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P-ROGEEDI-NGS
(8:31 a.m)

CHAI RMVAN  BONACA: Good norni ng. The
nmeeting will now conme to order. This is the second
day of the 507th neeting of the Advisory Comrittee on
React or Saf eguar ds.

During today's neeting, the commttee wil |
consider the follow ng: Proposed resol ution of
generic safety issue 189, "Susceptibility of ice
condenser and Mark Il1 containnments to early failure
from hydrogen conbustion during a severe accident”;
regul atory effectiveness of the resolution of
unresol ved safety issue (USI)-A45, "Shutdown decay
heat renoval requi renents”; mxed oxide fuel
fabricationfacility; advanced non-1i ght water reactor
i censing framework; subconmittee report on the G nna
i cense renewal application; report onthe NRC safety
research program proposed ACRSreports. A portion of
this meeting will be closed to di scuss a proposed ACRS
report on safeguards and security.

This meeting is being conducted in
accordance with t he provi si ons of the Federal Advisory
Commttee Act. M. Sam Duraiswany is the designated
federal official for the initial portion of the

neet i ng.
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W have received no witten comments or
requests for tine to nake oral statenents fromnenbers
of the public regarding today's sessions. A
transcript of portions of the neeting is being kept.
It is requested that the speakers use one of the
m crophones, identify thenselves, and speak wth
sufficient clarity and volune so that they can be
readi |y heard.

Before we start withthe first itemon the
agenda, | would Iike to point your attentionto itens
of interest in front of you. You have a nunber of
speeches from Chairman Diaz, Conmm ssi oner  of
Merryfield, and a number of right-in-front issues
described in this docunent.

Wth that, we will nove to the first item
on the agenda is the proposed resolution of generic
safety issue 189. Dr. Kress will take us through this
presentation.

MEMBER KRESS: Thank you, M. Chairman.

6) PROPOSED RESOLUTI ON OF GENERI C SAFETY | SSUE 189,

"SUSCEPTIBILITY OF | CE CONDENSER AND MARK [ 11

CONTAI NMENTS TO EARLY FAI LURE FROM HYDROGEN

COVBUSTI ON DURI NG A SEVERE ACCI DENT"

6.1) REMARKS BY THE SUBCOWM TTEE CHAI RVAN

VEMBER KRESS: The information on this
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i ssue you will find under tab 6 of your handout book.
You will also find an addendumthere for this part of
t he meeting. | particularly want to call your
attention to aletter fromthe PWR owners' group that
you mght want to read on this issue. It's a short
letter. So you can probably read it sonetine during
this nmeeting.

| remnd the nenbers that we had a
previous letter onthis subject. The staff cane to us
with a regulatory analysis on the need for backup
powers to igniters as well as backup power to fans.
They al so did an uncertainty analysis for those.

If you recall, the cost-benefit part of
the regul atory analysis was indeterm nate, would be
the best way to put it, with the certainties that
crossed both the negative and positive sides.

The cost-benefit for the fans part really
failed the regulatory analysis. The issue cane down
to just adding the backup power to the hydrogen
igniters for both Mark Il1l1's and for ice condenser
cont ai nnent s.

The final decision at that tinme and in our
letter was that, even though the cost-benefit was
iffy, we thought that this was a reasonable

def ense-in-depth addition but that it probably didn't
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warrant full rulemaking and that we suggested the
staff talk to the inpacted plants and see if thereis
any possibility of adding this into the severe
acci dent managenent gui del i nes.

And they did go talk to the plants and
di scuss that. | think what we are going to hear now
is their discussion of what they found out and what
their current position is on this.

Wth that, | guess | will turnit over to
-- is it Geg Cranston will start with the NRR?

MR.  CRANSTON: Yes. | thank you, Dr.
Kress.

6.2) BRI EFI NG BY AND DI SCUSSI ONS W TH

REPRESENTATI VES OF THE NRC STAFF

MR. CRANSTON: My nane is G eg Cranston.
| amthe | ead technical reviewer for generic safety
issue 189, which is the susceptibility of ice
condenser and Mark |1l containments to early failure
from hydrogen conmbustion during a severe acci dent.

