi ng because the material the French use, it woul d

be | ess reactive neutronically t han what we' re deal i ng
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with here. It's much nore purer isotopically.
However, there may be other ways to deal with that in
terms of conservative cal cul ations that may be wel
benchmar ked but nmay be nore conservati ve.

DR. LEVENSON:. Do you have access to the
classified information on this?

MR. TRI PP: No. W haven't obtai ned any of
t hat . Certainly there hasn't been any classified
informationinthe validationthat's been presentedto
us.

DR. LEVENSON: The licensee may not have
access to the classified information, but | wondered
if staff had access for its validating.

MR. TRIPP: Yes. W haven't | ooked to see
if there's any that's applicable, and that's a
suggestion that we can probably take.

CHAI RMAN PONERS: You're considering the
i nvestnent that's been nade over the | ast 30 years in
criticality safety within the DOE framework, | would
assune that there is adequate.

DR LEVENSON: That's my questi on.

MR. TRIPP: W can certainly |look into
t hat .

I n doi ng the validation the applicant has

basically divided the plan into five different 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

49

of applicability and found a separation determ nation
of bias on each one. Here we can talk a little nore
specifically about the nunber of benchmarks that are
avai l abl e for the plutoniumnitrate sol utions and for

finished MOX fuel there are relatively a | arge nunber

of benchmarks in data out there. | think there's over
a hundred experiments, | believe, of these two
syst ens.

Some systens, particularly the MOX powder
systems and plutonium conmpounds dry up to wet
solutions using things |ike oxalates and pl utonium
fluorides and so forth. They're not so well
benchmar ked. And in those cases if there's not
avai |l abl e benchmark data for those, there nmaybe need
to be other things |ike additional margin or things
applied that the -- we're not quite to that stage yet.

What we have done is we have reviewed a
val idation report that we received i n January of 2003.
We' d received parts of that before, but we received a
nore conplete revision to that in January.

We had a neeting in -- this should say
Mar ch. | apologize for the first -- different
neeting. There was a neeting in March to di scuss what
we considered to be the big picture itens in the

val i dati on. When we identified sone basic concerns
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with the analysis they'd done, we decided to
comuni cate early and try to conme to resolution. And
t hose are basically a conpari son of the stated area of
applicability to the range of perineters covered by
t he benchmark data and how to deal with the | ack of
benchmarks in sonme cases. And basically what the
applicant is doing nowis going back and reeval uati ng
whet her they need the full range in each case or
whet her maybe the area of applicability nay have been
t oo broadly defined, whichit [ooks like it may be the
case in sonme cases. So we're waiting on the results
of that.

In addition, we're trying to acquire the
new SCALE code which will have this sensitivity and
uncertainty methodol ogy built intoit to help resolve
our open issues.

Anot her issue that cane out of the
validation recently was an issue over dual versus
single perinmeter control and neeting double
conti ngency where the CAR has committed to the
preference for dual perineter control such as
controlling both nmass and noder ati on where you' d have
to get a change in both perinmeters in order to reach
criticality. That's clearly preferable because when

you realign a single perinmeter, you have a |lot nore
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potential for cormmobn node type of failures to occur.
You don't knowif you identifiedall the possible ways
and that perinmeter could change.

But in talking about the subcritical
mar gi n, there was some question about the degree to
whi ch t hat was being applied. So that remai ns an open
issue that really deals with control inplenentation;
how do you i npl ement doubl e conti ngency in the plant.
But we've identifiedit as sonmethingthat will needto
be |ooked at, and clearly will be |ooked at nore
closely in the foll ow ng stage.

So just to conclude, our major issue is
the setting of the design basis K limts which
i ncludes all of the aforenmentioned itens. And we knew
that this would be an issue early on in the review
Up until now we basically licensed two types of
facilities, a lowenriched and high-enriched fuel
facilities, urani umwhich have a |l ot of benchmark data
avai |l abl e t hat has been historically used successfully
by the applicants over a nunber of years. Werever
we're going outside that traditional framework in
terms of composition, formand material this could be
an issue. It was an issue sonmewhat in the ABALAS
review. It could be an issue in goingto greater than

5 percent type fuel, and so forth.
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So we're in the process of review ng the
validation and trying to get the codes answered, the
guestions about benchmark applicability and we're
essentially waiting on DCS response to sonme of our
questions back in March. Andthat's really the status.
Currently we are, as with the other open itenms, on
track for closure by Septenber of 2003.

DR. FORD: |'msorry. This is not ny area,
so forgive me if it sounds a sinple question

The SCALE-5 code, that's a neutronics
code, an NRC neutroni cs code?

MR. TRIPP:. Yes. It was devel oped by Cak
Ri dge under a contract and it's used by a number of
applicants.

DR. FORD: Ckay. Now, in this particular
appl i cant al so using the SCALE-5 code?

MR. TRIPP: Yes. Yes. Wen they do the
validation, they would validate a specific code, a
specific version of that code for use.

DR. FORD: And you're seeing that the main
problem here is that there's few benchmark data to
validate that code for these various areas of
appl i cati on?

MR. TRIPP: Right, for certain areas. Sone

areas are well benchmarked, other places there are
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holes in the data and so forth.

DR. FORD: Well, how big are these hol es?

CHAl RVAN POVNERS: The MOX powder, it's
going to be pretty big.

DR. FORD: So does that not therefore put
a large onus on us to try and get relevant data from
t he French?

CHAl RVAN POVNERS: The trouble is, Peter,
that they don't have the rel evant data.

DR FORD: Well, any data of any sort that
m ght be -- it may not be precisely the right data.

CHAI RVAN POVERS: Your definition of
precision is different here. To you the isotopics is
no never mnd, it's everything here.

DR. FORD: Okay. |I'mtrying to put us in
a position of being in, say, 5 years tine suddenly
t hi nki ng oh heck, this is wong. |Is there anyway the
code is wong or the predictions from the code is
wong for the particular conditions that we have at
this plant?

Am | fishing unnecessarily here?

What |' mhearing fromthi s nessage i s t hat
you have ot her code which both the regul ators and t he
applicant use. And there's sonme questions about the

val i dati on of that code for the various applications,
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the five areas of application. Now, how confortable
or unconfortable should we feel about that |ack of
benchmar k dat a?

MR KLASKY: |'m Mark Kl asky from DCS.

l"d like to clarify a couple of things.

| think as Chris has pointed out in a
couple of cases there are not specific experinments
t hat precisely match the conditions that coul d exi st.

DR FORD: Right.

MR. KLASKY: And those conditions coul d be
acci dent conditions, for exanple.

DR FORD: Right.

MR. KLASKY: And the issue, and | think
what has really cone to the forefront in the |ast
let's say 5 years or so, that one recogni zes that the
neutroni c properties of systens that nmay not precisely
have t he sanme characteristics, but yet when one | ooks
at neutron energy spectrum nore cl osely resenbl e t han
otherwise at first glance. And so in this regard
certain spectral methods have been devel oped,
certainty techniques applied to try broaden the area
of applicability. But I think the inmportant point to
note is that what we're tal king about is basically
j ust enhanci ng or perhaps expandi ng upon the -- howdo

I want to characterize this -- the area of
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applicability or the margin, if you wll.

| think what has been appliedin some fuel
facilities is a margin of .05. And so, obviously,
when one has fewer experinents, one enhances the
margin. | think that's what we're real |y tal ki ng about
here. Putting sone nore quantitative assessnent into
further our justification of the margin that we've
chosen for the facility.

CHAI RVAN POVNERS: Peter has wittento the
Conmi ssi on. And anobng the things that he recomended
to the Commi ssion was to continue those activitiesto
expand the spectral character capabilities of the
code. So he -- he was an enthusiastic supporter of
that effort.

DR. LEVENSON:. When you say it is m ssing
data and you listed things I'ike plutoniumin solution
or evaporation, etcetera, these are all steps that
have been done t housands of times in our reprocessing
pl ant s because t he DOE reprocessi ng pl ants, unli ke the
French reprocessing plants, do have this isotopic
m xture. And it seemed to nme that at nost there is
one new one, and that's the MOX mi xture itself. But
for alnost everything else you do, there's a huge,
huge dat abase out there.

You know, the NRC |licensed MOX fuel for
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both BWRs and PWRs i n the m d-70s, and sone assenbl i es

in both types of reactors back then. That was | argely
on t he basi s of the governnent database. | guess we' ve
lost it?

MR. TRl PP: Vell, | would assunme it's
still out there, but you know how well you validate
the code, like Mark Klasky said, has all to do with
t he anpunt of margin you use. | don't know how mnuch
margin was in those facilities or how they were
desi gned - -

DR. LEVENSON: No, no. It's the

experinmental data that led to their designs that I'm
tal king about. Not their design. You wouldn't work
fromtheir design. But there's a huge anpbunt of dat a.

MR TRIPP: Yes.

DR LEVENSON: As our Chairnman nentioned,
you know a | ot of people have often questioned how
much noney, was it all really necessary that went into
the DOE criticality program But it was huge.

MR. TRIPP: Yes, and there probably is
data out there we haven't seen. All | can say is that
it hasn't been presented to us.

CHAI RMAN POVERS: I'"'m really totally

unfamliar with the availability of those data to

uncl eared personnel, thought | don't imagine it's
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enor mously protect ed. And it definitely covers
evaporation to dryness including fluorides and t hi ngs
like that, because they arise naturally in our
processi ng steps.

The database is geriatric relative to a
ot of things, but nore criticality data is fairly
old. But we don't have anybody on the Comm ttee that
we can ask to go check on that very easily.

MR. TRIPP: Yes. Well, we haven't really
taken an active role in trying to pursue that.

CHAl RVAN PONERS: And | can chat with the
fol ks up at Los Al anos.

MR. PERSINKO. Early onin the project DOE
has i nformed us that not having access to classified
mat eri al woul d not be an i ssue. So, you know, if there
is data out there that you can classify data that
would be pertinent to this, | wuld expect the
Departnent of Energy, who is also playing a role in
this even through they're not the real applicant, to
identify that data so that we could go look at it.

CHAI RMAN POVERS:  Yes. It m ght be usefu
just tosniff around alittle bit, chat with peopl e at
Los Al anps especially at TAS5 and see what they think
t hey have available. It mght give an ear to give you

some specificity when you talk to DOE about that.
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Because, | nean quite frankly what happened was we had
a few criticality accidents in the conplex and the
deci sion was that ain't going to happen again.

Now, the database collection activities
wer e aggressi ve, but we rely on the doubl e conti ngency
a lot, and probably nore than we shoul d.

Chris, go ahead.

VR. TRI PP: I had finished ny
presentation.

CHAI RVAN POWERS: You' re done?  (kay.
Thank you.

VWhat you're telling us, | think, is w're
going to tune into this nore especially in the
operational -- when we go to the possession and
operational |icensing.

MR. SIEBER: Maybe | coul d ask a questi on
bef ore we | eave the subject.

It seens to ne t hat when you descri be what
the feed stock is, that there is a presunption of a
certainlevel of various isotopes whether it's weapons
grade, reactor grade and so forth. And if you go to
critical or not, accidentally or ot herw se, depends on
preci se know edge of what the i sotopic conpositionis.
So | presume for every batch there is a set of sanples

that are taken and anal yzed --
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MR. TRl PP: Yes.

MR. SIEBER. -- so that you know what t he
reactivity is for each batch, is that correct or not?

MR TRIPP. Well, the approach they've
taken is to define a set of boundi ng i sotopics for the
process. That the feed is supposed to stay within
sone specification. And they' ve assuned it to be 96
percent plutonium 239 and 4 percent plutonium 240.

MR SIEBER Which is pretty reactive.

MR TRIPP:. Wich is pretty reactive.

MR S| EBER  Yes.

MR. TRIPP:. And | woul d assune that woul d
be sanpled up front to insure that it is naintained
wi t hi n those boundari es.

MR. SIEBER. And probably nore |ikely 80
percent of 239 with the rest 240 and 241? So that's
where you get the conservatismfronf

MR TRIPP. Well, they'vetoldusit would
be between 90 and 95 percent.

CHAI RVAN PONERS: Yes, it's going to be a
| ot nore.

MR, KLASKY: Mark Kl asky.

Just to answer your question, the materi al
| think Ken nenti oned at the begi nning and all through

expanded upon that. W have two source feeds.
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Certainly the material that's com ng are bei ng source
feed is very well characterized and will be the 96
percent. The alternate feed stock, perhaps, you know
it's in essence waste that's being collected froma
nunber of different facilities and will undoubtedly
have sone variability.

MR. SIEBER  So you're going to have to
characterize the alternate feed streanf

MR, KLASKY: Well, that material, again,
it would be conservative to assune the 96 percent.

MR. SIEBER.  kay.

MR KLASKY: For criticality.

MR. SIEBER. kay. Thank you very nuch

MR SIEBER Well, thanks, Chris.

At this point we have adjusted the
schedule. We're goingtodiscuss alittle bit about ny
buddy red oil here. W have two presentations on
this, one from DCS and one fromthe NMSS staff. |
intend to break for |lunch between those two.

And, Mark Klasky, | caution you and
because of various rules, that should somebody from
t he public show up and ask ne about hearing red oi
after lunch, you may get to repeat your presentation.
| don't anticipate that, but | caution youthat that's

a possibility in making this change.
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At this point I'll introduce Mark Kl asky.

He's going to talk about one of life's little
nmysteries, red oil.

This is not, by the way, oil that cones
fromthe forner Soviet Union.

Mark, if you're going to wonder around
| oose up there, we're going to have to wire you up.
And the gentleman right behind you will do that
Wi ring.

MR KLASKY: Mark Klasky. | |lead the AP
Saf ety Review for DCS.

| guess we're here this norningto discuss
two different aspects. First, | want to present our
approach to preventing TBP degradation or red oil
phenonena, and we'll discuss the details of that.

In addition, | also want to basically
address sone of the issues that arose last tinme, |
think it was |ast year at the ACRS neeti ng.

Next slide.

And it's the content of the presentation.

I"m going to discuss our approach to
understandi ng tri butyl phosphate, it's degradati on and
red oil. And there's <certainly a Ilot of
m sunder st andi ng of t he di fferent approaches t hat have

been attenpted in the past. And | want to basically
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start fromthe perspective that what we' ve done here
is to really go nore into the details here, the
fundanent al s, di ssect the probleminto small parts and
nove forward, while at the sane tinme recogni zi ng t hat
there's 50 years of experience, much of it largely
engi neering, but at the sane tinme that experience is
very inportant in formul ati ng a conprehensi ve robust
saf ety approach to preventing red oil events.

| finally want to nention that we do pl an
to do confirmatory testing during the integrated
safety analysis to validate our approach

| want to al so nention that we' re worki ng
inconjunctionw ththe national | aboratories and al so
MT, and MT will be involved in the confirmatory
t esting.

| want to point out the general portions
of the process where we either won't have or don't
have organi cs present.

DR.  FORD: You're nmoving it too fast.
There it is.

MR KLASKY: In the initial part of our
process we di ssol ve pl ut oni umoxi de i nt o sol uti on, and
that isanitrate solution. And that nitrate sol ution
is then fed into a purification process where we

separate plutoniumfromthe feed streamand we send it
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onto the process. W precipitate it to a oxalic acid
addition and finally we produce powder. And so the
sol vent i s obviously present inthe purificationunit.
It under normal conditions should not be present in
the precipitation unit, and |ikew se in the sol vent
recovery unit we obviously expect solvent to be
present in the acid recovery and oxalic nother |iquor
recovery, nominal organic content is very | ow.

CHAl RMVAN POVNERS: When you use the word
solvent, you're not just tal king about norprophenic
hydr ocar bon, you're  talking about pr opheni c
hydrocarbon with the tributyl phosphate as well.

MR. KLASKY: That's correct. In this
process one has to use a diluent to provide the
requi site density separati on or phase separation, and
al so change the viscosities of the nedium as well.
So, indeed, when | speak of TBP, recognize that it's
only 30 percent of the solvent itself.

Havi ng gone t hrough t he nom nal | ocati ons
of the solvent, | think one inportant point to
recogni ze is this is where the solvent is supposed to
be, but you know we do have potential to nove it into
ot her process equi prent. And so we have to design our
facility with that in mnd. And that certainly is a

| essons learned through the 40 or 50 years of
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experience with tributyl phosphate in the diluent.

kay. So now | want to talk about red

oil, per se. | really want to get into its nolecul ar
form if you will, in the next couple of slide. But
first before doing so, we'll just briefly introduce

it.

Back i n Hanford about 1950, 1953 the term
was first coined. And a very vague qualitative
definition was attached, and it basically has
acconpanied red oil for 50 years. And | think that
the major characteristics that have been used to
describe it are, in essence, a phaseinversionthat is
a density of 1.1 to 1.5, which in essence causes a
phase inversion. The nitric acid density is,
obvi ously, between 1.1 and 1.4 or so dependi ng upon
the normality.

| want to tal k about the energetics of red
oil. It'salsousedintryingto--inaqualitative
sense, describe it.

Experi nents were conducted by Stieglitz
out of Germany to characterize the energy of a TBP
uranial nitrite addict. And what they found was t hat
basically at about 225 degrees the uranyl nitrate
addi ct underwent thermal deconposition. And through

DTA measurenents they obtai ned about 390 joul es per
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gram So, you know, it's energetic but it's not TNT.
| think the inmportant point is to really understand
that it's energy content is significant, but it is not
truly an expl osive.

Red oil has been synthesized it about 5
different or four different |ocation, and it has been
synthesized to a nunber of different nethods,
including reflux, reflux distil and followed by
distillation. And it also produced in a closed
vessel . And what nominally the means by which one
produces this, for exanple, in reflux is to take a
solution of tributyl phosphate and add nitric acid
nom nally in about aonetothreeratio. And basically
just reflux for about 48 hours, 76 hours at boiling,
110 degrees or so, and dependi ng upon what t he dil uent
i s, indeed one can produce red oil. And | think there
was a nunber of points that | want to meke.

Red oil is not synonynous with run away
reaction. Red oil is a material that we're going to
tal k about in the next slide or next point.

Let's see, what else did | want to say?

MR. ROSEN. Well let nme ask you a quick
guesti on.

MR. KLASKY: kay.

MR. ROSEN. When you say 110 degrees or
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so, you're tal king centigrade?

MR. KLASKY: Centigrade, yes. |'mjust
gi ving you a representative means in producingit. In
cl osed vessel synthesis the tenperatures rise. In
fact, in a close vessel production of red oil has
rai sed to pressurization of the vessel itself as well.

In the majority of cases where the phase
i nversion and energetics have really differed from
t hat of the tributyl phosphate uranyl nitrite addict,
the diluent contained |arge cyclic hydrocarbons or
| arge quantities of the diluent was a cyclic chain
hydrocarbon. And that seens to be the nost profound
finding of the investigations where basically they
tested a nunber of different diluents; straight chain,
branched chain, and the cyclic chain diluents and
really found that in the case of the cyclic chain
diluent it was much nore readily -- or | should say
red oil is nuch nore readily forned.

So in attenpting to understand the
nmol ecul ar structure, a nunber of di fferent
experimental techni ques have been utilized, including
NMVR, infrared spec, gas chromat ography and el enent al
anal ysi s.

The major results of these experinmenta

tests have been to characterize the residence
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structure of the addict. And | think the nost
i mportant aspect is that they' ve peak down to the P-31
resi dence, a peak at about 2.4 parts per mllion, and
that is the uranyl nitrate addict. They also found
resi dence peaks at, | think, .5, 2.4, 4.5 and 5. 4.

And t hese are peaks that real |y acconpany
-- they could be 3 -- that really hasn't been
investigated all that nuch. That's one area that |
t hi nk during our confirmatory testing that we can add
sone insight into precisely what is seen. These
results that |"'mreferring to were done at Los Al anps
by Panel a Gordon.

CHAI RVAN PONERS: Those shifts were all on
addi cts.

MR KLASKY: Excuse ne?

CHAI RVAN PONERS: Those shifts were all on
t he addi cts?

MR KLASKY: Yes.

CHAl RVAN PONERS:  And do we have to have
the addict to have red oil? | think not.

MR. KLASKY: GCkay. [|'ll talk about that.

| think certainly to get the phase
i nversion you need the netal addict or the netal ion,
| should say. You also see, if you | ook at the carbon

and al so proton, you'll see a large -- and even the
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phosphate -- you'll see a large percentage of the
carboxylic acids, you'll see also butyl nitrate, sone
ot her degradation products. And so really | think
what's seen is really a collection of different
species. | nean, that's -- so red oil per se is not
one species, rather it's a collection or a m xture of
carboxylic acids, degradation products along with the
addi ct .

So, when we speak of red oil, it's this
m xture of degradation products that we're really
speaki ng to.

Next slide.

CHAl RVAN POVERS: Well, | nmean if you j ust
t hi nk about it, anytime that you put a strong reduci ng
agent inw th an aromati c hydrocarbon, you're going to
get a red product if you do it -- | nean, you get a
carbene that polynerizes on you and gives you a
di ssoci ated electron that gives you the red color.
Ckay. And that strong reduci ng agent i s going to give
you garbage. | nmean, it's going to be a m x of stuff.

MR. KLASKY: | think that's certainly the
case when we start formng all the NOX products, we're
certainly going to have oxidation products wth
hydrol ysis occurring. | nean, we'll speak to nore of

t hat as we go t hrough sonme of t he degradati on products
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that are possible in just the dyhrolysis of TBP. |
t hi nk that's where we' re headed next. It's on our next
sl i de.

CHAl RVAN POVERS: Yes. It seens to ne that
you' ve set yourself up to get aromatic groups inthis
m xture when we went with tertiary butyl as t he addi ct
of the phosphate.

MR KLASKY: You want to hydrolyze the
TBP. | mean that's certainly the case.

CHAI RVAN PONERS:  Yes. And it's set upto
give you -- well, what you' ve indicated up here
but ene.

MR. KLASKY: That's true. | think in the
next slide, what | want to try to do now is to
differentiate between red oil with the nmetal addict
and tributyl phosphate.

DR. LEVENSON. Let me ask a questi on.

MR KLASKY: Yes.

DR.  LEVENSON: When you neasured the
energy or deconposition, do you get any from those
nmeasur ements, any i ndi cation whet her -- what the tine
constant was? WAs it an instantaneous thing or over
a finite period of tine?

MR. KLASKY: Ckay. | want to go into the

rate laws in the next couple of slides.

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

70

Mar k, do you want to pull up the DTA for
thoriumnitrate.

This is a DTA and also a TGA of thorium
nitrate. The DTAis up top and the TGAis just a nmass
| oss here.

What you see here is, | nmentioned 225 is
where just in a pure TBP uranyl nitrate addi ct you had
t hermal deconposition. And this is an experinent
that's conducted with TBP and the uranyl nitrate, and
nitric acid al so present. And what you see is a very
broad exotherm here. And what you have here in
essence will show, andit's afollowing slide, really
a phonomani a that's given by sonet hi ng el se, and t hat
we'll show in the next slide, in addition to the
t hermal deconposition of the addict.

Also | nmentioned at about 275 or 200 you
get finally an endotherm c reaction, the formation of
butene is then present. It's an endotherm c reacti on.

The TBP. Perhaps this is a little
clearer. You have heating followed by, in essence in
the 120 degree range evaporation taking place. And
then finally you have the exotherm c reaction taking
place. And if you go back to the other slide, you'll
this is precisely where that broad exot her mappear ed.

And so | think what you can concl ude from
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thisisthat it's the attack of the nitric acid on the
tributyl phosphate that's giving the predom nant
source of energy prior to the 225 thernal
deconposition of the nmetal addict. And so what you
take away from this is that if we understand the
deconposi ti on of TBP, we can i n essence under st and how
one prevents a runaway reaction. And so we can in
essence renove ourselves fromthe netal

So fromthis point forward we're really
goi ng to exanm ne TBP and i ts degradati on recogni zi ng,
of course, that the netal ion species does have
potential to catalyze hydrolysis and it's sonething
that we plan on exam ning during the | SA

CHAI RMAN PONERS: Yes. | f you cone back to
your previous slide, you indicate sone use of thorium
as a surrogate for plutonium

MR KLASKY: Yes.

CHAI RVAN POVERS: And, gee, it's a
remar kabl e choi ce because thorium does not have the
val ence variability that plutonium does, whereas
cerium does have that capability. Wiy did you pick
t horium rather than ceriunf

MR, KLASKY: | think in these experinents
thoriumis sinply used due to the fact that it val ence

4 representing plutonium4. You don't have the redox
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reaction that couple, and | think when the experinments
are done -- you know, a testing regime they certainly
don't want to use plutonium

CHAI RVAN PONERS:  No.

MR, KLASKY: So, you know, to first
understand things, just to separate the netal addict
fromthe TBP, for that purpose, it was sufficient to
use plutonium-- or I'msorry, thorium

CHAl RMAN PONERS: Thori um

MR, KLASKY: | think we'll get into, and
| think Bill is going to talk about sone of the
experinments that | think -- some of the experinents
that we're going to do. |Is that correct?

So our plan, of course, istoinvestigate
pl utonium and to understand the difference between
thori um and plutonium Because | think what we're
really interested in here is can it catalyze the
oxidation and hydrolysis reactions. And we're
certainly not learning that fromusing thorium

CHAI RVAN POVNERS:  Yes. You'll never get it
with thorium Because there's no nechanismtoit. |If
you' re | ooking for a surrogate that does not have t he
experinmental difficulties of plutonium cerium has
proved very good for this.

MR KLASKY: Ckay.
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CHAI RMAN PONERS: Because it does have t he

t hree four change at about the right kinds of energies
and things |ike that.

DR KRESS: Ckay.

CHAl RVAN PONERS: No substitute for the
real thing, though.

Go ahead, please.

MR. KLASKY: Okay. So recognizing that
many of the salient points to be learned as to be
obt ai ned just by understandi ng the deconposition of
tributyl phosphate, we've outlined the deconposition
schene here. And i n essence what you have i s phosphate
under |l yi ng hydrol ysis to produce t he butyl al cohol and
di butyl phosphate. Di butyl phosphate and nonobutyl
phosphoric acid also undergo hydrolysis, but at
sonewhat slower rates. So for the purposes of this
di scussion, we'll restrict ourselves to TBP.

CHAI RVAN POVERS: You' re going to forgive

MR, KLASKY: Sure.

CHAI RVAN PONERS: My i nteractions with red
oi | have been sporadic. But | got the i npression that
t he presence of the di butyl phosphate was consi dered
by sone to be an essential step.

MR. KLASKY: | think the dibutyl phosphate
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by itself -- | nean, dibutyl phosphate can precipitate
materials. It'sless soluble. But | don't really view
that as an essential step. It's only essential to the
extent that it's acconpanied by the butyl alcohol.
So having said that, | guess | view the
degradation products that really matter as the butyl
al cohol and butyl nitrate. And | guess that's the next
step that butyl al cohol either can be oxidized or it

can be nitrated. So, obviously if it's oxidized, it's
produci ng the end products and/or the carbic cyclic
acids and likewise, it's nitrated it's producing the
butyl nitrate.

I n addi ti on, TBP can undergo paral ysi s at
el evated tenperatures, 225 or thereabouts.

And finally, TBP can also undergo
deaccl amation to produce butyl nitrate as well.

CHAI RMAN PONERS: OF course, what you've
witten down here are thermal type deconpositions. Do
we have to worry about the radi ol ytic processes? Do we
have enough activity here to --

MR. KLASKY: Yes, we're going to talk
about that in fact. That's the next slide.

DR. FORD: You nentioned in one of the

very first presentations, you nmentioned this

particul ar process is nodeled after that use at La
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Hague. |Is that correct?

MR. KLASKY: That's correct.

DR. FORD: |I'msorry to keep com ng back
to this, but it seens as though you're in a tine
crunch here; that you're talking about doing sone
experinments, etcetera, toconme upwththeinetics and
therefore onto the process control. Are there any
| essons at all to be learned from the processing
experience at La Hague?

MR, KLASKY: | think not only the
experi ence at La Hague, but at DOE there are certainly
a lot of lessons |learned to be obtained. And | think
we've incorporated those |essons learned into the
formul ati on of our safety approach.

The experinments to be done, | think I
nmentioned earlier, are to be done during the
integrated safety analysis. They're largely
conformty anal yses. They're analyses that | really
don't view as largely effecting the design, rather
they're to substantiate our design basis and sel ect
precise limts. You'll seeinamnutethelimt that
|"mreferring to.

DR FORD: But it woul d have an inpact on
the quality control you'd be using for your process,

whether it be a 6-sigma or 4-sigma, or whatever 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

76

process control matrix that you m ght use, the outcomne
fromthese experinents, the definers -- is that right?

MR KLASKY: \What's that?

DR FORD: The outcone from these
experiments, the kinetics, the process path, etcetera
woul d define therefore the degree of quality contro
t hat you would have to apply at this plant?

MR. KLASKY: | think you're correct inthe
sense that one of the controls that one m ght obtain
fromthis experinmentationis alimt on the resonance
time. That is to say, don't |eave tributyl phosphate
in conjunction with a nitric acid or a plutonium
source for nore than 3 nonths or 6 nonths or a year.
And so certainly, you know, that data wll be
incorporated and controls wll be inplemented to
ensure we don't exceed those limts.

DR FORD: So you are talking about
nont hs, years before sonethi ng can occur?

MR. KLASKY: | think that's the -- the
evi dence that we have nowis that this is a phenonena
t hat occurs, that is the build up --

DR. FORD: Ckay.

MR. KLASKY: -- of sufficient degradation
product. And we'll speak to the quantity of degraded

organic, that's sonmething that -- a point that |I want
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to enphasize in the synthesis of red oil. They were
able toobtainred oil, but the quantity of it is very

l[imted. This isn't something where you start with a

100 mlliliters of tributyl phosphate and, you know,
300 mlliliters of nitric acid and wind up with 100
milliliters of redoil. It's very limted. There's a
smal|l fraction that is truly what one would call if
red oil, if red oil hasn't a specific meaning.

MR. ROSEN: Take your exanpl e and gi ve ne
the rest of that sentence. So how nuch red oil would
you end up with if you left it for nonths? Wuld you
end up with a mlliliter, 10 mlliliters, 50
mlliliters?

MR. KLASKY: It's a function of tine. And
| think in the next slide we're going to present the
rate equation. And | think what we can tell you right
nowis that theratelimting step hereis hydrolysis.
And you see that therate -- thisis akinetic rate of
hydrolysis of TBP is per hour. kay. So under
nom nal processi ng machi nes we' re operating anmjority
of our plant where we expect to have organi cs at under
60 degrees. So we're talking a degradation rate of
ten to the mnus five or thereabouts, or |ess.

So that's the rate limting step of our

production of degradation products, it's hydrolysis.
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CHAI RVAN POVERS: Do | understand your

slide is saying you have a thermal and a radiolytic
rate?

MR KLASKY: Yes.

CHAI RVAN  POVERS: So you beconme non-
urani ous down in your normal operating conditions?

MR, KLASKY: Correct.

CHAI RMVAN PONERS: And that's radiolytic
rate is a 4 year process?

MR KLASKY: Yes. Let ne tal k about the
radi ol yti c conmponent of this.

Basically, this radiolytic rate was
derived just wusing the specific activity of the
plutoniumw th the 240 content at 4 percent that we
envi sion. Actually, there's an upper limt as well for
240 content. oviously, for just these purposes or
just this purpose.

Al so, we assuned 62 grans per liter, which
is in essence in the organic phase the solubility
[imt. And, you know basically what one does in
characterizing a radiolysis rate is to define a G
value. And G val ue have been obtained in numerous
i nvestigation have reveal ed a Gval ue of about 2. So
in essence, putting that altogether you get a

radi ol ytic decay rate of sonething tinmes ten to the
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mnus 4. | think it's eight tines ten to m nus 4 per
hour .

So that's just, of course, a consequence
of having al pha particles that m cropart bonds just as
the chem cal degradation occurs, sonething that
obviously has to be accounted for. Because, as you
see, it's the -- you know, a substantial part up until
60 or so -- 40 or 50 degrees. But we recognize it.
The radiolysis has to be accounted for.

So t he question, your specific question |
t hi nk was wel | how nuch do we produce. And that's sort
of the mllion dollar question. And that's of
degr aded or gani cs.

Yes, put that slideup. 1'll speak to that
slide.

The reason we're interested in how nuch
you can produce is butanol and butyl nitrate, as I
think we showed in the previous slide, are let's say
the first byproducts of tributyl phosphate, first and
second phosphates. And they're oxidi zed at rel atively
| ow tenperatures. However, you need relatively high
nitric acid concentrations. It shoul d be poi nted that
in nost cases absence the evaporators we don't have
those nitric acid concentrations present. Qur

extraction process, in fact, relies upon a relative
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low nitric acid concentration. In the extraction
process, that istorenmove the inpurities, youwant to
use an acid concentration of about 4 or 5 normm
nitric acid. Wien you strip the plutonium fromthe
urani um you want to go as | ow as possible. So in that
case, we're tal king about a normality of one. So the
purification unit is clearly a unit that one does not
normal |y encounter high nitric acid concentration.

O course, you know, for safety analysis
pur poses, we assune the worst. We assume, okay, what
woul d happen i f you did have this high concentration?
Now, the reason we assune it is sinply it's
conservative to assune it and we don't have to
i mpl enent controls such so that we, you know, have to
assune sonething else. If one can accommobdate a nore
conservati ve approach, one does so. And that's what
we' re doi ng here.

So the inmportant point is that the energy
t hat is liberated is substantial. And so
consequentially what we want to do is to assure
oursel ves that we don't built up a quantity of these
byproducts of TBP that can produce energy and heat,
and gas as well. And these are nuch nore easily
oxidized in tributyl phosphate.

| think | nmentioned before that the
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hydrolysis of TBP is the rate limting step. So it
really isinportant to ensure that these products that
are oxidi zed nore qui ckly don't build up. Andthat's,
in fact, what we want to do. And also a |essons
| earned that the Tonmsk event, which we'll speak to
|ater, is certainly a case where it is believed that
substantial quantities of these degradation products
did build up over tinme and consequently what you had
was i n essence these products raised the tenperature
to the point that the hydrolysis of TBP did becone
significant, and then you basically involved the
majority of your organic in the overall reaction
schene.

So this is a real key in providing for
safety.

To answer your question how nuch degraded
organi ¢ can one build up, one has to know a nunber of
rate constants. Rate constants that receive t he nost
attention, and rightly so, has been the hydrolysis
rate constant. Less informationis really known about
t he oxi dati on of the degradation products, or | think
what's not shown here as well is the nitration rate
constant as well. Soit's a goal of our experinental
programduring the i ntegrated safety anal ysis to begin

getting back to first principles hereto determ nethe
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rate constants, such that we can predict the
concentration of these degradation products at any
point in the process, at any tinme, at any tenperature
and any normality. So then we'll really truly have a
firmhandl e on the rate constants and the quantities
of degraded organic that can build up in the process.
But to date, not all these rate constants are known.

