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UNI TED STATES OF AMERI CA

NUCLEAR REGULATORY COWM SSI ON
+ + + + +
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502nd MEETI NG
+ + + + +
FRI DAY
MAY 9, 2003
+ + + + +
ROCKVI LLE, MARYLAND
+ + + + +
The meeting was held in Room T2B4, Two
VWhite Fling North, Rockville, Maryland, at 8:30 a. m,
Mario V. Bonaca, Chairman, presiding.
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PROCEEDI NGS

(8:33 a.m)

CHAI RMAN BONACA: Good norni ng. The
nmeeting will now conme to order

This is the second day of the 502nd
neeting of the Advisory Conmttee on Reactor
Saf eguar ds. During today's neeting, the conmittee
will consider the follow ng:

Subcommittee report on the revised
application for the mxed oxide fuel fabrication
facility;

Subconmittee report on the integrated
industry initiating event of fornmer syndicator;

Future ACRS activities;

Report of the Planning and Procedures
Subconmi tt ee;

Reconciliation of ACRS coments and
recommendat i ons;

And proposed ACRS reports.

This neeting is being conducted in
accordance with t he provi si ons of the Federal Advisory
Commttee Act. M. Sam Duraiswam is the designated
federal official for the initial portion of the
neet i ng.

W have received no witten comments or
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requests for tine to make oral statements fromnenbers
of the public regarding today' s sessions.

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

Before we proceed, | would Ilike to
announce that Barbara Wi taker, who has been with us
for the past three years, is |leaving the ACRSto join
RES on June 1st, 2003.

Where is Barbara?

PARTI Cl PANTS: She's not here.

CHAl RVAN BONACA:  She's not here.

Vell, we wouldlikecertainlyto thank her
for her outstanding adm nistrative support tothe ACRS
and wi sh her good luck, and we hope you have an
opportunity to go by her desk and | et her know because
she's not here right now.

MEMBER PONERS: Sl avi ng away for us right
Now.

CHAI RVAN BONACA: Sl aving away for us.

Wth that 1'lIl nove to Dana who i s going
to give us a sunmary report on the revi sed application

for the m xed oxide fuel fabrication facility.
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VEMBER POWERS: | didn't know we were

going to be on the record for this. W're not quite
prepared for that, but we can do that because we've
got all Kkinds of support crew here to see how wel |

| earned the |essons fromall of these subcommittee
neeti ngs we' ve had.

What | wanted to try to acconplish today
was to brief the conmttee a little bit on where we
stand on this particular review of the MOX facility,
MOX fuel fabrication facility, and rem nd you that
this is one of those activities the Conm ssion has
specifically asked us to take a | ook at and address
for them and it's alittle bit different world than
what we're used to working in. This is definitely not
a power reactor.

A different set of regulations apply to
it. There's a different set of term nologies that
apply to it, altogether a different world, and what
"1l try to do is give you a brief synopsis of this
world, try to direct you to the right parts of the
Code of Federal Reqgul ations for | ooking at things, and
gi ve you a status on how we're going to proceed with
this.

You'll recall we're on a pretty good pace

to get everything done about a year, two years ago
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al nost, and then there was sone change in the m ssion
that, quite frankly, was probably horribly tine
consum ng for the folks at DCS to make the changes,
but it wasn't a very big perturbationinthe facility
froma safety perspective. So a |lot of our past work
stands in good stead for that.

So right now | see us nobving on at a
pretty expeditious clip on the whol e thing.

Wll, this says the mxed oxide fuel
fabrication facility. 1 think everybody understands
thisis afacility for manufacturing m xed oxi de fuel
for use in commercial nuclear reactors using weapons
grade plutonium There is a health anount of
information in the world's literature on the use of
m xed oxi de fuel s in comrerci al nucl ear power plants.

That experience, however, islargely with
what you woul d cal |l reactor grade plutonium and this
is going to use weapons grade plutonium How big the
perturbation isis alot inthe eyes of the behol der,
but it's clear that it's a perturbation.

That part of this activity, usingthe fuel
in the reactor, is not part of this review W're
only looking at the fabrication of the fuel itself.

MEMBER KRESS: Wiere does M I eadadum

trifuoride enter the picture?
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MEMBER POVNERS: Well, | have no idea why

you ask the question, Dr. Kress, because there is no
M | eadadumi ndi cated up there. The M | eadadumsynbol
is MO Mis well known to stand for m xed oxi de.

MEMBER KRESS: Oh. M mi st ake.

(Laughter.)

MEMBER PONERS: The facility that they're
setting up has additi onal peculiarity that they're not
goingto beterribly usedto, isthat it is |ocated on
t he Savannah River site, whichis a DOE facility, and
it is a huge reservation.

There it is. Here's the site boundaries
out here. And | forget. It nust be about five mles,
six mles between the facility and the site boundary,
and even when you get to the site boundary, you' ve got
a long ways to go before you hit civilization. Sone
peopl e say several states.

(Laughter.)

MEMBER RANSOM  Dana, where are the old
production reactors?

MEMBER PONERS: The Savannah River site.

(Laughter.)

MEMBER RANSOM But you don't know where?

MEMBER SIEBER:  Fromnorth to south it's

40 m | es.
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VEMBER POVERS: It's a fair sized

facility. There's a Iot of agonizing over the fact
that there's a public road that goes through there.
That's sonet hing that Savannah Ri ver has put up with
for years. They've got decent ways to deal with that
particul ar probl em

Locati ng t hi ngs on t he Savannah Ri ver site
really gives you sonme interesting benefits. You've
got a wel | devel oped structure for security certainly,
a well devel oped structure for things |ike external
fire departnent responding to an event at the
facility.

we' | | discuss the problem of the
col | ocat ed workers, which figures alot inthe debates
onthis subject. | thinkit's atenpest inthe teapot
because what you've got is a bunch of people on this
site unassociated with the facility, but they're
reasonabl y di sci plined fol ks that are under reasonabl e
control. | mean, they're alot easier to control than
a generalized public.