Wth nme today on ny left is Sunil
Weer akkody, the section chief, whow || be al so maki ng
a brief presentation this norning. And on ny right is
Bob Palla with the PRA group, who provided a | ot of
assi stance and worked with ne in conjunction with the

review of this generic safety issue.
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We are here this norning to informthe
ACRS of the status of generic safety issue 189 for
revi ewand comment prior to presenting any recormended
resolutions to the comm ssion. And we wanted to
provi de the ACRS t he opportunity to receive comments
al so from applicable |licensees, general public, and
ot her stakehol ders regarding this particul ar issue.

A brief background. 1In 1985, rul emaking
retrofitted 13 plants with AC-powered igniters. This
i ncl uded ni ne PMRs, condensers and four BWR Mark ||
containers. These igniters were provided to provide
a control burn of hydrogen to prevent possible
defl agration or detonation should the hydrogen
concentrations reach a certain |evel. This is a
beyond desi gn basis accident scenario.

In reviewing the situation since the
installation back in 1985, it becanme clear, two
t hi ngs: one, that obviously during a station
bl ackout, youwill not have theigniters; and al so the
probability of station blackouts m ght be hi gher than
what some thought originally.

Because of that, in response to the SECY
00- 189, whichisrisk-informng 10 CFR50. 44 st andar ds
for conbusti bl e gas control, the generic safety i ssue

189 was gener at ed.
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Based on that, research conducted a
t echni cal assessnent which included a cost-benefit
anal ysis. Basically the anal ysi s used envel opi ng dat a
for NUREGs for generic application with sonme input
fromthe |licensees to ensure that the paranmeters that
wer e consi dered were bel ow

Based on research's analysis and
di scussions with the ACRS, the ACRS concl uded, as Dr.
Kress pointed out, that regulatory action was
warranted, which recommended that we consider
def ense-i n-depth, which is one way of dealing with a
| ot of the uncertainties that were associatedwith the
anal yses, which I wll be discussing later in the
presentation, consider public confidence, and also
consi der approaching licensees in conjunction with
usi ng severe accident managenment guidelines versus
ei ther order or rul emaking.

At that time | would like to turn the
presentation over to Sunil to give you kind of an
overview al so of our approach here.

MR. VEERAKKODY: Yes. | just want to take
a few mnutes to go over a couple of the key
hi gh-1 evel points. Then that will take about five
m nutes. Then Greg is going to take the presentation

back.
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The four bullets that | have put up here,
the policy issue, difference in that, backfit rule
mtigation, prevention, |I'mnot going to necessarily
be talking in the order of those bullets, but I am
goi ng to tal k about a coupl e of high-1level issues that
pertain to those bullets.

First off, | apologize. Suzy Bl ack, our
regi onal director, could not be here, but we had the
staff and managenment from the rul emaki ng and policy
branch back in the audience. W are from the
techni cal branch, but there is staff and nanagenent.
| f you have any questions on rul enaki ng and policy, we
can answer those, too.

To start where G eg ended, when you wote
aletter in Novenber 2002 to the EDO, the EDO s | eader
responded and said the staff is considering the
resol uti on of 189 fol | owi ng our managenent directi ves.
It's point four. And we will |ook at the full range
of directives fromno action to the devel opnent of a
proposed rul e.

VWhat | would like to focus on is the
rul emaki ng option because, at least for the tine
bei ng, the informati on that we have in front of us, we
are | eaning towards that option. And | want to give

some details as to why we are leaning toward that
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opti on.

| al so want to enphasi ze t hat, even t hough
we are considering or |eaning toward that option, we
are keeping a very open mnd because any proposals
whi ch the i ndustry could cone up with or anybody el se
could cone up with that could achieve the final
obj ective of the issue resolutions.

We had a public neeting on this issue a
coupl e of nont hs ago, received sone feedback fromthe
i ndustry, one being if you go down the path of
rul emaki ng, the need to control, carefully control,
costs so that the cost part of the equation does not
overwhel mthe | i censees and cause unnecessary burden.

These were fromdifferent |icensees nmade
di fferent proposals. A second licensee said, how
about we use that noney to reduce the core danmage
frequencies further and get the benefit fromthere?