Go ahead.

CHAI RVAN POVERS: | ' msurprised that you
don't have terns of higher order in here. That is,
you have a rate constant for this hydrolysis rate
constant, but why don't you have a termw th a square
of the TBP concentration?

MR. KLASKY: The hydrolysis rate constant
has been shown to be pseudo-first order in TBP. W're
talking -- here we're only tal ki ng about the organic
phase. And the reason we're tal ki ng about the organic
phase, is that the solubility of TBP in the aqueous
phase is exceedingly |ow, about --

CHAl RVAN PONERS: | understand that.

MR. KLASKY: But | think the only -- the
only answer that | can give you with respect to the
order of the reaction is sinply the experinental
evi dence suggests that the rate i s pseudo-first order

in TBP. | don't know if that answers your questi on.
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CHAl RVAN POAERS:  Well, | nmean it could

wel | be that the data accrued enough you can't see the
hi gher order term but you clearly have it. Because
your aromatic ties and things. There's got to be sone
poi nt at which you' ve got this hydroxide clipped off
the tertiary butyl alcohol to create sonething which
is either ionic or a radical hermtage.

MR. KLASKY: Mark, do you want to --

MR VIAL: Mrk Vial, DCS.

| didn't quite understand the equation.
Way woul d you be | ooking for an order two in your TBO
concentration while it may only -- the nechani sm of
t he hydrol ysis or de-al coholizationis norelikely to
be an SN2 type nmechanism So you wouldn't involve a
power 2 in your concentration.

CHAl RVAN POVERS: The hydrolysis is
clearly -- you would expect to be first order

MR VIAL: Correct.

CHAI RVAN PONERS: But it's the subsequent
formation of a -- sonmething -- you got to have
somet hi ng t hat beconmes red inthis system Nothing up
there is going to be red, okay. And the only thing
that's going to be red is sonething with an aromatic
di | uent.

MR. VIAL: Correct. But in your case and
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you are tal king about the rate -- so you are tal king
about a situation where you have an aromatic dil uent.
In our case and unlike BNFL, for instance, we have
just a branched al kane. W don't have any inpurity of
aromatic group, such as nasty group of the chaz
benzene unl ess, unlike -- which is used by BNFL. So
what you say is wth your byproduct from the
deconposition of these diluents, not necessarily on
the solvent itself now, but on the diluent. And in
our case it doesn't apply. It doesn't apply.

CHAI RVAN POVNERS: \What you're saying is
red is a coincidence?

MR. KLASKY: No. | think what we're saying
is that the -- | think we nentioned earlier the
properties of the diluent are very i nmportant and when
you get down to the early work that was done in
Hanford, | mean this was part of the |earning
experi ence. Early on in the project, you know,
different diluents were tried. And it eventually
turned out that they were using -- | think the dil uent
at the tine was a shell based spray which had a very
hi gh napht hal ene content. And subsequentl|y when t hey
went exploring, you know, different diluents, that
they clearly saw the presence of the diluent as a

maj or factor.
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And as Mark nentioned, the branched chain
and t he strai ght chain al kane real |l y has been found to
be rather robust in that regard to nitric acid, or
basically is not attacked by the nitric acid and is
also rather resilient to radiation fields.

The diluent does play a large role. And
the red color I think is nore attached to the dil uent
t han anythi ng el se. So clearly it's an inportant
factor, and I think we'll nmention that in our safety
strategy as a mgjor control that we want to evoke in
justifying our safety basis here.

DR. LEVENSON: Are youreally sayingthat,
as Dana pointed out, the bulk of the degradation
products do not have red color, but in a way they're
t he source of the energetics, if there is going to be
any fromexothermc reaction that the red color is a
second ordered thing and probably can't contribute
much to any energy issue? |Is that really --

MR. KLASKY: Well, | guess two things.
That's largely correct. But the diluent, again, as
they found out early on, certainly can produce
energetic byproducts. And so --

DR. LEVENSON: But they're necessarily
red?

MR. KLASKY: No, it depends what dil uent
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one uses. That the naphthal ene group happened to be
such that, you know, one got a red color. And when
they formed in alimted nunber of experinents or one
experiment where they forned a phase inversion with
dodecane, they got a yellowcolor. So it largely is
a property of the diluent. | think I1'd |eave it at
t hat .

MR VIAL: | think the color is not the
i ssue. The color just reveals that you have aromatic
cycle with certain nunber of double bonds. And here
t he only source of doubl e bond woul d be the fornation
of butene at truly high tenperature. So it would be
really in the end of a deconposition, it would al ready
have started to run away.

DR FORD: WII we be talking at anytine
about the materials of the construction for this
pol i shing plant?

MR, KLASKY: | don't think that's the
i ntent.

DR. FORD: It won't be tal ked about at al
t oday?

MR KLASKY: No, | don't think so.

DR. FORD: Ckay.

CHAI RVAN PONERS: | was a restriction |

put on the neeting that there would be no di scussion
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of corrosion.

MR. SIEBER And that's why it's a one day
nmeet i ng.

CHAl RVAN PONERS: That's right.

MR.  KLASKY: So, we talked about the
ener gy generati on.

CHAI RVAN PONERS: See, we're discussing
i mportant stuff, chem stry here.

MR, KLASKY: W tal ked about energy
generation, and obviously we have material that is
capabl e of being oxidized in |iberating energy. But
equally as inportant is the mass and heat transfer
afforded to the system And so really to understand
the system one has to, in essence, perform a heat
bal ance and just if you want to prevent a runaway
action, just ensure that your heat transfer is
sufficient. It's that sinple.

CHAI RVAN POVERS: GQuaranteed to work.
Sonetinmes a little challenging, but guaranteed to
wor K.

MR. KLASKY: | think there's one aspect
that | want to nmention, it's an inportant aspect and
it sort of -- it's followed red oil for a nunmber of
years, and that is the idea that one can, you know,

just sinply operate below a certain tenperature. And
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we're clearly not saying that.

What we're clearly saying hereis at every
tenmperature that either under normal or abnornal
acci dent conditions that we may encounter, we have to
ensure that this heat balance is maintained. And |
think that is fundanmental |y our safety strategy here,
to focus on that energy bal ance and assure that we
have the requisite heat transfer afforded to the
system sufficient to overcome the energy generated.
And obvi ously we have to do bot h.

So we talked about the sonmewhat nore
fundanental or theoretical aspects of TBP and red oil,
but obviously we have 50 years of operational
experience, that is collectively. And, you know, it's
i nportant to understand what was tried and to really
learn fromthat history. And so we have done that by
anal yzing the experinents, or the experinents, the
accidents and real l y understanding why is it that this
event occurred. And | think we start back in the early
'50s, | think there were two aspects that really come
out of those accident, and those are as foll ows.

They didn't at first recogni ze t he overal |
i nportance of the diluent. They saw degradation in
subsequent experinments of the diluents occur at nuch

| ower tenperatures where TBP was basically inert; that
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is sone of the diluents were reactive at 110 degr ees.
And clearly that's a problem |If one can encounter
temperatures in excess of 110 and your diluent is
bei ng attacked by nitric acid or nitrous acid, that's
a problem And so a |large experinental effort was
undertaken by Hanford back in the early md-'50s to
really resolve this issue of the diluent. And | think
to date that aspect of the problem has |argely been
t ackl ed.

The ot her aspect of the '53 events was
that they didn't have redundant equi prent. That was,
you know, they had the nom nal equipnent. Their
m ssion was to produce a product, and consequently
that idea of single failure criteria just sinply was
not inplemented in the facility at that tine.

It's about 25 years later, they found out
that, well, you know, tributyl phosphateitself if you
heat it hi gh enough or hot enough, you can | oosen the
bonds, hence the nane paralysis. And although they
had adequate venting and they did their best to
restrict the quantity of TBP into evaporators, they
al so found that one could get phase inversion, one
could concentrate TBP in evaporators, the diluent is
nore volatile than TBP and consequently one is |eft

with TBP, and if left onits ow, if you heat, you're
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going to break the bonds and you're going to produce
but ene. And so they learned, basically, that you
really have to provi de t hat heat transfer mechani smto
ensure that one does not heat to the point of
produci ng but ene. Because once you get to t he butene,
you' re produci ng fl anmabl es, and t hat obvi ously can be
a probl em

The final accident or Ilast accident
occurredin 93, and that i s obviously nmuch publi shed,
the Tonmsk event. And | think there are a nunber of
| essons with Tonmsk. But | think the nost inportant
one that stands out is that, you know, again it's a
heat bal ance. They felt that they were operating at
relatively low tenperatures, 60/70 degrees, and
attached to this red oil phenonena was this 135
nunber. And they felt, well, you know, we' re under 135
and consequently it shouldn't be a problem But they
| earned t hat these degradati on products are much nore
energetic and if left to build up, they can provide
that initiation energy to raise the bulk tenperature
of the organic to the point where hydrol ysis becones
significant and consequently, you know, involve the
bul k quantity organic and you run away.

MR. ROSEN. VWhichis to say, | think, that

they didn't pay attentionto the rate steps. You said
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if left for l ong enough, whichinpliesatine, arate.

MR, KLASKY: Correct.

MR. ROSEN: And they didn't know anyt hi ng
about the rate. Well, they assuned the rates were | ow
enough at those |ow tenperatures that they woul dn't
have to worry in essentially infinite tinme, which
turned out to be the wong answer.

MR. KLASKY: Correct. | think that there's
al so sonething, if you look at the rate equations,
you'll see -- Mark, if you want to put the rate
equati ons back.

You'll see the second equation, there's a
loss, or actually there are to lost terns.
Evaporation, that's the exponent and there's a k4
which is in essence an oxidation rate.

So theoretically if you're at a |ow
tenperature, you mnimnze those two terns. And so --
but of course k1l hydrolysis also goes down. But
remenber we al so have radi ol ysis.

Now our facility is fortunate in the
respect that we're dealing just solely with the
pl utonium we don't have fission products present. So
our radi ation fields are sonmewhat restricted fromwhat
one encounters in a fuel processing facility. But the

point is that at | owtenperature you still have to be
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concerned with radiolysis. And, you know, if you
allow the tributyl phosphate or if you use the wong
diluent -- it's unclear what they used at Tonsk
actually, it could have been a cyclic change dil uent.
The information just isn't there. But you can build
up degraded organic.

And so | guess what we're saying is, yes,
it's wvery inmportant to understand from the
f undament al s what t he phenonenais, what therate |l aws
are, what the nmechanisns are. |If you truly want to
understand sonmething to prevent it, in nmy way of
thinking is a prerequisite.

CHAI RMVAN PONERS: | nean if you | ook at
your rate equation, you in fact to get to a steady
state.

MR, KLASKY: Well, it's --

CHAl RVAN POVERS: | don't knowwhat it is.

MR. KLASKY: Right. That's -- you may get
to a steady state.

CHAI RVAN PONERS: | said if you wait | ong
enough, you'll get to a steady state.

MR. KLASKY: Right. And, hopefully, it's
not all degraded organics.

In any event, so our approach is to

characterize these degradation products, their rates
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and their energetics and devel op --

CHAI RMAN  POVERS: Wll, | nmean it's
because of that, in your unsteady stateness of your
rate equation, sonmehow | just cannot believe there's
not a higher order ternms in here somepl ace.

MR KLASKY: Ckay. Sort of pull back a
little nowand tal k about what is our safety strategy
here, what are we inplementing into the facility to
assure that we don't have runaway reactions. | think
we' ve spoken to nost of these, but | want to go over
t hem

We identified the diluent as it being a
branched chai n hydrocarbon or | think nore correctly,
excluding cyclic diluents from the process as a
princi pl e SSC

In addition, we talk about t he
confirmatory testing to assure that our diluent does
not create foam such that it could, in essence,
i nsol ate the materi al and cause subsequent t enperature
and pressurized by clogging the vents, for exanple.
And that, obviously, will raise the tenperatures.

CHAI RVAN POVERS: Have you goi ng to put an
anti-foam ng agent into your --

MR. KLASKY: W haven't planned on that

yet .
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CHAI RVAN POWERS: Right. You haven't

gotten there. Because that's just goingto conplicate
t hi ngs.

MR. KLASKY: Yes. W have to make sure
t hat, you know, we don't have surfactants and what not
as well. And | think, again, this is sonething that
we're going to investigate during the I SA

W have identified venting both fromtwo
di fferent perspectives. One, that the venting has to
be sufficient to allow for evaporative cooling. W
clearly need to be able to vent the water, the sol uble
and the organic to allow for the cooling. That's
provi di ng t he predom nant cool i ng mechani sm al t hough
conductive heat transfer out the sides in our tanks
because of criticality constraints, that al so m ght be
significant because of the surface area-to-volune
ratio.

Also our vent also can accommpdate
pressurization.

Finally -- or | shouldn't say finally.
Two nor e.

The steamtenperature on our evaporators
we're restricting to 135 degrees. And that is not to
say that our solution tenperature is raised to 135

degrees, rather it's our steam tenperature and the
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tenmperature of the solution will just be the boiling
poi nt of our |l owboiler, inwhich caseit's water and
nitric acid.

DR FORD: But you said just now that at
Tomsk there was an accident with tenperatures bel ow
135.

MR, KLASKY: Correct.

DR FORD: So in other words you don't
know all the other interactions between the other
process variables that would lower that limting
t enperature, or do you?

MR. KLASKY: We're goingto get at that in
the next control, limting the exposure tine to
prevent the degradation products. If we --

DR FORD: And you know that's what
happened at Tonmsk? They did not limt the exposure
tenperature tinme?

MR, KLASKY: Well, we suspect that they
had gi ven that the evidence that we have is that they
initiated the runaway reaction at tenperatures 60 to
70 degrees. W suspect that the energetics of both
butyl and butyl nitrate support that hypothesis.

| think during the | SA we al so are goi ng
to do testing on the heat transfer nechani smas well.

So | think we'll be able to provide a nuch nore
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definitive answer into what possibly occurred at
Tonsk.

O course, you know, it wll never be
known 100 percent, just because t he precise details of
the starting conditions aren't known 100 percent.

CHAl RVAN POWERS: And they blew up the
experinmental | abs.

MR.  KLASKY: So | think we can just
create, you know, just apply a scientific nethod and
| ook at steps and try to deduce what t he nechani smwas
and confirmthat, both due to the experinental data
that we take and the nodels that we devel op.

DR FORD: You're rightfully pointing out
t hat there's sonme unknowns and t hat you' re going to do
experinments to resolve that. Does that data
col l ection and under st andi ng devel opnent, does that
becone a rate limting step to this whole project?

MR, KLASKY: | don't think so. Qur plan
for tributyl phosphate, | don't envision as a rate
[imting step. It's sonething that we feel we can do
over the course of the I SA

CHAI RVAN  POVERS: My interpretation,
they're required to be state-of-the-art. And the 135
[imt is the state-of-the-art right now

DR, LEVENSON: Is this an atnospheric
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event? Have you evaporat ed at nospheric pressure?

MR. KLASKY: One of themis actually sub-
at nospheric, the other is basically atnospheric, yes.

MR. ROSEN:. You see, |'mhaving the sane
trouble that Dr. Ford is having.

MR KLASKY: Ckay.

MR. ROSEN: And that is all of this makes
em nent good sense to ne, and the determ nation of
these rate constants is clearly necessary. And yet it
seens to be necessary before one could be at the stage
you're at. | nean, it seens |ike you should arrive at
nor e of t hese fundanment al under st andi ngs to ne, before
you coul d get to the |laying out a set of conponents on
a flow di agram

MR, KLASKY: | think what we've tried to
illustrate is that what these rates constants are
really doingisthey' rejust restricting operations so
one coul d viewthe final product of these experinents
as, in essence, tech specs. So | really don't think
that the ultimately that the facility design is
changed by the results of the experinment. Rather what
may change is perhaps how you operate the facility.

DR. LEVENSON: Isn't the only potenti al
i mpact on design the size of the sol vent recircul ation

and cl eanup systenf
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MR. KLASKY: O just the exposure tine. |

didn't nention, but as part of the --

DR. LEVENSON. Well, the exposuretineis
really controlled by how frequently --

MR KLASKY: Yes.

DR. LEVENSON: | nean, it isn't exposure
time in the process equipnent. It's integrated
exposure tine over many passes?

MR. KLASKY: Yes, exactly.

DR. LEVENSON: So that the limting step
really isn't exposure time. It's the length of tinme
bet ween sol vent cl eani ngs.

MR. KLASKY: O we're not even taking
credit for the solvent cleaning. |'d characterize --
for safety, that is. [|'d characterize exposure tine
as just, you know, T equals zero, you introduce
tributyl phosphate. And, you know, T equals -- |1
don't know, one year as the tinme that the tributyl
phosphate has been in your process. So what m ght
change is we mght conclude that every 8 nonths we
remove all solvent and we just send it to SRS. Yes.

CHAl RVAN PONERS: Hel p them out.

MR, KLASKY: But | think the inportant
aspect of this is, again, it's not facility design

that's going to change. It's going to be how we
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operate, how long we allow the solvent to remain in
process.

We currently have a process where we draw
off a percentage of solvent each time, and we add
fresh solvent. And, in essence, you know that's a
decay rate in essence. So --

DR. LEVENSON: Well, | don't know whet her
overall -- you know, it may be an easy answer, to say
we're just not going to take credit for solvent
cl eani ng. But that means you're goingtosignificantly
increase the rate of solvent disposal and generate a
bi g wast e di sposal problemthat maybe doesn't have to
be there.

MR. KLASKY: | think with respect to the
crediting or noncrediting, we have a neutralization
process. And that naturalization process renoved
primarily the tributyl phosphoric acid and nonobutyl
phosphoric acid al ong with those degradati on products
that are soluble in the aqueous stream

There are certain degradation products
that are soluble in the organic stream And so, you
know, in the end given the rate constants of
hydrol ysis and the oxidation, what we believe to be
order of magni tude esti mates of t he oxi dati on products

we don't suspect that this is going to be a problem
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But having said that, you know, we're going to
guantify this and denonstrate this. W need sone basi s
for our estimate of degradation tine, and that's what
we're going to obtain here. And the fundanental
changes to the facility, | just don't foresee and
instead we're tal king about resonance tinme. | think
that's in the end what we're getting at. W're not
tal ki ng about nodification of equipnent, per se.

MR. ROSEN:. That's a very unsatisfactory
answer to me, in the sense that by analogy to the
reactor systens, which we know a | ot nore about, the
i dea that the designers woul d say "Wl l, leavethis to
t he operators, we'll take care of it with tech specs.
Sure, we have sone fundanental issues in design, but
we'll take care of it with tech specs and leave it to
t he operators to figure out."

It has al ways been anathenma to ne and to
operators, too. And nowyou're saying the sanme thing
about this facility, and that's what it's very
unsati sfactory.

MR. KLASKY: | think what we're saying is
that clearly from operational history, 40 years of
operational history, we clearly know that people
operated the plants without these rate constants. |

nmean, to a varying degree of safety. And what we're
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seeking to do nowis to quantify that safety, howl ong
one can go in this environnment prior to exceedi ng sone
[imt of degradation products.

DR. FORD: Yes, but it'stoo small like a
nount ai n underneath the ocean floor. You don't know
how nuch | eeway you have. W m ght have just grazed

an accident and you didn't know about it.

MR. KLASKY: "' m not disagreeing with
t hat . That's true. | think what we're doing is
trying to quantify -- to come up to some concl usion

that after 6 nonths of sitting in a tank if that's
t he, you know, unexpected event that were to occur,
that we have sufficient rmargin. But really
fundamental |y the process will not change. It's just
we'll know what our limt is. And | guess | can't
f oresee any fundanental change if we were to knowt hat
data today. W'd sinply be able to state a nunber.
Don't allowit toremaininanitric acid environnment
for 3 nonths or 6 nonths, but fundamentally if we
obtain that information a year fromnow, we're still
going to have the same nunber.

MR, ROSEN: What if it's 3 days?

MR, KLASKY: Well, | think we know that
based on the hydrolysis rate constants, that it's not

3 days. You can obtain -- if you want your nost
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conservative answer, just take the hydrol ysis rate of
TBO and just assume that nothing's lost. And, in
essence, you'll arrive very quickly at the concl usion
that it's not 3 days.

W' re talking arate of hydrolysis that's
nomnally ten to the mnus 5 per hour.

MR. ROSEN: At 60 degrees?

MR. KLASKY: At 60 degrees. And | think
we' ve i ndicated that in the process equi pnent that we
expect to TBP to be present, 60 degrees is a hard
[imt for a nunmber of different reasons. |In other
process equi pnent, we're at somewhat hi gher
temperatures to 135. But one recogni zes t hat oxi dati on
rates at those tenperatures are nuch faster than
hydrol ysis rates, or can be.

MR.  ROSEN: Vell, let nme postulate
somet hing for you.

MR, KLASKY: kay.

MR. ROSEN. At 60 degrees you have these
ti mes, |long enough to give you sone confort. But in
abnormal conditions, howlong do you have? Well, how
abnor mal ? Vell, let's say you |lose tenperature
control and the rate constants are really 3 hours, not
3 days, not 3 nonths, not 3 years.

| just don't know enough to be able to
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postul ate i n a bounding way or to state i n a boundi ng
way that you can't get into trouble, and that's why I
so much applaud your evaluations of these rate
constants. But | think we've got the cart alittle bit
before the horse here, and | think that's where Dr.
Ford started this discussion.

MR. KLASKY: | think what we' ve done with
respect to your hypothesis that we, in essence, |ose
control of tenperature, clearly we recognize
tenperature to be a maj or driver, and so consequently
we have IROFS or will have IROFS to preclude that,
we'll have redundant controls to ensure that
tenperature doesn't exceed specified limts. But on
the other hand, | think, Mark, if you go up to the
oxidation slide, the table, you'll see that the
oxi dation rates are very dependent on acidity. And
so, you know, what we're again trying to dois we're
not trying to argue that we're controlling the
normal ity. W're trying to take the fewest --
i npl ement t he fewest controls with respect to assuring
the -- how wuld | say this?

We' re basically conservatively takingthe
wor se case and all the other variables that were not
controlling. So we're not attenpting to nake

argunents with respect to well we'll never have a
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problemw th butyl nitrates since we don't expect the
normality to go above 8. Rather, we're assumng it's
above 8.

And so, you know, | think those features,
we call them additional protective features, are
i mpl enent ed t hroughout the design. That's, | guess,
all I can say.

DR FORD: That's 10 nolar nitric acid?

MR. KLASKY: This is inthe agueous phase.
Wth a case of butyl nitrate, butyl nitrate only
resides in the organic phase. So with TBP of a
di stribution coefficient of about 3, soinessencethe
hi ghest nomality that you get in the organic phase is
about 5. So just take these nunbers and divide by 3,
and that's roughl y what you have i n t he organi c phase.

CHAI RVAN POVERS: This is concentrated
chem stry.

DR. FORD: I'"d love to see what the
materials of the construction are. | just love it.

MR. ROSEN: That's why we don't have t hat
di scussi on today.

DR. FORD: That's right.

MR KLASKY: Any questions?

CHAl RVAN PONERS: Any questions?

Thisis fine. | encourageonthis. | like
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the fact that you're not relying just on the
tenperature criterion, because that's always been a
di ssatisfactory thing. And it is true that every
radial event that | can think of involved old
materi al, and what not .

Menbers have any ot her questions to pose
to the speakers?

Qur intention is to cone back to this
i ssue right lunch, and we will come back right after
at 1:30.

(Wher eupon, the Subconm ttee was adj our ned

at 12:25 p.m, to reconvene this sane day at 1:31

p.m)
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AAF-T-EERNOON S-E-S-S1-ON
1:31 p.m
CHAI RVAN POVERS: Let's continue our
di scussion of red oil, which may or may not be red and

may not be oil.

So, Bill, your show
MR,  TROSKOSKI : Ckay. "1l have to
confess, |'ve never seen red oil inny life. I know

it's going to shock somebody.

CHAI RVAN POVERS: Maybe we ought to ask,
what your qualifications for being here?

MR. TROSKOSKI : Vell, | am a chem cal
engi neer.

CHAI RVAN POVERS: And you di d some wor k at
Savannah River?

MR. TROSKOSKI: And | worked at Savannah
Ri ver building the reactor departnment.

CHAl RVAN POAERS:  Wel |, that puts you in
good stead with the rest of us, so go ahead.

MR, TROSKOSKI: Al right.

MR ROSEN: Especially the chem cal
engi neering part.

MR, TROSKOSKI : Okay. My nane is Bill
Troskoski. | ama chem safety reviewer in the fuel

cycle safety division. | would like to discuss the
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staff's review of the tributyl phosphate nitrate
runaway reactions that can occur at fuel cycle
processing facilities. It is also known as red oil,
t hough as we know, it's not necessarily red. And in
many respects it's simlar to other chem cal runaway
reaction phenonena that is well known in the chem cal
process industry.

These ar e hi ghly exot herm c reacti ons t hat
involve large anounts of thernmal energy and
noncondensi bl e gases. |If the reaction rate is not
properly controlled or adequate venting applied,
process conponents coul d be ruptured rel easing|license
material, possibly injuring any operations and
per sonnel near by.

The staff has reviewed the applicant's
approach based on first principle, as well as the
l'iterature and passed operating events i ncludi ng those
fromDCE and Russian facilities. The staff al so notes
that the French facility is using a very simlar
process to that proposed by DCS for the aqueous
pol i shing system have had no red oil events that we
know of .

In conducting our review the staff is
awar e of the chem cal process i ndustry's response and

approach to deal ing wit h runaway reacti ons t hrough t he
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Process Hazard Anal ysi s nmet hodol ogy, a process a very
simlar to the ISA that the applicant has yet to
perform

CHAI RVAN POVERS: You know, that's an
insight that really hadn't dawned on ne, but the
Process Hazard Analysis is nuch like the I SA isn't
it?

MR. TROSKOSKI : Very much so. And what t he
applicant is proposing to do here is a very rigorous
and in my viewthe way to go, they're going to do a
HAZCOP suppl emented with a What-if/ Checklist. And the
What -i f/ Checklist, of course, you can get val uable
insights from other operating events to highlight,
make sure you | ook at certai n key points regardl ess of
the disciplined -- the approach that you take in
| ooki ng at step-by-step for each conponent.

The first principles. By way of
illustration, a runaway reaction can be evaluated in
the classical firetriangle ternms. You conserve fuel,
oxygen and heat presence that you need for this
reaction to occur.

For red oil, the fuel is a tributyl
phosphat e and associ at ed degr adati on products; di butyl
phosphat e, nonobutyl phosphate, the butanols and/or

butyl nitrate, maybe even butene as wel | as any netal
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adducts that may be present.

Each constituent has its own reaction
initiation tenperature. Consequently, it's inportant
then to have a known starting point to understand how
much heat can be liberated and to what rate.

The appl i cant has commtted toidentifying
and limting the initiation tenperature and possible
ener gy generation through t he conduct of confirmatory
experiments and i npl ement ati on of appropri ate process
controls.

Nitric acidis an expected constituent of
the process, often in high concentrations. For
anal ysi s purposes, the applicant has assuned t hat the
organi c phase is saturated with nitric acid, whichis
a conservative boundi ng assunpti on.

Wth the first two | egs of the reaction
triangle in place, we cone to the third bullet, the
reactions initiation tenperature, which has been
determ ned general |y accepted t o be about 137 degrees
C.

For the reaction to take place the
appl i cant has pointed out that the tributyl phosphate
and associ ated degradati on products mnmust reach this
temperature. The applicant is proposing to ensure

adequate evaporative cooling to prevent this from
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occurring. This approach provides a certain | evel of
i ndependence fromthe external heat sources such as
t he evaporator steam supply system

The applicant's overall strategy is to
ensure that heat renoval rate is greater than the heat
generation rate. To be successful, one must know t he
reaction constituents, understand the reaction rates
and the initial conditions.

The first PSSC that the applicant has
chosen is the Chemical Safety System The diluent is
to be selected based on properties that limts it
vul nerability to get degradati on through both chem ca
and radiation exposures prevalent in the process.
Diluent properties related to foamng are also
considered to limt the possible events on the gas
treat ment systens venting function, whichisvital for
evapor ative cool i ng.

The second PSSC is the Process Safety
Control Subsystem There are two nain features:

First, the residence time limts on
organics in process vessels containing oxidizing
agents and potentially exposed to high tenperatures
and in radiation fields.

The second is to ensure that the

t emper at ure of the sol utions containingtheorganicis

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

111

restricted to tenperatures within safety limts to
control the energy generation rate. Again, this is
cl assi cal heat bal ance.

The third PSSC is the O fgas Treatnent
System Again, there are two major functions.

First, it provides an exhaust path for the
aqueous evaporative cooling. As the applicant has
i ndi cated, the design basis value will be determ ned
t hr ough experi nents.

Secondly, for closed systens, venting is
provi ded to provide adequate heat renoval. The vent
size wi |l acconmpdat e enough mass transfer to prevent
initiation of the runaway reaction. However, it may
not be large enough to fully relieve the energy and
pressure generated by a full scal e runaway reacti on.
So the applicant is taking a purely preventative
approach for a limted nunber of conponents, mainly
t heir evaporators.

DR FORD: Excuse ne.

MR. TROSKCOSKI: Yes, sir.

DR. FORD: The safety structureisreally
t he bal ance bet ween t he heat renoval rate and t he heat
generation rate.

MR, TROSKOSKI: Correct.

DR. FORD: Wi ch nmeans, | suppose, that as
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| understand fromthe previ ous speaker, it's going to
take along, longtineto create the various tentacles
involved in this exotherm c reaction.

MR. TROSKOSKI: It may, we have to | ook at
t hat .

DR. FORD: And then, presunmably, the
accident is going to take off at afairly rapid rate?

MR, TROSKCSKI: ©Ch, yes, | woul d expect a
reaction once initiated to go very rapidly.

DR, FORD: So what wll the system
noni toring process betotell you when you' re about to
start to go onto this rapid --

MR. TROSKOSKI: | don't think you can do
that. | don't think you can really tell when it's
going to go off on you. That's why you need a margi n.
And safety factors are to keep you fromit.

DR.  FORD: So you've got no way of
noni toring the systenf

MR, TROSKOSKI: What way?

DR FORD: | have no idea what the
nmoni toring would be, but | nean --

MR,  TROSKOSKI : What you're doing is
you're going to limt the constituents. You' re going
tolimt the tenperature and you' re goi ng to nake sure

that the mterial that you have, say, in your
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evaporator, that you're pulling off enough through
evaporative cooling that you' Il never reach the self
heating portion, whichis where the reaction take off.
And what the applicant has proposed do was give us a
safety factor of about 1.2 tinmes the energy i nput plus
t he energy generation, being able to pull that off
t hr ough evaporative cool i ng.

DR FORD: So the nonitoring is the
tenmperature? You're going to nonitor the tenperature
conti nuously.

MR. TROSKCSKI : You're going to be
nonitoring a lot of stuff.

DR. FORD: Well, that was ny question.
What are the things you' re going to be nonitoring?

MR. TROSKOSKI : For one thing, yes, you're
goingto be nonitoringtenperature. But, renmenber, you
al so have to know where you're starting at, and where
you're starting at neans what are the constituents in
the degraded products that you have built up. So
that's just another interrelated link in this whole.

You've got to define the diluent so it
doesn't take part inthis. You have to define what the
effect of the radiolysis was going to be, what the
effect of the other degraded products and netal

adducts that may be present. And you define that,
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t hen you know what your starting point is.

Then as this stuff is being evaporated
off, you've got a steam supply, an external heat
source to it. You're pulling off water, nitric acid
that's evaporating there. And the rate that you're
pulling it off has to have a significant margin so
t hat you never reach the self-initiation tenperature.

DR. FORD: As far as the NRCi s concer ned-

MR TROSKOSKI: Yes. Now that --

DR.  FORD: The NRC will be satisfying
t hensel ves that there's enough systemcontrolling --
nonitoring tenperature, whatever you're going to
noni t or.

MR. TROSKOSKI: We will be getting to that
in a mnute.

DR. FORD: kay.

MR. TROSKOSKI: But, yes, there is a |lot
of staff discussion on what the margins are going to
be, where they're at, howyou're going to ensure that
the reaction is going to be highly unlikely, defense-
i n-dept h.

DR. FORD: Ckay.

MR.  TROSKOCSKI : Al that's to be

consi der ed.
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MR. ROSEN: You know, so far what you' ve

told us is sort of a-- you tal k about bul k paraneter
nonitoring and --

MR, TROSKOSKI:  Yes.

DR. FORD: -- bul k paraneter strategies.
And yet this systemis conprised of punps and pi pes,
and val ves. What can you say about, to give us
assurance, that local conditions can't vary so nuch
t hat you can get into trouble | ocally even though the
bul k conditions are okay?

MR, TROSKOSKI: A very good questi on.

Ri ght now | cannot give you the assurance
on a conponent - by- conponent basi s, because that step
won't be done until you do your |SA Process Hazard
Anal ysis. That's where you get into the nitty gritty
on a conponent - by-conmponent and how the conponents
relate to each ot her upstreamand downstream That's
a systematic approach where you ask what happens if
this variable goes outside of certain Iimts. And
that's part of the final design approach, the |ISA
approach that the application is still to do.

MR. ROSEN:. Vents and drains, and pl aces
i ke that where you could --

MR. TROSKOCSKI : External heat sources,

anyt hing you can think of, yes.
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Were you could conditions

| ocal |y which could get you in trouble?

MR, TROSKOSKI

MR. ROSEN:

Oh, vyes.

Even t hough on a broad t hi ng,

t he goes-into mnus the goes-out-ofs is okay.

MR, TROSKOSKI :
is you have to protect al

the initial condi ti ons

Yes. \What you have to do
of your assunptions, al
transfer

in your heat

cal culations from --

MR. ROSEN: So froma chem cal engi neering
standpoi nt, you're going to draw one big black box
around this and make sure the arrows are going in the
right direction, and you' re okay? Then you're going
to draw i ncreasingly smaller boxes around --

MR,  TROSKOSKI : And see how they
i nt erconnect.

MR. ROSEN: -- each conponent and see how
they interconnect and do the sane kind of nmass and

heat bal ances around each conponent ?

MR, TROSKOSKI

MR. S| EBER:
in the staff's comments,
fact that actually have
conponent .

MR TROSKCSKI

That's the way |

Absol utely. Absolutely.

| think that's al so contai ned

which are in the SER, the
to do that conponent-by-
read the SER

: And actually from a
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chem cal processing point for any system that's what
should be done if you have to do a Process Hazard
Analysis if you're dealing with highly hazardous
materials or a process. And in the chem cal process
industry, that is the practice that they do. So
t here' s not hing new or unusual about this, thisis a
tried and proven nethodol ogy.