The facility also has this peculiarity
that it's receiving a product froma DOE operation
regul ated, patrolled, safety assessed by DOE. It goes
into the m xed oxide fuel fabrication facility. The

effluents from that facility go back into the DCE
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system and out side of NRC control. The product goes
off to comercial reactors, presumably Catawba and
McCGuire, and, no, Dr. Kress, | do not know why ice
condensers are peculiarly appropriate for m xed oxi de
fuel, but that's not part of this review

MEMBER KRESS: (kay.

MEMBER POVERS: And presumably the
irradi ated product then comes back into the DCE
system So this is going to be an island of NRC
regulation wthin the DOE site. It wll Dbe
interesting to interview the people developing this
facility after a fewyears of operation to see whet her
t hey prefer DOE oversight or NRC oversight.

| wll definitely place my bets on how
t hat outcone is.

We have devel opedinthis country al ot of
facilities for handling plutoniumbased fuels inthis
country. W haven't done any in the |ast 25 years,
but the technol ogy i s reasonabl y establ i shed, and what
they are doing at this facility is that they are
borrowi ng, adapting, learning from nore nodern
facilities that have been set up in France.

It's not a copy of a facility in France,
but you know, it has benefitted fromtheir nore recent

experience, but it's using relatively established
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t echnol ogi es.

These are | eaning forward i n the trenches
i n noderni zation of this, and the major el enents, you
di ssol ve pl utoni umdi oxi de. You run a PUREX process.
Then you cinder up sone powders, disburse that and
it'sinto UQ powders, make some fuel pellets, and put
it in fuel rods.

There is nothing inthis that woul d not be
famliar to people that have been handl i ng pl utoni um
in the past.

VI CE CHAI RMAN WALLIS: This is like the
facility that we visited in France.

MEMBER PONERS: Very nuch li ke this, very,
very much like that.

For those of you who are not famliar with
t he PUREX process, this is a solvent extraction type
of process where you' re noving pl utoni umand urani um
froman aqueous phase i nt o an organi ¢ phase, variously
known by names like -- what is it? -- nornmal
par af fi ni c hydrocarbon, but to anybody el se i s known
as kerosene.

Alittle nore detail on the process here.
It just shows you that they like to divide it down
into what they call the AP and MP processes. AP

stands for aqueous polishing. MP, | can never
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remenber what it stands for, but that results in your
maki ng fuel rods.

I think there's nothing terribly
surprising about what the facility |l ooks Iike. What?
| think it's athree story building laid out with the
various areas defined. It operates with arelatively
conventi onal , multiple nested zone kind of
heating/ventil ati on systemso that the | eakage i s al
inwards, fairly fam liar technol ogy.

Because it's located in a site, you need
to stay aware of what boundaries are, and you have a
site boundary that's way the heck out, and these are
the definitions for the boundaries that cone out of
Part 20.

That boundary is really controlled by the
Savannah River site itself. Then you have controll ed
areas and restricted areas. What these helpyoudois
define facility workers, what | |Ilike to cal
coll ocated workers. | think they use a different term
for it, but it means the sane thing, and the public.
The public is outside the site boundary.

The facility workers are the guys
obviously within the restricted area. 1n between you
have | ots of people who are working on the Savannah

River site, and even people associated with the
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facility that don't ordinarily constitute radiation
wor ker s.

Ckay. That ha in the past al ways been a
subj ect of a |large anmount of debate. Wy don't you
treat people on the site, but not associated with the
facility as the public? It's extraordinarily
different to understand why the secretary working in
the SRS building is any different than the secretary
working in a bank outside the site as far as her
vol unteering for radiati on exposure.

Well, that debate has gone on, gee, as
long as | can remenber, and | think they' ve come up
with a reasonabl e conpromi se on this sort of thing.
They say, "Well, we'll just educate these peopl e, and
they' Il knowwhat to do in the event of an energency.
They' Il be aware of what the facility context, and
they' Il know what to do in case there's an acci dent.
And so we will treat thema little bit differently
than the public and clearly not call themfacility
wor kers. "

Okay. Well, things are different when you
work with facilities. You' rewrkingwthadifferent
set of regulations. |1'mgoing to focus just on the
criteria that come out of 70.61. Here are the dose

limts that you have. For workers we're trying 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

243

keep doses bel ow 25 REM The public, you want to keep
t hem bel ow five REM

MEMBER KRESS: | don't see a third
criteria for that group you just tal ked about.

MEMBER PONERS: Well, they becone --

MEMBER KRESS: Workers?

MEMBER PONERS: -- wor kers because they're
educated, right.

MEMBER KRESS: kay They're included.

MEMBER PONERS: Well, they're different
things, and | don't want to go into all of the
subtl eties on that.

| think the nore limting issue here is
really this criterion of 24 averaged rel eases of f the
site of 5,000 tinmes Table 2. Those of you that get to
work with Table 2, | don't need to explain to you what
it is.

Those of you that have never had the
pl easure of dealing with Table 2 and Appendi x B of

Part 20 really ought to do it.

MEMBER APOSTOLAKI S: | thought we were
fortunate.

MEMBER PONERS: It's an experience that
will enlighten and educate you.

MEMBER APOSTOLAKI S:  Ckay.
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MEMBER POVERS: At this stage in the

process for the MOX facility, we're dealing with the
desi gn basi s. They're seeking a permt to go
construct this facility, and the regul ati ons specify
what you're supposed to do, and you're supposed to
address all of these topics that | have listed down
her e.