Qoviously the first proposal we know we
are going to take under serious consideration. The
second proposal does not serve the argument good,
which is I think, as you correctly pointed out, the
difference in that part because in this particular
issue, we are looking at the container barrier.
Reduci ng the core damage frequency further does not

serve that.
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One of thethings | wouldliketo focusis
that based on ny history of nmaking these kinds of
presentations and discussions wth different
comm ttees, because we have expended a | ot of time and
effort on cost-benefit, even though | started a
di scussion on defense-in-depth, it ends to be
di scussions of uncertainties and cost-benefit. I
think sone of that is part of the issue, but | am
goi ng to focus today on the defense-in-depth part of
it.

First off, we know that the backfit
criteria nust be satisfied to justify inmposing
requi rements on any licensee. W also knowthat if we
use defense-in-depth as the argunent to denonstrate
that there is substantial increase in the protection
of the public health and safety and that the direct
and i ndirect cost of inplenmentation for that facility
is justified in view of increased protection, our
col | eagues in the policy and rul emaki ng program have
accurately pointed out to us that this is acritica
policy matter. 1It's not a frequent occurrence where
we nmake rul es based on defense-in-depth.

This is because the defense-in-depth
argunment is not normal |y associated with the addition

of newrequirenents tomtigate accidents. Therefore,
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this would be discussed with the commission as a
policy issue.

Again, | enmphasize that the rule and
pol i cy- maki ng branch has poi nted out to us that since
thisis apolicy issue, we should. If we go down that
path for conmm ssion approval, the comm ssion paper
will articulatethis fact for comm ssion attenti on and
approval clearly.

W al so have been told and if we agree
with our colleagues in the rul emaki ng branch that if
we did agree to go down the path of rul emaki ng using
def ense-i n-depth, then we nust be very, very clear to
ensure that we are not using the defense-in-depth
argunent in a cavalier fashion because it has happened
bef ore and we have done sonme research using sonme of
t he publications fromthe ACRS.

We finally relied on three docunents to
ensure that we are not using defense-in-depth in a
cavalier fashion. At the internal process/procedure
level, we relied on reg guide 1.174. The first key
principle on defense-in-depth in reg guide 1.174
states, and | quote, "Reasonable bal ance should be
preserved anong preventi on of core damage, cont ai nnent
failure, and consequence nitigation."

We ar e al so gui ded by NUREG BR- 0058, whi ch
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is the regul atory anal ysis guidelines.

MEMBER KRESS: Excuse ne. How do you
interpret what is neant by "reasonabl e bal ance"?

MR. WEERAKKCDY: | don't think I can give
you a nunerical answer, Dr. Kress, but when I go sit
with the |eaders of presentation, if | take an
exanple, if | have a containnment failure probability
on a core danmage sequence that coul d be 90 percent of
the total core danage and the best know edge of the
contai nnent failure probably isa.5o0r a.9or .7 or
.3, | don't think there is reasonabl e bal ance.

MEMBER KRESS: It's sort of in the eye of
t he behol der?

MR. VWEERAKKQODY: Vel |, I wouldn't
necessarily agree. You have to have sone gui dance.
In fact, if you go to NUREG 0058, there is sone
addi ti onal guidance. It's not a requirenent, but in
t hat docunent, it says, "Contai nnent, conditional core
failure probability greater than .1 requires greater
staff action.”

MEMBER APOSTOLAKI S: |s that, though, an
average over all sequences or should it be on a
per - sequence basi s?

MR, WEERAKKODY: Coul d you answer that?

MR, PALLA: Yes. It is an average overall
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sequence. |It's a set of old core densities.

MEMBER  APOSTOLAKI S: So for sone
sequences, it can be much great?

MR. PALLA: Interfacing system LOCA and
st eamgener at or tube ruptures have conditional failure
probabilities of one.

MEMBER KRESS: It's an average that is
wei ght ed by the core danage frequency.

MR PALLA: It is a weighted average.

MEMBER KRESS: So if station bl ackout, for
exanpl e, were a dom nant core danmage frequency, it
woul d wei gh heavily in that average.