MR. PERSINKO As | said in the opening
remarks, for construction we're worried about the
desi gn basis of the principle structure systens and
conponents. And at this stage the applicant has chosen
to define the PSSCs nostly on the system s basis.

MR. TROSKOSKI: So we still have to get
dowmn intoit. And we get the second bite of the apple
at the |icensing phase.

kay. |'ve already discussed briefly the
vent size. It's going to be sized to acconmodate the
mass transfer to prevent theinitiationof the runaway
reaction.

Let me see, next onel'dliketogotois
| ndustry Events.

Now, there have been a nunber of red oi
events in the nuclear industry. Three of the known
events are just shown for reference. The Hanford was

very simlar to the Savannah River one in 1953.
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A review of those events really surfaced
two strong thenes. One was t he unexpect ed presence of
tributyl phosphate and/ or t he degraded products, which
of t en accumnul at ed over an extended period of tine. And
the second one is either a lack of or an inadequate
Process Hazard Eval uati on.

Wiile the applicant's proposed safety
strategy and PSSCs appeared to address the various
known initiation conditions, they have still to
performtheir | SA; which w Il be needed to support the
| i censi ng phase of the process.

The staff does note that DOE has
previously reviewed the red oil events and has
devel oped a nunber of recomrendations that we have
found in published accounts and vari ous docunents.

DOE has also established a fine safety
record at various facilities involved in plutonium
separation and processing. W know the applicant is
aware of the DCE actions and many of the applicant's
proposed safety features envelope the DCE' s
recommendati ons, but not all of them The applicant
has determ ned t hat sone do not apply to their process
which they developed from the French. And
specifically, DCSis not limtingthe evaporator steam

tenperature to 120 degrees, but is proposi ng about 133
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or 135 degrees. Wiile the question of margin can be
rai sed regarding the 137 degree accepted initiation
tenperature, again as long as they are able maintain
heat renmpval rate and keep it greater than the heat
generation rate with the safety margin that they're
commtting to, the tributyl phosphate and associ at ed
degradati on products cannot reach the initiation
t enperat ure.

The applicant has already indicated that
they will be performing a nunber of conformty
nmeasurenents to verify or determne the key safety
characteristics of several process variables. These
experiments, generally identifiedby the four bullets
|"ve got up there, will define the heat generation
rate and the heat renoval capabilities. 1've already
conduct ed a nunber of experinents relating to venting
size and | believe still have sone to go.

The staff is determning whether the
desi gn basi s of t he proposed PSSCs provi des reasonabl e
assurance against the consequence of potential
accidents. Wiile the applicant's proposed approach
does not exactly match the current published DOE
approach, the applicant has provided a rational basis
for their specific process to be supported by

| aborat ory experiments and t he saf e operating history
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of a very simlar process in France. The issue
remains open to any resolution of the applicant's
approach to achieving highly unlikely, identifying
values and ranges of values for certain safety
functions as t he degraded product concentrationlimts
and rel ated safety margins.

The staff is reviewng additional
clarifications of the design approach recently
provi ded by the applicant. The staff revieww Il al so
consi der whet her t he proposed approach can support the
def ense-i n-depth requirements of 70. 64, whichw Il be
finalized in the I SA process.

The staff al so acknow edges that
addi ti onal changes to the PSSCs and t he desi gn val ues
may occur at the |SA stage. This possibility is
expected and it's recogni zed in the Standard Revi ew
Pl an.

That woul d concl ude the formal part of ny
presentation. If there are any questions, | don't
under stand why you were hol ding back this long --

CHAI RVAN PONERS: Let ne just interject.
This is Bill's first neeting in front of the ACRS.
He's |l earning quick, isn't he?

DR. FORD: | know we have joked about

materials and we are entering the construction
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aut hori zati on phase, ny interacti ons with the chem cal
process industry, materials are kind of an Achilles’
heel, the theory of materials. Has anyone in this
process |looked at the integrity of the proposed
structural materials?

MR, TROSKOSKI:  Process --

DR. FORD: Ten molars salt and placing
acid with chloride is not a nice environment.

MR. TROSKOSKI: | recognize that. Before
this | had another job, | was an inspector for the
fuel cycle group, sol've got togoto all of our fuel
cycle facilities, including some that handl e hydr ogen
fluoride and a few other really nasty chem cals. And
| can appreciate where you're comng fromon this.

The short answer is from a regulatory
poi nt of view, we have not yet. The licensee is --
their mechanical integrity programis to ensure, |
think, gross integrity. They're not that concerned
with small | eaks. They're assuning that they're going
to occur and they're going to deal with it as part of
normal operating conditions, very simlar to what
other facilities do.

DR. FORD: Well, I'mthinking norein case
-- in one of your things here you say the rapid

evol uti on of heat and non- condensi bl e gases can breach
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t he process equi pnent. So |'ml ooking at an acci dent
situati on.

MR. TROSKOSKI : Sure. That woul d be where
you woul d have a pressurized vessel. And, again,
bel i eve the two mai n evapor at ors of concern here, they
are going to be atnospheric.

MR. MURRAY: If | could just interject a
l[ittle bit. 1'"'mAl ex Murray, Bill and | work together
on the chem safety issues.

I n the case of materials of construction,
the applicant has stated, just in a descriptive
manner, that they will conpatible materials such as
300 L-grade stainless steels. They do have materi al
surveil l ance progranms which they have identified as
PSSCs. These will include the nonitoring both on a
| onger termpoint of view, such as with corrosion 2 in
testing, and also as part of a periodic inspection
program So they will have that in place.

DR FORD: And is there experience in
Eur ope or anywhere el se of L-grade stainless steel in
t hese environnent ?

MR. MJURRAY: 300 L-grade stainless steel
is typically used for these types of evaporators.
There can be sonme pitting phenonena which has been

observed, but generally if it is an L-grade and if
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there's appropriate heat treatnments are done after
wel ding to avoi d hazardous and so on, it's generally
accept abl e.

DR. LEVENSON. They generally been used
for solvent extraction type things since the first
sol vent extraction plant was built in 1945.

CHAl RVAN PONERS: ' 44. There's been quite
alot of work with this, which basically a glorified
PUREX process. Yes.

MR. ROSEN: Notwi thstanding all that, is
there typically anin-service inspectionlike program
to check the key conponents in service?

MR MJRRAY: That is what they are
pl anni ng, and they have it identified as a principle
structure system and conponent.

CHAI RVAN POVERS:  Ckay.

MR. SIEBER It seens to ne that since
nost of this operates at very | ow pressures, that you
don't have t he hazards of ruptures, but you m ght have
t he hazards of pitting, cracks, small |eaks and so
forth which are within the real mof an operator being
abl e to handl e.

MR. TROSKOSKI: Right. And that's what the
applicant has indicate they expect.

DR. FORD: Well, I'mthinking in terns of
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-- i f you had sone i ntergranul ar attack, not cracki ng,

attack.

MR, TROSKCSKI:  Ckay.

DR. FORD: And then you had an exposure,
the line, would it still be all right.

MR. SIEBER: | think that it woul dn't nake
any difference if you have an explosion in the line
and the line could be -- have perfect structural
integrity and still rupture.

MR. TROSKOSKI : Once you' ve got the event.

MR. SIEBER  Once the event occurs, you
know, settles that sort of. You aren't trying to
contain the explosion, is that not true? You're not
trying to prevent it?

MR. TROSKOSKI: No, what we're tryingto--
t he applicant it taking a preventive approach, they're
not taking a mtigative approach. So they're not
desi gni ng pressure vessel s for an expl osi on. They have
not proposed that to us at all. Al t hough, i they
would like to, we'd certainly listen to them

DR. LEVENSON: The evaporators which are
maybe t he nost questi onabl e t hi ngs are not pressuri zed
vessels. They're atnospheric. So any reasonable rate
of increase pressure can't overpressurize --

MR TROSKOSKI: Right. And --
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DR. LEVENSON. It m ght splash sone |iquid

out, but with very limted consequences.

MR. TROSKOSKI :  And, again, pressure al so
pl ays a part inthe reactionrate, too. So that's why
you' ve got to be very careful to prevent -- to protect
the venting so that you don't have a back pressure
shoul d a reaction occur

MR. S| EBER Al right. | have an
addi ti onal question, which probably will reveal that
| don't fully understand the tenperature phenonenon.
But | got the feeling that if youlet this solvent sit
| ong enough with enough nitric acid in it, that that
tenperature or therapidexothermcreactionisreally
not fixed, that it could be | ower than that. And you
can get that reaction with a tenperature |ess than
130.

MR, TROSKOSKI : Well, the initiation
tenperature was the function of a nunber of things.
Your constituents.

MR SIEBER Right.

MR. TROSKOSKI : Pressure, concentrations.
| nmean, that's all classical reaction kinetics.

MR. SIEBER. That's right. So when you
set a hard and fast nunber and say |I'mnot going to

et this get any hotter than this anmount --
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MR TROSKOSKI: That's based on a nunber

of assunptions further down the Iine that you have to
protect for that to be valid.

MR. SIEBER. Yes. Well, maybe it woul d be
good if you told us what are the things are you
controlling to nake that nunber valid?

MR, TROSKCSKI:  Ckay.

MR SIEBER And how are they doing it?

MR. TROSKOSKI: Sure. That was one of the
slides |I think Mark had up earlier.

You're controllingthe diluent, andthat's
i mportant for two different things. One, soit doesn't
i npact the venting capability, and two so it doesn't
add degraded products to the process.

Second, they're going to be controlling
t he resonance tinme of the tributyl phosphate, and what
they're doing there is in effect controlling the
concentration  of the reaction products and
constituents that you have built up over a period of
time to within that assuned in the boundi ng heat
anal ysi s cal cul ati ons.

Once you define that, hownuch nass you' ve
got, what the constituents are, what your tenperature
is, then you pretty much have it envel oped where you

start off and where it can end 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

127
MR. SIEBER: Ckay. That's the box you

have to buil d?

MR. TROSKOSKI: That the box. And around
t hat box what they're doing is they' re going to say,
ultimately 1'mgoing to be able to renove 20 percent
easy, nore heat than | coul d possibly generate either
t hrough the reacti on or through the external sources.

MR. ROSEN: And what you said earlier is
that sort of rational is going to be applied globally
and then |l ocally?

MR. TROSKOSKI: Yes. Well, you have to
component - by- conponent. That's the only way you can
do a valid HAZOP. You can't do one HAZOP for the
entire aqueous polishing system You have to do by
| ogi cal conponent - by-conmponent. And t hat net hodol ogy
iswell known and practiced very wi dely t hroughout the
chem cal process industry. There are many books on
it. There are conpanies that nake their bread and
butter giving training courses on it.

You can read it in a lot of the OSHA
rel ated process safety managenent |iterature.

Now, do you still feel unconfortabl e about
somet hi ng

MR. ROSEN:  No.

MR, TROSKOSKI : Oh, okay. |1'm not sure

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

128

whet her | was --

MR ROSEN. 1'Il let you know.

MR TROSKOSKI: Don't be shy.

CHAl RVAN PONERS: It's areal problemw th
this commttee, shyness, so I'm glad that vyou
encour age them

MR, TROSKOSKI:  Yes.

DR.  KRESS: We've been given sone
i ndi cations of the possible chem cal reactions to
produce heat. W' re going to balance this heat with
the rate of evaporation. Wat sort of equation are
they using to determine the rate of evaporation?

MR. TROSKOSKI:  They have not provided
that to us yet.

DR KRESS: Onh. They just said that wll
be the -- okay.

MR, TROSKOSKI:  Yes.

CHAl RVAN PONERS:  Any ot her questions?

DR. LEVENSON:. Just an order of nmagnit ude,
what's the heat capacity, for instance, of the
evaporator when it's full of liquid conpared to the
anount of energy we're tal king about here?

MR. TROSKOSKI: Well, Mark, can you help
me out on that one, since your evaporator?

MR, KLASKY: Well, thesolubility, | think
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we mentioned earlier. Solubility of the aqueous
solution in the organic, get about 2 nolar or 2%
nmolar. So ultimately that for a given fixed quantity
of organic, that's your cooling capacity. In addition
you have nitric acid, which is also going to
participate in the evaporative process.

DR. LEVENSON: |I'm not asking about the
evaporative process. | want to knowthe heat capacity
of the total systemevaporator plusits load of liquid
if you have an incident.

MR. SI EBER: You nmay have enough heat sink
to take a significant part of that.

CHAl RVAN POAERS: M It, that presumes you
can rapi d heat transfer to the bul k of the appar at us,
and it's just not going to happen.

DR, LEVENSON: Vell, it's going to
transfer to the liquid. It's in the liquid. It's
going to be instantaneous transfer to the |iquid.

CHAI RVAN POVEERS: But the steel is not
going to observe an instant --

DR. LEVENSON: The liquidis probably the
bul k of it.

CHAl RMVAN PONERS: Well, thenit's just a
liquid heat capacity, it's not the whol e appar at us.

MR. KLASKY: | think one thing that wll
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clarify, | think what we're really tal king about in
the way of heat transfer is really at the evaporative
point it's providing the real renpoval -- the
conductivity or the thermal conduction under certain
situations if you're tal ki ng about --

DR. LEVENSON: Yes, | understand that. |
just -- to get a feel for the significance of it, to
get sonme kind of feel for how fast the tenperature
m ght spike or sonething, | need to know the heat
capacity of all of the liquid in there versus the --

MR,  TROSKOSKI : You're asking how
sensitive the systemis.

DR LEVENSON:  Yes.

MR. KLASKY: | think we gave you an ener gy
content. You get about 400 j oul es per gramof tri butyl
phosphate. And we have an evaporator that's about 50
liters. And we'll assume tributyl phosphate,
equi val ent of water capacity. Does that helpinterns
of characterize the thermal nass that we have?

DR, LEVENSON: Vel l, the answer that
you've given is that you haven't considered this
i Ssue.

MR. KLASKY: 1| think what we've consi dered
is that evaporative cooling in the heat transfer, not

t he conducti on.
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DR. LEVENSON. Yes, yes, | know. But if

you tell me that the energy you release is going to
spi ke the bul k tenperature up 20 degrees, then your
evaporator rate goes way up al so.

MR, KLASKY: Correct.

DR. LEVENSON: But if you haven't done
t hat anal ysis, then you just haven't taken the --

MR. KLASKY: | think we have spoken to the
nmeans by whi ch we were going to provi de heat transfer,
not havi ng done a formal count.

CHAl RVAN POAERS:  Any ot her questi ons.

We've got to get on to not Han Sol o, HAN
nitric acid, right?

MR KLASKY: HAN nitric acid. Yes.

CHAl RVAN PONERS: Mark, you start us on
this? And this one's not so nysterious, this one's
easy, right?

MR. KLASKY: Yes. Hydroxylam ne nitrate
reacting with nitric acid.

Okay. Briefly we'll outline our approach
to safety and t hen get into sone of the reactions that
are possible in a system that is conprised of
hydr oxyl am ne, plutoniumand nitric acid. And finally
we' | | speak on the hydrazi ne that al so acconpani es t he

hydroxylamne, and finally discuss our safety
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strat egy.

| think our approachis precisely the sane
as that we described for red oil. Again, we're
focusing on really understanding the fundanental
chem cal reactions that are taking place, their
kinetic rates and t he thernodynam c t hat acconpani es
t hose kinetics or chem cal reactions.

Agai n, we've incorporatedthe pertinent or
salient features of the DOE |essons |earned. And
again, we envision testing to be perforned during the
i ntegrated safety anal ysis or next phase of our safety
anal ysi s.

CHAIl RVAN PONERS: Well, you're going to
have done an heroi ¢ anbunt of work by the tine you're
done doing that, an exhaustive review of the
literature of hydroxylam ne nitrate. You have given
any thought to putting it together, publishing it and
get some peer review on it.

MR. KLASKY: | think that's preciselywth
respect to both red oil and hydroxylam ne nitrate, |
t hi nk we have, you know, a nunber of papers in al
this work, so revi ew papers and al so t he experinenta
results and the nodels that we build to, you know, in
essence explain nore data into sonething that is then

used to, in essence, predict the behavior of the
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material in our system So, yes, we certainly do.

| want to put some t hings into perspective
here where hydroxylam ne nitrate is used. It's used
precisely in one part of the process, that is the
purification unit. Andtoinsurethat it does not, in
essence, nove into other areas we have sanpling that
we performto insure, for exanple, that it doesn't
nove into the oxalic precipitation unit and al so down
into the acid recovery unit as well. So we're very
much aware of restricting the location of
hydroxylamne, and this is sonething that we' ve
conmtted to in terms of providing for safety, to
really limt its propagation through the system And
| want to go into nore detail in terms of precisely
where with even the purification unit that we have
hydroxylamne. It's avery sinplified flowsheet, if
you will, on hydroxyl am ne nitrate.

| think that's missing fromthe figure,
"1l just point out that plutonium nitrate in the
valent state 4 enters the extraction colum. The
first box. I've lost ny pointer.

At that point what we're doing is renoving
the plutoniumfromall the actinides, so the uranium
will acconpany the plutonium in the extraction

col ums.
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Then we have a scrub, a noving left to
right, followng the plutoniumitself. W scrub the
organi c solution further renmoving any inpurities it
m ght have either through entrainment or just their
distribution into the organi c phase, we renove those
inmpurities with a nitric acid scrub.

And finally we talk about where we
actually introduce hydroxylamne nitrate in the
hydrazine. That's the plutonium stripping colum.
And there what we're doing 1is we're using
hydroxyl am ne nitrate to reduce the bal ance state of
t he pl ut oni umand nove the plutoniumfromthe organic
phase into the aqueous phase.

The uranium is subsequently noved
downstream and we treat the -- we actually renove
uraniumin a separate unit. W have diluent wash.
What that does, is we have entrained material or
tributyl phosphate that's sol ubleinthe organic phase
and we can preferentially put the TBPinto the organic
phase and so further reduce the propagation of
tributyl phosphate into the acconpanying units.

CHAI RVAN POVNERS: Bef ore you do the strip,
that's a bounded vessel ?

MR KLASKY: During pulse colums --

actually we have a plus colum and we have a m xer
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settler. The answer is yes.

CHAI RVAN PONERS: Do you get accunul ati on
of ammoniumnitrate in the vent?

MR. KLASKY: Not to ny know edge. Maybe
when we nove into the reactions that characterize the
systemwe can tal k about it. But |I don't know of any
accunul ation of amoniumnitrate.

CHAI RVAN  POVERS: It's always been a
concern.

MR. KLASKY: Okay. | just want to point
one nore thing out. This is a once through system
that is the hydroxyl am ne that we use nobves through
the plutonium stripping, diluent wash and then we
destroy it in the oxidation colum. So we're not
t al ki ng about conti nual degradati on of HAN or anyt hi ng
of the sort. |It's a once through systemand in the
oxi dation columm, that's where we change back the
plutoniumfrom3 to 4to facilitate its precipitation
in the subsequent unit.

Now | want to tal k about sone properties
of hydroxylam ne. And the first point is that it's
only soluble in the aqueous phase. And, as |
described, it's used to extract the plutonium or
separate plutonium from uranium It's a very good

reducer inthat capacity. So, then on the other hand,
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we have the possibility of reactions with both nitric
acid and itrous acid, and we describe sone of the
ki netics associated with those reactions.

There are two possi ble -- dependi ng upon
the rati o of plutoniumto hydroxylam ne nitrate, soin
fact you see the reduction of plutonium and the
acconpanying acidification of the nediumas well.

CHAI RVAN POVXERS: The reducti on by addi ng
the nitrate to the amoni um-- to t he hydroxyl anm ne or
ot her way around.

MR.  KLASKY: The reagents here are
hydr oxyl am ne nitrate, whichis fornedin the reagent
building and then it's sanpled, brought in. W
introduce it intwo streanms into the process, oneinto
t he pul se col umm one in the subsequent m xer/settler
that is our plutonium barrier. So we form
hydr oxyl am ne nitrate i n our reagent buil di ng and t hat
is basically -- we purchase hydroxylam ne nitrate, we
actually dilute it to the required specifications in
t he process.

Now we get to the real meat of the issue
here, why we're here. Hydroxylam ne nitrate and the
possi bl e ot her catal ytic reaction. The previous slide
was really just basic plutoniumreduction, which has

been done for 50 years. | mean, that's precisely how
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this material that we are receiving was produced, by
reducti on. Not necessarily w th hydroxyl am ne or
ot her ol der techni ques. W' ve chosen hydroxyl am neto
reduce t he waste, because as | pointed out, we destroy
it in the oxidation colum whereas sone of the other
reducers that were used basically have lead to an
accumul ation of liquid waste. The ferrous sul famate,
for exanple.

So anyway, these are the two reactions
t hat we have to concern ourselves with. The first of
t he possible autocatalytic reaction, that is we're
producing three noles of nitrous acid each nitrate,
and we have a scavenging reaction. HAN actually
scavenges nitrous acid as well. So, again, thisis a
bal anci ng act between production of nitrous acid and
consunpti on of nitrous acid.

So, in order to understand this bal ance
between these two reactions, we could develop a
equation. And what we have here basically a reaction
scheme that is -- or a mechanism that has been
i nvestigation for probably the | ast 40 years. Mst of
t he work actual ly has been done, part of BNFL's worKk.
What they basically determ ned is that the mechani sm
proceeds through the production of dinitrogen

tetroxi de. And under nost conditions the equilibrium

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

138

liestotheleft. And the key to understanding this is
to understand the rate at which dinitrogen tetroxide
i s produced.

Dinitrogen tetroxide reacts with HAN to
produce dinitrogen trioxide and that al so can react,
actually water, to produce nitrous acid or the
dinitrogen tetroxide can react with the nitroxyl to
produce dinitrogen trioxide. The stoich geonetry is
basically given by the last reaction, which is a
repeat of the previous slide just sunm ng conponents,
bal anci ng.

MR. VIAL: Just sonething to add. W're
going to show you some constant, Kkinetic constant
| ayer that arereferringtothe first -- the two first
reaction. Index 1 is going to be in reference to the
first reaction and the second one, index 2, will refer
to the second reaction, which has atw limting step
in the mechani sm

MR.  KLASKY: The third and fourth
reactions are very fast. You can -- that governs the
behavior of this system We spoke about these
scavengi ng properties of the hydroxyl am ne. Her e
we're using hydroxylamne ion, which is just the
i oni zed HAN. And as Mark referred to, we have

reaction constants k1, which is the rate at which
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dinitrogen tetroxide is produced. K-1, which is the
back reaction. K-2 which is the reacti on between HAN
or hydroxylamne ion and the dinitrogen tetroxide.
And k-3, which is the scavenging | ate constant.

CHAl RVAN POVERS: | don't understand why
you put a stay state approximation on the HNO and
N,G;. | can understand why you take the rate of
change of the concentrations of the HNO and the NGO
is zero. | don't understand why you can set the rate
of change in the concentration in the N,O, to zero.

MR. KLASKY: W are not doing that. Are
you referring to the third reaction, the dinitrogen
tetroxide with the nitroxyl?

CHAl RVAN POVERS: |'mreferring to you're
deriving it by applying the steady state approxi mation
to the species. Now, to nme that neans that you're
saving the rate of change of that concentrations to
zero in order to drive this whole overall rate
constant. Because you're arguing that thy are |ow
concentration internmediates in the reactions.

MR KLASKY: Yes.

CHAI RVAN POWERS: And that's perfectly
under st andabl e for the HNO and the N,G,. |'mnot sure
| understand why it's justified for the N,O,.

MR. KLASKY: Reaction 1 we're not taking
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the steady state. We're deriving therate lawfor the
first reaction. We're taking the steady state --
we're making the steady state approximation for
reactions 2 and 3, as you indicated.

CHAI RVAN PONERS:  Way do you list NG, in
your slide as being part of the steady state here?

MR, VIAL: Well, actually we use a steady
state approximation for reaction 2 as well.

CHAl RVAN PONERS:  Put your next slide.

MR VIAL: Yes. This one.

CHAI RVAN PONERS:  See, you say we t ake t he
steady state approxi mation 2, N,O,, HNO and N,G,. And
the last two I can understand why you do that. |It's
not clear to me why you maeke that approximtion on
N,O,. Now you're saying you msprinted on the slide?

MR VIAL: No, no, no. |It's --

MR. KLASKY: | think he'sreferringtothe
third -- it's the third reaction. It shouldn't be the
second reacti on where that approxi mation is nmade.

CHAl RVAN PONERS: | will bet that in fact
when you went through -- that you still set the NO,
the tine rate of change of the N,O, concentration to
zero. But | don't know.

MR. KLASKY: No. M recollectionis that

t he reaction two HAN and N,O, i s not -- we do not make
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t hat approxi mati on. But we can get back to you on
t hat .

CHAl RVAN POWNERS: |'m just readi ng what
you said on your slide.

MR. KLASKY: Right. And 1 thinkit's taken
out of context. NO, reaction with the nitroxyl is
where we made t hat approximation. And that's the only
pl ace where we nmade it with respect to N,O,.

CHAI RVAN POVERS:  You had to do sonet hi ng
with the NGO, as well.

MR KLASKY: The N,O,is definitely a fast
reaction, either between --

MR VIAL: But | think NJO, refer to this
reaction.

MR KLASKY: Yes. W'Ill check that.

CHAl RVAN PONERS: | nean, |'mjust reading
what your words are.

MR. KLASKY: So the questionis why are we
interested inthis reaction. Well, | think as we have
shown in the previous slide, it's autocatal ytic and
also it's releasing a substantial amount of energy
acconmpanyi ng the autocatalytic reaction. So it's
i mportant to prevent this runaway reaction in our
process. So, consequently, what we're going to dois

totry to understand our system and understand those
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rate constants to predict stability. But before we do
that, we introduce one nore detail, and that is we're
reduci ng pl utoniumto val ent statelll. There's al ways
potential wunder certain reginmes for plutonium to
reoxi di ze. And in so doing, the re-oxidation of
pl ut oni um basi cal |y proceeds nmuch in the same nmanner
as t he nechani smby whi ch we produce aut ocatal ytically
nitrous acid, that is we go through a dinitrogen
tetroxi de mechani sm So another aspect of this
problem is to prevent re-oxidation of plutonium
because it's another source for producing nitrous
aci d.

CHAI RVAN POAERS: Is it true that only the
dimers has reacted toward the trivalent?

MR, KLASKY: | don't know the answer to
t hat questi on.

MR VIAL: | don't know --

CHAl RVAN PONERS: Wl I, | mean that's the
way you've wittenit. You vewittenit as though --

MR. KLASKY: But | -- you know --

CHAl RVAN  POVERS: The nononer is
nonr eactive and --

MR VI AL: Yes.

CHAI RMAN POVNERS: And assuredly the --

MR. VIAL: |f you conbine andit's through
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t he N,O,, yes.
MR.  KLASKY: I mean, this is one
postul ated reacti on nechani sm
MR. TRIPP: The fact is inthe literature
you're going to see that sone people like this
equati on i nst ead of consi dering dinitrogen tetroxide.
They're going to consider the nitrous acid. But it's

not the reactive species that's going to react. The

reactive species in -- is NO, because you have the
equi librium where you have -- this equilibriumis
really to the right. So the species you have in

solution is mainly NGO, And what you're going to have
is, you're going to have this exchange of el ectron.
You're going to have your two nitrogen is your 4
oxygen and -- and you're going to have a kind of --
where you going to reduce -- where you're going to
oxi di ze your pl utoniumby transferring an el ectron and
t hus renoving one nolecule of NGO, out of your NO,.
That's why you are produci ng these two speci es.

CHAI RVAN PONERS: CGoing to take an inner
sphere transfer?

MR VIAL: Well, | think what you' re going
to have is you won't have a 1, 2, 1. \Wat you're
going to have is you' re going to have your plutonium

and you mght have 2 and 2 and 4 on each side in a
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kind of assenbly like this where you're going to --
and you' re going to have the exchange. That's what's
going to justify the formation of -- because you're
goi ng to have one that's going to catch nore el ectron
than the other one. This one is nore stabl e species.
And you' re going to have your negative charge because
of -- in your systemyou won't have a strictly one to
one ratio of plutoniumover NG, So depending ont he
arrangenent of the nol ecul e bet ween t hensel ves, you're
goi ng to produce these -- well, one ionic species and
the other one, which is just NO. That's going to
goi ng reconbi ne very quick with another NG, Because
they are really cl ose together. You have areally fast
reaction of -- not dimerization, but formation of N,O,
that this will happen. And that's why over all you're
going to start -- what you have to consider i s not one
cycle, it's two cycle and every -- well, actually,
three cycle every -- three cycles which you' re going
producing -- you're going to produce 1.5 nol ecul e of
nitrous acid. That's why this reaction is also
aut ocat al yti c. Because it's going to produce nore
ni trous conponent that you use.

You follow ne? No, maybe not.

CHAI RVAN POVNERS:  Yes. It just seens to ne

that | woul d have run an i nner sphere reactiononit.
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Because then | don't have to substitute in on the

plutonium which will give you flow step in the
process that you haven't built here. | nean an inner
sphere reaction seens to ne -- okay.

| nean, | -- | just don't know this

chem stry, so |l can't tell you what the kinetics is.
But I wouldn't have guessed that it was only --

MR. VIAL: Well, the other component to
take into account is the nedia. And depending on the
acidity of the association coefficient -- and it's
going to also drive the prediction of your NO two
m nus.

MR. KLASKY:  kay. | think that's the
i mportant thing. Remenber this reductionreactionis
we're really maintaining lowacidity. And, Mark, we
have a backup slide. Let ne goto the witten |aw for
pl ut oni um r educti on.

And the reason is that we have a
dependency to develop a witten law for plutonium
reduction which is dependent on -- or inversely
proportional to the fourth power of acidity. So we
basically want to operate, you know, as |ow as
possi bl e but we have ot her constraints as well on the
pr ocess.

CHAI RMVAN POVERS: Are we goi ng to di scuss
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pl ut oni um hydroxi de precipitation in this?

MR. KLASKY: We weren't planning to today.
You' re tal ki ng pol yneri zati on as well. Polymnerization
is something that we can tal k about.

CHAl RVAN PONERS: Go ahead.

MR KLASKY: Ckay. So basically wth
respect to the control of hydroxylanm ne nitrate, the
DCE has developed an enpirical relationship, an
instability index.

And, Mark, you throw back the wei ght | aw
you can see that the weight law -- no. Throw the
ni trous acid back.

Basically you have a conpetition. You
want to insure that the k3 termis larger than the
first term And in so doing then, you have a decayi ng
solution of nitrous acid.

So the bottomline is that, you know, if
you want a strong nitrous acid scavengi ng agent. |If
you can -- now and to a certain extent if your
concentration of hydroxylamne nitrate is large
enough, hydroxylam ne nitrate can hold the pl utonium
or, in this case, prevent the autocatal ytic reaction
in so doing. But when you do this, you have to be
very careful in terns of tenperature. Ntric acid

constraints. Because those constants, k1, k mnus 1
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and k2 and k3 are very dependent on tenperature and
also nitric acid concentration, also ionic strength
of - -

CHAI RVAN PONERS: | hope the k3 -- | nean,
k1 and k2 are not concentration.

MR KLASKY: O nitric acid?

CHAl RVAN PONERS:  Yes.

MR. KLASKY: Well, klis the production of
dinitrogentetroxideandit actually is very dependent
on nitric acid concentration.

CHAl RVAN POVERS: IF they were rate
constants, they Dbetter not be dependent on
concentrations or we're going to rework this whole
t hi ng.

MR. VIAL: Exactly. And that's why you
have the term-- and not the mnus. That's where you
have HNQG,. Okay. One is mainly dependent on the
t enper at ure.

MR KLASKY: Ckay. | stand corrected.

Let's see. So k3 is the scavenging
properties of the hydroxylamne nitrate. And the
instability index that DOE had devel oped is built on
control of both tenperature, concentrationnitric acid
and the hydroxyl am ne concentrati on.

MR VIAL: Want to show it?
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MR KLASKY: No, that's okay.

But | think what we' ve recogni zed i n that
we use hydrogen in our process to basically hold the
plutonium to nmake sure that we don't have re-
oxi di zation of the plutonium And we can al so use
hydrazine to denonstrate that the production of
dinitrogentetroxideis basically -- we'reinterfering
with the mechanism That is, we're scavenging the
nitrous acid. So in so doing we basically prevent the
autocatal ytic reaction from occurring.

So the next slide depicts relative
reaction rates for hydrazine to show you just how
effective hydrazine in scavenging nitrous acid from
the system And this is precisely what we want to
utilize toinsure that we don't have an autocatal ytic
reaction, that 1is by ensuring that we have a
concentration of hydrazine present that is sufficient
to bal ance the production that is going through the
production of dinitrogentetroxide, we can assure that
we don't enter an autocatal ytic regine.

So t he equation that we presentedtherate
| aw, obvi ously, woul d be nodifiedto add an addi ti onal
term and that is the scavenging of nitrous acid via
hydr azi ne.

And this is, in effect, what we' ve
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describe in the Construction Authorization Request.
W' ve identified the fact that hydrazine has this
property of being a very effective nitrous acid
scavengi ng agent and so this is an open itemw th the
NRC, but we intend to denonstrate a de mnims
gquantity of hydrazine is effective in precluding the
autocatal yticreaction. And currently we've identified
concentration of HAN and hydr azi ne al ong wi t h const ant
safety control as providing for a stable boundary.

CHAI RVAN POAERS:  You used the work "de
mnims."

MR KLASKY: Yes.

CHAI RVAN POVNERS: Wi ch has | ong ago been
forbidden fromthis room by act of Congress. Sone
peopl e know the story, so | won't go into it.

| assume you were just being colloquial in
your use of de mnims?

MR, KLASKY: Yes, yes, yes.

MR ROSEN: It neans "a little bit of."

MR. KLASKY: I think, you know, the
relative rates -- | guess if you start of with the --
you know, understandi ng that you can denonstrate and
DCE has established an instability index. And we've
pointed out, and Bill, | think you'll go into the

rational for why we're not using it. And | can --
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don't want to step on Bill's toes, but we can go into
that if you want.

CHAl RMVAN PONERS: No. | nean just the
| anguage you used, what you're tal king about is that
you're going to use a low concentration of hydrazine
in the solution.

MR, KLASKY: Correct.

CHAI RVAN PONERS:  So that you're going to
bring those rates so they're roughly equal or what is
it?

MR. KLASKY: No. | think we're going to be
just order of magnitude estimte. You know, we said
we were goingto dotesting, andthis is certainly one
of the areas in which we're going to do testing.

There have been two studies to ny
know edge that have attenpted to quantify this de
mnims concentration, if you will. And they found
about five times to the mnus four of nolar or nornal
to be sufficient.

We're startingwith .14, So that just puts
things in perspective. That's why | say die mnimnms.
| just neant it with respect to what we're addi ng.

CHAl RMVAN PONERS: In ny world those are
hi ghly concentrated sol utions.