' m anxious for the commttee to delve
deeply into the first one and explore all of its
nuances and ramfications in great depth. The
subcommittee itself doesn't intend to.

More interesting than that |ist of --

MEMBER APOSTOLAKI S:  Dana, wasn't ThE PRA
there on the list? | didn't -- or an ISA Is that
what they're doi ng?

(Laughter.)

MEMBER POVNERS: GRA, George.

MEMBER APOSTOLAKI S: | SA

MEMBER PONERS: No. You will |learn to say
ISAwith a smle on your face.

MEMBER APOSTOLAKI S: There wll be a
letter formthis conmttee that we use the word "I SA, "
t he acronynf?

MEMBER PONERS: Not for this stage.

MEMBER APOSTOLAKI S:  Ckay.
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MEMBER PONERS: | SA --

MEMBER APOSTOLAKIS:  So we have tine to
educate thensel ves.

MEMBER POAERS: | SAis going to be usedto
identify the itens relied on for safety, |ROFs.

MEMBER APOSTOLAKI S:  Isn't that some that
that Mary Drewin (phonetic) and her project on
coherence shoul d pick? It isjust tryingto harnonize
the regulations. Wy are we using | SA here and PRA
t here?

MEMBER S| EBER:  Yeah, we shoul d drop PRA

MEMBER APOSTOLAKIS: 1'Il talk to Mary.

MEMBER POVNERS: Wiy don't you be nice and
| et Mary at | east sort out her problens with reactors?
Once she's proven herself on that, we will |et her
nove into facilities.

MEMBER APOSTOLAKIS: It may be |ate.

VMEMBER PONERS: The nunber of m xed oxi de

MEMBER APOSTOLAKI S: You' re usi ng def ense
in depth, too?

MEMBER POWERS: Once mxed -- renenber
m xed oxi de fuel fabrication facilities we intend to
review in this country is fairly limted right now,

Geor ge.
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MEMBER APOSTOLAKI S:  Yeah.

MEMBER PONERS: So | woul d not expend an
enor nous anount of effort plaguing poor Mary and her
activities.

MEMBER APOCSTOLAKI S: It'sinitial national
i mport ance.

MEMBER POWNERS: More interesting to ne
t han t he debate over | SAs or PRAs or sone of the other
standards that they're using, and they use defense in
dept h, but they have a peculiar definition of defense
in depth, and | list it up here in hopes that no
menbers slit their veins over this definition of
defense in depth because this is actually in the
regul ations, and we can't change it. This easily is

one of the worst definitions of defense in depth

l'"ve --

MEMBER KRESS: That was in the white
paper .

MEMBER POVNERS: What did you say?

MEMBER KRESS: That was in the white
paper .

MEMBER APOSTOLAKI S: Not this. Was this?

MEMBER KRESS: Yeah.

CHAI RVAN BONACA: The second paragraph,
yeah.
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MEMBER PONERS: Thi s one just doesn't cut

it if you ask me in the definition of defense in
depth, but it will do for this facility.

The ot her requirenments are that the design
nmust incorporate to the extent practical preferences
for engineered controls and enhance safety.

The strategy the application is adopting
is consistent with this approach. He has a mtigation
of prevention and mtigationin his facility. Heis
| ooki ng at a | arge amount of redundancy in things |ike
the power conming into the site. They have this
conventional nested ventil ation systemfor preventing
| eaks to the outside, and they use a HEPA filtration
system

That cause pause to us because in the
traditions of the Savannah River site where it has
al ways been to use sand filters for these, there has
been a bad history within the DOE conplex in using
HEPA filtration systens, and we pursued this in great
depth, and | can definitely attest that the people
wor king for the applicant on HEPA filters know nore
about HEPA filters than | wll know if | stay up
ni ghts studying, and they have definitely optim zed
that technology and are using it in a redundancy

that's pretty interesting.
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It' s redundancy, but not so nmuch di versity
t hat makes for interesting discussions on defense in
depth, but |ooks to be effective.

Wl |, the application of the SER cover a
huge nunber of topics, a variety of safety
consi derati ons. Where have we been focusing our
attention?

We've focused really in the areas of fire
and criticality. When you think about this facility
and getting radiation off the site boundary,
radi oactive material off the site boundary affecting
the public, the only ways you think you can do it is
fire. There is just not another mechani smfor doing
it.

| f you t hi nk about howyou contam nate t he
site with things other than plutonium the only way
you can do it is a criticality event. And so these
are the things that have occupied our attention.

The area of criticality is fairly well
establ i shed technol ogy for preventing a criticality.
There's a double contingency standard. This is an
area of sone ongoi ng di scussi on between the staff and
t he applicant on the i npl enmentati on and devoti on t hat
you will give to the double contingency principles.

But, quite frankly, those principles have served us
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well in these areas.

We have a couple of questions as we go
into this on other areas of potential criticality.
Muich of our attention has been devoted to fire, and
fire is an issue for this facility. One of the
wor ki ng flui ds you have i s kerosene, and there's a | ot
of it on this site.

Alot of it is contained in welded steel
pi ping systens, and it's a little hard to understand
how you would ignite it, but quite frankly, you're
wor ki ng with kerosene, and so there's a potential for
fire.

The other areas of fire is this peculiar
thing called red oil, and if you have not worked in
sol vent extraction systenms for plutonium you turn
around and start making funny jokes about conmuni st
pet rol eum products creeping into our system

Red oil is one of those little nysteries
of process chemi stry that abound in all big process
chem stry operations. This one involves a
deconposi tion product or the extractive agent, which
is tertiary butyl phosphate that deconposes and
conmbines in some way with netal ions in nitrate to
form sonething that can burn and burn fairly

energetically.
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It has been encountered in the PUREX and
its predecessor processes now for, gee, | guess the
first one was back in the --

MEMBER SI EBER  Forty years.