MR. PALLA: Yes, sir, whichit is in Mark
I11's and --

MEMBER APOSTCLAKIS: It is a dom nant for
core danmmge.

MR. PALLA: Even in the ice condensers,
it's dom nant.

MEMBER APCSTOLAKIS: So i f you don't have
the X of power, what is the conditional -- well, are
you going to get to those things?

MR, WEERAKKODY: Yes.

MEMBER APOSTCOLAKI S:  An anot her poi nt, you
say that your ar gunent wi | | be based on

def ense-in-depth and you wll try to avoid
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cost-benefit considerations. |s that right?

MR.  WEERAKKCDY: My next bullet is on
that. | wouldn't --

MEMBER APOSTOLAKI S: Vell, they go
together in ny view

MR. VEERAKKODY: Yes. |In fact, like l've
sunmari zed, when the uncertainty is high, as was the
case in this situation where depending on the
assunptions, it may or may not be cost-beneficial,
then you definitely have to l|ook for t he
def ense-i n-dept h.

MEMBER APOSTOLAKI S:  Wbul d you cal |l that
realistic conservatismor --

MR.  VEEERAKKOCDY: You nmean the two
appr oaches?

VMEMBER APOSTOLAKI S:  Wel |, what you j ust
said, that the uncertainties arelarge. Thenwe goto
def ense-i n-dept h.

MEMBER KRESS: Yes, that's reasonabl e.

MEMBER APOSTOLAKI S:  That's an attitude,
right?

MR WEERAKKODY: Well, | think | could
quote that fromyou, actually.

MEMBER APOSTOLAKI'S: No. The Chairman |

t hi nk uses, what, realistic conservatisnf
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MR, WEERAKKODY: Realistic, yes.

MEMBER APCSTOLAKI S: Real i stic
conservatism

MR, VEERAKKODY: Vell, ny final |ong
sent ences woul d be we | ooked at a third docunment. The
third docunment we relied on at a phil osophical |evel

was a letter from a nunber of ACRS nenbers, Dr.

Apostol akis, Dr. Powers, and Dr. Kress. It is like a
1998 paper, but | think all of you are still here.
MEMBER APOSTOLAKI S: It was actually

addressed by the full conmttee. It was an attachnent
to a letter.

MR WEERAKKCDY: Yes. The letter had
basically --

MEMBER APOCSTOLAKI S: It was an attachnent
to aletter. So the commttee has blessed it.

MR. WEERAKKCDY: |'mnot going to go over
the details of the paper, but we made sure that when
you proceed, the party proceeds, it is consistent with
t he philosophy in that letter.

MEMBER KRESS: Let ne ask you a bit of a
hypot heti cal question on your first bullet there, the
reg guide 1.174. |If these particular plants had the
backup power to their igniters in place already and

they would conme in and say, "W want to renpve this.
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We want to use reg guide 1.174 as a basis for changi ng

it toour licensing basis,”™ will it pass? Wuld they
be able to renove it or not?

MR. CRANSTON: Actually, you're kind of
getting into --

MEMBER KRESS: We're going to get into
t hat area?

MEMBER APOSTOLAKI S: See, that's what
happens when you gi ve an overvi ew.

MR, CRANSTON: That is an excellent
| ead-in to the next portion of the presentation. Wen
NRR recei ved the generic safety issue in conjunction
with our review, we wanted to | ook at the regul atory
significance, the regulatory basis, as well as what
the regulatory options would be in conjunction with
resolving the generic safety issue.

As Suni | pointed out, we | ooked at two key
areas. W | ooked at defense-in-depth. W felt that
would play a vital role in conjunction with this
particular issue because of the uncertainties
associated in the cost-benefit analysis and sonme of
t he ot her anal yses.

W did | ook at the cost-benefit. Even
t hough it wasn't decisive, one of the things that had

been nmentioned i n conjunctionw ththe ACRS revi ew was
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that external events, for exanple, had not been
consi dered. And there were sone other factors that we
m ght be able to eval uate.