MR KLASKY: Yes. So, | think we're
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certainly operating this plant wth a pretty
sufficient, or | should say a sufficient margin. But
this is something that we're going to validate in the
| SA.

CHAI RVAN POVERS:  Ckay.

DR. FORD: Could I follow up on M.
Rosen's question later on about controlled by
nonitoring either globally or locally?

VWhat this is sensitivity of this control
to where you do the nonitoring?

MR. KLASKY: Right now what we do is we
monitor -- or | should say we sanple to ensure that
the quantity of hydrazone that we have is, you know,
the requisite anount going into the process. And |
think I've described the fact that it's a once t hrough
system so that, you know, each step through once it
hits the oxidation colum it's destroyed. If isn't
destroyed right there, before it goes into the next
process unit -- or | should say process operation, we
sanpl e, we ensure that it's gone. That is, hydrazine
is renmoved and al so hydroxyl am ne as wel | .

So, the sanpling is comng in and goi ng
out. That's where we're i nplenenting these controls.

| think that's it.

DR RYAN:. M. Chairman. | think thisis
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our | ast chem stry presentation. And before we | eave,

|'ve been --

CHAl RVAN POAERS: Don't count on it.

DR. RYAN. On the agenda, anyway.

CHAl RVAN POWERS: W have at | east one
nor e

DR RYAN. Ckay. That's great.

The thought strikes nme have you tried to
optim ze any of these processes with regard to your
waste generation? It looks like you're going to
generate |l ots of m xed waste, and |' mnot sureif it's
m xed TRU or m xed SNM or m xed spent fuel, or al
t hree. But in your process analysis, particularly
your hazard analysis, |ooking at waste generation
m ght not be a bad thing. You m ght end up produci ng
| ess troubl esone waste i f you took a | ook at that end
point in order to help you figure out your chem stry.

Have you done that sort of thing yet?

MR. KLASKY: | think the adoption of
hydrazi ne and hydrogen is precisely done for that
reason.

DR. RYAN. What reason is that? Wat is
the -- it's to mnimze quantity or --

MR. KLASKY: To mnimze quantity of

wast e, yes.
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DR RYAN:. Ckay.

MR. KLASKY: Before, as | pointed out, the
ferrous sul famate used to be used and there were a | ot
of material issues that were introduced when one uses
the ferrous sul famate. And in addition, in the end you
were |l eft with, you know, certainly waste. Andif you
go to Hanford or Savannah River early, you wnd up
with waste. And in this process, you know, sort of
t he whol e benefit of this is that you m nim ze that or
you elimnate that from your outgoing stream You
don't have that.

So, | think that's a large part of the
reason for selection hydroxyl am ne.

DR. RYAN. Thanks.

You know, | guess | woul d extend that from
this particular chemcal to your entire process.
Anal ysis to think careful |y about what waste you nm ght
be generating, what netals you could be I|eeching
because you mi ght end up with either characteristic
m xed waste or true m xed waste that you can't, you
know, have an outlet for. That's sonething certainly
to think about.

DR. LEVENSON. How far do you go in your
waste treatnent, or did you ask that? What's your end

poi nt for your waste?
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MR.  KLASKY: Oh. Let's see, Mark, you

want the first slide up on the process.

DR. LEVENSON: | saw one arrow that said
your organic waste goes to SRS

MR. KLASKY: kay.

DR, LEVENSON: You didn't say anything
about any of the aqueous wastes.

MR. KLASKY: All of our wastes go into a
waste treatnent unit. | think you'll seeit's a waste
treatment -- we have a unit --

DR. LEVENSON: What does waste treatnent
consist of? Wat's your end product? Do you go al
the way to glass. Do you ship the liquid somewhere?

MR. KLASKY: The liquids are shipped to
Savannah River for treatnent.

DR. LEVENSON: So the ultimate di sposal is
Savannah River's probl en?

MR, KLASKY: Correct. Well, let ne just
point out what we do in waste treatnent. We're
conmbi ning a nunber of waste streams. And before we
combine a couple of the waste streans, we have a
process that -- we destroy any azi des that m ght have
formed. So that's our main focus of the waste unit.
And the subsequent volunme reduction and whatnot is

done, to ny know edge, at Savannah River.
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DR. RYAN: There's anot her di mension that
you've got to take into account, and that is to the
best you can predict what end points the wastes are
goi ng to have, what they're going to |l ook |i ke both in
ternms of chem cal and constituents and radi ol ogi cal
constituents.

Pl ease be careful that you have an outl et
for those wastes, because you m ght find that you want
to nodify your treatment in order to nake the waste
acceptabl e for di sposal somewhere, whether it's WPP
or somewhere else. You need to think about it. But
don't think about it in ternms of chemi cal process.
That's certainly one way to think about it. Think
about it in terns of making an acceptable waste for
di sposal .

MR. KLASKY: Right. | think we have --
maybe Ken, you can speak to this. The WAC

MR ASHE: Right. Ken Ashe.

That's correct. W do have with Savannah
River site Waste Acceptance Criteria, and we are
actively | ooki ng at the waste t hat we product and make
sure that they can receive it before we send it.

DR. RYAN. Okay. So that fits into the
treat ment and di sposal schene?

MR ASHE: That's correct.
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DR. RYAN: Thanks.

CHAl RVAN PONERS: Let ne see, | was goi ng
to ask you where your azides formation step is.

MR. KLASKY: Ckay. Mark, go back to the
second figure.

In the plutonium stripping unit the --
when nitrous acid is consunmed by hydrazine and
produces and hydrozylic acid. And if inpurities
happen to be present, in the presence of inpurities,
different nmetal azides may be forned.

Again, it should beinthe aqueous stream
They' re goi ng to be noved i nt o an oxi dati on col um and
those azides in an acidic nmedium again you'll
basi cal ly retransformor you'll never -- you shoul dn't
real ly produce netal acid. You shoul d have hydrazylic
acid, and that hydrazylic acid al so undergoes a rapid
reaction with nitrous acid and shoul d be destroyed in
t he oxi dati on col um.

Again, we sanple comng out of the
oxi dation colum to make sure it doesn't propagate.

| n addi ti on, com ng out of the plutonium
stripping unit the organic streamis noved intointhe
end a solvent regeneration process. This solvent
regeneration process uses sodi um hydroxide, sodium

carbonate as reagents. And if there is, in fact,
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hydrazylic acid in the organic stream sodium azide

will be formed. That's precisely the unit function
that | just described for the waste treatnent unit
will add sodium nitrite and then we'll sidify and
we' ||l destroy the hydrazoic acid, sowe'll retransform

to hydrazoic acid.

So there's a coupl e of areas where we know
we have hydrazoic acid and we have to be careful, of
course, with respect to the hydrazoic acid. And we've
descri bed the safety controls to control hydrazoic
acid and its cl osed.

CHAI RVAN POVERS: What species -- what is
the | east soluble azide in your system here?

MR. KLASKY: The |east soluble? Silver
azide has a low solubility, | believe. And in our
normal processing that we've described, we of course
[imt -- the solubility -- | mean, there shouldn't be
any silver in the plutoniumstripping unit. It is a
very, very low distribution coefficient, it's not
extractabl e. So, you know, entrainment of course,
however, can occur. That's why we have a scrub unit as
wel | .

Wthin the plutoniumstripping unit, of
course, if it is trace quantities present, we could

formsilver azide. But, again, it would be in essence
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destroyed or retransformed to hydrazoic acid and
destroyed in the oxidation unit. And | think we
descri be the specific controls or principle SSCs so as
to preclude noving that azide into heated equi pnent.
| mean, that's our real focus is to ensure that we
don't introduce azides into -- and al so to -- excuse,
insure that we don't dry out equipnent that my
cont ai n azi des.

So, it's sort of a safety phil osophy that
recogni zes that such azides may be present and is
ready to deal with their presence as opposed to sayi ng
that we won't form any.

MR. VIAL: Yes. There were sone -- that
initiated the formati on of azide react really fast or
slowwith nitrous. So --

CHAI RVAN POVERS: Yes, that's what he was
sayi ng.

MR. KLASKY: Yes. | guess that's one
additional remark that I'd make, that we spoke re-
oxi dation of plutonium It occurs both in the aqueous
streamand the organic stream And the nice thingis,
you know, you do have hydrazine, it is attacked by
nitrous acid, it fornms hydrazolic acid. Hydrazolic
acid is a very large affinity to the organic stream

And so i n essence hydrazolic acidis your nechani smis
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scavenge nitrous acid in the organic streamas well.

CHAI RMVAN POVERS: Cl ever.

Any ot her questions for the speakers?

Thank you, gentl enen.

Bill, you're on again.

MR TROSKOSKI: Al right.

CHAI RVAN POVERS: And those of you that
think this chem stry di scussion is going on too | ong,
just |l ook upon this as the HAN dynasty

MR. TROSKOSKI : Ladi es and gent | enen, this
next discussion will cover the chall enges associ at ed
wi t h t he spont aneous aut ocatal ytic chem cal reaction
that can occur in the HAN-nitric acid solution
typically found i n your plutoniumurani umseparation
processes.

Again, this type of runaway reaction is
generically simlar to those encountered in the
chem cal process industry. And the approaches used by
the chem cal process industry, mainly the Process
Hazard Analysis, are valid for the HAN reacti ons.

The HAN aut ocat al yti cal oxi dati on reaction
i s strongly exot herm c and has over pressuri zed process
vessel s through the production of |arge amunts of
gaseous products, nostly nitron oxides. The reaction

rate is nultiperinetered ended, which include the
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reagents and products, tenperature, normality, biontic
strength and inpurities which can act as catal ysts.

The reaction can occur in the organic,
aqueous and gaseous phases, and in short it is a
conmpl ex phenonena that has occurred nore often than
the red oil reactions we previously discussed.

The staff is reviewng the applicant's
initial approach that has been put forth in the
Construction Authorization Request, and that we've
di scussed i n several neetings with them However, the
staff notes that at this tinme the applicant has not
yet finalized its safety strategy.

The staff has gathered the published
operational event history relatedto the HANreacti ons
and t he DCE, and t he associ at ed DOE t echni cal reports.

HAN al so has non-nucl ear applications and
the staff is aware that there have been runaway
reactions with this process in the chem cal process
i ndustry.

We believe that actual field data are
i nval uable inreview ng the technical viability of any
safety strategy approach.

| have al ready al l uded to the conpl exities
of the HAN nitric acid system that is nultiperineter

and nmul ti phase. Internms of the classic fuel, oxygen,
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heat triangle, HAN concentration is certainly a key
perimeter and safety limts need to be defined for it.

For the oxidation leg of the triangle, in
sinplified terms, HAN reacts with nitric acid to
produce nitrous acid, which is related to the
subsequent formati on of anot her chem cal
intermediation NGO, It's the rate of N,O, formation
that is also a function of tenperature and normality.
Controllingtherate and formation or the availability
of NO is the key to really preventing an
autocatal ytic reaction from occurring.

Finally, the tenperature at which an HAN
reaction occurs i s anot her conpl ex vari abl e, dependent
on concentrations and ratios of nitric acidin HAN, as
wel | as the presence and concentration of potenti al
catal ysts such as iron.

Did I mss one? Yes.

CHAI RVAN  POVERS: But you've changed
what's presented to us from what we have here. o
back.

MR. TROSKOSKI: That's First Principles.
Do you have that?

CHAI RVAN  POVERS: No. We have the
principals of schools here instead of principles.

MR. TROSKOSKI: | confess. |I'mgoing to
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have to stand up and confess. That was ny ni stake.
My studi ous project manager caught it and he triedto
catch it, but apparently --

MR ROSEN. He caught it in nost places.

MR. TROSKOSKI: In nost pl aces.

CHAI RVAN POVERS: |t was a bad strategy on
your part. See, we could have -- there was an entire
paragraph in our letter that we could have witten on
the spelling and now we're going to have to search
through to find something elseto fill that paragraph

MR. TROSKOSKI: | assure you, it is not
del i berate.

MR. SIEBER: You just want to be our pal.

MR. TROSKCOSKI: Okay. |'mthe Applicant's
PSSCs now. | did spell PSSC correct.

The applicant has indicated that they are
considering a safety strategy involving use of
hydrazi ne to scavenge nitrous acid before N,O, can be
produced in the quantities and concentrations
necessary to support the autocatal ytic reaction.

Looking at the entire process, the
applicant has identified safety strategies for three
di stinct process applications. First, for those that
have HAN and hydrazine nitrate w thout NOX. That

occurs in the 3000 pul se columm of the purification
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cycl e where HAN i s i ntroduced to reduce t he pl ut oni um

The second is HAN with no hydrazine
nitrate. And this is the HAN feed system in the
aqueous polishing process. | believethe applicant is
now consi dering a possi ble change to this portion of
t he process.

The third one has to do with HAN and
hydrazine nitrate but with the addition of your NOx
gas. This occurs inthe oxidation colum inrecycling
t anks. The NOx is used to destroy the HAN, the
hydrazine nitrate and the hydrazoic acid to prevent
propagati on to downstreamprocess units and the front
end of the purification cycle via the aqueous phase.

The PSSCs for the first two strategies are
simlar. Both wuse the Process Safety Control
subsystemt o nmai ntai n the tenperature of HANsol uti ons
within safety limts.

Bot h al so use the Chemi cal Safety System
to control and maintain the concentrations of HAN,
nitric acid and netal inpurities to within safety
limts.

The third strategy is different because
the NOx is being added destroy the HAN hydrazi ne
nitrate and hydrazoic acid. The Chem cal Safety

Systemis used to limt the concentration of these
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reactants. The offgas treatnment system provi des an
exhaust path for the gaseous byproducts of the
reaction and as a means of heat transfer pressure
relief.

Finally, the Process Safety Control
Subsystem controls the flow rates of the oxidation
colum limting the quantity of reactants to mai ntain
t he heat generation and pressure increase to within
vessel design specs.

CHAl RVAN POVERS: Bill, have you thought
about the possibility of accunulation of anmonium
nitrate in the offgas treatment systen?

MR, TROSKOSKI : No, we have not until
today, but we will be |l ooking into that.

CHAI RVAN POVERS:  You might want to | ook
at it. It's sonething that we struggled with alot in
connection with some of the Rocky Flat systens and up
at Hanford. | nean, we would occasionally find
ammoni umnitrate there. Wence it cane from | can't
tell vyou. But we would find it there and whatnot.
And, you know, l|ike |I say, the origins of it and
things like that, you really never know. Because we
were | ooking after 20 years of operation.

MR, TROSKOSKI: Sure. Ofline, could you

give us a contact or do you know of anybody offhand?
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CHAl RMAN POAERS: |'d have to --

MR TROSKOSKI: W'l do the work.

CHAI RVAN POAERS:  You know, |et ne think
about it and I'll see if | can cone up with --

MR. TROSKOSKI: |f not, | know sone ot her
peopl e.

MR, ROSEN: The inplications of that,
Dana, areisit'salittle bit expl osive nowand then.

CHAl RVAN PONERS:  Yes, it's a material of
concern.

Let me say that we agonized heroically
over it, as did the operators there. | would never--
nmysel f that the matter began, but we worried about it.

MR. TROSKOSKI: Ckay. Well, that's what
| was asking. You're not sureit's a problem but --

CHAl RVAN PONERS: Not sure at all.

MR, TROSKOSKI: GCkay. So there's not an
operational event history?

CHAl RVAN POAERS:  None.

MR. TROSKCSKI:  Ckay.

CHAI RVAN POVEERS: Except that we did
occasionally find amoniumnitrate.

MR, TROSKCSKI: W'l ook --

DR. LEVENSON: Dana, |'m not -- | know

Rocky Fl ats, etcetera, they foundit. Ever findit in
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any of the plants that did solvent extraction, |I'mnot
awar e of that.

CHAl RVAN PONERS: M It, you're taxing ny
menory here. But it's sonething to at | east give an
afternoon's worth of thought over, | think.

MR. TROSKOSKI: GCkay. | appreciate that.

Going on to industry events.

Under st andi ng the data provided by real
i ndustry events is a vital check of the proposed
safety strategies. Mst of the HAN related events
i nvolve significant elenents of what | would term
conduct of operations. Wen strong azi des are added
to HAN heels in a tank that are thought to be enpty,
sol utions are concentrated over al ong period of tine,
or external heat sources provide initiation
tenperature, you're going to end up with problens.

The appl i cant proposed PSSCs whi ch woul d
envel op these types of events. In addition, the staff
still excepts that the initiators for each of the
known events would be addressed in detail in an
adequat e | SA Process Hazard Anal ysis.

This is just classic chem cal industry
appr oach.

MR. KLASKY: Bill, could | interrupt one

second.
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MR. TROSKOSKI :  Yes, sir.

MR. KLASKY: Go back to the previous

slide.

MR. TROSKCSKI:  Ckay.

VR. KLASKY: Agai n, give further
justification for our approach, | think what you see

here is that there are numerous nechani snms by which
t he hydroxyl am ne concentration, or | should say the
nitric acid concentration can increase due to
evaporation or heating, the Hanford event of 1989 is
the only event you'll see there wth hydrazine
present. And, in fact, | guess we argue after one year
you have a situation where you can destroy hydrazi ne
over long periods of tine due to producing nitrous
acid due to radiolysis.

So our intent again is to not allow for
the storage of material, either HAN or hydrogen.

DR. FORD: Well, | seemto renenber the
| ast presentation neeting that we had on this. There
was a presentati on fromsonmeone who was tal ki ng about
process control, use of digital controlled equi pmrent.
The reason |I'm bringing it up, is at |least tw of
t hose itens are because of human factors.

MR. KLASKY: At | ast fromour perspective-
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DR. FORD: Is that still a factor or not?

MR. KLASKY: What we're attenpting to do
here is to basically elimnate that from -- as a
possible initiator in that we're going to utilize
hydr azi ne, which in essence elimnates that
possibility of 1in essence steady autocatalytic
reaction due to concentration of the nitric acid. So
we're going to have a strong nitric acid scavenging
agent to elimnate the previous events that have
occurred, in essence.

DR FORD: Ckay.

MR, TROSKOSKI:  Next.

DOE' s approach to control I'i ng possi bl e HAN
reactions can be found in their technical report
EHO555 that was issued in the '98 -- it contains a
nunber of specific recomrendations and it correl ates
process tenperature with an instability index, which
isafunctionof nitricacidnolarity, thenitric acid
to HAN nolarity of the iron.

The applicant has noted a nunber of
l[imtations when applying theindextoits process, as
consi dering other strategies previously discussed.

The staff that use of the index and
associ ated reconmmendations may be an acceptable

strategy if applicability of each itemis validated
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for the specific process. The DCE approach provides a
nunber of val uabl e i nsights that nerit consideration.
However, the staff does recognize that alternative
strategies may provide the sane or greater |evel of
safety.

The applicant has proposed a nunber of
strategies for three distinct process applications,
each with its own set of PSSCs as outlined in the
revi sed Construction Aut hori zati on Request. However,
the applicant is still considering a hydrazine
scavengi ng approach and has i ndi cated t hat addi ti onal
information with this approach will be submitted to
the NRC for review W have not received that
i nformation yet.

CHAI RVAN POVNERS: Let you finish, and t hen
"1l ask you the question.

MR TROSKOSKI: Ch, okay.

Thi s i ssue remai ns open pendi ng
finalization of DCS s approach. |If they choose to
i mpl enent the revised CAR approach, the staff still
needs to review the PSSCs design basis val ues and
ranges of val ues, such as concentration, pressure and
tenperature limts.

And t hat pretty much concl udes what | have

to say. So ny presentation's over.
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Fire away, please.

CHAI RMVAN POVNERS: A coupl e of questi ons.

First of all, you' re going to have to | ook
at a lot of things here. You have any quantitative
tools to help you look at these flow streans that
t hey' re passing through? | mean do you chart an ASPEN
nodel on this or something |like that?

MR. TROSKOSKI: W do have a risk group,
and we are thinking of a nunber of things such as
doing our fault tree anal ysis.

CHAI RVAN POVERS: How about setting up a
fl ow nodel here?

MR. TROSKOSKI : That certainly can be
expl ored, as though right nowwe still don't have the
detailed --

CHAI RVAN POVERS: Yes, you don't have
anyt hi ng now.

MR, TROSKOSKI:  Yes.

CHAI RVAN PONERS: | was just wondering if
-- | mean, you've got things where you have sone great
data and things |ike that here.

MR. TROSKOSKI: Oh, yes. W're given the
chance to do sone independent calculations and
reviews. So we certainly intend to.

CHAl RMVAN POVEERS: | don't know if this
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deserves setting up sonething as sophi sticated as an
ASPEN nodel , but sonet hing of that nature.

The ot her questionisinthe course of the
di scussion we hit upon this idea of silver azide
precipitating. Have you given that any thought?

MR. TROSKOSKI : The azides, | believe, is
still one of the open issues.

Al ex?

MR. MJRRAY: Yes. Just tolet you know, we
have revi ewed t hat aspect, and the nitrite -- | should
say the azides will be destroyed by nitrite before
they'd be able to be contacted with silver nitrate.
And the applicant has identified controls to render
such an event highly unlikely.

CHAl RVAN PONERS: | nean, all that works
wel | when the systemworks well. \What about when the
system doesn't work wel|?

MR, TROSKOSKI: Well, you're back to your
Hazard Analysis. You' re back to doing your Process
Hazard Anal ysi s on a conponent - by- conponent basi s. You
know, what happens if.

CHAI RMAN  POVERS: Agai n, | et me
hypot hesi ze t hat .

MR, TROSKOSKI:  Sure.

CHAI RVAN POVERS: |"ve got a saul of
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silver azide fl oating around i n ny sol ution. Does the
azi de get destroyed, these particulate of the azide
get destroyed by the nitrous acid then with an
efficiency such that it doesn't pass on through the
systen?

MR. KLASKY: Dana, |et nme add son®e i nsi ght
into all this.

The quantity of silver azide, of course,
islimted by the quantity of hydrazoic acid that one
can produce, whi ch basi cally we have devel oped a nodel
to quantify the quantity of hydrazoic acid that can be
produced in this stream

The answer to your question in ternms of
the efficiency, | think I'd nmentioned to you that
comng out -- we're not taking credit for the
destruction of the azide per se in the oxidation
colum. Rather, we define on sanpling to ensure that
t he azi de not present.

CHAI RVAN PONERS: Here's what |' masking
is, when did you know t hat you have a two phase sau
in your sanpling process? | nmean --

MR KLASKY: Yes.

CHAl RVAN PONERS:  You wil | ?

MR, KLASKY: In terns of kinetics, just

ook at the kinetic rates. Hydrazine is first
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destroyed by the nitrous acid. Hydrazoic acid is
destroyed next. Hydroxylamne is destroyed
subsequent. And furthernore, you' Il have pl utoni umin

your stream

| f you have any hydroxyl am ne, that wl|
mean that you have plutoniumIll. So by inference,
one can concl ude t hat one does not have azide -- this
i s an approach that we're tal ki ng about. It won't have
azi de based on the valent state of the plutonium

CHAI RVAN POVNERS: So what you're quoting
to nme are kinetics for honogeneous reactions. And |'m
asking you what if | have a particulate there, does
the reaction rate -- | nean, do we know what it is?
Do we know that it's rapid, that it's comrensurate
with the rate for the honpbgeneous species is
different? Do we get a --

MR. KLASKY: | think two things. I'd point
out that we'll have -- we'll obviously have a
concentrationinsolutionas well, just anequilibrium
to establish between the solid or the precipitate and
the solution as well. But in terns of kinetic rates,
at this point we have not concluded that the
honbgeneous reaction kinetics are acceptable. That's
something for us to | ook into.

One further point you had nentioned
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amonium  Mark, is located. The source of the
amoni um

MR, VI AL: Well, so we haven't talked
about anot her property of hydrazine. Hydrazine also
reduce plutoniumlIV to the trivalent state. And in
excess, while you have two pl acebo reactions, one if
you are in excess of plutonium IV, another one if
you're in excess of hydrazine.

I f you're in excess of hydrazine, you can
produce one nol of ammoni umthat can therefore react
with your nitrate and form your ammonium nitrate.
That's a possibility.

This reaction, that's one of the reaction
we're going to investigate. But this reaction so far
fromwhat we've seen so far isreally slowconpared to
the main reaction -- reaction of plutonium to
trivalent, plutonium by either amonium -- we're
going to address this issue.

CHAI RVAN POVERS:  Good.

DR LEVENSON: Can | ask a question?

CHAI RVAN PONERS: Only one

DR. LEVENSON: kay.

CHAl RVAN PONERS: At a tine.

DR. LEVENSON: What's the scope of this

nitric acid organic worry as far as your review? Does
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it include the chem cal nmakeup areas of the plant
where there's no plutoniumpresent, or is it only in
t he process area?

Context to ny question is that the first
really big bang that 1" maware of in 1944 bl ew one end
out of the 205 building and sonebody punped nitric
acid into a tank in the nmakeup area that happened to
have a heel of formc acid froma previous operation.

MR. TROSKOSKI: Ckay. Now, if |'m not
m st aken - -

DR. LEVENSON: | assume a plant like this
has a chem cal nmakeup area.

MR. TROSKOSKI: They will. And the --
what's the nane --

DR LEVENSON: By the way, |'m not
inmplying it should be. I'"'mjust trying to find out
what your scope is.

MR. TROSKCSKI: Where they do nake up the
reagents, it'snot -- thereis nolicensed material in
it. And for that we are looking at, but it's --

DR.  LEVENSON: So your scope did not
include that? There's no |license material.

MR. TROSKOSKI: That part since it's not
i censed.

CHAI RVAN POVERS: But the requirenents of
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Part 70 include chem cal hazards.

MR. TROSKOSKI: Right. And if you | ook at
that, it's chem cal hazards derived from |icensed
material. It's chemcals like, for exanple, HF that
can be off-gased fromUF 6 water reaction. But it's
not just your chem cals, unless they can affect the
saf e operating and handling of licensed materials. IF
t hey can af fect the control room operations, whichis
an inportant safety function, yes, then it's in our
jurisdiction.

MR. ROSEN: Well, that puts alnost
everything in your jurisdiction, doesn't it?

MR. TROSKCSKI: Right. A lot.

MR. ROSEN. Very little of it falls out.

MR. KLASKY: Let nme just clarify things a
little. We have performed two di fferent anal yses, the
concerns in the reagent building. A chemcal rel ease
in the reagent building we have to assure oursel ves
does not create a possibility for a radiol ogical
rel ease i n our AP process buil ding. So we' ve perfornmed
t he chem cal eval uati ons.

In addition, we've performed external
expl osi on anal yses that address the possibility. 1In
t he reagent buil di ng we have hi gher concentrati ons of

hydr oxyl am ne and al so hydrazi ne. And so consequently
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we have to assure ourselves that they cannot effect
t he process buil di ng.

Wthin the AP process, | think Bill
alluded to the fact that our intention is to change
our reagent tank to i nclude hydrazi ne. So the concern
of havi ng hydroxylam ne nitrate al one in conjunction
with nitric acid is dimnished due to the presence of
t he hydrazi ne.

CHAI RVAN PONERS: | can't hel p but comment
inthat area of the country with people so attuned to
stock cars, there'll be a great deal of experience
deal ing wi th hydrazi ne.

Any ot her questions for Bill?

kay. Let's move on to fire.

Lary, you have to explain to Dr. Kress

that we're tal king about "far" here.

MR ROSEN: And "rad all."

DR. KRESS: But | know about this
hydr azi ne.

MR. ROSENBLOOM Good afternoon. My nane
is Lary Rosenbloom |1'm the lead fire protection

engi neer on the MOX fuel fabrication project.
And ny page turner is TomSt. Louis, who
is the | ead nechani cal engineer.

What |'d like to do for you today is give
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you a high |l evel |ook at what the design of the fire
protection systens are at the facility and also the
program - -

CHAI RVAN POVERS: You know, when | began
this Subcomm ttee neeting |I raised the issue of how
you appr oach def ense-in-depth for fire protection. And
inparticul ar your definition of defense-in-depth for
fire protection. WII| you gointo that in the course
of this presentation?

MR. ROSENBLOOM It wasn't theintent, no.

CHAI RVAN POVNERS: No. Gkay. GCkay. Can
we do so?

MR. ROSENBLOOM Wl |, are you com ng at
this fromthe fire -- defense-in-depth sense of a
nucl ear power plant? Because the nucl ear power pl ant
defense-in-depth is a different definition than
def ense-in-depth is utilized here.

CHAl RVAN PONERS:  Well, what | know for
sure is your definition of defense-in-depth and that
that's in Appendix R of 10 CFR Part 50 are two
di fferent things.

MR. ROSENBLOOM  Ri ght.

CHAI RMAN  POVERS: And they're pretty
simlar up until we get to the third step. And in

your third step of your definition you say, and w ||
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extinguish the fire. Okay. Whereas the third step in
Appendi x R says and we wi Il rmake sure that while this
fire snolders away, we don't get any damage to
equi pment, we will prevent danage to the equipnent.
And | wondered why you took this obvious distinction
bet ween t he two?

MR. ROSENBLOOM | guess | don't see those
distinctions like you're saying it.

The def ense-in-depth nucl ear power plant
is basically the fact that thereis nultiplelevels of
protection. It isn't just a single feature that they
use for fire safety. They got fire prevention, fire
detection, fire suppression; all those work together.
That what's defense-in-depth of a nucl ear power pl ant
iS.

For defense-in-depth as regards to this
facility, is the defense-in-depth that applies to the
| ROFS. For our facility, really, that'srestrictedto
t hose detection suppression systens that are | ocated
in areas where we have dispersal of radioactive
mat eri al s.

So there's two different nmeani ngs
entirely, as | see it.

CHAI RVAN PONERS: Okay. Your first |eve

of defense-in-depthis to prevent fires. Your second
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is to detect and suppress.

MR. ROSENBLOOM  Ri ght.

CHAl RVAN PONERS: Then your third is, you
say, and extinguish the fire. Gkay. What |'masking
here is that in our reactor world when we | ook at
these fires, we start -- the first step we say is
prevent the fires. That's the first step.

The second one i s to detect and suppress.

And then we say and in the interim make
sure that the fire -- prevent it from damagi ng
equi pment, which what we nean is safety equi pment in
this case. Your equivalent to | ROFS.

MR. ROSENBLOOM  Ri ght.

CHAl RVAN PONERS: Ckay. What |' masking
is why didn't you say that? Wy didn't you say that
while I'm waiting for this fire to be -- to
extinguish, that I'mgoing to make sure | don't get
any ot her | ROFS danaged by this process?

MR. ROSENBLOOM Wel |, you can have danage
tothe IROFS. In the Fire Hazard Anal ysis we | ook at
t he damage that could occur to those I ROFS and see
what the effects are of that. Because in general for
t he | ROFS we have where you have redundancy. And i f we
have a fire that takes out those particular |IROFS, a

redundant set is avail abl e el sewhere.
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CHAI RVAN POVERS: Ckay. I think we'll

explore this as we go kind of system by-system

That does bring you up nicely to the next
question | have, is one of circuit analysis in this
system How do you view fire in circuit and in your
electrical circuits in these systens?

MR. ROSENBLOOM Wl | - -

CHAI RVAN POAERS: And here's where |'m
coming from For just about everything el se, when we
| ook at afacility, we | ook at does the IRCFS, inthis
case, it either works or it doesn't work. And we
anal yze it accordingly.

Wth fire we have the potential of systens
wor ki ng, but working badly. And does that cone in
into your fire analysis? That's basically what |'m
aski ng you.

MR. ROSENBLOOM Wel |, it does becausethe
routing of the IROFS, the electrical routing of the
| ROFS is such that they are kept in separate areas.
But where they happen to be in the sane areas, we do
analyze them and show that the situation is
accept abl e.

CHAI RVAN PONERS: Ckay. Pl ease go ahead.

MR. ROSENBLOOM Okay. The big picture |

want to get into is basically give you an overvi ew of
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desi gn, an overvi ewof the program W already started
getting into what the Fire Hazard Analysis is al
about, sone fire nodeling, tal king nore in depth about
our fire barriers, sunmarizing what our fire safety
strategy and concl udi ng.

Well, the primary features as | would
think is our -- we have nultiple fires areas facility
with all the barriers rated for at |east hours. Now
t hose ratings are based upon ASTM E- 119 definiti ons.
And t he whol e purpose of the fireis to keep the fire
tothat origin. Now, these fires areas are structura
barriers that segregatethefireis, and there's about
300 fire areas.

In addition, we have the automatic
det ecti on systens and we have an autonmati ¢ and manual
fire suppression.

CHAl RVAN POVNERS: ASTM E-119 tells you
whether a fire barrier qualifies to be 2 hour or 1
hour, or 10 m nutes, whatnot. Way did you pick 2
hour s?

MR. ROSENBLOOM Wl |, because when we
| ooked at the facility in France and saw t he rati ngs
t hey had over there, we sawthat basically there were
little fire | oads throughout.

Al so, so the 2 hours seened acceptable.
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And al so when you | ook at the requi renments t hensel ves,
when it cones to definitionof fire areas, the typical
nunber you see is the |l ownunber is 2 hours. Sothat's
why by definition |'msaying a fire has mnimumfire
barrier rating of 2 hours.

CHAI RVAN  POVERS: What's the total
i nventory of dodecane in this facility?

MR. ROSENBLOOM  Total ?

CHAl RVAN PONERS:  Yes.

MR. ROSENBLOOM  Total quantity off the
top of ny head.

CHAIl RVAN POVNERS: A 1, 000 pounds?

MR. ROSENBLOOM  Probably in any single
fire area, probably that's the maxi mum

CHAI RVAN POVERS: Yes. s 2 hours
reasonabl e for a 1,000 pounds of dodecane?

MR.  ROSENBLOOM Considering how it's
stored. Basically it's in welded containers. That's
wher e you have t he maxi nrumquantities happens to be in
process cells where there's no chance of a fire
occurringinthere anyway, because there' s noignition
sour ces.

CHAI RVAN POVERS:  Ckay.

MR. ROSENBLOOM  Now t he | arge nunber of

fire areas |'ve shown here by just showing the first
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floor of the MOX processing building and also the
shi ppi ng and receiving building. And as you see on
the first floor, we have 18 fire areas, and we have 65
fire areas on the first floor of the MOX processing
ar ea.

The next slide just shows an enl argenent
showi ng how the fire areas all over the place and
they're well separated.

Goi ng on, fire detection systens. W have
fire detection systens throughout the facility. And
those are basically working from the gl oveboxes
outward. W have themw thin the gl oveboxes. And t hen
t he roons surroundi ng t he gl oveboxes. And al so we have
themin exhaust plenuns of the process cells because
we don't have anything el ectrical inthe process cells
t hensel ves.

Now, suppression types, again, working
inward -- working from the glovebox out, we have a
portabl e carbon dioxide bottles that we can use to
manual |y suppress a fire inside the glovebox. In the
roons we have the clean agent. And working out into
the corridors and stairwells, we have a water based
systens. And then we fire extinguishers throughout.