MEMBER POVNERS: -- 1940s was the first
time it was encountered.

MEMBER SI EBER:  Forty or 50 years.

MEMBER POVNERS: Fifty years or somnething
like that, and there have been sone spectacul ar
events.

Every tinme there's one of these events,
peopl e I aunch a big effort to understand what red oi
is. It'scomplicated. It'sdifficult toreproducein
t he | aboratory.

They wusually despair and apply sone
adm ni strative controls to avoid the problem and we
go for anot her several years until sone newfeature of
the red oil fabrication bites us.

MEMBER S| EBER: | guess it's hydroxyl
amine nitrate, which is tenperature sensitive.

MEMBER POAERS: That's anot her one we'l |
get to.

MEMBER SI EBER.  Ckay.

MEMBER PONERS: This red oil is weird.

What happened wi t hi n t he conmuni ty wor ki ng
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with the PUREX process is they have found enpirically
that if they keep the tenperatures |ow and do not
all ow the accumul ati on of degradati on products for
long tinmes in the system that they avoid the red oi
pr ocess.

And that works. W don't have red oi
probl ens when you do that sort of thing.

The applicant hinself is exploring the
chem stry in nore detail. It's very interesting, but
quite frankly, he's adopting the enpirical guidelines
t hat have been devel oped over the years. They just
keep the tenperature low and don't allow the
accumul ati on of degradation products as you recycle
this solvent and the extraction agent through the
system In other words, we replace it every once in
a while.

There's anot her amoni umnitrate probl em
inthe systemsimlar tothe kinds of enpirical things
to handl e those problenms. W have asked them about
amoni umni trate accunul ati onin ducts and things |ike
that. | presunme they' |l get back to us.

My experience is that we have on occasi on
seen anmoni umnitrate accunul ation i n duct work, but
never any anmount that would anmount to anything. |

mean, it's dust here and there.
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There are also interesting fire hazards
associated just with working with the zirconium
cl adding on fuel. Zirconiumnetal has a history of
spont aneous conbustion when it's mstreated or
i nappropriately stored.

More interesting, | think, is an issue
rai sed by the brethren on the ACMNwhen t hey attended
the nmeeting, was to focus some attention on the
hazards associated with the waste streans and their
waste handling areas and whether there were fire
hazards associated with that.

Well, thisis some of theissues that have
arisen in the course of the subconmttee neeting.
There i s a cat echi smt hat has been devel oped primarily
inthe Departnent of Energy for eval uati ng t he hazards
posed by accidents at their plutoniumfacilities. The
last time | spoke to you, | think | went into some of
the details of what's called the five factor fornmul a,
whi ch involves taking the product of the materi al
that's at risk, the damage rati o, and t he damage t hat
occurs to the facility. Wat's the airborne rel ease
fraction fromthat? How nuch of that is respirable?
VWhat fraction of that |eaks?

The cat echi smthat's devel oped i s that you

go through this process, and you get to this airborne
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rel ease fraction. You go to a database. A lot of us
call the M shim database because Joe Fu M shi ma put
it together fromyear and years of experinentation he
had done on what kinds f fractional rel eases you get
when you abuse and tornment | utoniumin various forms.

He put themall together in a book. If
you | ook up and you find an experinment that you think
i s appropriate, youtake the airborne rel ease fracti on
out of that. You assign sone respirable fraction to
it, and you proceed with the nultiplication.

There are at least two difficulties that
you encounter in applying the M shi na dat abase. First
of all, which of all these things do you pick?

There are a | ot of experinents that you
can pick, and it is never obvious to ne at | east which
one is the appropriate one to use.

The next issue you have is Joe Fu did his
experinments |like he put a piece of paper in a Bunsen
burner and | ooked at what fraction of the plutoni umon
that filter paper went up the stack.

Joe Fu did not do experinents in which he
took mxed oxide fuel fabrication facilities and
initiated acci dents and neasured the rel ease fracti on.
How do you take the rel ease fractions that Joe Fu got

in his experinents and say what's the rel ease fraction
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that you get froman accident at the facility?

The contention is made t hat these rel ease
fractions are boundi ng, fromthe dat abase ar e boundi ng
on the rel ease fractions that you woul d get fromthe
events at the facility.

| have no doubt that that's true. It is
certainly true that in nost cases the respirable
fraction is taken as one, and I wll concede that
adopting the respirable fraction as bounding, | have
no problenms with that.

The rel ease fracti ons bei ng bounded, |'m
quite sure they're true. However, ny experience has
been that in the fuels area that we usually take
experiments and apply an el aborate anmobunt of physics
to go fromthe experinment that we do on a small piece
of fuel to predicting what happens in reactor
acci dents.

That phenonenol ogi cal scaling, if you
will, is at least not transparent to me from the
dat abase, what's done in the safety analysis, and
consequently, | don't understand why one can have a
confidence that the assessnents they've done are
boundi ng.

What | do have a confidence in is that

this facility does not pose an enornous anount of
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hazard and t hat you can probably adj ust those rel ease
fractions by orders of magnitude and still not pose a
hazard, and it's alittle bit much to make a bi g deal
about this, but I would say that this is one of the
areas that the subcommttee is still pursuing.

More inportant to nme is the issue of fire
protection at the facility, though, in fact, | think
they have a pretty good fire protection program
pl anned for the MOX facility.