There was sone data available in the
anal yses run by the | aboratories for RES that gave us
sone i nformation and other information. Wrking with
Bob Pal |l a here, we were able to gain sone i nformation
there to try to quantify a little bit nore some of
t hese issues to reach a conclusion that we felt both
t he defense-in-depth and the cost-benefit analysis
woul d apply in this particular case.

This particular graph is from the
information provided in the analyses done for
research. Were it shows the contribution of interna
events in the solid color, the solid cylinder, the
solid line for the two i ce condenser plants | abeled 1
and 2 al so was available in the anal ysis data that we
had.

Ther e was no ext ernal event data avail abl e
for the Mark Il1l's. Therefore, we kind of estinmated
it based on a conbination of past practice of in some
cases just doubling the internal event value or
ratioing it in proportion to what the external events
were to the internal events at the ice condenser

pl ant s.
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So, again, the reason those lines are
shown as dashed is it's kind of based on best
engi neering judgnment to kind of put things in
perspective as far as --

MEMBER APOSTOLAKI S: Can you remnd ne
what averted cost neans?

MEMBER KRESS: The person rins, Ceorge,
person rims.

MEMBER APOSTOLAKI S: No. But the word
"cost."

MEMBER KRESS: 1t's the $2, 000 per-person
rim | think.

MEMBER APOSTOLAKI S: Oh, that kind of
t hing? Okay. The averted risk?

MEMBER KRESS: Yes, the cost of the
averted risk

MEMBER APOSTOLAKI S: Yes, the averted
ri sk, not the averted cost.

MEMBER KRESS: Well, that's what we call
it in regulatory analysis.

MR. PALLA: Costs are assigned. They're
assi gned nonetary val ues.

MEMBER APOSTOLAKIS: The termnology is
consistent with the procedure, the analysis itself.

VEMBER KRESS: Yes. As best | recall,
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some of the estimated costs were about 300, Gary?

MR, CRANSTON:  Yes.

MEMBER KRESS: Just in case we wanted to
stick another line on there.

MR. CRANSTON: And | will have a graph
| ater that does throw the costs up there as well
agai nst the benefits.

MEMBER KRESS: (kay.

VI CE- CHAIl RVAN WALLI S:  For number 3, you
don't have external events. You can't throwthemout.
There are going to be external events. Sinply because
the internal events are so large you didn't bother to
put anything to it?

MR. CRANSTON: Well, | could have put a
dashed line on top of that. Then you go off --

VI CE- CHAIl RMAN WALLIS: Still maybe?

MR. CRANSTON: The reason | did put that
one up is the third exanpl e was, as you poi nted out.
It was in this case, the internal event was very
significant.

VI CE- CHAl RVAN WALLIS: But if we did add
external events, it would be off scale or of f towards
the top of the graph somewhere?

MR. CRANSTON: That's correct. Yes, sir.

MEMBER ROSEN: Now, what are the nunbers
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1, 2, 3? Different plants?

MR. CRANSTON: Those are di fferent plants,

yes.

MEMBER ROSEN:  Thank you.

VI CE- CHAI RVAN  WALLI S: | found this
i mpr essi on. | mean, it was sort of touch and go
bef ore. Now external events make a significant
di fference.

MR. CRANSTON: | think it did kind of

shift the tide. And even though there are still
uncertainties for the cost-benefit that did fluctuate
quite alot, it kind of narrowed it down a little bit
as far as --

MEMBER APOSTOLAKI S:  Can you gi ve ne sone
i dea of what the uncertainties are, sone idea? |
nmean, when you say 500 what? Thousand?

MR. CRANSTON: Well, in some cases, the
values on the benefits went as high as a mllion
dol l ars, for exanple.

MEMBER APOSTOLAKIS: So it's a factor of
two?

MR. CRANSTON: It would be a factor of
t wo. And then the other way, of course, it could
swi ng down.

MEMBER APOSTOLAKI S:  That's up and down,
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factor of two?

MR.  CRANSTON: Yes. As far as the
regulatory significance, in doing our research
certainly loss of off-site power, conmon cause
failures of the enmergency diesels, and station
bl ackout s have occurred. So it's certainly credible.

MEMBER APOSTOLAKI S:  Wbul d you renm nd ne
of what the probability of this is?