MR. ROSEN: What is this clean agent? 1S

that |i ke Hal on?
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MR,  ROSENBLOOM That's -- no, it's a

substitute for Hal on

MR. ROSEN. Well, | neant that, yes.

MR. ROSENBLOOM That's what it is, it's
a substitute for Halon. When they tal k about cl ean,
they' re tal ki ng about clean environnentally.

MR, ROSEN: Ri ght . And what kind of
substitutes are you tal ki ng about?

MR.  ROSENBLOOM VWhat we're using
specifically at our facility, it's called Intergen.
| nt er gen.

MR,  ROSEN: Have you |ooked at the
interaction of that substance wth the process
materi al s?

MR. ROSENBLOOM It's inert. It has
nothing that can interact. It's carbon dioxide,
nitrogen and argon.

MR, ROSEN: (kay.

MR ROSENBLOOM  On the carbon dioxide
systens, again, those are for suppressing fire inside
gl oveboxes, and those are using basically carbon
di oxi de extingui shers that are being nodified to be
able to inject at qui ck connects. And i n order to nake
sure I'm conpliant with the intent of suppressing

incipient fires, the travel distance to these
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extingui shers nmet NFPA 10 requirenents.

Like |I said, those are in the process
areas. Now, the cleaning agent will be Halon free.
The reason it's Halon free is for process reasons
because -- things that are not halogen free could
i npact the -- adversely inpact the product, let's put
it that way.

The storage containers, the clean agent
bottles, they're stored throughout the facility but
they're kept in the vicinity of the hazard. And
because we have a decentralized system we have
mul tiple storage | ocations.

Wat er - based systens, like | said, those
are in corridors and stairwells. And we're using a
preaction system so we can maximze criticality
safety. These are not |ocated in any of the process
ar eas.

In order to get one of these systens
going, normally, you basically have to have a
detection. And then once you get the water flow ng
into the pipe, then you have to have one of the heads
actual ly reach the heat which defuse the leak nelts
and the water starts flow ng.

And also in support of the need to

maxim ze criticality safety, we're using dry stand

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

187

pi pes instead of the normal wet stand pipes you'd
find.

The water for all this is connected via a
| oop that we have around the whole facility to the
Savannah River site inthat area, which alsois aloop
system And this has been sized to handl e t he bi ggest
demand plus a 500 gpm hose strength.

CHAI RVAN POERS:  You consi der seismcally
i nduced fires?

MR. ROSENBLOOM That issue has been
brought up. And it's been asked by the DOE and we' ve
had back and forths about that. Basically what we've
concluded is that their concern is addressed by the
cl ean agent systens that are going to be providing
suppression in those areas that have dispersal of
radi oactive material. And t hose systens do the seisnmc
qualification will be available in a post-seismc
event .

CHAl RVAN PONERS: But your water systens
are not going to be avail abl e?

MR ROSENBLOOM That's correct. The wat er
systens are not.

CHAI RVAN POVNERS: But you t hi nk your cl ean
agents will be?

MR, ROSENBLOOM  Excuse ne?

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

188
CHAl RVAN POVNERS:  Your cl ean agents wi ||

be but the water won't be?

MR. ROSENBLOOM That's correct.

CHAl RVAN POVNERS: Presumably the bottles
are? The CO, bottles are avail abl e?

MR. ROSENBLOOM Onh, yes. Because those
are just -- nowthey're just |ike your extinguisher --
your portable extinguishers are.

CHAI RMAN POVERS: Yes. Ckay.

MR. ROSENBLOOM Ckay. So that was
basically it for the systens. The other part, of
course, is the program that's in place. The main
focus i s enpl oyee training we have in place. And t hat
basically covers what a person would do in the event
if they find a fire, actions, also training on what
they do if they see sone type of fire event and see if
they can help extinguish it, put it out and cal
certain peopl e.

The other part is the fire brigade, which
provides on-site support for our fire fighting
activities. And that's would be a fire brigade in
accordance with NFPA 600. Have a fire brigade | eader
and fire brigade nenbers.

MR. ROSEN: |'msurprised that you don't

nmenti on t he Savannah Ri ver area fire bri gade, or there
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is nore backup? Wiy do you have a specific fire
brigade for this facility?

MR. ROSENBLOOM W did a basel i ne needs
assessnment to see if they could -- see if the site,
t he Savannah Ri ver site fire departnent coul d respond
inatinely fashion. And basically we concl uded t hat
they could not. And for that reason we deci ded we had
to have our own fire brigade.

MR. ROSEN: Do you integrate the Savannah
River fire brigade with the MFFF fire brigade? Are
there provisions to integrate those two forces?

MR,  ROSENBLOOM Vell, there wll be
training as part of the requirements to have the
training between our fire brigade and the fire
departnment. They have to know enough in order to cone
in and provide backup. So, yes, there wll be
i ntegration.

MR. ROSEN: Is that part of your progranf

MR ROSENBLOOM It will be part of the
program Yyes.

DR, LEVENSON: You' re adjacent or very
close to the pit disassenbly and conversion facility,
right?

MR. ROSENBLOOM That's correct.

DR.  LEVENSON: By inplication are you
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saying that the site fire departnment can't get there
intinme?

MR. ROSENBLOOM |'mnot sayi ng anything
about PDCF.

CHAl RVAN PONERS: And doesn't want to,
either. Can't speak for them

MR. ROSENBLOOM  Can't speak for them
that's correct.

Al'l right. One of the main parts of the
fire protection programis the Fire Hazard Anal ysis.
VWhat it is, docunents the fire hazards, the fire
protection features and the overall adequacy of fire
safety at our facility based on a current design
i nf ormati on.

And you ask what goes into an FHA. Wel |,
quite a fewthings. Basically within the body of the
docunent you'll find out howfire is determ ned, how
we have fire safety with respect to our HVAC and
electrical design, it gives nore details about the
fire protection program goes into greater detail
about the fire water supply and manual fighting
capability. It talks about |ife safety, fire
exposures, potential for fire spreading fromone area
t o anot her. The i npact of natural phenomena hazards on

the systenms, |like you'd nmentioned about the post-
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seism c event. Conpensatory neasures.

We summari ze our concl usi ons by compari ng
also to the Appendix D of the SRP. And also as an
appendi x to t he whol e docunent there's an area-by-area
anal ysi s.

In each of those analyses -- if you're
| ooki ng for nmeat about any particular area, it gives
a description of what goes on in any area, the fire
hazards within that area, the ignition sources within
that area, the fire protection features as 1've
described them to you. It also identifies and
eval uates the principle SSCs that you spoke of. It
goes i nto design basis fire scenari os and consequences
and al so does a brief Iife safety anal ysis.

CHAI RMVAN POVEERS: Do you have and do t hese
fire hazard anal yses a frequency versus size of the
fire?

MR. ROSENBLOOM No. Not frequency, but
si ze yes.

CHAI RVAN POVERS: Si ze but not frequency?

MR. ROSENBLOOM That's correct.

CHAI RMVAN POVERS: Ckay. So you're
basically saying | have a fire with probability one.

MR, ROSENBLOOM  Correct.

CHAI RVAN PONERS: And it can be bi g enough
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to damage a quarter or a half or athird of this area?

MR.  ROSENBLOOM That doesn't happen.
Because of the lack of continuity of combustibles in
this facility, we basically have a fire that would
start in a panel, a notor and whatnot. And because of
t he | ow heat rel eases rates you woul d have and t he | ow
heat fluxes, it basically starts there and stops
there. That actually goes into the next slide.

VWhat we found so far in designis that the
fire safety design neets the applicable requirenments
and the intent of the NFPA standards and nati onal
bui |l ding code. Like | said, the potential fires were
smal | , nonpropagating so basically we keep our fires
as we desired, withinthe fire of origin. And it was
al so, as an add on, it was a managenent deci sion as a
def ense-in-depth to the fire barriers to make those
det ecti ons and suppression systens in areas that had
di spersal materials the principle SSC

MR ROSEN: | presune you' ve done a
cat al ogue of all the process materials that we' ve been
tal king about all day today?

MR. ROSENBLOOM | f they're conbustible,
yes.

MR. ROSEN. And assured yoursel ves that

t he process materials are not conbusti bl e?
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CHAI RVAN  POVERS: Oh, the process

materials are very combusti bl e.

MR. ROSEN: Ch, okay. Then why do we have
potential fires of small and not propagated?

MR ROSENBLOOM  Because where the fires
start, they don't spread.

MR. ROSEN: They're not small, though?

MR. ROSENBLOOM  They are snmall.

MR. ROSEN: You spill tributyl phosphate
onthe floor andit hits anignition source and that's
asmll fire? We're tal king about terns here. | don't
know what you nean.

MR. ROSENBLOOM We're tal king about with
t he normal configuration.

MR.  ROSEN: Is tributyl phosphate
f I anmmabl e?

MR. ROSENBLOOM It's conbustible, yes.

MR. ROSEN. Conbustible? Oay. So now
you spill it on the floor and you have an el ectri cal
gear in that room which happens to change state, so
you get an ignition source. What happens?

MR. ROSENBLOOM Well, nowyou're tal king
about the -- that's not a normal fire as it would
occur. But that aspect is dealt with by taking all of

t he conmbusti bles in an area anyway, even though it's

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




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

194

not going to happen and assumi ng those all burn and
assuring the fire barriers are adequate to contain
that fire.

MR. ROSEN: \What do you nean it's not a
normal fire? | don't get it.

MR. ROSENBLOOM Because the fire starts
with the ignition source. But that aspect that you
wer e dealing with anyway i s part of the conservativism
of our analysis is dealt with to consider all the
conmbustibles in an area as being --

MR. ROSEN: So you want to take ny
postul ate and turn it around and say, first, we have
an ignition source? First we have a sparking rel ay or
sonmet hing |like that?

MR. ROSENBLOOM  Ri ght.

MR. ROSEN: And then -- or at the sane
time you have a serious leak of one of these
combusti ble materials? | nean, you' re just arguing
about what happens first? But you get to the sane
pl ace. You get an ignition of one of these flammble
materi al s?

MR. ROSENBLOOM Right. And the concern
there is still going back to ensuring the affects of
those fires are maintained withinthat fire area. But

what' s | ooked at in the Fire Hazard Anal ysi s i s what - -
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where the fire can credibly start onits own, not with
all these conditional accidents comng into play.

CHAI RVAN PONERS: One of the things that
puzzl ed nme about your characterization of the fireis
starting and not propagating. | harken back to an
event we had at the San Onofre plant where we had an
el ectrical equi pnent cabinet fire. Not an unusua
event .

MR. ROSENBLOOM  Ri ght.

CHAl RVAN POVNERS: It propagated right to
t he next cabinet, to the next cabinet, to the next
cabinet. Do you recognize that sort of problen?

MR. ROSENBLOOM | recogni ze that that is
a possibility and | deal with that by checking to
ensure that if | could burn all the conbustible in a
room that the fire barriers would contain all that
mat eri al burning.

So, | nmean there's two aspects that | know
we're dealing with here. One is everything in a room
goi ng up, and that is done by checking to ensure the
conmbusti ble |oading can be contained by the fire
barriers. But there's also the scenario of are fires
going to start and can they propagate.

MR. RCSEN: | have the sense that you're

ducki ng the question. | mean, that's -- you know, this
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sort of gets ne to push the question sonme nore.

| * mthinking of the possibility of a real

fire.

MR, ROSENBLOOM  Yes.

MR. ROSEN. Not these constructs you're
tal ki ng about. A real fire that starts because

there's aleak of these flammable materials in aroom

MR. ROSENBLOOM  Ckay.

MR. ROSEN: It's leaking, it's been
| eaki ng for a while.

MR. ROSENBLOOM Al l right.

MR. ROSEN: And then it gets worse. This
is the way thi ngs happen. It just so happens that the
roomis a fairly good sized roomand it has a | ot of
el ectrical and other equipnment in it, something or
other of that is an ignition source to this |eaking
flammable liquid that's in the process stream

Now you have a good size fire going.

MR, ROSENBLOOM  Correct.

MR. ROSEN: Being fed by a process stream
t hat's | eaki ng.

MR, ROSENBLOOM  Yes.

MR. ROSEN:. And |I' maski ng whet her you' ve
anal yzed those ki nds of circunstances? Looked at the

ki nds of processed fluids that can leak into a room
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and what would happen if they did; not just about
taking a sterile room say, aroomlike this wi th no--
you know, the flammables that are here. My jacket,
Pete's tie and the electrical gear; yes, they could
burn. But a room which is also being fed by a
flammabl e |iquid?

MR. ROSENBLOOM | n a sense of addressing
t hat specific scenario, the answer is no.

MR. ROSEN: Why not? Isn't that the risk
we're dealing with?

MR. ROSENBLOOM Because -- no. Because
|"minsuring that even if | could get everything in
that roomto burn, the fire barriers can contain it.

MR, ROSEN: Everything in that roomto
burn is the part |I'm arguing wth. It's not
necessarily just what's the roomsince thisis afire
that's being fed by a | eak of the flamrable fl uids.

MR. S| EBER But these process streans are
bat ch processes, right, as opposed, you know, some oi
tanker sitting off shore punping fluid through the
pl ant ? You know, there's a certai n charge of reagents
and solvents that go in there, and that becones the
fire load. Is that correct or not correct?

DR. LEVENSON: Well, | think the question

is when you say everything in the room does that
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include the total contents of any tanks of organic
liquids in the roonf

MR. ROSENBLOOM It does. It does.

MR SIEBER And so in the --

MR. ROSEN. And still you say the fires
are small?

MR SIEBER  Pardon?

MR. ROSEN: But | don't get a sense of
that being a small fire.

MR, SIEBER: Well, small is subjective.

DR. LEVENSON: The small -- it sounds to
me like you're defining small as being confinable
within your fire barriers. It won't breach your fire

barriers, is that your definition"

MR ROSENBLOOM That's -- well, two
different things here. Again, when | |ook to see if |
could burn all the conmbustibles in a room |'m not

dealing with any specific fire scenario.

DR. LEVENSON: Ri ght.

MR, ROSENBLOOM Okay. |'mjust sayingif
| could get everything to burn. But then when |
actually | ook at where the fires can start, that's
where |I'm saying that the fires are small and
nonpr opagat i ng.

MR.  SI EBER: But there's a probability
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associated with that. There is sone probability
sonewhere that you could burn everything in the room

MR. ROSENBLOOM And for all fires, | | ook
at it anyway.

MR. SIEBER Right.

MR. ROSENBLOOM So in a sense | | ook at
as a --

MR SIEBER So you envelop that?

MR. ROSENBLOOM  Ri ght.

MR SIEBER And so the statenent as to
whether it's a big fire or a little fire is not
relevant to the hazard analysis? It's just a
conjecture that --

MR. ROSEN. And what you've said now is
what | thought you shoul d have said, whichis that the
fire loading includes all the conbustibles in the
room

MR. ROSENBLOOM It does.

MR. ROSEN: Which includes all the
conmbustibles in the process?

MR. SIEBER  Right.

ROSEN: The tanks in the roonf
ROSENBLOOM It does, yes. Yes.

ROSEN:  As wel | ?

2 3 3 %

ROSENBLOOM  Yes.
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MR ROSEN: Does it include al ook at what

could draininto the roomfromother roonms i f the room
itself has a failed tank and everything -- and it's
lower than things in adjacent room to which it's
connect ed by piping?

MR. ROSENBLOOM | think that that's --
isn't that prevented?

MR ST. LOUIS: All of our process vessels
have catch trays underneath of them

Tom St. Louis with DCS

Al'l of our process vessels have catch
trays underneath them drip trays to collect the
contents.

MR. ROSEN. Yes. So it's now burning in
the catch tray?

MR. ST. LOUS: Right.

MR ROSEN: And the catch tray's big
enough i n every case to coll ect the entire contents of
t he process vessel ?

MR ST. LOUIS: Yes. Now, thisis a batch
operation, as you nentioned. And nost of our
quantities are very small, typically 55to 75 gal | ons-

DR LEVENSON: Criticality keeps --

MR ST. LOQU S: Par don?
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DR LEVENSON: Criticality.

MR ST. LOUS: Yes. For instance the
total organics in the AP process is about 20 liters.

MR. ROSEN: That's interesting, but it's
not what | was tal king about.

MR ST. LOUS: Ckay.

MR. ROSEN: | was tal ki ng about 2 tanks in
adj acent roons. The roomwith the lowtank is the one
with the piping failure or crack, or whatever occurs.
And that tank drains into, | know, it catch tray now.
But there's another tank in another room adjacent to
it which drains by gravity into the room where the
fire has occurred, overflowng the catch tray,
etcetera?

MR ST. LOUI S: Vell, if there is two
tanks that drain by gravity and the failure of one
could drain both tanks, the catch tray is seized to
catch the total quantity.

MR. SIEBER: The catch tray doesn't cover

everyt hi ng. For exanple, you've got to have

interconnecting piping. And I wll bet you a floor
drai n. So, the transport path is typically in
chem cal |iquid processes through the floor drains.

MR. KAPLAN. This is Gary Kaplan. Maybe

| can add sone nore to this discussionwith the safety
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anal ysi s.

What we have done is we | ooked at all the
radi oactive material in each area where you coul d have
a fire and assunme that was involved in the fire
regardl ess of the size. That's one of our basic things
we | ooked at.

And what we didn't | ook at was assum ng
t hat you have a | eak and a fire simnultaneously as one
that you're postulating where you nultiple things
happening, if the leak in one fire area results in a
fire, we would have that. But we wouldn't postul ate
that you have multiple tanks | eaking and then a fire
starts. W wouldn't have done that.

So what you're basically asking is, you
know, when Lary does his Fire Hazards Analysis he
assunes all the conbustibles in that roomare onfire
and his two or three hour fire walls can handl e that.
VWhat he didn't say was, well, | have 5 i nterconnected
tanks and is it possible that all those tanks could
end up in one area, one process cell and then |I have
a fire sinultaneous to that. W didn't analyze it
t hat way.

And let nme add one nore part, that
remenber nost of the liquids are in process cells

where there is no ignition sources. So we're talking
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just one or two areas where there's a couple of
gl oveboxes where you have a mxer settler or a
di ssolution wunit and other area where there are
i gnition sources.

So the scenario postul ating where | have
mul tiple | eaks and then a fire starting in a separate
area, we don't postulate multiple.

MR. ROSEN: | think you m sunderstood the
scenari os.

MR KAPLAN:  Ckay.

MR. ROSEN: Only one |l eak in ny scenario.

MR KAPLAN:  Ckay.

MR. ROSEN: It's in a, say, punp seal
And t he punp seal | eak, maybe it has a tray underneath
it, which is okay. And that punp seal |eaks and it
| eaks enough to basically fill up the tray. And then
overfl ows the tray because it's being fed fromanot her
room not just what's in that room

MR KAPLAN: Right.

MR. ROSEN: Like through the piping from
anot her room

MR KAPLAN:  You woul d detect that | eak.

MR. ROSEN: And that |eak catches fire.
And that's all. It's a sinple thing. | think a

realistic case. And |'m asking whether that was
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anal yzed. What's unrealistic about that?

MR. S| EBER: | sort of have a
m sunder st andi ng, perhaps, of the way these cells are
constructed. But for a given process the cells inthe
process equipnment is not very big. | presune you'd
have it all in one roon®

MR ST. LOUS: No. |It's spread.

MR. SIEBER. It's spread around.

MR ST. LOUS: It's spread in nultiple
rooms and in nultiple fire areas. The equipnent is
hi ghly segregat ed.

MR SIEBER It's highly segregated?

MR. ST. LOUS: Right.

MR. SIEBER But it's connected together
wi th piping?

MR ST. LOQUIS: That's correct. And nost
of our transfer means are airlifts.

Now there is, just responding to your
conment, there are no floor drains in these areas.

MR, SIEBER. Ckay.

VR. ST. LQU S: There is no
interconnecting floor drains that would transfer
flui ds between roons.

MR. KAPLAN: Let nme go back to your

question are you worried about the radionuclide
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rel ease or are you worried that the walls has 2 hour
barrier, 3 barrier is not significant?

MR. ROSEN. Well, the first step is to
worry about the fire. Have you bounded the fires that
coul d happen by your anal ysi s technique. And it sounds
to ne |like you have not.

MR. KAPLAN: Well, you're assum ng that we

have a leak that goes undetected and then a fire

occurs?
MR. ROSEN. Right.
MR. KAPLAN: That's your scenario?
MR. ROSEN. Right.
MR KAPLAN. Right.
MR. ROSEN. And the leak is fed by nore

than just the process fluids within that roon?

MR.  KAPLAN: Ri ght. And we didn't
consider 3, 4, 5 multiple failures in a row --

MR. ROSEN: That's not a failure. Those
pipes are -- there's only one failure. | don't know
why you don't understand that.

MR. KAPLAN: Well, | have a failure to
detect the leak and a failure to --

MR. ROSEN: Onh, afailure to detect? Oh.

MR. KAPLAN: And also the failure -- and

also | have a fire that happens.
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MR. ROSEN. Well, the fire happens as a

consequence of the leak, that's what |'m proposing.
You only have one -- you do have a failure to detect
or you detect but you're not able to do anyt hi ng about
it right away.

MR, KAPLAN: Yes.

MR. ROSEN: | nean detection doesn't

necessarily inply suppression.

MR. KAPLAN: |'mtal ki ng about detecting
t he | eak.

MR. ROSEN:. Yes, detecting the |eak.

MR. KAPLAN. As it occurs, right.

MR,  ROSEN: But that doesn't inply
suppression. You know you have a | eak. GCkay. |It's

tributyl phosphate or sone other flammble |iquid.
It's being fed by nore than the process equi pnent
within that cell because there's nore than one cell --
t hey' re interconnected.

MR VIAL: (O f m crophone)

MR. ROSEN: Sinple. Nasty but sinple.

MR. VIAL: The piping is designed in such
a way that we prevent finding siphons. So we have
si phons breaks where needed and it's not possible to
keep on fitting through a leak within the plant.

MR, ROSEN: You have no punping | oops
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Wi t h- -

MR. VIAL: We have punping -- yes, we have
punpi ng. But in case we have punpi ng, we desi gned the
piping in such a way that it's not possible to prine
t he si phon through the piping.

W have siphon breaks along the I|ines,
that is to say we are venting the lines in high
points. | don't think the lines you're mentioning is
credi bl e.

DR, LEVENSON: Well, what's the total
volune in all connected tanks, pipes, etcetera at any
given time? Fifty gallons? Seventy-five gallons?

MR ST. LOQUIS: | don't have that nunber
off the top of ny head.

DR. LEVENSON: It nust be quite small

t hough.

MR ST. LOU S Vll, it is. It's very
small. And the bulk of the material is in agueous
material. It's not a solvent material.

DR. LEVENSON. | think, Steve, the thing
is unlike Hanford or Savannah River, the big plants,
the tanks are, you know, critically safe so they're
all quite small. So even if you drained themall, you
probably don't get much

MR. ROSEN: Well, thisis all support for
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your statenment that fires are small and not
propagating. |It's a statenent that there's no -- |
see no proof of that, just an ascertain.

MR. ROSENBLOOM  You'd have to read the
Fire Hazard Anal ysi s.

MR. ROSEN:. | suppose I'll have to.

MR ROSENBLOOM Al right. Next slide.

W also do sone fire nodeling. The
primary reason we do fire nodeling is to see the
i npact of fire on these tenperatures and heat fl uxes
on specific targets for key fire events.

The secondary reason we dothat isalsoto
i nsure we have an adequate safety margin with regard
to fire severity in relation to the ratings of the
fire barriers. And we include transi ent conbusti bl es
within the fire nodels. And the codes we're using
right now are CFAST and FPEt ool .

CHAI RVAN POVERS: Now, do t hese codes | ook
at the effect of fire on the performances of
el ectrical circuits?

MR. ROSENBLOOM  No, they don't.

CHAI RVAN POVNERS: How do you handl e t hat,
t he performance of electrical circuitsinafire area?

| nmean, the question is do you get

spurious actuations of things? Do strange things
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happen to you when you have an electrical circuit
exposed to a fire?

MR KIMJRA: Steve Kinura from DCS.

W' || be doing hot short analysis of the
el ectrical systemin response to fire as part of the
| SA. Right now we have not considered nmultiple
i ndependent failures of electrical equipnment in
response to a fire. So |I'mnot sure exactly where
you're going with your question.

CHAI RVAN PONERS: Wl |, where | ' mactual |y
goi ng i s out and around t he barn and back agai n. What
you told nme is that you're going to just -- your
electrical -- detailed electrical analysis, part of
your | SA. What | really want to understand is what's
t he design basis for what's here. And the question
really is are you going to have and assured pat hway
for shutdown regardl ess of where the fire take pl ace?

MR. KI MJRA: The design basis will be that
a single fire will not knock out both channels of a
safety system when we have a redundant channel. W
have in some instances nore than two channel s that
protect us.

CHAI RVAN POVWERS: | hope in a lot of
i nst ances.

The trouble is | never see it so clearly
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and starkly stated in the fire section as what you
did. | mean, what you said was fine. No single fire
will frustrate our ability to safely handle this
system | never see it that it historically said, and
that's what | want when |I'm | ooking at the design
basis here. So if you can put those words i n nice and
stark, gosh 1'd be happy. Because that's what |I'm
worried about. Okay. That's what |I'mworried about
on the defense-in-depth situation.

If it just came down to nmy design basis is
such no single fire's going to kill me here, then al
t hese questions woul d go away.

There's a lot of traditional fire
di scussion. That's fine. | mean |I'm used to that.
But I was really looking for a design basis here in
this regard. And that | ovely statenent that he nade i s
what | was | ooking for.

MR. ROSENBLOOM  Steve is good at doing
t hose kind of things.

The next slide has todow th dealingwth
t he i ssue of the robustness of our fire barriers. And
what | want to dois deal with the structural el enents
of the buildings that are required to have type 1
construction per NFPA 220, whichis the standard types

-- standard on types of building construction.
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Now, this type 1 construction applies to
our fuel fabrication building, our emergency gener at or
buil di ng and our energency fuel storage buil ding.
Basically what we have in these buildings is between
8 inches and up to 36 i nches of reenforced concrete.

Now, when you | ook at the requirenents --
well, | shouldn't say the requirenents, but the
gui dance fromACl, you can see that regardl ess of the
aggregate we use, that we have structural barriers
that are at least rated for 3 hours. And so we
concl ude that our structural elenents all have afire
rating of at |east 3 hours.

CHAI RVAN POVNERS: And what you're saying
here is that you' ve set up a departnents that no
single fire will be caused because of building
col l apse, is that right?

MR. ROSENBLOOM That's one aspect of it.
To nme the other key aspect is insuring that afire in
it will be contained to a single fire.

CHAI RMVAN POVEERS: And that really is your
desi gn basis then? Is that any fire wi || be contained
in-- there's zero probability of going fromone fire
area to the other?

MR, ROSENBLOOM  Correct.

CHAIl RVAN POVWERS: That's a tough design
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basi s.

MR. ROSENBLOOM  There's a lot of fire
ar eas.

CHAl RVAN POVNERS: Al ot of fire areas, and
| was going to comment, you'll learn to regret making

so many fire areas.

MR. ROSENBLOOM So, getting to summari ze
what our fire safety strategy is. As we tal ked about,
we have lots and lots of fire areas, far in excess of
300. W have detection suppression for those roons
containing disperse reactive materials to provide
def ense-in-depth to those barriers. W do prevent
fireincertainlocationsinour process cells because
there are no ignition sources. W also have a
controlled conbustible and <controlled ignition
sour ces.

CHAI RMAN PONERS: | will comrent to you
that that at the Savannah River site, and | know
that's not you, it's historically had a trenendous
difficulty with control of transient conbustibles. |
nean, it seens to be a part of the culture thereto --

MR. SIEBER. Safety culture.

CHAI RMVAN POWERS: This is the transient
conmbusti ble culture here. | just conment.

MR S| EBER: Wll, | think it's ny
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under standi ng that the protective systens here are
quite different than a power plant, for exanple.
You're trying to maintain ventilation to keep the
gl oveboxes at a negative atnosphere, and so forth.
That woul d be difficult to prevent a failure of sone
thing fan HEPA filter conbination. Because you
probably only have one fan per box, right? But it's
not a radiol ogical disaster if the fan shuts down. So
| presume that that's okay, right?

MR ST. LOQUS: Wwell, | will be getting
intothe ventilationinthe next presentation, andthe
nunber of fans and howit's all connected together.

MR SIEBER Yes. You'll let that answer
t he equi pnent.

MR ST. LOUS: Wll, I"'mthe guy, so --

MR SIEBER Al right.

MR ST. LOUS: Hopefully I'"ll answer it
t hen.

DR. LEVENSON: Let me ask a questi on about
your definition of no ignition sources. Does t hat
nmean that there's nothing electrical inside the room
or what is inside the room is explosive proof
electrical, or what? What does that nean?

MR. ROSENBLOOM It's your forner one.

There's no electrical devices within the room
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DR, LEVENSON: No punps, no notors, no

lights, nothing electrical?

MR. ROSENBLOOM That's correct.

MR ROSEN: No lights?

MR. ROSENBLOOM That's correct.

MR. SI EBER. Wel |, sone of your fire areas
are gl oveboxes, right?

MR. ROSENBLOOM  Ri ght.

MR ST. LOQU S Just a clarification.
We're just tal king about one series of roons in the
bui I dings and not all of the room

DR. LEVENSON: Yes. No, no. But those
were did you say there were no ignition sources, |et
nme get a definition for what that neant.

MR ST. LOU S: There is no ignition
sources other than process fluids that inside wel ded
tanks, there's no conbustibles in the room either.

MR. ROSEN: Now you said there were no
[ights in these roomns.

MR ST. LOUIS: That's correct.

MR. ROSEN: So when you go in to do
mai nt enance on them on conplinments in these roons,
you would bring the lighting sources with you?

MR ST. LOUIS: That's correct.

MR. SIEBER. There you go.
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MR. ROSEN:. Very unusual .

CHAI RVAN PONERS: | don't know how unusual
it is for process facilities. | nean, that's not --
that's pretty comon to have -- to have to bring your
own lighting. O course, that nmeans you bring your
own ignition sources, too. | nean, nost of our fires
in process facilities occur when we're doing
mai nt enance.

MR. ROSENBLOOM Agai n, talking about
multiple fire areas as to why we have those. Here's
some key factors here.

It limts our conbusti bl e | oads so that we
contain -- contain themto a single fire and that
includes transient loads. It limts the extent of any
individual fire, of course. It |limts the MAR, the
material at risk.

CHAl RVAN PONERS: Material at risk.

MR. ROSENBLOOM  Material at risk.

CHAI RMVAN POVERS: And | wanted to ask you
about that, because | read one of them-- |I'msure |
read one of themthat said there was -- the materi al
at risk was 890 kilogranms. Yes, it'slimted, but not
a very biglimt.

MR. ROSENBLOOM And the fact that we're

t al ki ng, agai n, about mul tiple fires t hat
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ef fectiveness of having nultiple fires is shown by a
long history of fire safety, analysis and tests.

DR. KRESS: \What kind of access do you
have for these roons?

MR. ROSENBLOOM  Onh, the process cells?

DR KRESS: Yes. Are there doors in
bet ween?

MR. ROSENBLOOM No. None nornmally. These
are cells that you'd only go into maybe once a year,
if likely.

CHAI RVAN PONERS: Once in a |leap year is
nore |ikely.

MR. ROSENBLOOM And we're in the process
of actually designing those access ways. But just
t hi nk of themas renovabl e panel s t hat woul d be bol t ed
in place.

| nmentioned the control conbustibles
bef or e. We control our conbustibles and we limt
their use by using nonconbustible and nonfl ammuabl e
materials to the maxi mum extent possible. W use a
thermal |y stabilized formof our pyrophoric material s,
the plutonium oxide and uranian oxide, so it's
essentially nonconbusti bl e.

The sulton diluent we use in the process

of buildings are wusually handled wthin welded

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

217

equi pnent and it's a NFPA 30 conplinent. And we use
fire retardant el ectrical insulation.

And as nentioned before --

CHAI RVAN POVERS: When you say fire
retardant electrical insulation, what particular
insul ation are you tal ki ng about ?

MR. ROSENBLOOM | EEE 383.

As nentioned before, by controlling
i gnition sources, wetal ked about restrictinglocation
of electrical equipnent. That applies to the process
cells. W don't have any. We ground all our
equi pment. We al so have a hot work permt system as
you t al ked about, where mai ntenance i s the nost |ikely
pl ace you' re going to have a fire. WE have a hot work
permt system

CHAI RMVAN PONERS: How nany fires have we
had at facilities with a hot work permt systenf

MR. ROSENBLOOM  How many?

MR. ROSEN: It's equal to very close to
the total nunber of facilities that have had a fire.

CHAI RVAN PONERS: That' s al nost identi cal,
in fact. Per year.

MR. SIEBER: Well, it'stoaidinfiguring
out who started it.

CHAI RVAN PONERS: | didn't hear you, Jack.
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MR. SIEBER. It's an aid to figuring out

who started the fire.

CHAI RVAN POAERS: | think that's what it

Go ahead.

MR. ROSENBLOOM Al l right.

So in conclusion, we call it nultiple
| ayers of fire protection. W have | ow conbustible
| oads, control our ignition sources, we have nultiple
fire areas, we have our fire detection systens, fire
suppressi on systens, fire brigade and we al so have a
fire prevention protection programin place.

Next slide.

CHAI RMAN POVERS: In the -- it may be
premature to ask this, maybe it's not, isthereafire
engi neer on the staff of this facility?

MR. ROSENBLOOM  Ri ght now?

CHAl RVAN POAERS: To be when it's built.

MR ROSENBLOOM It'll probably be ne.

CHAI RVAN POVEERS: Ckay. That's good,
actually. | think --

MR. ROSENBLOOM But also | can tell you
it's part of the fire protection program there wll
be a fire protection engi neer on staff.

CHAI RMVAN PONERS: Ckay. kay. Good.
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MR. ROSENBLOOM  Any questions?

MR KAPLAN: This is Gary Kapl an agai n.

Steve, |' munconfortable with howwe | eft
you on your question. | don't think we answered your
question fully. So |l want to -- if you want to bring
it up again, I'd want to try to answer it.

MR, ROSEN. Well, | don't think you' ve
answered it.

MR KAPLAN:  Ckay.

MR. ROSEN. But | -- the facility that has
nunerous flammable fluids init. And that whileit's
true that it is designed to not have a | ot of external
flammabl e or conbustible materials, it does have
piping and it does have punps and | presunme it has
val ves that are electrically controlled. So it nust
have wiring and other stuff. And it has people, so
you know it can end up with errors being nmade and
stuff being left around.