What | don't see is a very clear, precise
design basis for the fire protection system | would
like to see sonething akin to what we do for the
reactors that say we will have a channel, a pat hway
for shutting this facility down, and understand
shutting downthe facility is a peculiar conment. You
don't really want to shut it down. You want the
ventilation systemto keep working.

PARTI Cl PANT: To keep goi ng.

MEMBER POVNERS: So keeping this facility
working in the event of a fire, and | think they can
do that. It's just not a clearly set.

There are sone probl ens, sone i ssues t hat
have risen with respect to the strategies for
suppressing fires. |In one area they are using what

they call a clean agent for suppressing fires, and
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what a clean agent is is sone mxture of basically
car bon di oxi de that bl ankets the burning material and
denies it oxygen. So the flanes disappear.

But it does not quench the hot material.
In fact, it helps insulate the hot material, whichis
al ready insul ated by a char. Consequently, when the
cl ean agent is disbursed and oxygen agai n has access
to the material, the flanmes burst up again.

Those of you that recal |l our discussion of
the fire in the cabinets, in the instrunmentation
cabi nets at San Onofre, sawthat that happened sever al
times, that they woul d suppress the firewth the CUS-
2 extinguisher. They'd open up the cabinet, take a
| ook at what ki nd of danage t hat had been done, and it
woul d pronmptly burst into flanes.

It can be even worse than that. \Wile
this stuff is hot, but not burning, it bakes out al
of the nice, volatile organics, which accunulate
because they're heavier than air. The oxygen cones
in, and you get a vapor conbustion event that can be
nodest |y surprising.

Again, with the criticality in the waste
handl i ng zone, it's sonething we're continuingtol ook
at, and you' || never guess that at | east one nenber of

the commttee rai sed the i ssue of nmaterial sel ection
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and corrosion. ['ll leave it to you to guess who
m ght have raised that question.

It isanon-trivial question. Sone of the
feeds they wll be using do have chloride
contam nation, a stainless steel system It would be
an unfortunate thing to have a pi ping m stake in that.

Yes, sir?

MEMBER RANSOM I  wonder if they
consi dered t he danger of the CO, exti ngui shing system
You know, out at ATR they killed a couple of people
because of accidental discharge of the --

MEMBER POWERS: Yeah, we had Link
Technol ogies, Ai and his team | ooked exactly into
that event. That's not really a hazard here. They're
usi ng these things and nozzles and the gl ove boxes,
whatnot. W don't really have that problem here.

Well, the status. W have the best part
of a draft SER Quite frankly, it is one of the
better SERs 1've read recently. The staff in
produci ng this SER has in many cases, not all cases,
but i n many cases, tried to comuni cate what the basis
they used in evaluating what the applicant has said
and why they think that that's a reasonabl e thing for
t hem

The SERis quite conprehensive, as is the
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application report. They are basically pretty well
done docunents.

There are a fewoutstandi ng i ssues. |'ve
listed down here 19. |I'msure that's a time dependent
guantity. Sonme of themare just adjusting | anguage to
get that sothat it's nore aligned with what's in the
regul ati ons. Sone of them are a little nore
substantive than that.

My feeling is that we're progressing
forward onthis facility sufficiently that we can conme
directly tothe ACRSwiththis facility wi thout having
anot her subcommittee neeting, barring some contra
tenmps in the resolution of the outstanding issues.

The burden in doing that, of course, is
t hat t he nenbers do need to reacquai nt thensel ves with
the facility. You don't use it very often, and you
just need to familiarize yourself with what they're
trying to acconplish here in the safety analysis for
t hi s phase.

There is a second phase in the |icensing
process, whichis the possessi on and operation permt.
Ri ght nowwe' re just setting down t he desi gn bases for
the construction permt, but it Iooks to me |ike we
can conme directly tothe commttee. | think everybody

has got their stories pretty well organized.
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| 1 ook at the schedule, and it | ooks to ne
like there's an August deadline for the staff to
produce the report. That woul d mean t hey have to cone
to us in July. Okay?

They haven't told ne that's what they're
going to do. That's ny guess of what they' Il do. |If
Drew obj ects, do object now Oherwisel think we're
on a pathway to look at this facility in July.

You can | ook at the docunentation on the
Web, and it's pretty easy to get to. It conmes down
pretty quickly, andit's nore convenient tol ook at it
on the Wb than to get what anmounts to a set of
docunents about this big.

Some of the background materials that you
m ght want to |ook at, standard review plans and
things Ii ke that, you' d probably need to have suppli ed
to you. They're not so convenient to get to.

That's all | had to say about the
facility. W are benefitted by havi ng representatives
both from the staff and the applicant here, who |
invite to give ne a grade on my summary of the
facility and correct any errors that | mght have
allowed to creep into ny discussion of this facility.

MEMBER LEI TCH: Dana, one question | had

when we tal ked about this 18 nonths or so ago rel at ed
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to operator selection staffing levels, training
levels. | assune that's still yet future.

MEMBER PONERS: That woul d be in the next
st age.

MEMBER LEI TCH:  Yeah.

MEMBER PONERS: That woul d be in the next
st age.

Now, they address it, but | consider that
to be nore for information than it is in the specific
requirenents in the regulations for this stage. They
do address training and a lot of activities like
i nspections, that sort of thing. They actually go
into either a nice anbunt of detail or a m nd nunbing
detail, depending on your interest in the particular
subj ect, particularly in the application.

So, Peter, give ne a grade. Tell me if
there's anything we need to add to this.

MEMBER RANSOM Dana, |'ve got a questi on.
This is a comrercial facility | ocated on a DCE site,
| assume, right?

MEMBER PONERS: Well, roughly.

MEMBER RANSOM VWhat's to prevent a
nucl ear power facility being | ocated on a DOE site and
then you avoid all of the NRC troubl es?