MR. CRANSTON: The probability of what?

MEMBER APOSTOLAKI S: The | oss of off-site,

conmmon cause failures of diesels, the frequency of

SBGs.

MR,  VEERAKKODY: | would be nmaking an
approxi mate guess. | would say one in a thousand.

MEMBER APCSTOLAKIS: One in a thousand?
No.

MR.  WEERAKKODY: You said station
bl ackout .

MEMBER  APOSTOLAKI S: Yes, station
bl ackout. It can't be one in a thousand.

MR. WEERAKKODY: Lose off-site power and
then | ose the --

MEMBER APOSTOLAKI'S:  The diesel is --

MR. WEERAKKODY: -- the diesels, common

cause failure of both diesels would be around .O01.
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MEMBER APOSTOLAKIS: It's too high.

MEMBER KRESS: It's like 10°° | think.

MEMBER APCSTOLAKI S: To have a station
bl ackout ?

VEMBER KRESS: It's on the next slide?
Ckay. Thank you.

MEMBER APOSTOLAKIS: The next slide is
core damage frequency. It's not just --

MR. CRANSTON: We're on station bl ackout.
It shows both. It shows the total core damage
frequency. And then it shows the SBO portion.

MEMBER APOSTOLAKI S: VWere is that? Onh,
t he red.

MR. CRANSTON: The red is the --

MEMBER APOSTOLAKI S: That's t he
contribution of SBOto core damage. So what el se does
it include in addition to the actual blackout?

MR, VWEERAKKQODY: It's the boiling water
reactor. It includes your --

MR. CRANSTON: We al so | ooked specifically
for the --

MEMBER APOSTCOLAKI S: So what was the
nmessage in the previous slide?

MR. CRANSTON: Oh, I'msorry. The station

bl ackout can be a significant portion of your core
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damage frequency. That's the guise that we used in
conjunction with what we have. Translate that into
t he cost-benefit anal ysis.

MEMBER ROSEN: So it's nore than either
the -6 for ice condensers, considerably nore?

MEMBER KRESS: Yes.

MR. CRANSTON: We al so specifically | ooked
at the conditional containnment failure probability
wi thout theigniters. For ice condensers, this varied
froma .02 to approximately .9. For the Mark I11"'s,
| oss of containment only, it was about .5.

Losing both the drywall and the
cont ai nnent, which wuld translate into alarge early
rel ease, it was around .2, exceeded the containnment
performance safety goal, which is the NUREG 0058,
whi ch Sunil had tal ked about earlier, where val ues
greater than .1 required greater staff action.

This kind of gets back to Dr. Kress'
guestion. | also nmention it in conjunction with reg
guide 1.174 in an upcomng slide. Primarily these
docunents do discuss situations where if you have
sonmet hing, can you renove it? And you apply the
criteria.

We didn't really find anything that says,

do you have to add sonet hi ng.
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MEMBER APOSTOLAKI S: Wher e are you? Wi ch

docunent are you referring to?

MR. CRANSTON: Both reg guide 1.174 and
NUREG 0058. Real ly, their approach is from the
st andpoi nt of providingcriteriathat one would usein
conjunction with making a decisionto allowa plant to
t ake sonet hi ng out, rather than applyingthat criteria
to saying, do you need to add sonethi ng?

MEMBER APOSTOLAKI S: | understand that
about 1.174 but 00587

MR. CRANSTON: Generally the way you read

MEMBER  APOSTOLAKI S: Is that t he
regul atory anal ysis docunent ?

MR WEERAKKODY: Yes. That's all --

MEMBER APOSTOLAKI S: Backfit? Yes. So --

MR.  PALLA: That docunent is nore
structured towards additional requirenents.

MEMBER APOSTOLAKI S:  Additional, yes.

MR PALLA: When do you stop? It's a
conpr ehensi ve assessnent. It could go both ways.
1.174 is largely structured in the reverse direction.

MR, CRANSTON: It's called regulatory
anal ysis guidelines. And where we are involved is

mainly in section 3.32, the contai nment performance.
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VEMBER APOSTOLAKI S: | understand that,

but it's not just renoved.