And nmy feeling is that there are enough of
t hose sources that there ought to be a |ook at how
fires could be fed by nore than just the conbustible
| oading within a given cell. And a |look to see that
cells that are adjacent to a cell where afire starts
for some reason, could not feed that cell wth

addi tional flammable fluid through piping, and that's
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t he questi on.

MR. KAPLAN:. That's a reasonabl e request.
We'll -- 1 think we've covered that in our initia
anal ysis, but we'll go back and | ook specifically at
t hat and make sure that we handl e that appropriately.

MR. ROSEN: And | hear a lot of the
cautions -- | appreciate that. And | hear a | ot of
the cautions to ny question which don't worry about
because this is a very small fire, and it's very --
there's not that nuch stuff. But even so --

MR KAPLAN: Ri ght no.

MR. ROSEN. -- you ought to go back and
| ook for it.

MR. KAPLAN. W'l [ ook

MR.  ROSEN: And make sure you can't
exacerbate an existing fire.

MR KAPLAN:  Ckay.

MR. ROSEN:. Thank you.

CHAI RVAN POVERS: Any ot her questions to

t he speaker?

In that case, | propose we take a 15
m nute break and we'll come back and attack fire
agai n.

(Whereupon, at 3:58 p.m a recess unti
4:17 p.m)
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CHAI RMAN POVERS: Let's conme back into

session and have any di scussion of fire protection?

Sharon Steele, are you ready to present?
| don't see Sharon. There she is. Sneaking up on ne
again, aren't you?

And just DCS doesn't feel discrimnated
agai nst, Sharon, I'mgoing to ask you also to talk a
little bit about the defense-in-depth phil osophy for
fire that DCS had adopted and what you understand
about their treatnment of the effects of fire on
electrical circuits.

M5. STEELE: Okay. You nentioned in the
reactor role, defense-in-depth the objective is to
prevent fires fromstarting, detect themquickly and
extinguish them or control them and to provide
protection for structures i mportant to safe shutdown.

| believe DCS' s main strategy would be to
confine any fires that occur. That's why they're
providing so many fire areas. They want to contain --
di vide the conbustibles into small anounts, contain
thefirestoonefire area and certain areas they w ||
provi de det ecti on and suppr essi on as def ense-i n-dept h.
Those are treated as principle structure systens and
conmponents, which may becone | RAs.

And in ternms of protection of structures
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i nportant to safety, the main features | woul d think
of to conpare that to the reactor world, woul d be the
exhaust systens that are provided for the gl oveboxes
and the process roons. In other words, these C3/C4
confi nenent systenms, which are supposed to renain
operational during a fire. And those are active
systens. They are redundant systenms and they are
provi ded with redundant electrical trains that come
intothe building, intothefacility and are separat ed
at | east 150 feet apart when they enter and i n conduit
inside the facility.

In terms of electrical fires, ny
under st andi ng and what we have the draft SER and the
first draft SER, | believe, is that electrical hot
shorts or faults would be detected in the systens.
And that there would be sone sort of fault
interrupter. And those sort of initiators do not
propagat e t hroughout the systens.

And so | feel that they are |ooking at
def ense-in-depth from that point of view They are
provi di ng successive |ayers of protection at each
area, or at least they're attenpting to do that.

CHAI RVAN POVERS: Do we have scenarios
where we fail the bust bar providing power to C3/C4 --

MS. STEELE: Well, we feel that they are
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not providing sufficient power?

CHAI RMAN PONERS: No. Wiere we | ose al

ability to provide -- we would have a station
bl ackout .

MS. STEELE: Ckay.

MR. WESCOTT: Let nme answer that, Sharon.

M5. STEELE: Ckay.

MR. WESCOTT: |'m Russ Wescott. And |I'm
the | SA | ead.

And, no, the C3/C4 systens are -- it's not

consi dered a credi ble accident to | ose them because
t he nunber of redundance; fans, power sources. And |
t hi nk possi bly probably Ti mJohnson can talk alittle
bit nore about that when we -- in fact, he's ready to
ri ght now

MR, JOHNSON: For the C3 and C4 systens
there are four power supplies to those systens. The
normal system the enmergency, the standby system and
uni nterruptabl e power supply. So for those to fail
all four of those would have to fail

CHAI RVAN PONERS: And the way to fail them
is fail the bust bar. The power comes into the
system

MR KIMJRA: Steve Kinura, DCS

There are two separate bust bars for each
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system for the C3 and the C4.

CHAI RMAN PONERS:  You guys have an answer
for everything, don't you? Here | conme up with this
great idea and you're just -- okay.

MR WESCOTT: Could |I add one nore real
qui ck one?

| was the person who wote the fire
protection part of the SRP. And when we started
witing the SRP, we had a | ot of discussions about
putting in Appendi x Rtype requirenents inthis. And
we made a conscious decision not to, because we
t hought the facility was considerably different from
a reactor, not only in design and conbustible
| oadi ngs, but also in the basic objective of what
you're trying to acconplish w th Appendi x R as opposed
to the fire protection here.

So | think that's one of the reasons you
don't see the Appendi x R type requirenments here.

CHAI RVAN PONERS: | guess when you think
about -- when | think about it, it's hard for ne to
believe that the conbustible |oads of this facility
are going to be less than those of the fire areas in
a reactor. | nean, it just seens inplausible to ne.
Steve, am| --

MR,  ROSEN: No, and that's why | was
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pursuing this business that | was pursuing earlier.
You've got all of these flammble fluids around,
somet hing we typically avoid in reactors except where
it's unavoi dabl e.

MR. WESCOTT: Well, in course inreactors
you have a |lot of punp lubricants. And, of course,
here your cable tray |oadings and so on. | don't
think they're all that nmuch different here. | nean
they're significant here, they're significant in the
reactors.

MR, ROSEN: | think you can fires in
either. | mean, that's what you shoul d concl ude.

MR, WESCOIT: Sure. Sure.

MR. ROSEN: And then see what happens if
you have a fire. Now, what do you have a stake? Well,
here you have solutions bearing plutonium That's
something you don't have in a reactor. And the
consequences of rel ease of those solutions after you
have a fire, it could be quite significant.

MR,  WESCOIT: Vell, "Il let Sharon
address the different types of fire protection.

M5. STEELE: Okay. One area that Lary
tal ked about quite a bit was the Fire Hazardous
Anal ysi s, whichis asystenmatic approach to | ooki ng at

t he conbustibles in a particul ar area, |ooking at al
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thefire protection features that are provided in that
area and maeki ng a determ nati on as to their adequacy.

| know that currently on NRR s side they
al so used -- they' re pronoting Fi re Hazardous Anal ysi s
nore often now, because in spite of whatever
requi renents they have for Appendi x R, they still have
to ensure that each particular fire scenario as they
come is addressed by the particular features in the
facility. And so |l think the Fire Hazardous Anal ysis
is sort of a risk inforned sort of tool that we
pronote on this side, and particularly with Part 70,
or | should say with the SRP. And that is really the
way that nore facilities are going.

MR. ROSEN:. Well, | think that's great.
And just all I'"'mtrying to do is nmake sure that the
right inputs that do that analysis are used.

M5. STEELE: Right.

MR. ROSEN: And | guess they heard earlier
that they m ght take another |ook at that and make
sure that they're not mssing sonme of the right
i nput s.

M5. STEELE: Right. And | have sone open
items that coul d address sone of that concern, too,
that they're still addressing.

So, can | go ahead?
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CHAI RVAN POVERS: Pl ease.

M5. STEELE: GCkay. For those of you that
didn't hear, ny nane is -- well, it's up there.
Sharon Steel e.

CHAI RMAN POVWERS: Oh, | thought it was
Fire Protection Engineer.

MR,  ROSEN: And you're still Sharon
St eel e.

M5. STEELE: Yes. Yes. And I'mthe fire
safety review for the MOX facility.

And ny presentation today will focus on
the resolution of the status of open itens that were
identified inthe draft safety eval uation report that
was issued in April of 2002.

I nanutshell, there were four main areas.
WE' ve closed two itenms, and they pertain to the
gl ovebox w ndow material and to the facility w de
system However, we still have concerns regarding the
fire barriers and the soot |oading anal ysis.

Qur Standard Review Plan, NUREG 1718,
recommends that the facilities followthe applicable
guidance or requirenments in the National Fire
Protection Association codes and standards. And in
particular, DCS -- the applicant has adopted NFPA 801

as a design basis for their facility.
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And NFPA 801 says that facilities shall

not use conbustible materials for their glovebox,
including the glovebox w ndows. However, the
application is using pol ycarbonate in order to reduce
the seismc risk and overall risk at the facility.

I'n addi tion to t he Construction
Aut hori zation Request, the applicant submitted the
pol ycarbonate report, whichisreally formally knowas
"The Choi ce of MOX Fuel Fabrication Facility Process
d ovebox Wndow Material," but we call it
pol ycarbonate report for short. And that report
i ndicated that polycarbonate had superior seismc
inertia and deflection properties when conpared to
gl ass, which is allowed by code. And superior fire
prot ection properties when conpared to other plastics,
such as pol ynet hyl nethacryl ate, which had been used
in other simlar facilities.

CHAI RVAN POVERS: |  wonder what the
aut hors of NFPA 801 had in m nd when they said none?
| nmean, had they no experience wth gloveboxes
what soever ?

M5. STEELE: Yes. Vell, one of the
concerns -- alot of these requirenents canme out of --
because of a result of the Rocky Flats fires, where

t he gl oveboxes were in fact polynethyl methacrylate
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and Benelux and there were sone significant fires
which led to contam nation of the facility. And so
they felt that if you reduced the nunber of
conbusti bl es, reducing the conbustibles by design
t hrough the use of nonconbustible materials in the
gl oveboxes, that that would go a | ong way to reduci ng
the fire hazard.

CHAl RVAN POWERS: Yes. But they -- the
trouble is that the term nonconbusti bl e.

M5. STEELE: Right.

CHAI RVAN POVERS: IF they're poorly
conbustible or sonmething like that -- limted
conbusti bl e capability.

M5. STEELE: Right.

CHAI RVAN POVNERS: W woul d have gott en out
of the problem here. But they instead they used
sonmething that drives you toward glass, which is
probably the worst thing to use.

MS. STEELE: One of the things about the
NFPA codes is that it encourages a | ot of discussion
between applicant and regulator. And, for exanple,
there's a little caveat that says that if the
authority having jurisdiction allows you to do
something differently, then you may if you have

sufficient justification.
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CHAl RVAN PONERS: The problemis that it's

very msleading to a nmenber of the public.

MS. STEELE: Yes.

CHAIl RMVAN POVERS: He cones al ong and he
reads this word nonconbustible and he cones and he
says -- and the NRC al | omed themto use this horrible
conbustible material, this carbon --

DR. LEVENSON: Not only that, but he used
conbusti bl e gl oves.

CHAI RMVAN POVERS: Ckay. Continue on

DR. LEVENSON: Let me ask a question. \Wen
the conparison was done to glass, was it done wth
| am nated safety glass or just plain glass?

M5. STEELE: Just plain, and the report
tal ks about plain gl ass.

DR. LEVENSON: Because see at Argonne for
many, many years they've used | am nated safety gl ass.

MS. STEELE: Right.

DR. LEVENSON: Whi ch does answer the
seism c thing, etcetera.

M5. STEELE: This is just a picture for
those of you who are not famliar with gloveboxes,
showi ng a typical installation. | believe this oneis
fromthe MELOX facility.

As a result of the information in the
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pol ycarbonate report, we've requested that the
appl i cant provide a design basis criteria to assure
that the nmechanical fire and seismc properties as
stated in the polycarbonate report were in fact
boundi ng and valid for the end use of the gl oveboxes.

I n readi ng t he construction aut hori zati on
report requests, we determned that there were
addi ti onal protective features provided for roons that
cont ai ned gl oveboxes, such as automati c detecti on and
suppressi on systens, which were already described.
These are principle structure systens and conponents.
There are manual -- the operators are able to use CQO
manual injection ports that are in the gl oveboxes to
suppress incipient stage fires.

Most of the gl oveboxes are inerted with
nitrogen, and that helps with -- helps to reduce the
fire hazard.

And also the applicant is proposing
conbusti bl e | oadi ng controls as a principle structure
system and conponent for gl oveboxes that store | arge
anounts of radiological material.

Wen we |ooked at the Fire Hazards
Anal ysi s we determ ned t hat pol ycarbonate was in fact
accounted for intheir analysis. And that hel ped with

our accepting the use of the pol ycarbonate gl ovebox
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mat eri al .

Al so, the applicant has agreed to eval uate
in the safety anal ysis whet her the val ues provided in
t he pol ycar bonat e report are boundi ng for the expected
us, and they will | ook at normal operating conditions
such as material creep due to excessive tenperatures,
radi ati on and agi ng.

As a result, NRC considered the
pol ycarbonate materi al as a candi date materi al for use
at the facility.

And just -- |I'msorry.

MR. SIEBER Do you have any gl oveboxes
that the fire is in and of thensel ves?

MS. STEELE: That a fire zones in those
areas?

MR SIEBER  Zones.

MS. STEELE: No. The gl oveboxes woul d be
contained within a fire area.

MR. SIEBER But they in thenselves are
not the boundary of a fire area?

MS. STEELE: No. They're not the boundary
of the fire area. In fact, intheir safety assessnent
they assumed that if there is a fire inside of the
gl oveboxes, that the gl ovebox woul d be consuned by t he

fire.
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MR. SIEBER. D sappears? Yes. Ckay.

M5. STEELE: And Lary just showed ne a
sanpl e of polycarbonate. This one had the propane
torch exposed to it for 30 seconds. | can pass it
ar ound.

MR ROSENBLOOM  Sel f - exti ngui shi ng.

M5. STEELE: Right. | don't like to use
that term but if you renove the flame from the
pol ycar bonate, it does not sustain conbustion. | have
nunbers ontheignitiontenperature. The self-ignition
tenperature i s over 1000 degrees F for pol ycarbonat e.

CHAI RVAN POVERS: These gl oveboxes use
al um nun?

MS. STEELE: They are stainless steel. The
frames are stainless steel. And they follow-- what is
it? ANSI N-690 criteria.

The next itemthat was open had to do with
the propagation of hot gas through the pneumatic
transfer systens. And these systens carry naterials
t hr oughout the facility, usually in conveni ence cans
or sanple vials between the gl oveboxes. So they go
across process atnospheres.

And the last tine | was here | think
soneone likened it to driving up to a bank teller and

wi t hdrawi ng noney.

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

234

So, the concern was that hot gases could
be transported across fire area boundari es.

These transfer tubes are conposed of
double wall piping, and while that offers sone
protection against fires, the revised CAR indicated
that the applicant would be providing conbustible
| oadi ng control as a PSSC in the roons that contain
t hese automatic transfer systens.

They have al so comm tted to anal yze in the
integrated safety analysis the inpact of hot gases
bei ng transported t hroughout the tubes. And they wil|
det erm ne where i sol ati on val ves coul d be requi red and
if so, they would provide them as | RCFS.

DR. KRESS: \What kind of gases do they
use?

MS. STEELE: Just hot gas -- snpbke and gas
froma fire.

DR. LEVENSON. No, the transport gas.

o

STEELE: |'msorry?

DR. LEVENSON: The transport gas.

DR. KRESS:. The transport system \Wat's
t he propel |l ant gas?

M5. STEELE: Oh. Ch, | don't know. For
t he vacuum system Does anyone know what that is?

MR ST. LOUS: Tom St. Louis. DCS.
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It's just ordinary air. They have bl owers
t hat provi de notive power.

DR LEVENSON: How does that interface
with the glovebox as it has inert atnospheres? Do
they vent into those boxes?

MR ST. LOUS: No. There's a seal where
you i ntroduce the vial into the transport system It
islikethe bank system You transport a contai ner and
the principle purpose of it is to nove sanples from
t he gl oveboxes to the | ab.

MR. ROSEN: So you take the sanpl e out of
t he gl ovebox, put it in this pneumatic contai ner and
put that -- you don't transport directly from the
gl ovebox?

MR ST. LOUS: No. There's a seal. And
you do transfer it inside the gl ovebox.

MR. ROSEN: Well then MIt's question is
not answered. The gl ovebox has an inert atnosphere
and the pneumatic tube has air.

DR. LEVENSON: What does it have, alittle
airl ock or sonething?

MR ST. LOQU S: Yes, it has a little
airl ock.

DR. LEVENSON: So if it has an airl ock,

then hot gas is nmoving down the system don't
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automatically get into the other gl oveboxes?

M5. STEELE: Right. Not automatically.
But that is sonething that we want themto eval uate,
wanted themto eval uate --

DR LEVENSON: It takes another failure --

M5. STEELE: Right.

DR LEVENSON: Failure of the airlock?

M5. STEELE: O the airl ock.

So their comm tnent to eval uate t he i npact
of hot gases in the | SA stage al ong wi th conbustible
| oading controls gives us a confidence that the
finalized design would be acceptable. And so we
cl osed that open item

One open item has to do with the fire
barriers. And, of course, you know that this is one
of the main PSSCs for all fire events, and it is a
PSSC for many ot her kinds of events.

In the draft SER we determ ned that the
margin of safety that was provided for the fire
barriers was insufficient. At the facility their
barriers are rated a mnimum of 2 hours. And |
bel i eve there was a question as to why 2 hours.

Well, one answer is that, perhaps, our
St andard Revi ew Pl an al so recommends t hat a m ni numof

2 hours be provided throughout the facility.
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" msorry?

MR. WESCOIT: Do you want nme to answer
t hat one why?

M5. STEELE: Ch, okay.

MR. VWESCOTT: Yes. Well, we borrowed the
criteriafroma lot of existing DOE criteria. And DOE
had picked 2 hours for plutoniumfacilities for fire
area boundary. | guess after |ooking at the type of
fire | oads and consequences, and so on.

As you recall, Appendix R for reactors
required 3 hours. So the problem with the 3 hour
barrier is you cannot build it all of nonconbustible
materials. One of the reasons they had a 3 -- they
specified 3 hours because it practically had to be
basically reenforced concrete construction or fire
doors or sonething of that nature. And we didn't
really think there was ajustificationfor goingquite
that far unless the fire loads justified it.

So basically what we did, we had a
m nimum we arrived at a m ni rum2 hour barrier. Now,
if you have a fire load in there, like let's say you
had -- you were storing a diesel fuel day tank or
something like that, you might very well want to
consi der making that a 3 hour or greater barrier.

The 2 hours is just a m nimum But we had
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pi cked t hat based on -- and al so | think 801 specified
one hour barrier.

M5. STEELE: That's true.

MR. WESCOTT: So, really, this was kind of
in between the ANSI -- or excuse nme. The NFPA 801, the
NRC Appendi x R, and it was pretty nmuch right in line
with existing DOE requirenents. So it appeared to be
a good m ni mum

CHAI RVAN PONERS: The ot her issue in that
standard is the time tenperature curve, which
ultimately cones fromconbustion of a wood frane hote
in 1910.

M5. STEELE: Right.

CHAI RVAN PONERS: It's applicability to
anything else is a nystery to ne.

M5. STEELE: Right. W have a slide that
we can put up. I'mnot sure howwe -- well, this is
not. I'll get to the other.

This is somewhat rel ated.

CHAl RVAN  POVNERS: Have to use the
m cr ophone.

MS. STEELE: OCh, okay. The upper -- well,
as you can see, there are three curves there. There
you go.

Okay. This curve represents the ASTM I
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think it's 1929 curve, and that's a nore recent
devel opnent, whi ch appl i ed usual |y in t he
protrochem cal industry toreflect what an unprotected
steel mght -- unprotected steel columms m ght see
when there's a hydrocarbon fire.

And this |l ower curve here is the ASME E-
119 curve which, as you said, was based on office
furni shings from100 years ago which is not simlar in
today's environnment. And, in fact, what this curveis
showi ng here, this is froma test that was done on
sone office furniture fires in 1970s. And t hat
exceeds the bal ance of the ASTM E-119 curve.

Now, t he next slide that | want to show - -
Russ, can you put that second one up. Yes.

VWhat the applicant that was --

DR LEVENSON: Excuse nme. \Wat is that
top curve from agai n?

MS. STEELE: ASTM E-1929.

DR. LEVENSON: Yes. Yes.

M5. STEELE: The one |I'm pointing?

DR LEVENSON: Yes.

M5. STEELE: That is the one that is used
inthe petrochem cal industry toreflect ahydrocarbon
fire.

MR ROSEN: What's the axis? | can't read
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M5. STEELE: Ckay. Tine in mnutes.

DR. LEVENSON. 1100 degr ees.

M5. STEELE: Oh, on the X axis from zero
to 60 mnutes. And then fromzero to 1200 degrees C.

MR. ROSEN: So it goes to 1100 degrees C
in five mnutes?

MS. STEELE: That's exactly right. That's
the criteria. That's a flash fire.

MR. ROSEN: That's C? C degrees?

M5. STEELE: Yes. And | mght be
incorrect about the flotation -- | believe --
sonewhere in the back of my mind I'"'mthinking it's
ASTM 1729, but | can't read it. So I'mthinking it's
1929. | can verify that for you later

This is the ASTM E-119 curve, which is
used typically. Yes. Yes.

MR. WESCOTT: Once you start getting away
fromthe E-199 curve, you really don't have any basis
for conparison. Because, you know, when you talk
about a 3 hour wall, normally, or a 2 hour wall or one
hour fire barrier, this is all based on the E-119
curve at this tine.

MS. STEELE: There are alot of criticisnms

of the ASTME-119 curve. It's not representative. But
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there's also a lot of resistance to change or to try
to find another type of standard curve. So this is
what we' ve been stuck with for the | ast 100 years, and
| think probably for anot her 100 years, unfortunately.

MR. ROSEN: It's okay to have a bad
century, now and then. It's kind of |ike what the
Cubs di d.

M5. STEELE: Right. And what is typically
done is that you add up all the conbustibles that
avail able in a room

And you can put up the other curve, the
ot her graph, please.

And use the equal area hypothesis nethod
to relate the fire severity to the fire barrier
rating. Now that's another rule of thunb that's
commonly practiced, comonly wused in the fire
protection comunity and there are criticisnms of it.

For exanple, the assunption is that this
curve, whichreflects -- well, it says herereal fire,
and this curve which would be the ASTM E-119 curve,
that the areas under those curves at a certain
baseline would represent simlar severity.

And | would not argue with that too nuch
if thefirethat we were l ooking -- were interested in

was bel ow t he standard curve so that, i n other words,
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it was bounded by that standard curve. But -- yes,
t enper at ure.

But, for exanple, one of the measures of
the severity is the heat flux to a particular item
And heat flux is based on tenperature to the fourth
power . So when you start conparing this way,
technically you cannot justify -- you cannot defend
what's goi ng on.

And so we asked DCS to find other methods
to analyze the fire barriers.

kay. We can go back to regul ar.

So DCS, the applicant went back and they
used FP to -- | think Lary nentioned that -- to
denmonstrate the duration of the fire. And they were
able to show that four nost of the fires at the
facility that the duration of the fire was | ess than
the fire barrier rating. However, they used a sl ow
growh fire assunption, which is conservative if
you're looking at just duration. But | felt that it

was nonconservati ve when you' re | ooki ng at tenperature

effects.
CHAl RVAN POAERS: O heat flux effects.
M5. STEELE: Heat flux, yes.
So for the Construction Aut hori zation, the
applicant will evaluate those scenarios that could
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exceed the tenperature profile in the ASTM E-119
curve. They're going to use a rapid group fire
assunptions. And where the tenperatures do exceed t he
ASTM E-119 curve, they'll ook at whether it could
wi thstand thermal shock. They'll |ook at, perhaps,
sone sort of heat flux, heat transfer anal ysis to nake
t hat determ nation

They' ve al so commtted for the integrated
safety analysis to | ook at issues such as flashover,
whet her that would be credible for any of the
scenarios. And, of course, flashover if that occurs
there would be accounting for whether the barriers
actually fail and could involve nore than one fire
ar ea.

CHAl RVAN PONERS: W Il they | ook at how
systenms and structures respond to fire suppression
activity?

M5. STEELE: | don't believe that is part
of what they're be looking at to resolve this
particul ar i ssue. Theideaisthat fire suppressionis
def ense-i n-depth, and although it's not credited in
the ISA, it provides an additional |[|ayer of
protection.

CHAI RVAN PONERS: Wel |, what |' mt hi nki ng

about is in the integrated safety anal ysis.
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M5. STEELE: Ckay.

CHAl RVAN POVNERS: Because they are going
t o have suppression

MS. STEELE: Right. They assune -- all of
this is assumng that the fire suppression does not
wor K.

CHAI RVAN POVERS: And if it does work,
does it cause the structure to fail because it's
wor Ki ng.

M5. STEELE: Yes. You're |ooking at
i ssues, for exanple, like the -- well, this woul d not
be water, but this would be clean agent, effective
cl ean agent.

MR. WESCOTT: | think overpressurization
maybe be --

CHAI RVAN POVERS: Actual ly, the first
thing that conmes to mnd is thermal shock, because
t hermal shock is nuch worse in cooling than it is in
heat i ng. And a lot of other things. Thernmnal
contraction, destruction of breakage sorts of things.

MR. VWESCOIT: No, we had not | ooked at
that. But | think for the --

CHAl RVAN PONERS: Wl l, | think it's nore
appropriate to look at it in the integrated safety

anal ysi s.
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M5. STEELE: Right.

MR, WESCOTT: Right. It's probably nuch
| ess than you woul d with a water sprayer sprinkler. |
nmean, water's going to take a lot nore ---

CHAI RVAN POVERS:  You bet cha. You bet cha.

MR,  WESCOTT: -- then -- you know, a
gaseous agent like intergen is going to.

CHAI RVAN PONERS: But on the ot her hand,
summary is that you fight with water.

MR. VESCOTT: You nean |ike when the fire
bri gade cones.

CHAI RVAN POVERS: Li ke when the fire
bri gade cones.

M5. STEELE: M understandi ng was that --
well, | see TimSt. Louis out there. But that the fire
bri gade would respond with additional clean agent
suppression in certain areas as well.

MR ST. LOUS: Yes. Just to go back to
t he anal ysi s question. W have this part of our | SA,
we are | ooking at both tenperature and distri buti on,
or pressure and distribution transients when we
di scharge clean agent into a roomto nake sure that
there's no structural damage to either the gl ovebox or
t he structure.

And as far as responding to afire, we do
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have additional clean agent bottles that can be
installed and di scharged into aroomif it's necessary
to do that.

M5. STEELE: So at any rate, this
particul ar i ssue remai ns open until we receive further
information in the Construction Authorization stage.

MR WESCOIT: Can | say sonething real
qui ck to answer a question?

One of the requirements the SRP when we do
get tothe ISAstageis to have e fire plans for every
area. So if you don't have the fire data, for exanple,
using water in a noderation control area, you know,
you plan all those things out beforehand so if the
right agent is used for theright fireintheright --

CHAl RVAN POVZERS: Yes, that's good. |
mean, you do have that criticality concern. The
opposite concern has arisen so often that we have
el ectrical fires and people are afraid to put water on
them that we let the damm things burn forever.

M5. STEELE: GCkay. The next openitemis
out of the soot |oading analysis. As you know, as |
sai d before, the process -- thefacility's designed so
that even during afire, the process roomand gl ovebox
exhaust systens remai n operational. Andto protect the

final HEPAfilter, the hot gases are diluted with air

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




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

247

fromother area. Spark arresters and pre-filters are
provi ded.

In reviewing the calculations in the
Construction Authorization Request, we  found
insufficient justificationthat thefinal HEPAfilters
could performtheir safety functions under fire soot
condi tions.

For one, analysis provided for the
gl ovebox exhaust systemand t he one that was provi ded
for the process roomdi d not appear to have i nadequat e
capacity to renove expected soot | oading.

CHAl RVAN POVNERS: What do you antici pate
t he bl owout | oading is?

M5. STEELE: The bl owout | oadi ng?

CHAI RVAN POVNERS: Upon the HEPA filter?
How nuch can they take before they bl ow out?

M5. STEELE: Yes. Well, TimJohnson wl |
tal k about it some nore.

MR, JOHNSON: The assuned bl owout | oadi ng
was ten inches of water

M5. STEELE: Right.

CHAl RMAN POVERS: That's the bl owout
pressure drop. What does it take to get to that?

MR ST. LOUS: Right. Wat DCS did was

they used a nethod that had been developed in the
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literature involving -- they had a sanple fire that |
think used tributyl phosphate, no dodecane source.
That created soot. And they watched the |oading on
sone sanple filters over a period of time and they
devel oped a correl ati on based on that. And that was
t he basis for their cal cul ati on. But what their intent
was, was to limt the |oading to under 10 inches of
water. And by doing that they felt that that woul d
not present such an aggressive |loading that it would
fail the filter.

CHAI RVAN POVERS:  Ckay.

M5. STEELE: Another issue with that
correlation was that, that correlation in particular
was devel oped using solvent fires and we didn't feel
that it reflected conmbustibles at the facility.

CHAI RMVAN POVNERS: It's not going to cover
pol ycarbonate fibers, that's for sure.

M5. STEELE: Right.

The applicant is revising the final
filtrationanalysis. They've providedtheinformation
in February and April of this year. W' ve not
i ncorporated that into the revised draft SER because
of the tinmeliness of the report.

And soot |oading analysis wll be

experinmental ly verified, and we | ook forward to that.
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In conclusion, we do plan to have nore
technical neetings with the applicant on the open
items. And they wll be providing additiona
information to us, which -- in order to address the
open item And we hope to receive that before the
final Safety Analysis Report is issued.

CHAI RMVAN POVNERS: Questions of Sharon's
presentation?

MR. SHACK: Yes, just one question. You
mentioned that the separation requirenent in the
electrical system was entering the building. |
couldn't find anywhere the separation requirenents
within the building for the redundant systens. Do
t hey have a formal requirenent, or they just assuned
it'"s in conduit and it's okay.

M5. STEELE: It'sinconduit. |'ve seen--
| wish the electrical reviewer was here. But | think
it's all in the concepts in |EEE 384. Separ ati on
requi rements there?

MR. WESCOTT: There's no nention of a 20
f oot requirenent.

M5. STEELE: Right. Right.

MR. SHACK: That was sort of what | was
| ooki ng for.

MR,  VESCOITT: Ri ght. But it's ny
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understanding that it's probably nmuch nore thant hat - -

M5. STEELE: Mbdre than that.

MR. WESCOTT: -- in nost places. And
since you real ly got four redundant, you know, feeds.
| mean, you m ght have two of themthat are within 20
feet, but another couple that are far away.

That's somet hing we're certainly | ook at,
because that is, to our know edge, the only acci dent

where we're concerned about total |oss of an active

system
M5. STEELE: Ckay.
CHAl RVAN PONERS: Any ot her questions?
That was very nice.
M5. STEELE: Thank you.
CHAl RVAN PONERS: That was very ni ce.
Now we're going to give the bosses the
chance to give us closing coments. s that --

confi nenent ventilation. Okay. So we're going to
start with confinenment ventilation, and it | ooks |ike
a cast of thousands here before me. TomSt. Louis and
St eve Ki nur a.

MR. SHACK: Al t hough shoul dn't we be doi ng
fire and the HEPA first?

MR ST. LOUIS: What |"'mgoing to do is,

|"mgoing to start off. Steve and | are going to be
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a tag team |'m going to start off and define or
descri be the HVAC systens in the facility. And then
he will describe the final filter units, the devices
we're using to protect themin the event of fire and
our analysis of the filter units.

Okay. This part of the presentation is
for an HVAC system-- description of the HVAC systens
in the MOX Fuel Fabrication Facility. What | want to
go through in ny presentation is the confinenent
principles, how we've applied themto the facility,
what features in the facility we have that inplenent
t hese principles. Abrief summary of t he HVAC syst ens
and then just a brief discussion of how the systens
woul d respond to a fire event.

MR. ROSEN:. | had a confi nenent princi pal
like that at PS 26. | still renenber her.

MR ST. LOUIS: Well, they're both spelled
right, they're just wong.

MR ROSEN: It's spelledcorrectly, that's
true.

CHAI RVAN PONERS: As | often point out to
nmy colleagues, | spell very well, not always
accurately but very well.

MR ST. LOUS: Wiat we tried to do at

this facility is we've used nultiple confinenment
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barriers, that these confinenment barriers perform
their function effectively during normal and abnor nmal
condi tions, that they confine radi oactive materials as
close to the point of origin or use as possi ble. That
t hey present uncontroll ed rel ease of these materi al s.

Wth regard to the multiple confinenent
zone, we have three confinement zones; a prinmary,
secondary and a tertiary. And we rmaintain
differential pressures between each of these zones.
And t he HVAC systemi s capabl e of runni ng an operati ng
during a facility fire.

This slideis just sone of the term nol ogy
that we wll wuse in our discussion of the Cl
confi nement zone where there's zero potential for
contam nation. The C2 and PC confinenment zones are
very | ow occasi onal contam nation potential, andit's
equi valent to Reg Guide 3.12, zone II|

The C2 -- well, I'Il gointoalittle bit
what's in each of the roons in the next slide. Next
coupl e of slides.

The C3 is low to noderate risk. The
material is nore easily disburseable. And the C4 is
basically the internal of the gl oveboxes.

Now in applying these confinenent

principles, we use the walls, gloveboxes, vessels,
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cladding as the static separation devices. All the
doors are gasketed. Penetrations have seals on them

W use air locks when transitioning
bet ween confi nenent zones, and we have HEPAfilters at
HVAC openi ngs in the confinenment zones.

We have a rel ative pressure gradient with
C5 being the nost negative, C3 and C2, and then of
course the anbient.

We permt fully wel ded encl osures in the
C2 and PC zones. And then we utilize two stages of
HEPA filters in the final filters prior to discharge
fromthe atnosphere

W also use internediate filters on the
gl oveboxes. There's one inside and one outside of
each gl ovebox.

Wien we transition from C3 into the C3
roons, we have a HEPA filter on the inlet and on the
outlet. And we have HEPAfilters on the i ntake. And we
have two stages of HEPA filters on the exhaust, as
nmenti oned previously.

This slide here is a schematic depiction
of what | just described. The outer areas represents
the C2 boundary, so the outside of that is the Cl or
environnent. The inside is the C2 boundary. I|nstead

the C2 boundary is the C3 areas which are process
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rooms. Process roons contain the gl oveboxes.

Also inside the C2 area is a process cel
area which contains all the wel ded equi pnent for the
aqueous polishing units. As you can see in this
diagram the rods are out in the C2 area.

You can see fromtheillustration al sothe
various filters that we have |located in the facility
at the boundaries where we transmt from one
confi nement zone to the next.

There's HEPA box -- glovebox filters.
There's the filters on the C3, the inlet filter and
the dual stages on the final filters before we
di scharge to the environnent.