MEMBER POVERS: Did you have sone
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perception that | was a | awer?

(Laughter.)

MEMBER POVERS: Have | m sled you in ny
di scussi on?

MEMBER RANSOM  Wel |, it's the first tine
| " ve ever heard of a cormercial facility being | ocated
on a DCE site.

VMEMBER POVERS: well, in your old
honest ead up i n 1 daho, they are planning to | ocate the
2010 reactor up there.

MEMBER RANSOM  NHTGR?

MEMBER POAERS: And so | guess there is no
prohi bi ti on agai nst that.

MEMBER SI EBER:  \What about Hanford?

VMEMBER POVERS: Wl l, Hanford, now,
Hanford supplied steamto a comrercial facility off
site. | don't know exactly what an assi gned boundary
is, but I think they're off the site.

MEMBER SIEBER  Well, N reactor was on
site.

MEMBER PONERS: Nreactor was on site, but
they punped their steam across the river to the
facility that generated the power.

MEMBER SI EBER:  Across the river

MEMBER PONERS:  Yeah.
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MEMBER KRESS: On a scale of one to ten,

| give you a grade of 11 and a half.

MEMBER POAERS: No, no. Thank you, Dr.
Kress, and | will pay you afterwards. | want to hear
from peopl e that know sonething about this facility.

CHAI RVAN BONACA:  All right. Wwell, thank
you for the inforned presentation.

VMEMBER POVERS: |f Peter or Drew have
anything to correct.

MR, HASTI NGS: Yeah, this is Peter

Hastings with DCS, and of course, | would concur with

Dr. Kress.

(Laughter.)

VMEMBER POVERS: It's not going to help
you, Drew.

MR. HASTINGS: Wth the sol e exception of
your distance to civilization remark, | think the --

(Laughter.)

MR HASTINGS: -- highly accurate.

MEMBER KRESS: Yeah, | told himone state
away.

VI CE CHAI RMAN WALLI'S: Well, sone people
m ght think the distance to civilization would be
several oceans.

MR PERSINKO This is Drew Persinko, the
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Sout h Manager for the MOX facility.

| think you were accurate in your
presentation. |'d just |ike to point out to the full
conmttee aslight clarification, that when you showed
Part 70.61, you showed t he consequences aspects of it,
but it's really what we call the performance
requi rements which is a conbinati on of consequences
with |ikelihood. So there's that aspect of 70.61 as
wel | .

MEMBER POVNERS: Yeah, | startedto gointo
credi bl e and i ncredi bl e acci dent s and frequenci es, and
| decided that even | didn't believe that.

VI CE CHAI RVAN WALLIS: Okay. Thank you.

We now have another presentation froma
subconmi ttee chairman. That's George Apostol akis on
the integrated industry initiating event perfornmance
i ndi cat or.

MEMBER APOSTOLAKI S: | have a conflict of
interest, M. Chairman.

VI CE CHAIl RVAN WALLI S:  Yes, it's goingto
be done by Bill Shack, Mario.

CHAI RVAN BONACA:  Should | plug ny ears
sonme?

PARTI Cl PANTS:  No.

CHAI RVAN BONACA:  Just keep silent.
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VMEMBER PONERS: There wi |l be no

sni ckering, sir.

CHAI RMAN BONACA: Do not speak unless
spoken to.

MEMBER APOSTOLAKI S: It's easy to say
nasty things about PRA because he can't say anyt hi ng.

MEMBER SHACK: We had a subcommittee
neeting to review staff work on what they call the
industry initiating event performance i ndi cator. The
devel opnent of this indicator is part of what is
called the industry trends program and the industry
trends programis intended to conplenent the plant
| evel oversight provided by the ROP.

The ROP |ooks, of course, at a plant
speci fic kind of performance. The industry w de view
is sort of we had sone discussion of what you woul d
| earn froman i ndustry-w de vi ew si nce, again, a plan
has a problem the industry has a problem

But t he t hought was that the i ndustry-w de
view coul d reveal trends that wouldn't be clear on a
pl ant specific basis, especially as we |ooked at
things like initiating events, which at | east sone of
themare fairly rare events, and if you | ooked at an
i ndi vidual plant, you m ght wait sonme ti me before you

see them |If you pool the data on an industry-w de
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basi s, you mi ght see trends that woul dn't be reveal ed
on a plant specific basis.

The industry trends are also useful in
providing what is for the NRC a congressionally
mandat ed assessnent of safety in the nucl ear i ndustry
in the country, and it was also argued they m ght
provide a context for considering the plant specific
results just |ike, again, looking at the plant
specific results in the ~context of industry
per f or mance.

Now, the industry trends program is
presumably a larger set of indicators that will be
devel oped. This is, again, an ongoi ng program So we
had a kind of a brief overview of the notion of an
i ndustry trends program this notion that we woul d be
| ooking at data and conbining it to look at the
i ndustry.

Then we |ooked at this one particular
i ndi cator that they have been working on to devel op
this so-called industry initiating event perfornmance
indicator, andtheinitiatingevent indicator | ooks at
a fairly broad range of risk significant initiating
events, and again, we asked them just how they
selected the initiating events that they did, and it

doesn't appear that they had, you know, sort of a 95th
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percentile of all the risk due to initiating events,
but they were concluded to be the npbst inportant
initiating events.

They had ni ne events for BWRs, ten events
for PWRs because the PWR initiating event includes a
steamgenerator tube rupture, of course, which has no
analogy in a BWR

MEMBER POVERS: But there are bypass
acci dent anal ogies in BWR

MEMBER SHACK: Yeah, but thisisreally a
CDF driven thing. So thisis aninitiating event for
CDF.

MEMBER PONERS: Wl |, you know, sonmehowit
strikes me as a perversion of the idea of risk
informed regulation if you're going to ignore those
things that don't fit in the CDF as surrogate for
ri sk, and that's what happens. Bypass acci dents don't
fit using CDF as a surrogate for risk because even
t hough their initiating frequencies can be | ow, their
risk is very high

MEMBER SHACK: At the nonent they're
focusing on, again, some of the other initiating
events. They're | ooking at small break LOCA, | oss of
instrument air, |oss of feedwater, | oss of heat sink,

stuck open SRVs, loss of off-site power, general
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transi ence.

Agai n, sone of these events occur often
enough that you can get plant specific data. Ohers
are rare events, and you can get neani ngful data only
on an industry-w de basis. And what they decided to
do for their performance indicator base was to use
industry average frequencies of these initiating
events.

So they would |ook at essentially all
i nstances of steamgenerator tube rupture in PWRs, al
i nstances of |oss of off-site power for the famlies
of reactors.

They woul d then trend these frequenci es.
So t hat woul d be one | evel of indicators, would be the
industry trendsintheseinitiatingevent frequencies.

Now, agai n, that tells you somet hi ng about
the trending of the initiating event, but the rea
trick is to estimate the risk significance of these
trends, and they chose to do this by conputing an
average CDF associated with these initiating events.

So you have one set of indicators, which
isreally the trending of the frequencies. The other
is this average CDF. They conpute the average CDF by
averagi ng over all plants as though the plant had the

i ndustry average frequency of initiating event.
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So you take your industry average
initiating event frequency, and then you | ook and see
what the associated CDF per plant is with those
initiating events, and then average that CDF.

For a plant, you can conpute the CDF
corresponding to the initiating events fromthe burn
bound i nportance neasure for each initiator. These
i nportant neasures are conputed fromthe staff SPAR
nodel s.

You then, again sum those up for each
pl ant, and then you average themover all the plants.
You can interpret the resulting CDF as that due to a
plant with an average burn bonb inportance and an
average frequency of initiating events.

Now, it turns out that the trending the
frequencies itself is not atrivial exercise. W have
a statistical variation in the nunber of events from
year to year that's just fluctuating.

In sonme cases over a ten to 15 year
period, there's a cl ear decreasing trend in the nunber
of events, but now we may have reached the pl ateau,
and they were trying to get a baseline.

Again, if we're looking for a trend, we
have to have a baseline to neasure the trend agai nst.

Their properties for a base was to use a | ong enough
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period to get a good estimate of the frequency and
short enough that the frequency over that period was
approxi matel y constant.

They cane up with some statistical rules
t hat al |l owed themto esti mate t hese basel i nes for each
of the initiating events, and if you took those
baseline estimtes of the frequencies of the
initiating events, then your average CDF for those
initiating events for BWRs was about one tines ten to
the mnus five for a reactor year, and it was
dom nat ed by | oss of off-site power, | oss of heat sink
and feedwater.

Your baseline CDF for PARs is 3.65 tines
ten to the mnus five per reactor year, and again,
that's dom nated by snmal|l break LOCAs, | oss of vital
DC bus and | oss of off-site power.

They have, again, statistical rules to
compute their baselines. They conpute the current
frequenci es as three-year Bayesean runni ng aver ages,
and so they can now have essentially a baseline for
t he frequency. They have averages, current averages
that they can conpute, and they can then begin to
establish as trends.

So what you get out of this analysis is a

current average val ue of the CDF, which in sone sense
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is a neasure of safety, and then you can begin to get
trends both in the average CDF and the initiating
frequenci es which, again, tells you sonething about
performance in a sense.

Once you've established that you can
conpute these trends in this average CDF, you'll al so
have t his question of, well, what does it nmean. What
is athreshold? What does the trend nean, and how do
you set threshol ds or neasures of significance of the
trend?

That's a probl emthey haven't sol ved yet.
That's essentially, you know, work in devel opnment.
They plan to hold a public workshop in July to do
this. W will presumably get a chance to revi ewthat
work and to have sonme input into it before the final,
but again, this is a work in progress, and that's
basically the status that they' ve cone up with, their
nmet hods for conputing the baseline values and the
trends, and now the question is to cone up wth
criteria for significance in the trends and the
basel i ne gui dance.

Any of the others?

MEMBER SI EBER:  Yeah, | think it's worth
adding why they're doing this in the first places.

One of the reasons that they're doing it is the one
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that Bill stated, whichis thereis afederal |awthat
requires the NRCto report to Congress abnornmal events
and the safety status of the i ndustry, and this is one
of the tools that they will use to do that, and it's
alittle bit different than what they are currently
doing, which is basically reporting serious events
t hat occur w thout any analysis of trends.

The other thing is that they plan to use
it inaway that's quite simlar tothe matrix in the
ROP.

In other words, if thetrend is basically
negative or steady, they will not take any regul atory
action, but as trends are identified which are
adverse, then they will go through a graded approach
to regulatory action, which would be first to engage
the industry to solve the problem second, generic
comuni cations to licensee; third would be generic
saf ety i nspections to determ ne the root causes and so
forth for adverse trends; and then lastly, declaring
what ever issue caused the negative trend a generic
safety issue.

So this is the other half of why they're
doing this because, you know, just developing
performance indicators to put on the wall or in a

filing cabinet sonmeplaceis alot of effort unless you
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do somethingwithit, and that's what they plan to do.

MEMBER RANSOM  Well, just one conment.
It | ooks |ike this performance indicator is based on
a linear type nodel, in other words, the response
surface type approach that's wused sonewhat in
eval uating uncertainty in, you know, the existing
nodel s.

And | would think this non-paranetric
probability theory m ght be used here, you know, to
i nvoke some of the non-linearities of theseinitiating
events.