This slide is a depiction of part of our
facility showi ng the di fferent confi nenent zones. This
area is the C2 confinenent zone. This area is the C3
confi nenent zone. You can see the air |ock here. And
this is the process cell confinenent zone, which has
plugsinthewall. It'sreally not an accessi bl e area.

Now t he HVAC systens that we have at the
facility consist of the supply air system which
distributes air to all roonms, a nmedium depression
exhaust system which exhausts the C2 zone which
consists primarily of electronic units, 10O cabinets,

control roons and the corridors.
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Process cel |l exhaust systemthat exhausts
t he PC zones where all the process aqueous polishing
process equi pnent is. A high depression exhaust
system exhausts the C3 confinenent zone, and it
exhausts the process roonms that <contain the
gl oveboxes.

And finally, t he very hi gh
depressuri zati on exhaust system exhausts all of the
gl oveboxes.

Now, the next slide is a schematic
depiction of howthis all fits together. And let ne
start by saying that the whole facility has 500 sone
rooms init, soit beconmes difficult to boil this down
to asinple little picture.

This is the intake assenbly, up in the
top. And the center part represents the various roons
and spaces in the facility.

These areas here represent gl oveboxes.
These areas, dependi ng on systemthey are, exhausted
on could be C2 or process cell areas.

And then around the outside here we have
the various final filter units.

You will note that we have 100 percent
capacity supply fans. W have 100 percent redundant

capacity exhaust fans on the W system On the C3
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system on the process cell system but we have four
100 percent capacity fans on our gl ovebox system

As far as filter capacity goes, we have
about 110 percent capacity in the C2 exhaust system
W have one spare filter housing.

In the C3 exhaust system we have 100
percent spare filter capacity. W coul d take a whol e
bank out of service, it would still have enough
capacity to handle all the exhaust fl ows.

On PCE and HDE, we al so have a 100 percent
spare capacity. We can take the whole filter bank out
of service and we'd still be able to handle the
exhaust fl ow.

Now, you can see on here our internediate
filter locations. Generally when we transfer between
confi nenment zones with ventilation duct work there's
aninternediate filter. The practical aspects of that
-- of applying that confinenent principle neans that
we' ve grouped roons together into circuits and fl ow
paths to route theminto a conmoninternediate filter.

This is just a summary of the air fl ows.
And | put this in here to give you an inpression of
t he magni t ude of the HVAC systemand t he diversity of
the system Qur VHD system which is the gl oveboxes,

is about 3500 CFM W have 240 gl oveboxes. And our
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| argest gl ovebox is 117 CFM

And if you go through the rest of these,
you will see that we have |arge systens, a l|arge
nunber of roons and each roomrepresents arelatively
smal|l fraction of the total flow for the exhaust
system
LEVENSON: A thousand roons?
ST. LQUI'S: Five hundred.

SIEBER It's a big hotel.

T 3 D3

LEVENSON: Onh, that last one is the
supply. GCkay. | was adding that to the other

MR ST. LOUS: ©Ch, no.

Just briefly to go throughthe function of
each of the HVAC systens. The supply system provides
conditioned air for ventilation and environmental
control.

It also is a principal PSSC in that it
provides air for energency cooling of our storage
vaul ts and sone of our PSSCs, for instance, the fan
roons for the fans. It incorporate the necessary
controlstodistribute and regulate the air. Portions
of it are seismically designed, those that are
associated with the PSSC. It has tornado danpers in
it and it is not an active PSSC. The element that is

a principal systemstructure or conponent is the duct
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work to distribute are for energency cooling and the
HEPA filters on the inlet to the unit.

Now t he MDE exhaust system again, is the
systemt hat exhausts the C2 area, whichis principally
the control roonms, corridors, electronic rooms. The
systemis controlled to nmaintain a negative pressure
differential or maintain the C2 area nore negative
t han the outsi de.

It has filters on the exhaust air prior to
di scharge. It has tornado danpers on the exhaust
system It is not an active PSSC in that the fans do
not have to operate, but the exhaust filters and the
exhaust path out of the buildi ng and downstreamof the
filters is seismically designed.

CHAI RVAN POVERS: Are the |ooked at
tornado effects onthe facilities have tornado sucki ng
out HEPA filters?

MR ST. LOQUS: W are dual tornado
danpers, self-closing tornado tanpers in the exhaust
systemand in the supply system

Now, our systens operate fairly at
relatively high pressures, at 27 to 50 i nches of water
is what they'll be designed to operate at at the
house.

DR.  LEVENSON: If the tornado danpers
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cl ose, you lose the emergency cooling of the vault
feature?

MR. ST. LOUI'S: Yes, you have no air fl ow,
but it's a short duration and there is a lot of
thermal mass there that's not a probl em

The process cell exhaust systemis pretty
much a duplicate o the C2 area. It is not an active
system |t does have tornado danpers. |t operates at
a different pressure in the building. It's nore
negative than the C2 or the C3 area. So we've set up
with a separate exhaust system for that area.

The HD exhaust system this is basically
t he work horse of the facility. It exhausts all of the
process roons that contain gl oveboxes. It maintains
t hose roonms negative relative to the C2 confinenent
roonms. It provides the notive force to ventilate the
PU storage area and sel ected ot her equi pnent roons.

It has internediate filters at all the
boundary areas. And, again, thisis an active system
It's on standby power and energency power. It has
tornado danpers. It is seismcally designed and it
has automatic tornado danpers in it.

The VHD exhaust system exhausts air from
the C4 zone, which is the interior of the gl oveboxes.

It mai ntains the gl oveboxes negative relative to the
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C3 areas. It has internediate filters as they show,
both one filter inside, one filter on the outside of
t he gl ovebox and then another set of filters when we
pass fromthe -- into the C3 to the C2 zones.

It is seismcally designed. It's on
st andby ener gency and uni nt er rupt abl e power suppl i es.
It's an active system It actually can run during a
seism c event.

It is sized to maintain a 125 feet per
m nute through either two gl ove ports or a bag port.
Actually, it's a bag port is really the seized -- the
openi ng that sets the size of the -- okay.

This is just a brief sunmary of how the
systemis designed to operate in the event of a fire
in the C3 room Al'l the supply and exhaust fans
remain in operation. There's no trips, no automatic
shut downs. The exhaust danpers renai n open. They are
manual danpers.

Cl ean agent i s discharged intothe roomto
suppress the fire. The fire danpers on the supply
side are automatically closed after discharge of the
cl ean agent.

The HD exhausts that passes through the
internediate filters can be bypassed i n the event that

the filters get | oaded with soot. That way we're abl e
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to maintain that roomat a negative pressure.

Product s of conbusti on are cool ed by fl ows
from nonprocess roons. As | noted, there's nany
circuits. The final HEPAfilters, again, are designed
to handl e soot generated by the design-basis fire.

W' ve | ooked at the two | argest roons with
t he hi ghest conbusti bl e | oadi ng when we' re eval uati ng
the operation of the final filters.

CHAI RVAN POVERS: |s that the right basis
for deciding? Just because | have this large fire,
does that nean it has the | argest soot |oading?

MR ST. LQUIS: W picked the | argest
conmbusti bl e | oad.

CHAI RVAN POVERS: Yes, that does not
translate into the | argest soot | oading.

MR ST. LOUS: Possibly it's correct. W
pi cked two roomns.

MR. KIMJRA: No. We picked the roonms with
t he hi ghest soot.

MR ST. LOUS: Was it with the highest
soot? | know when we started, it was just the highest
conmbusti ble oad. And we did do afull yield analysis
on each of the roons.

CHAI RVAN POVERS:  Ckay.

MR. ST. LOUI'S: Based upon their materials
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that are in the room

CHAI RVAN POVERS:  (Good.

MR. SHACK: And the soot | oad conmes from
gl oveboxes?

MR ST. LQU S It's all conbustible
mat eri al s.

MR. SHACK: But | nean, is that where you
get the highest -- the roomw th the hi ghest, the one
with the gl oveboxes?

MR ST. LOUS: Yes. The C3 rooms have
gl oveboxes in them

And finally, the C2 confinenent zone
provi des a buffer around all the C3 roons in the event
-- during a fire event.

And lastly, the space can be manually
isolated from the exhaust if deenmed necessary to
button up the fire.

The gl ovebox internal fire is sonmewhat
simlar, although not on the sane scale. Al the
supply and exhaust fans continue to remain in
operation. The gl ovebox fire detectors sound an al arm
The fire brigade or operator responds with a manual
CO, unit. But all the other gl oveboxes remain to be
exhausted and are continued to be exhausted through

t he VHD system
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There are nultiple circuits and nultiple
gl oveboxes so t he products of conmbustion are cooledto
bel owt he normal operatingtenperatures or the maxi mum
operating tenmperatures of the HEPA filters.

And lastly an involved glovebox can be
i sol ated fromthe exhaust.

DR. LEVENSON: Can it also be isolated
fromthe supply systemso you don't overpressurizeit?

MR ST. LOUIS: Yes.

MR. ROSEN. Coul d you go back to the prior
slide just for a mnute on a room fire? It just
occurs to ne that you say that the products of
combustion are cooled by the flows from the
noni nvol ved roonms. But isn't there a discharge al so
fromthe water fire suppression systens?

MR ST. LOUIS: No.

MR. ROSEN: There's no water fire
suppr essi on?

MR ST. LOUS: Not in the C3 roons.

MR. ROSEN: Not in the C3?

MR ST. LQUIS: Water is only -- we have
water -- we went into that. But we have water in the
corridors and ceratin other parts of our facility
where there's no material at risk

I nthe C3 confinenent zone, whichis where
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t he gl oveboxes are, we have clean agent. And in al
the el ectronics room which is in the C2 zones, we
have cl ean agent al so.

MR. ROSEN. Well, it's been experienced
typically, not in these kinds of facilities, but ina
ot of facilities that the way you finally extinguish
afireis tocool it off. And the really only way to
do that is to get water to it, "put the wet on the

red,"” is what the fire people say. The wet stuff on
the red stuff.

MR ST. LOUIS: Yes.

MR.  ROSEN: And here you've got a
phil osophy not to do that. And |I'm worried about
getting the thing cool enough, alsoit doesn't refl ash
the minute you bring in outside air or outside air
infiltrates. Wat do you think about that?

MR ST. LOUS: Wll, one of the reasons
that we do have the capability to isolate the room
completely is to -- and we've done an extensive
anal ysis of the capacity of our fire walls, is to be
able to isolate the roomand let the fire burn itself
of f and cool off.

MR. ROSEN:. By itself wi thout any water?

MR ST. LOUS: Yes. As part of our fire

barri er eval uati ons t hat we' ve conduct ed, we' ve | ooked

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

265

at the fire profile in all of the roons. In fact, we
ran the anal ysis to maxi m ze the duration of the fire.
And they all are -- | believe it's 80 percent of the
rating.

MR. ROSEN. Where would | ook for this
anal ysis? If | wanted to check this analysis nyself?

MR ST. LOUS: For the fire barriers?

MR. ROSEN. For, say, one of the roonms,
the C3 roons? See what the times involved are. The
only cooling nmechani sm you' ve got is air flow from
noni nvol ved areas, am| correct?

MR ST. LOQUIS: This is not cooling the
room This is cooling the protective final filters.

MR. ROSEN: Cooling to protect the final

filters?

MR ST. LQUI S: Yes. Not to cool the
room Thisis -- this cooling flowis to maintainthe
gas streamthat enters the final filters, cool -- cool

enough so that it's below their continuous operating
t enper at ure.

MR. ROSEN. How do you put the fire out?

MR ST. LOUS: Wth the clean agent.

MR. ROSEN. It doesn't have any heat -- it
doesn't absorb any heat. It snothers the fire.

MR ST. LQAQU S Yes, it renoves the
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oxygen.

MR. ROSEN: Renoves the oxygen.

CHAI RMAN PONERS: As soon as you stop the
flow.

MR. ROSEN. As soon as you take that stuff
of f, guess what happens? The stuff is -- it's still

as hot as it ever was.

MR ST. LOUI'S: But we've renoved the air
supply, the fire danper on the supply side is cl osed.

MR, ROSEN:  Yes.

MR ST. LOUS: So there's no oxygen for
the fire.

MR. ROSEN: Understand. And that goes on
for one m nute, one hour, one day. And then soneday
you have to put air back inthis roomand the stuff is
still at 1500 degrees C. It's never cool ed of f. Wl l,
maybe a little conduction.

I"mtrying to figure out -- how do you
ever get the fire out? | nean, you have -- well, the
fire's out. The mnute you put air back in there, it
starts again, doesn't it?

CHAl RVAN POVERS: Yes, we've seen these
t hi ngs happen where they' ve stood around for an hour,
and then opened up a cabinet fire and boom

MR. ROSEN: | sawa very interesting film
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of this by the British Fire Safety group, and | think
| reported that to the ACRS | ast year. Exactly this
phenonenon, a test of a cable tray fire in a room
where the fire was clearly out. They had video of it.
It was clearly out. But the mnute you turn the fans
back on, you have a full confl agrati on agai n. Because
there's no heat renoval. You have to renove the heat
sonehow, otherwise it flashes right away. So |I don't
under st and.

| mean, | understand it up to a point. |
don't understand how you get down fromthis peak that
you' ve got yourself up on.

MR ST. LOUIS: The tenperature in the
room

MR. ROSEN: And in whatever is inthe room
t hat burned, very hot. Clearly it has no oxygen so it
can't burn anynore, but it's still very hot. Don't
you get it?

MR ST. LQUIS: Well, yes. | nmean, we have
the capability to isolate the room and let it cool
of f. Now-- and we can mai ntain a negative pressure on
it so that it draws air in through any |eaks or
cracks. And it can be just cooled off.

Now, we have extra gas capacity to put in

the room clean agent. But with these roons t hat have
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mat erial at risk, our design philosophy is not to put
water on them although we do have water in the
bui l ding. W& have a stand pi pe and a hose system

CHAI RVAN POVERS: | think what he's
worriedis that you re goingto have maintaininerting
on this thing for a very long tinme. You may not have
t he capacity -- | nean, | don't know what capacity you
have to have if you have sonething akin to a cable
tray fire.

MR. ROSEN. |1'd like to see an anal ysi s of
this that's carried for -- for as long as it needs to
be carried out that ultinmately gets you to conditions
where you can stop feeding it clean agent. Because
it's now got cool enough that you can restore air to
it without having a flash. How | ong does that take?

MR KAPLAN: This is Gary Kapl an.

Maybe | can -- are you asking fromjust a
purely fire perspective or a nucl ear safety to neet 10
CFR 61? Because there'sreally two di fferent answers.

MR. ROSEN:. Well, give ne both answers.
| don't know what |'m aski ng.

MR KAPLAN:  Ckay.

MR. ROSEN: I'"m just asking a physical
guesti on.

MR. KAPLAN: All right. To neet 10 CFR 61
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we're worried about the dose criteria. And so for
t hese gl ovebox or roomfire, we've assunmed basically
all the MAR in that roomis involved in the fire
regardl ess of how long it takes. And we're -- and
what we're designing to is to keep the fire in that
one fire area. And the Fire Hazards Anal ysis does
that regardless of how long the fire burns. So if
it's a 2 hour fire or a 3 hour, it burns all the
conbustibles. So whether you put it out and let it
come back on again, you' ve accounted for that.

So our design is to insure the HEPA
filters work and can mitigate the plutonium that
you' ve rel eased. And that's how you neet 10 CFR 70. 61
criteria for those fires.

MR. ROSEN. Ckay. So that's for off-site,
t hose protections.

MR. KAPLAN: Right. Now for the personin
the room we basically say he |eaves the room or he
cones back in with protection

MR, ROSEN:  Yes.

MR. KAPLAN: So to neet the criteria we
have a strategy that works, and that's why we're
tal ki ng about cooling, making sure the final filters
are cool .

Now your question from a fire safety
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per spective, howdo | knowthis doesn't take 20 hours
of on and off and on and off, that's -- you know, we
woul d | eave it al one froma nucl ear safety perspective
and not do anything, and we'd be okay.

MR ROSEN. | agree with that. | think
froma nucl ear safety perspective --

MR KAPLAN: Right.

MR. ROSEN:. -- your design is sound.

MR KAPLAN: Right.

MR. ROSEN: From a personnel safety
perspective it's sound, because nobody has to be in
t here. They get out.

MR KAPLAN: That's correct. \hat are
they really going to do?

MR. ROSEN: No, they're going to do just
what you say.

MR KAPLAN. Right.

MR. ROSEN: And then at sone point
somebody's going to want to term nate the event. And
the question is when and do you have enough clean
agent to keep it cool for as long as it needs to be
kept cool. You' ve got an adi abatic situation al nost.
There's no way of getting any heat of the room You've
got it bottled up.

MR. KAPLAN: No. The HDEis still running
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and pulling. | mean --

MR SIEBER: Well, if you're still dunping
cl ean agent in there, that presunes you isol ated t hat
area. Otherw se you' d just sweep t he cl ean agent out.

MR. ROSEN: Well, | don't want to solve it
her e.

MR KAPLAN: Right.

MR,  ROSEN: But | do want an answer
soneday to what is the fire shutdown strategy for this
room | nean, take one of the seriously bigroonms with
a lot of conbustible |oading and track through them
begi nning to end.

MR KAPLAN. Right.

MR. ROSEN: There's quite a bit of
experience. It says this is a real hazard. And it's
not just having a reflash. It's worse than that.
Because what you do is you bake off all of the
combusti bl e vapors in the roomso that when you put
oxygen back in the room it doesn't just burn, | t
det onat es.

MR,  KAPLAN: Lary, do you haver a
response. Ckay.

MR ST. LQUIS: W have, and this is al ong
the Iine that you' re inquiring, we have commtted to

do an anal ysi s of flashing of hot gases i n the exhaust
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systens when the gases fromthe roomconbine with the
other flows to evaluate that.

MR. ROSEN: And that's an anal ogous
guesti on.

MR ST. LOUIS: Yes. And we have not done
t hat anal ysis yet, but we have conmtted to do that.

Thisisjust alittle schematic of all the
devi ces that are avail able to assist in the operation
of the ventilation system

W have -- here's our inlet fire closure
devices. Sone of themare fire danpers or fire rated
valves on the inlet side. On the exhaust side it's a
manual fire rated val ve. Because onthe VHDit's snal
capacity. We're actually using a thin wall piping.
And this hereis afire rated danper that we can cl ose
manual | y.

And here you can see the bypasser on the
HEPA filters.

This illustrates the fl ows fromthe ot her
roons and so on comng into the exhaust systemprior
to entering the final filters.

In closing, | just wanted to say that the
systens are designed to nitigate the release and
di spersion of materials. They remain functional

during abnormal system events. They include a very
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highly efficient filtration system They operate
during normal events and they neet the intent of Reg
GQui de 312.

CHAI RMVAN PONERS: Have you sel ected your
HEPA filters yet?

MR ST. LOQUS: Yes, we have a basic
speci ficati on.

CHAl RVAN PONERS: Paper? Are they paper
filters?

MR ST. LOU S No. d ass nedia,
stai nl ess steel housing.

|'m taking Steve's thunder away. He's
going to go through all of that.

Thank you.

MR KIMJRA: Al right. My nane is Steve
Kinmura. And I' mhere to highlight the key features in
the MFFF HEPA filter system design to show how the
MFFF i ntends to protect HEPAfilter nmedi a fromdamage
resulting fromsevere accident conditions, such as a
fire.

The features that | will present have been
taken frommany previous facility designs where they
served different roles unique to each facility in
which they were used. W have assenbled these

features to work together to protect the HEPA filter
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medi a from severe environnment stress.

The design that I'mgoing to present nay
seema bit new to nost of the nmenbers of the panel
but the features are fundanentally sound. And we've
had reviews by industry experts to that effect.

"1l al so present sone basic i nformation--

CHAI RVAN POVERS: Wen you say revi ews by
industry experts, the industry for running MOX
facilities is a bit thin. VWhat do you mean by
i ndustry experts?

MR. KI MJURA: We have Warner Bergman here
who has conduct ed over 30 years of experinments on HEPA
filter and has designed various HEPA filter systens.

CHAI RMVAN PONERS: So it is the expertise
in HEPA filters and not MOX facilities?

MR KIMJRA: Right. Right.

CHAI RVAN POVERS: Ckay.

MR KIMJRA: And |I'Il present sonme basic
i nformati on about the HEPAfilters, just to nake sure
t hat everyone has a firmfoundation in which to base
qguesti ons about the effects or the inpacts that could
damage or inpair the HEPA filter efficiency.

HEPA filters are really particulate
renoval systens. The term HEPA is short for high

efficiency particulate air filter. The U S. Arny, in
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fact in Wrld War |, needed to find an effective neans
to filter out material fromthe air. And the HEPA
filter was the result of sone of that research

In World War Il the HEPA filter was found
to be the nost effective nmeans to renove radi oactive
materi al s out of the air, because of the sane particle
sizes. And that fornmed the basis of why we use HEPA
filters today.

The general term HEPA filter actually
refers to a conplete assenbly of conponents which
i ncludes at | east one stage of the HEPA filter nedi a.
The ot her conponents of the assenbly are designed to
protect the HEPA filter media from cl oggi ng and/or
damagi ng frominternal and external sources.

The HEPA filter media is bolted into an
accordi on shape to nmaxinm ze the surface area and is
installed into the standard size subassenbly, called
a HEPA filter el enent.

The HEPA filter nmedia itself is now made
of entirely nonconbustible material, including the
sealants that holdit in place. So they' re glass fiber
or they can be stainless steel glass fiber mx. and
"1l explain how we use those different filtering
el enents in our design.

The HEPA filter nmedia is designed to
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filter greater than 99.9 percent of the nost
penetrating particle size, whichis approximtely .15
m crons in size.

The smal | particles will enter the filter
nmedi a and get ensnared in the fibers. Particles that
are either smaller or larger than that size will tend
to unity as a capture ratio.

Because the HEPA filter nmedia nmess is so
fine, larger particles will tend to collect on the
surface and, therefore, have a hi gher tendency to cl og
the filter and block the airflow. So that's one of
the things that we need to prevent.

In order to keep large particul ates from
blocking the HEPA filter nedia, less efficient
roughing filters are used. These pre-filter elenments
increase the life and allowthe HEPA filter nedia to
effectively filter the smaller particles for alonger
time.

Soot is very small. It's on the order of
the nost penetrating particle size, about 21.2
m crons.

Go back. | just want to cover a coupl e of
nore points.

CHAI RVAN PONERS: That's not ny i nage of

soot. M inmge of soot is --
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MR KIMJRA: There are --

CHAI RVAN POVERS: Long chai n of gl omer at es
produced -- | nean, the soot formation is an ionic
mechani smso that it gets |ong chain, high collision
shaped factor particles.

MR. KIMJRA: That is true. But tests have
been done to showthat soot will pass through what you
woul d expect would be -- an 80 percent efficient
filter, would collect sonething of that nature. But
soot has been shown to pass through that type of
medi a.

The geonetric nmean tends to be smaller,
nore on the order of what a HEPAfilter woul d col | ect.
So the efficiency in order to collect that has to be
alittle bit higher.

HEPA filters are built to standards and
are extensively tested both by the manufacturers. And

oncethey'reinstalledtoinsurethat they effectively

filter. We're trying to filter out very snall
particles at a very efficient rate. Smal | | eaks,
pi nhol es, cracks, things l|ike that can seriously

degrade the HEPA filter efficiency.
It has been stated in previous -- in the
literature, that HEPAfilter efficiency is degraded as

you go fromthe first stage to the second stage, and
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so on. That's not true. The HEPA filter efficiency
is the sanme across each stage.

MR. ROSEN: The two filters?

MR KIMJRA: Two filters in series.

MR. ROSEN: If you did three, woul d we get
ni ne ni nes or eight nines.

MR. KI MURA: You get three, you' d get nine
ni nes or si x ni nes, dependi ng on how nuch you t ake for
the first stage.

DR. BERGVAN: \Warner Bergnman, consultant
for these.

For many years, and even now, many peopl e
think the second and third stage is |less efficient.
And this is primarily due to inefficiencies in
artifacts in the neasurenents.

| "74, '75 time era, Harry Ettinger,
Gonzal es, a group at Los Alanps triedto really define
this point. And they had t he hi ghest concentration of
radi oactivity that they coul d aerosolize throughthree
sets of filters. And they denonstrated that even if
you t ake very heroi c measures to renove t he background
fromthe third stage filter, you could still neasure
it.

They woul d wait one week before t hey woul d

count, let the natural decays decay on t he background
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radiation for a week. And even with all these
nmeasur enent s, sone studies, and we finally summari zed
in support with this overall program here, show ng
t hat even under these heroic neasurenents they still
suffered from sone background neasurenents on the
third stage. The first two stages were unequi vocally
the same efficiencies. The third one started because
they couldn't have enough chal |l enge, the background
now came up to a higher |evel

And so there's many causes for background
radi ati on and neasurenents, and people ascribe all
ki nds of properties then to filters because of these
artifacts. And the point is that if you conduct an
experiment properly or you neasure properly, the
third, fourth and fifth stage HEPA filter will have
the sane efficiency as the first one. And that's
substanti at ed by t heory and experi nents t hat can go as
far as you can go.

Thank you.

MR, KI MJRA: All right. This is a
schematic view of the final HEPA filter unit that
we're going to be using at the MFFF. It consists of
several conponents.

Nunber one is a structurally strong

stai nl ess steel housingthat contains all the el enents
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and make sure that outsideinfluences don't damage t he
filter media inside.

The first elenent here, nunber two, is
somewhat different than what nost people are used to
when they see a HEPA filter. This is a structurally
strong roughly filter made with a stainless steel wire
mesh filter nmedia contained in expanded netal cage.
This filter can be fully plugged up to the
differential pressure created by the exhaust fan
wi t hout collapse. You don't see that in pre-filter
media in other sites.

The second one, as | said before, is a
structure strong high efficiency prefilter that's
designed to collect the soot. What we anticipate is
that 90 percent of the soot is still going to pass
through the first prefilter, the roughing filter
This filter here is designed to collect the great
majority of the soot that's generated i n exhaust gas
stream

It's made of a stainless steel wire nesh
with glass fibers. And, again, this reinforced with
t he expanded netal wire cage so that if it gets al
pl ugged up, it can withstand the full differential
pressure that the fans can pull w thout coll apse.

Nunmber four filter is nore traditiona
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prefilter nedia that you woul d see, gl ass fiber, that
we have in here as an option right now And it's
under eval uation whether this is going to remain.

The final protection elenents, the one
t hat keeps all plutoniumout the stack is going to be
these two el enents here. These are the HEPA filters
t hensel ves.

CHAI RVAN POVERS: What's t he bypass fl ow?
When you install this device, there's going to be sone
fl owbypassing either internally or externally through
t he device?

MR KI MJRA: Internally they've been
tested to 99.95 percent in situ VOP. That has been
shown to guarantee that this will be greater than 99.9
percent efficient for the .15 mcron particles. That
efficiency is guaranteed at the factory, tested at the
factory and then once we install and upon repl acenent
will be tested.

Soit'stesteduponinitial installation.
There is a periodic test and then tested upon
repl acenent.

DR. KRESS: How do you test for the bypass
fl ow?

MR, Kl MURA: The aerosol is injected

upstream of the filter media and then nmeasured
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downst r eam

DR. KRESS: Just checking the efficiency?

MR KI MJRA: Yes. Ri ght, overall
efficiency. |f you collect too much downstream then
you know you got a problem

DR KRESS: Right.

CHAI RVAN POVEERS: Do you have to worry
about knock-t hrough?

MR, KIMJRA: Are you worried about the
knock-al ong effect or --

CHAl RVAN PONERS:  Yes.

MR KIMJRA: -- alpha recoil?

CHAIl RMVAN POVERS: Yes. It's not through
unfilters, knock-along in ducts.

MR. Kl MURA: Can we go to the backup
slides. Slide 16.

We conducted areviewof theliterature on
t he subj ect goi ng back over about 30 years. In fact,
it was 29 years to 1974.

We have concluded that the knock-al ong
effect is inconsequential in regards to the total
anount of material that could pass through two stages
of HEPA nedi a. As stated by Conzales, Elder and
Ettinger, the neasure of HEPA filter efficiencies

remain well wthin present mninum AEC performance
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gui delines for each stage. And they quote sone
nunbers here.

And they said that the second stage HEPA
filter efficiency exceeds 99.99 percent.

Since that tinme, this was back in '76,
since that time no direct statistical -- significant
evi dence has been presented that contradicts the basic
conclusion reached by Gonzales, et.al. that the
protection factor of the two stages of HEPA filters
can be shown to be greater than 10 to the 9.

Next, 17.

This is a fairly busy slide. It presents
probably what everyone woul d consi der the -- | guess
t he father of knock-along effect in HEPA filters.

Ni el s Hetland and John Russell in 1974
were doing a survey of Rocky Flats plants various
filter. At Rocky Flats Building 771 they have about
39 grans on average of plutoniumon every one of their
HEPA filter el enments.

They used a drumcounter, which picks off
the activity fromthe entire 39 grans, and neasures it
to an accuracy of plus or mnus 2 grans.

In the second stage filter they tried to
use the same drumcounter and neasure 390 ni crograns

of plutonium And onthe third stage 3 m crograns. And
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on the fourth stage 0.5 mi crograns.

What Dr. Bergman had stated was t hat when
you do that, these two filters get dom nated by the
background effects. It gets very hardto increasethe
counting tinme | ong enough for you to get an efficient
nmeasur ement. You woul d actual | y probabl y have t o count
for several years in order to get sufficient accuracy
in those counts.

CHAI RVAN  POVERS: It's background
dom nating, you can count until the end of tine it
won't hel p you.

MR Kl MURA: Ri ght. Just to get an
accurate count on the source itself.

CHAI RMAN PONERS: It just won't do you any
good.

MR. KIMJRA: | have several nore slides
that just show the history of the effects. | don't
know i f we want to --

CHAI RVAN POVERS: Vell, we know the
hi story of the effect. W knowthat -- | nmean, there's
this great Los Alanps film of showing it actually
happeni ng. | nean, the particles do nove because of
the recoil effect.

| nmean, Ettinger's a great guy. Wiy heis

so confident this thing's not going to work? | mean--
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DR. BERGVAN:. Warner Bergnman again from

If | could just add to both this knock-
along and a very closely related thing of what's
cal l ed al pha creep.

Bot h of t hese phenonena ki nd of get bashed
around without a lot of real detail scrutiny to the
poi nt where, |like for exanple, at Livernore half the
scientists that actual |y have wor ki ng experience with
actinides swear by it, the other half say it's a
wives' tale.

And so, for exanple, the al pha creep has
only recently been elucidated with funding from
St ockpi l e Stewardshi p, of which they wanted to know
very precisely what happens over long tinmes wth
pl ut oni um and al pha materials. And papers published
within the | ast two years showthat even roomair, if
you expose a slab of plutonium or small -- even
pl utoniummetal, very tiny particles are omtted. And
even the act of opening up a can or opening up a
gl ovebox door creates sufficient turbul encetorelease
sonme of these. And so if you cone with a nmeasurenent
instrument, then you find it dispersed throughout the
gl ove.

So this is ongoing research. Only two
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papers have been published so far, but the idea is
that the thing of popping off ideas is not valid for
that particular thing. However, another class of
research being done in basic nuclear physics, again
primarily supported by Stockpile Stewardship, of which
bot h experinental and theoretical conputations that
are related to al pha om ssions. They're not studying
al pha om ssions per se, the recoil and then the
subsequent chunks poppi ng of f. What they are studying
is things like spattering the -- where they bonbard
pieces of metal with high energy ions and other
mat eri al s. And these, they create externa
excitations, very simlar to what happens with al pha
recoil in principle. And they have found the initial
studies that MDowell and sone of the people nmany
years ago, what they speculated was in fact verified
experinmental ly. And the current, both experimental and
t heoretical simulation studies, show that the nunber
of particles decrease. You can find 500 poppi ng off
parts, up to 500 atons, they specul ate even a 1,000
atons. The problemis the probability of each one of
t hese events i s one over the nunber of atons squared.

So it doesn't take very long before you
have tento the mnus ten probability. So even though

t he phenonena that was specul ated 20, 30 years ago i s
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valid, there's no question about that, Dboth
t heoretical and experinmental, the actuality of itit's
i nconsequential. It's such a small event.

So the unfortunate thing, much of the
research hasn't been put intotheliteraturethat it's
avai |l abl e to everyone at present. And we're trying to
correct that situation and maybe publish sonething in

Nucl ear Safety, or sonething of that nature.

So, thank you.

CHAI RVAN POWNERS: Nucl ear Safety is no

| onger an extant journal.

MR Kl MURA: | just want to make one
concluding remark on that. During the '70s, the | ate
' 70s through the '80s a | ot of specul ati on occurred as
to whether the ultra-fine particles that you woul d get
fromthis al pha particl e decay woul d pass t hrough HEPA
filter media. Between those ten years, 1988 and 1998,
there is a |large nunber of investigators that |ooked
at the retrainment principles and what happens with
ultra-fine particles and they found the cl assical
filtration theory that these small particles tend to
go to zero penetration or unity on efficiency.

Have to go back.

Any ot her questions?

Okay. Next slide. | think we covered
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everything on this one.

Wien Tom went through and tal ked about
intermediate filters on the roomair, this is just a
pi cture of that.

Next one.

This is actually a picture of the roughing
filter, a full sized prototype.

Under typical installation you would see
a spark arrester with just this expanded netal cage,
and they call that a spark arrester. \Wat we have
done i s we have gotten this with the expanded netal on
bot h sides and sone re-enforcing bars. But inside is
stainl ess steel wool, so to speak. It's stuffed into
here to formthe roughing filter. Andthat's goingto
be collecting the filter mnedia.

kay. M next slideis just a half sized
prototype of the high efficiency prefilter with the
re-enforcing bars in this fiberglass wool wth
stainless steel fibers intermxed into it, inside of
a stainless steel box.

This filter is designed to be 99 percent
efficient for particles greater than 2 mcrograns in
size and greater than 90 percent efficient for
particles less than 1 micron in size, which is soot.

Okay. Next.
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This is a picture of the HEPA filter

elenent. In the past the frames have been made with
wood and with stock wood. This is actually nore fire
resistent than steel in sonme cases because of the
war pi ng capability. But the way this is constructed,
the steel is a stronger -- structurally stronger
desi gn.

Filters are designed to wthstand 400
degree fahrenheit conti nuous service. And our test did
up to 5 mnutes at 700 to 750 degrees, so they can
still be efficient at even extrene hi gh tenperatures.
There's a screen on the front and back that helps
protect against blowout, but otherwise the filter
nmedia itself is nonconbustible.

CHAl RMAN PONERS: What is it?

MR KIMJRA: dass fiber.

Andit's tested to be 99. 97 percent for .3
m cron size particles, and that corresponds to the
99.9 percent at the .1 fine mcron nost penetrating
particle size.