For example, like in sone of the nodern
systens where presumably the cord is not uncovered,
al though there's, you know, sonme probability in the
frequency distribution of initiating events that the
core woul d uncover, but the derivative would be zero
for the nost part, and then only in the extrene case
of sone of these small, |ess probabl e aspects of the
event would it be, say, non-zero.

And |I'm wondering how this would
i ncorporate that kind of an effect or does it only do
it in sone average sense?

MEMBER SHACK: Certainly the argunent is
that the CDF is linearly related to the initiating

event frequency through the burn bound neasure.
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MEMBER SI EBER:  Yeabh.

MEMBER SHACK: It's not clear to ne that
there's a non-linear relationship there.

MEMBER SIEBER: | would think it's |inear.

MEMBER SHACK:  You know, this may be a
case where the response surface actually is linear.

MEMBER RANSOM Wl l, | wouldn't think --
just take sonme of the nobdern systens where core
uncovery (phonetic) is highly inprobable, but if you
i ncl ude the uncertainties involvedinthe estinmation,
thereis sonme at | east small probability that the core
woul d be uncovered and core damage woul d occur.

VI CE CHAl RVAN WALLI S: This isn't the
Bur nbaumcoefficient that's sort of integral of all of
t hat ?

MEMBER SHACK: Yeah, right. | think the
Bur nbaum coefficient woul d neasure that.

MEMBER APOSTCOLAKI S:  But they're working
with BRA. BRA is linear in this work.

MEMBER SI EBER:  Yeah, right.

MEMBER APOSTOLAKI'S:  You're referring, |
t hi nk, to physical phenonena where you have --

MEMBER RANSOM Wl |, this is a parti al
derivative of the possibility of core damage frequency

with respect to frequency of the --
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MEMBER APOSTCLAKI S: Ch, you nean

Bur nbaunf?

MEMBER RANSOM Yeah, it's right here.
You know, the definition basically --

MEMBER APOSTOLAKI S:  Yeah, but it's the
partial derivative of a |inear function.

MEMBER RANSOM  Yeah.

MEMBER APOSTOLAKIS: The PRAis a |inear
function of the --

VI CE CHAl RMAN WALLI S: Yeah, you have
twice as nany initiating events.

MEMBER APOSTOLAKI S:  What ?

VI CE CHAl RMAN WALLI S:  You have got twi ce
as many initiating events. You have twi ce as nuch
core damages.

MEMBER APOSTOLAKI S:  That's right. Also
unavail abilities. It's linear in everything.

VI CE CHAI RMAN WALLIS: It integrates out
all of these other things in PRA

MEMBER APOSTOLAKIS: In fact, they take
the difference, don't they?

MEMBER SHACK: Well, they | ook at it both
ways, the difference or the absol ute val ue.

MEMBER APOSTCOLAKI S: No, | nean they don't

show a derivati ve.
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MEMBER SHACK: No, they don't show the

derivative. You're right.

VI CE CHAI RVAN WALLI S:  But they nmention
the word "derivative."

MEMBER SHACK: You're right.

MEMBER APOSTCLAKI S: They do nention
derivative?

MEMBER SHACK: Yes, yes. | think the
problemis, of course, you don't walk into the SPAR
nodel and ask for a derivative.

MEMBER APOSTOLAKI S:  Right, but why? |
don't understand it. Are they unhappy w th other
nmeasures? This is now an academ c di scussi on.

VICE CHAIRVAN WALLI S: Therefore
i mportant.

MEMBER SHACK: Vell, | thought the
Bur nbaumwas a better neasure. You' re the PRA expert.

MEMBER APOSTOLAKI S:  Better than what?

MEMBER SHACK: It was a nore neani ngf ul
nmeasure because it didn't |look at, you know, | take
one thing and | set it to zero and | take --

MEMBER APOSTOLAKI S:  Oh, okay.

MEMBER SHACK: You know, and so, in fact

MEMBER APOSTOLAKI S:  So the next step in
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three years will be the differential neasure which now
takes this and divides.

MEMBER POWERS: Gosh, that sounds |ike a
maj or breakt hrough, doesn't it, George? It's only
been in the literature now how | ong?

CHAI RVAN BONACA: Al l right.

MEMBER APOSTOLAKI S:  Very good. Well, |
take that back. | didn't say "very good."

MEMBER PONERS: So narginal ly adequat e,
huh?

CHAI RMAN BONACA:  You cannot say anyt hi ng.
You're conpletely --

MEMBER APOSTOLAKI S: | can ask a question
for my own intellectual satisfaction.

CHAI RVAN BONACA:  Yes, yes, sure. But you
cannot provide an answer.

(Laughter.)

MEMBER POVNERS: WAs that a statenent of
perm ssiveness or ability?

CHAI RVAN BONACA: Both. No, no.

Al'l right. Wth that we nove to t he next
itemon the agenda. That's John is going to wal k us
through future ACRS activities, a report of the
Pl anni ng and Procedures Subcomm tt ee.

MR. LARKINS: Has everybody got a copy of

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




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

277

t he packet? | assume everybody has had a chance to
peruse through it.

PARTI CI PANT:  No. No, we didn't.

MR. LARKINS: And if there's no conments
we'l | nove on.

Okay. Let's go to the anticipated work
| oad for June. Well, let's |ook at May real quick.
We're finishing up the PRAletter this norning, and |
guess the vessel head penetration cracking and head
degradation letter and the Reg. Guide 1.178.

MEMBER SI EBER Do we need a reporter for
this portion?

MR. LARKINS: No, no. W don't need you.

(Whereupon, at 9:32 a.m, the neeting in

t he above-entitled matter was concl uded.)
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