Thislipherew || actually befilledwth
a sealant material, and that goes into a knife edge
and then forms a robust seal for the filter. And
that's part of the anti-bypass design.

The testing, the manufactured tested
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design for the efficiency pressure drop rough
handl i ng. They shake it three quarter inch vibration
table. Pressure, noisture, heated air, pinhole |eaks
and spot fl anme resi stance. They put a blowtorchtoit
and make sure it doesn't burn through.

Before any filter | eaves t he manuf act urer,
they test it for final efficiency before shipnent.

Once it gets to our site and gets
installed intothe filter housing, we doinsitutests
to insure that the filters were not danaged during
shi pmrent and that they've been installed properly.

And the test, it will insure that we net
our efficiency requirenment, that they structurally
wi thstand greater than ten inches of delta T across
themand with 700 degrees for up to 5 m nutes.

CHAI RVAN POVEERS: This in situ testing
that you do, once you've installed it, that's under
your Appendi x B progranf

MR ST. LOUIS: Yes.

CHAI RVAN POVERS: Because | have seen
installations that had all of this, that you could
have borrowed their slide. And the problemis people
get tired of doing this and so they slope them
together, wite down, yes, tested it. And you find

out you can put your finger in the gaps that they
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| eave.

MR. ROSEN: Not in the nuclear industry,
of course.

CHAl RMAN  POVNERS: Not in the US
conmerci al nuclear industry, and definitely not in
Sout h Texas.

DR. KRESS: You test every one of the
filters, of those last threeitens or you sanpl e t hen?

MR ST. LOUIS: No. Al the HEPA filter
are individually tested. And the --

DR. KRESS: You subject themto ten inches
of H,O pressure --

MR. KIMJRA: No. This is a sanple. Ten
inches is a sanple.

The efficiency, everyone is tests for
efficiency.

DR KRESS: But you sanmple?

MR. KIMJRA: But we sanple for the ones
t hat could physically damage them because --

DR. LEVENSON: The problemis those | ost
two things don't apply to the bullet above it.

DR KRESS: Yes.

DR. LEVENSON: | mean, the bullet aboveis
installed and this is an insert. It sort of reads

like you' retestingtheinstalled ones at 700 degr ees.
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And | don't think so.

DR KRESS: That's what caught ny
attention.

MR, KI MJRA: Al'l right. | think we've
covered everything we need to cover on this slide.

HEPA fil ters have been studied for a | ong
time. The effects of what they do and how t hey worKk,
and what causes themto break are pretty nuch known.
There are short term physical effects. Essentially
the big categories are they | eak, they can clog and
they can burst. And what causes that are enbers,
snoke, soot, high tenperature, noisture, water, air
flow.

There are long term effects that are
| unped toget her under the category called aging. And
t hese may have to do with cheni cal exposure, exposure
to noisture or water and radiation danmage. O her
factors could be, you know, you get a bad filter,
manuf acturi ng defects. You caninstall it wong. You
can damage during installation.

| nspection errors. You don't inspect or
t he i nspector m sses sonething.

DR. LEVENSON: Whil e the concept has been
around for 50 years, the particul ar nmedi a you' re usi ng

| don't think is quite that old. Howold is -- how
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much experience is there with the actual nedia you're
using? Media in the HEPA filter itself?

MR. KI MURA: The nmedi a we' ve been usingis
pretty much been in service since the early '60s.

In 1969, which is the Rocky Flats fire,
they had nonconbustible HEPA filter nedia. The
previous fire in 1950 was paper, and paper was easily
i gnited.

DR LEVENSON: Was the '69 the sane nedi a
you're using? | nean --

MR KI MJURA:  No.

DR. LEVENSON: How long -- what's the
hi story on the actual nedia you' re using?

DR BERGVAN: This is Bergman.

The nedi a changes every year. The nedia
that existed back in the -- Arthur Doolittle, when
they first did the work with the Army to devel op the
first HEPAfilter and then with Canbridge. Canbridge
formed as a consortiumfor them That started out with
asbestos and paper fibers. Then Wendell Anderson and
ot hers hel ped devel op with gl ass. And every year they
| ear ned i nprovenent s maki ng gl ass smal | er and smal | er,
di fferent fornul ati ons, thicknesses. So each -- there
i s a devel opnent across tinme, and | ' msure the filter

we have tend to be different than what we have now.
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The trends are smaller fiber dianeters
within economc trend and higher strengths. So
formul ati on change to i nprove the efficiency, reduce
t he pressure and increase the strength. So those are
t he changes that evolve over tine.

DR. LEVENSON: Yes. And those three can be
tested, but the question of the aging you can't go
back and say there's X years of experience, but your
nmedia is only a couple of years old.

DR. BERGVAN. You're absolutelyright. And
we had -- that precise point was a great consternation
to a problem we had for establishing age limts on
HEPAfilters. W were conpari ng appl es and or anges and
we wondered why there were a couple of papers that
were presented. | nean, we're tal ki ng about an order
of magni tude of variation of data. And it's like a
noving target. We were conparing filters 20 years ago
with the present time, and in sonme cases sone
manuf act urers had better nedia 20 years ago t han some
t oday, you know, But this was the variability.

So, it's a very conplex i ssue. And so the
|atest trend as far as aging is concerned is to use
them-- we've used and witten a paper using the nost
conservative nunbers and it's in coincidence with Mel

First and some of his studi es and hel ped establ i sh age
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limts for HEPA filters precisely to address some
i ssues |ike that.

DR. RYAN:. You nean age in service or age
on the shelf, or both?

DR. BERGVAN: Both. Afilter will degrade
even if it's sitting on the shelf for 5 years.

DR. RYAN. \What is that age limt now?

DR BERGVAN: Ri ght now based on all of
the available data we've had with -- which Jon
Fretthol d generated at Rocky Flats, for what we call
a very dry situation, we say 5 years. And for -- |
nean, for a situation where you can have npisture
exposure, because filters like nost tissue will get
soft and that with water. So 5 years for a wet
application, ten years for an applicationthat's dry.
And by dry, | don't nmean the | ast incipient fire, but
wher e you have | i ke a water spray and ot her potential s
to really wet things down.

MR KIMJRA: Al right. The MFFF design
in addressing the factors that i npact the HEPAfilter
nmedi a, on enbers, and as | stated, we have the high
strength roughing filter, it collects the enbers,
collects the hot particles, the brands. It can burn
hol es through the nore delicate HEPA filter nedia.

Soot, again, if soot collected onthe face
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of the HEPAfilter, the delta p's can go up very hi gh,
greater than 10 inches and eventually causing
bursting. To prevent that, we mtigate it by use of
the high efficiency prefilter. And those filters
collect the soot, withstand the delta p's. Only a
smal | anount of soot gets onto the final HEPAfilters
sothe delta p across the final HEPAfilter stays very
| ow.

Hi gh tenperatures. We mitigate that just
by the design of the filter nedia itself and the
filter element so that they're nonconbusti bl e.

The seal i ng i s nonconbusti bl e t hat we use.
I n the past, urethanes that actually burned have been
used and other materials that you wouldn't think,
while the entire HEPA filter itself is said to be
nonconbustible, the wood franme if you get it hot
enough will burn.

The ot her factor that we have is dilution
air flow As Tom said, there is a lot of other
noni nvol ved areas once we have a fire. So all these
other flow areas act to dilute and cool down the
fl owst reans.

Hi gh noisture. Again, when you have a
fire, fire generates alot of noisture just in the act

of conbustion. That's mtigated by dilutionair flow,
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that |owers the relative humdity of the gas stream

DR. LEVENSON: Dilution air flowprotects
only your final HEPAfilters. It does not protect the
regi onal ones, right?

MR. KIMJRA: Right. And what we're doing
here on the final HEPA filters is protecting the
public. W're keeping the material fromleaving the
stack or entering the stack.

Entrai ned water. In 1980, Rocky Flats
fire entrained water from the water strays sprayed
directly onthe HEPAfilters was i nplicated i n causing
themto be bl own out and causi ng nore danmage than the
fire that occurred on the HEPA filter nedia itself.

As aresult, that's why we depict dilution
air flow over water sprays to nitigate that, or
prevent that happening.

DR. LEVENSON: You don't really nean
you're dilution air goes over water sprays? You nean
i nstead of ?

MR KIMJRA: Instead of. In lieu of.

Ckay. High delta P across the HEPA filter
nmedi a i s caused by how many t hings there are to burn,
how nuch soot you generate that's going to clog the
filter, that's going to cause the high delta p.

We have conbusting | oadi ng controlsin all
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the fire areas, and then all the filter el enents, not
just the high-strength prefilter elenents, have
def ense-in-depth nonitoring for differential pressures
So we can noni tor during normal operations, change out
the elenments to make sure they're clean before an
event happens.

Aging, as we said, can occur because of
chem cal exposure. There are two sets of filters being
used. For the HVAC system there are no chemcals
that the filters are exposed to on a routine basis.
The process ventilation funes where you get nost of
the chem cals are exhausted off of separate flow
screen, which is a very small airflow, 2 -- 300 CFM
That gas gets treated before being rel eased. So that
the bigfilters, the ones that do the ventilation air,
have no chem cal s.

Radi ati on exposure. Unli ke other
facilities we have many, many filters upstreamof our
final HEPA filter elements. W don't expect to have
the high radi oactive material |oad on the final HEPA
filters that causes problens. There's sone periodic
i nspection and mai ntenance to these that go along to
insure there is no build up.

Moi sture. The noi sture has been i ndi cat ed

in reducing HEPA filter nedia strength after a short
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exposure and redrying. You can seriously degrade the
strength of the HEPA filter media. So exposure to
noi sture is part of our facility's design features to
keep the relative humdities under control in the
areas where water can get into the air.

In order to insure that these severe
conditions don't inpact the HEPA filters, we've done
a series of analyses and plan to do a series of
anal yses for those that aren't conplete yet. W have
a Fire Hazard Anal ysis, which | ooks at the total fire
| oads.

Fire severity nodeling, which does a nore

detailed finite el ement type | ook at what the fireis.

W' re still doing the soot | oading
anal ysi s. As we stated before, the soot | oading
analysis -- or | think Sharon nentioned that -- the

soot | oadi ng anal ysi s was done based on a correl ation
obtained fromtests. The tests that we believe we
represented a type of soot that we had, but it was
based on the solvent fire. It was not based on a
classic fire. We're right now going to conduct a
series of experinments to confirm that our initial
assunpti ons were correct, that the anount of soot that
we're going to generate i s equival ent to our original

correl ati on.
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The design is such that if we find that
there are changes in this correlation and we need to
go to a nore filter nmedia area, the design can
accommodat e that.

We're doing noisture analysis to insure
t hat what we said about dilutionis true. And we're
doing fault tree and single failure analysis of the
systenms to insure that such thing as global |oss of
facility power doesn't cause us to lose all the
ventilation fans and other single failure type
probl ens.

We' re doi ng an HVAC t ransi ent di sturbance
analysis to meke sure that we don't have snal
perturbations in the systemfl ow causi ng reverse fl ow
inother parts of the systemand t hen causi ng oper at or
exposure and dose.

And then we're | ooking at the effects of
i nternal expl osions.

Al'l these anal yses consi der uncertainties.
For the soot |oading, we take the two |argest soot
generating fire events and lunp them together. Even
t hough those events occur in separate fire areas.

The same for the dilution error
tenperature analysis. W'Ill wuse the areas that

generate the highest tenperature air flowtotal heat
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content going to the HEPA filters in order to bound
our dilution.

And as | said, we're having independent
enpirical verification of the filtration system
performance by t he soot | oadi ng experinments. And that
will be conpleted for the | SA

CHAl RVAN PONERS: Do you verify the fact
t hat when you take a very hot gas, inject it with the
rest of the gases that you're going to bring into the
system that in fact it wll mx? It won't get
stratified fully?

MR ST. LOUS: We've commtted to | ook at
t hat phenonena as part of the | SA process.

CHAI RVAN POVERS:  Good.

DR. LEVENSON: |s there any probability at
all that sonetine in the first teen years or so of
operation you mght want to change the diluent?

The cont ext of nmy questionis you're doing
a fire analysis based on a specific material. You
m ght want to thi nk about whether you want to at this
stage take a | ook at ot her possible diluents so that
i f you deci de process wi se you want to change it, you
haven't | ocked yourself in on sonmething. It woul d not
take nmuch effort right nowto do the arithnetic.

MR KI MJRA: The dil uent --
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DR. LEVENSON: The total anpunt of soot,

total quantity, that sort of thing.

MR. KI MJRA:  Yes. Were we handl e m xed
oxi de power, we have nitrogen as the main diluent in
t he gl oveboxes.

DR. LEVENSON: The diluent in the sol vent
extraction.

MR ASHE: Excuse ne. This is Ken Ashe.

Ri ght now we've got a design that we're
goi ng to propose, and that's the one that we're going
to go forward with. If we change sonething that
significant, then obviously we'd have to go back to
the staff with that. But | don't believe it's our
intent at this point to change the dil uent.

MR KIMJRA: Al right. This slide just
sunmarizes the filtration | oadi ng experi ment program

As | stated, that the filter design is
based on previous studi es that have been done. There
is alot of data on burning PMMA cribs. A crib is
just a stack of combustible nmaterials, |ike a stack of
firewood. And the studies were done by Gaskill and
Fenton, others at Lawence Livernore in room sized
combusti on chanbers. To characterize the burning of
t hat type of soot, they burned wood, they burned ot her

mat eri al s.
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Bal | i nger up at Pacific Northwest
characterized burning solvent on top of water. So
different types of diluents and stuff, and different
soot s and conbusti bl es generated di fferent soots. Sone
were |ong-chain agglonerates, others were relative
dry.

For PMVA Gaskill found that unless he
added water to the stream it was very hard for himto
the HEPA filters to cl og.

So what we're going to look at is we're
going to | ook at how soot is distributed throughout
the filter system As | stated, our design basis to
collect -- tofilter out all the enbers and brands at
t he roughing filter stage, collect nost of the soot on
t he high-efficiency stainless stainprefilter andthen
have very little soot actually appear on the final
HEPA filters.

We're going to | ook at the delta p change
as soot is | oaded up. And we're going to | ook at the
flow rate through the system nake sure we're not
goi ng down to zero and cl oggi ng up our filter system
And then we're going to determine the ultinmate soot
| oadi ng capacity based on the characteristic soot that
we' re generati ng.

This is what we anticipate to be pretty
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much our design for the HDE final filters. Stainless
steel housing, bag in, bag out ports for each of the
filter elenments. Test ports, isolation valves so we
can do our testing.

|"ve nmentioned a |lot of historical fires
and ot her events that we used in order to eval uate our
filter design -- do our filter design. The key
| essons |earned that cane out, was to use
nonconbusti bl e materi al s.

You have to sone neans to protect the
final filter elenents.

Dilution air is preferable over water
sprays to protect them excessive tenperatures.

The duct with several bends will attenuate
any effects fromrapi d pressure excursions inorder to
keep fires fromgoing fromone fire zone to t he ot her.
There's fireisolationvalves that allowus toisolate
systemor fire wapping to keep the duct fromcausing
secondly fires in other roons.

And the building itself has nultiple
confi nenent zones, sothat if the primary confi nenent,
C4 area, startstoleak into C3, C3will contain that
|l eak. And if C3 leaks, C2 will contain that |eak.

And finally, t hat we keep t he

contam nation potential of the final HEPA filter
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elenment low. We don't allow material to build up

The conclusionis that we think that we're
protecting the HEPAfilters fromsevere environnenta
conditions. W' ve accounted for various design basis
events scenarios, included the uncertainties in the
anal yses t hat we conduct ed, that we have an hi storica
basis for each of the elenents that make up the HEPA
filters, and that the conbined total of all of these
features make the MFFF final HEPA filter design very
robust .

CHAl RVAN PONERS: Any questions of the
speaker.

Thank you.

W'l nove to Ms. MDonal d.

MR, JOHANSON: My nane is Ti mJohnson, and
| "' mthe principal reviewer for the ventil ation system

And what I'dliketo -- if | canget this
thing to nove here. |s to talk about our ventilation
system revi ew

Basically we're | ooking at the ability of
t he principal structures, systens and conponents to
performunder various conditions during the required
confinenent. Andin addition, we were al so | ooki ng at
defense-in-depth, and that's primarily redundancy of

syst em conponents.
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CHAI RVAN POVERS: In the redundancy,

there's | ot of redundancy that we see in this system
but not nuch diversity, it seens to ne.

MR, JOHNSON: Well, | believe that if you
ook at the entire confinenent system there is
diversity. And the diversities arein both the static
and dynam c barriers that are part of the design. And
by static barriers ' mtal ki ng about wal |l s, gl oveboxes
and the dynanmic systens are the actual ventilation
systens that have active conmponents with it.

I n our reviewof the system we basically
have two open itens, and I'd |ike to tal k about each
of those in alittle bit nore depth.

In our review of the proposed system we
feel that the system can function under severe
conditions. The question was what should be the
al  owabl e renoval efficiency for particulates. Andin
our gui dance we reconmended t hat for severe conditions
that credit be not taken for nore than 95 to 99
percent renoval of particulates wunder severe
conditions. For exanple, such as a fire.

And what DCS is proposing is to have a
rel ease fraction of 10%, which is basically a 99.99
percent efficiency. And we recogni ze that there have

been fires and filters that have -0 filter systens
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t hat have damaged HEPA filters. And we were very
concerned about the wuncertainties in that. And
because of that we asked DCSfor further justification
on why they felt that 10* rel ease fracti on woul d be
accept abl e.

They provi ded sone further informationto
us in February and 2 weeks ago. We're still
considering that response, but we haven't nade
changes. Basically the information cane in too |late
for us to nmmke changes into the draft Safety
Eval uation Report. So we're still carrying that as an
open itemwhile our review continues. But certainly
what they've proposed is nore robust than what they
proposed originally inthe Construction Authorization
Request . So we feel we're noving int he right
direction here.

MR, SHACK: What rel ease fraction do they
have to have?

MR JOHNSON: |'msorry?

MR. SHACK: What rel ease fraction do they
have to have?

MR. JOHNSON: At least 99 percent in a
wel | designed system And what they're proposing is
t hat they retain 99 percent credit for each of the two

HEPA filter banks. So basically they're saying that
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under severe conditions both HEPAfilters will survive
and be functioning. And by intent each HEPA filter,
you know, shoul d be well over 99.9 percent efficiency
efficient. But, you know, with vari ous agi ng effects,
maybe problens in installation where there's
addi ti onal bypass, in practice the NRC hasn't given
full 99.97 percent efficiency for HEPAfilters. And
our regul atory gui dance has been 99 percent.

The second open itemis one that Sharon
t al ked about, and that's rel ated to the soot | oading.
And when we try to duplicate their cal cul ations that
t hey submtted to us previously, we couldn't duplicate
t hem And we asked for additional information onthat.
And, again, nore information was provided i n February
and April, and, again, we're still considering that,
as Sharon nentioned.

I f the soot |oadings get too high, the
HEPA filters could fail under pressure | oadi ng, under
pressure drop | oading.

CHAI RVAN PONERS: They have proposed a | ot
of experinmental studies. And discussed the
conpl exities of soot as far as of the shape. W know
the agglonerate -- the primary particle sizes are
probably right around the maxi num penetrate in size,

but the agglonerates tend to be long-chain ugly

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

309

| ooki ng things. And then they're proposing these
experinments to validate their nodels.

| f you had t hought about this issue, that
we know that particles that are nade up of
aggl oner at es change their geonetry in response to the
relative humdity. W have a very dry system here
with nitrogen as the purge as, and whatnot. The
experinments wll be done under sone other
circunmstance. And are we likely to get data that's
just not applicable here, or what's your thinking on
t hi s?

MR, JOHNSON: Well, you're right, there
are uncertainties in here. And that's one of the
reasons why the anount of credit that's given is well
| ess than -- you know, a manufacturer's 99.97 percent
efficient with .3 micron particles. And it's why they
do a leak test on installation. And, again, the
obj ective is to have no nore than .05 percent bypass.
But | don't expect those kind of changes to
substantially nmake up a difference of two orders of
magni tude in the overall efficiency.

So |l think we're still conservative. And
if you |l ook at actual systens, HEPA filters are used
i n a nunber of plutoniumsystens in DOE. And t hey get

pretty good performance out of them
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CHAI RVAN POVNERS: When they install them

correctly.

MR. JOHNSON: Yes, when you install them
correctly and you don't have fires, |ike we've had at
Rocky Fl ats.

DR. LEVENSON: Well, the fraction of the
gas that mght be coming from an inerted facility
conpared to room exhaust because of your m xing and
bl endi ng system you probably can't get very much of
a change in the noi sture content at the final filters.
It'Il be whatever 1is your incomng controlled
hum dity, won't it?

MR, JOHNSON: Well, the C4 systemis your
gl ovebox system And that is going to have nostly
inerted gas --

DR. LEVENSON:. Yes. But what |' msayingis
t hat --

MR, JOHNSON: And that's a separate
system Sothat'l| probably stay pretty nuch t he sane.
But the C3 and C2 systens, they use anbient air that
is -- cones in fromthe supply.

DR LEVENSON: But isn't the C4 system
diluted with the others before it gets to the final
filters?

MR, JOHNSON: Well, it's diluted by the C4
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streans fromdifferent fire areas.

DR. LEVENSON: COkay. So there's not one
set of final filters then?

MR JOHNSON:  There's one set of final
filters, but it takes input from various gl oveboxes
and various fire --

DR. LEVENSON: No, no. What | neanis the
inmplication that | got frombefore was that there was
one set of final filters, and the dilution air cane
fromthe various areas, is that incorrect?

VR, JOHNSON: There are final filters
separate for the C4 system And separate ones for C3.

DR LEVENSON: Ckay. Each is -- okay.

MR. JOHNSON: And separate ones for C2.

DR. LEVENSON. Ckay.

MR, JOHNSON: My only slide is a summary
slide, and it basically just restates the two open
items that we're carrying in the draft Safety
Eval uation Report, and they are the HEPA filter
renoval efficiency credit and the soot | oadi ng. And,
again, both of those areas are still under review.
But, again, | believe we're going in the right
direction with both of these fromthe responses that
we' ve recently received from DCS.

Are there any ot her questions?
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DR. KRESS: I"m sorry. Were did the
standard review plan -- 99 percent credit cone fronf
MR. JOHNSON: Well, it's based on what has

been used prior to that in Reg CGuide 1.52 for
engi neered safety filter systens -- safety feature
systenms for reactors. That's the prinmary basis for
it.

CHAI RVAN POVEERS: It's been in the DOE
evaluation for as long as | can renenber

MR JOHNSON:  Yes.

DR KRESS: M basic question is where
does it cone fronf

CHAl RVAN POAERS: | have no idea.

DR.  LEVENSON: It's been around a |ong
time. |T doesn't necessarily apply to systens --

MR. JOHNSON: We got a man wi th an answer
here. Well, Dr. Bergman can fill us in on that.

DR. BERGVAN: As Ti mpointed out, Bergman
w th DCS

The 95 percent -- 99 percent cane fromReg
Gui de 1. 52 whi ch has been, | think, tal king with Roger
Savadowski, he was ki cking it around back anongst the
first drafts, he and Hunphrey G | bert.

The i ssues of what efficiency. The DOE has

regul arly used under accident conditions credit of
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99.9 percent for the first stage 99.8 percent, but
t hat was based on best engineering judgnments of a
neeting held in Al buquerque in 1971.

The problemw th --

CHAl RVAN PONERS: | hasten to point out |
didn't attend.

PARTI Cl PANT:  You weren't even born yet.

DR. BERGVAN: There's been a | ot of work
done since that time. And so if one were to convene
t he worl d' s experts and establish what kind of credits
you can get for it, we attenpted to do that. And DOE
al nrost came very close to issuing a DOE standard on
this very subject, but there was a changing of the
guard in headquarters and nonies ran out, and
consequent!ly usual |y when noney stops, work stops.

But we did nmanage to publish a paper.
Mysel f, Mel First, Hunphrey G lbert and Wendel
Ander son co-aut hored -- and Jack Jacox, co-authored a
paper in which we reviewed all the avail abl e data and
we conpiled a series of efficiencies you can use for
HEPA filters under various accident conditions.

And it's very clear if you neet the
conditions, the environnental conditions and assault
conditions for a HEPAfilter, you can claima variety

of efficiencies.
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For exanple, if you neet the tenperature,
pressure, noisture conditions, you can very readily
claim99. 9 percent for each filter. DCS has chosento
be very conservative and 99 percent. But the idea is
you can al so find a condition where 80 percent is very
guesti onabl e, even 50 percent i s questionable. If you
|l ook at a filter that's been subjected to a tornado,
you just see a great big hole where there used to be
a HEPA filter.

So the idea, it's not a one cookie cutter,
one size fits all. It's on a case-by-case basis. And
this was really the bottomline of the whol e consensus
and anal ysis from-- in fact, ny supervisor, you know,
Wendel | Ander son, Hunphrey G| bert, Mel First. And so
t hat was our concl usion.

Thank you.

CHAI RVAN PONERS: Okay. We arrivedto the
poi nt of closing comments. And |'m not sure whose
going first here. I know Peter Hastings is not going.
W're going to have to do sonething to Peter. He
carries the heavy lifting next tinme, right.

MR JOHNSON: 1'll pass that al ong.

CHAI RMAN PONERS: Yes. So Drewis goingto
go first.

MR. PERSINKO Yes. | just have a short
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concl udi ng remarks here.

| have on the screen a bargraph of where
we were a year ago, what's happened in the m ddl e and
where we are today in terns of nunbers of open itens.

A year ago there were approximtely 57
open itenms. That was in the draft Safety Eval uation
Report published | ast April.

The nunber of itens actual |y went up as we
reviewed the revised Construction Authorization
Request up to approxi mately 66.

VWere we are today is that there are 19
open itemns. The revised draft Safety Evaluation
Report will show 19 openitens. O those 19 itens, 14
of those we are -- DCS wi |l be providing informtion.
And 5 of those are currently under review.

|"d alsolike to say of the 19 open itens,
we tal ked today about 6 of themin depth. When we net
with you a year ago, we gave you the across the board
viewof all the open itens. Today we pi cked 6, what we
t hought maj or ones, and discussed themwith you in
dept h today.

So, you can see where we were a year ago,
where we are today. Qur planis to continueto review
the information and review the information that is

provided by DCS, and nost |likely we'll be having
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addi tional neetings with the applicant.

CHAl RVAN PONERS: Wl I, it's not with the
applicant, but the neetings with us, that's the
guestion | want to pose here.

Qur obligation, of course, this is
sonething the Comm ssion has explicitly asked to
report onto them But my questionis in engineering
judgment or adm nistrative judgnent issue here, is
that as we resol ve these and the poi nt where you say,
yes, we're happy with everything, do we need to do it
in a Subcommttee format before we go to the full
commttee or can we go directly to the full conmittee
given that | wll do nmy best to educate the full
conmttee prior to you getting there?

MR. PERSI NKO: | woul d think you could go
straight to the full commttee. | think you could.

CHAI RVAN POVERS: |"m going to ask you
guys the sane question.

MR ASHE: This is Ken Ashe.

We bel i eve that we've given you a | ot of
i nformation today. And if you |l ook at our Construction
Aut hori zati on Request and the draft SER, you should
get a very good picture of where we are.

We al so bel i eve that as we go forward with

the staff working with the staff, they should be able
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t o keep you abreast of where we stand so you can go to
the full commttee.

CHAI RMVAN POVERS: Ri ght now ny prej udi ce
is giventhat the resolution of the outstandingissues
does not elicit controversy. In fact, forget a
resol ution. That everybody's happy. That we'll go
straight to the cormittee on this rather than having
anot her Subcommi tt ee.

Now, of course, if -- rises in there or
things need a bigger discussion, we're perfectly
willing to have another Subcomm ttee neeting. But
that's the strategy | would like to pursue is that --
the plan will be success oriented i n our planning and
will adjust it if need be.

MR. PERSI NKO  Ckay.

CHAI RVAN  POVERS: Good. Any other
guesti ons?

MR.  PERSI NKO No. That concludes ny
statenments here.

CHAI RMVAN POVERS: Nobody wants to ask any
guesti ons?

MR. PERSINKO. What | do want to say is
staff is wvery interested in any comrents the
Subconmi ttee woul d have regardi ng what we have been

doi ng and what we presented, especially if you have
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areas where you think we need to do sonething
different. Because we are planning to issue a fina
SER in Septenber. And we would like to -- if there's
any corrections we need to do, we want to do t hemnow.

CHAl RVAN POVNERS: Yes. Let ne conment on
a coupl e of things.

First of all, let me coment that all of
your staff presentations were excel |l ent today. Enjoyed
t hem very nuch.

On the SER, it is a very conprehensive
docunent, and that's good. It is rather well witten
with respect to providing enough background. | don't
think one can read it, just pick it up and say now I
know everything about this facility w thout reading
any of the ancillary docunents or the Construction
Aut hori zati on Request or sonmething |like that. But as
a document for reading, it is quite readable.

What | will comrent is that about hal f the
ti me you conme down and you tell what the applicant has
witten. Youtell me somethi ng about your anal ysi s and
t hen you draw a concl usi on. The other half of the tine
you tell me what the applicant has done and you say we
| ooked at this and it's fine. That's not very
hel pful .

The forner approach where you tell ne
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somet hi ng about what you guys did nore than we | ooked
at this, but give sone rational for your comng to the
j udgnent that things are okay, those are great. And
the nore you can do that, the better -- the nore
sati sfactory the docunent is.

and you're about 50/50 as far as | can
tell inthere. Andit is not a scientific proof that
| think people are |l ooking for. It is sone indication
of what a pain you went through in arriving at your
conclusion. It can usually be handled in a sentence
or two.

That was ny view of the SER | certainly
invite comments from the rest of the Committee on
their exam nation of it.

Jack, do you have a point to nake?

MR. SIEBER Well, no. |I'mjust prepared
to agree with you. | also do agree that it's a likely
docunent, very conprehensive. And it woul d be good on
a CD ROM

CHAI RVAN PONERS: Yes. There's no question
that the staff has done a very thorough job in
exam ning this fromthe SER  And like | say, it is --
it's very good at getting the appropriate anount of
background, the appropriate anmount of description of

the system And often tinmes it does a fine job in
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explaining the rational for the conclusion you did.
But there are those occasions where you're pretty
abrupt. | forget what the exact phraseol ogy used.
It's another one you could easily fabricate an
acronym | think.

But as you go back throughit. O course,
t here are enornous nunber of typographi cal things, as
you woul d expect fromany draft and whatnot |i ke that.
But quite frankly, they don't detract from the
docunent very nuch becauseit'sreally -- when | first
downl oaded it | said "Ch, ny God, this is going to be
pain.” And it wasn't. | rather enjoyed reading it.
Thank you.

MR. PERSINKO Well, let ne say, the first
goal you set, the first exanple your set is our goal.
W wanted to be like that all the tine. And it'l
conti nue to our goal so that we explain the anal yses.
For those areas we're not, we'll take a harder | ook
at .

W al so are trying not to repeat the CAR
in the application.

CHAI RMAN POVERS: That's right. That's
right.

MR. PERSI NKO. A short sunmary. And if

you want to read nore, you can read the CAR
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CHAl RMAN POANERS: And | think that's what

|"mtelling you, is you' ve succeeded i n that one. You
were not -- it was very evident you were trying not to
repeat the CAR, but to gi ve enough background so that
you ki nd of knew what the issue was. And | think you
succeeded in that.

MR. PERSI NKO Thank you.

| s there any ot her comments, pl ease |l et us

know.

DR. FORD: Yes, |'ve got a point to that.
Materials issues, | remain concerned about the
material s i ssues. |'ve seen too many chem cal process

plants fail terribly, catastrophically because of the
assunption that, for instance in this case, 300 L-
series stainless steel will be all right. It's a
hi ghl'y oxi di zi ng envi ronnent with chloride, you wll
undoubtedly get pitting. | wouldn't be at all
surprised if you get transgranular stress corrosion
cracki ng. So | really do urge soneone to | ook at
t hat .

MR, PERSI NKO. Let ne say, we are. But
keep in mnd, this is also a design basis information
at this point. And | think one of the PSSCs is a
corrosion control programand the details of that will

be established at the possession and use phase. So
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there will be nore information at the possessi on and
use phase.

MR, ASHE: | want to add one thing
regarding the materials of construction. | think
within our Safety Analysis we have nmade a point of
putting the equipnment wth process cells and
consequently, the radiological consequences or
chem cal consequences as well are below those
requi rements of 70.61. So froma pure safety aspect,
| think we've accommpdated the materials of
construction. That is not to say that we can't have
| eaks. We have provisions to account for | eaks. But
froma safety perspective within the AP process, |
t hi nk we have accounted for that --

DR.  FORD: You not only have safety
i ssues, but public perception. And al so your fi nances.

CHAl RVAN POAERS: Any ot her -- Steve?

MR. ROSEN: | just want to quickly

sunmari ze a coupl e of technical points that were nade

t oday.

CHAl RMVAN PONERS: We' Il be goi ng around
| ater.

MR ROSEN: Onh, we will.

CHAl RMVAN POVERS: This is just -- yes.
We're going to -- and the plan | have is once these
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closing comrents, we'll take a little break, then
we'll conme back and we're going to go around and
di scuss --

MR. ROSEN:. Ckay.

CHAI RVAN POVERS: You have a closing
conment you want to nake? How nuch you enjoyed bei ng
infront of us? Wat a delightful way it is to spend
a Monday after Easter? All those things | want to
hear, yes.

MR ASHE: This is Ken Ashe.

We did enjoy ourselves today. And it was
wonderful to be here the day after Easter.

CHAI RVAN POAERS: Tel | nme he doesn't | earn
qui ck.

MR. ASHE: We would like to thank you for
t he opportunity to provide you sone of the technical
informati on associated wth our program And,
hopeful ly, we did inpart a confidenceinour abilities
to go forward with this project.

CHAI RMAN  POVERS: You've definitely
convi nced you know nore about HEPA filters than | do,
if that's what you're | ooking for.

MR. ASHE: Yes. Thank you.

And that's all.

CHAI RVAN PONERS: COkay. My planis let's
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take a 12 m nute break, Jack. And we will cone back.

And what | want to do is just sunmarize
some technical points, but nore i nportant discuss --
or just as inportant, discuss what kinds of things we
want to say to the full commttee in our briefing at
t he mai n neeting.

MR ROSEN: And some of the technical
points | woul d hope the applicant would listen to so
t hat those could be included at the main neeting.

CHAI RVAN PONERS:  You don't think he took
notes while you were debating hinf

MR. ROSEN: Well, sonmeone should be
possibly -- | was hopi ng responsive to those points.
But we can tal k about it.

CHAIl RMVAN POVERS: Yes. Okay. W will
recess for 12 mnutes.

(Wher eupon, the hearing was concl uded at

6:47 p.m)
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