VI CE- CHAI RVAN WALLI S: Can you nove to
anot her slide here sonewhere?

MR.  CRANSTON: |"m sorry. That was a
backup slide. That's not in the package. Provide a
l[ittle bit nore information about the --

VI CE- CHAl RVAN WALLI'S: So here you say,
"Contai nment failure probability without igniters.”
What is it with igniters?

MR.  CRANSTON: It goes to essentially
zero.

VI CE- CHAI RVAN WALLI S:  So t he val ue added
is very big?

MR, CRANSTON:  Yes.

VI CE- CHAI RVAN WALLIS: In terns of public
perception, the idea that there is a 90 percent
failure of contai nment doesn't sound good at all.

MR. CRANSTON: That's true.

VI CE- CHAl RVAN  WALLI S: What ever you
multiply it by your other ternms and so on, it doesn't
| ook so inportant. But the idea that this
contai nment, which is supposed to be an inportant
safety feature, has a 90 percent probability of

failure is not a good thing to put before the public.
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MR. CRANSTON: And that's one area t hat we

di scussed internally, too, inconjunctionwith--it's
a condi ti onal contai nnent failure probability you have
to have the --

VI CE- CHAl RVAN WALLIS: | know t hat.

MR, CRANSTON: But, again, |ooking at
consi deri ng the anount of noney that woul d have to be
spent to provide the backup power supply, which,
again, | will talk about a little bit later, if you
use that for prevention, rather than mtigation, yes,

you can rmaybe i nfluence CDOF a little bit or sone ot her

factor alittle bit, but it still doesn't help you on
the mtigation side of it. That still doesn't go
away. So that's why we probably still have to stay on

that side of the fence.

MEMBER APOSTOLAKI S: These nunbers are

very uncertain, aren't they? | renmenber from NUREG
1150. | mean, essentially it was between .1 and 1.

MR, PALLA: Yes. Let ne just say
somet hi ng about that. These nunbers, you have to

realize, for exanple, here and a good exanple, theice
condenser nunbers. These are derived froma Sandi a
study on direct contai nment heating. As input to
t hese nunbers, you have to determ ne whether the

react or vessel fails at high pressure or | owpressure.
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So that will make a difference.

So obviously you' ve got uncertainties
about whet her tenperature-induced depressure rupture
of the RCS system does it occur/doesn't it occur,
operator actions to depressurize if they're viable.
They go into that.

And | ower - pressure failures result inthe
| ower - end val ues here, the upper-end val ues are driven
by an assunption in that NUREG That study was done
to address direct containment heating. And it nade
sone assunptions that were bounding insofar as it
woul d gi ve you a hi gh direct contai nment heating | oad.
And then if you were able to deal with that, the
direct contai nment heating issues result.

One of the assunptions inplicit in that
study was that random ignition of hydrogen that's
rel eased prior to vessel breech does not occur. So
you will accurmulate all of the hydrogen that is
rel eased prior to vessel breech. And then at the tinme
of vessel breech, coincident with the bl ow down of the
RCS, you are going to burn that hydrogen

So you tend to see high nunbers in these
hi gh- pressure sequences. And sone of that is due to
ki nd of the forced assunption that you're not burning

this hydrogen prior to that by sone random sour ce.
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Now, random ignition, of course, is an
uncertainty. That study bounded that uncertainty by
assumng it just didn't occur. But if you wanted to
try to get realistic and if you went to sone
pl ant - speci fi c PRAs, you could credit randomignition
with some |ikelihood. So if you gave credit for
randomignition, you could drive these nunbers down.

So what we are trying to do here is this
i mprovenent wll help to reduce sonme of these
uncertainties that are kind of hard to deal with. In
t he 1150 nunbers that you nmentioned, Dr. Apostol akis
or within that range, they are towards the | ow end.
| think they're around .3 is ny recollection.

MEMBER APOSTOLAKIS:  Well, ny point was
that these nunbers are highly wuncertain, as |
remenber. Just to say about .5, |I'm not sure that
that is an accurate representation. Andif youreally
| ook at the results, the figures of NUREG 1150, you
have - -

VI CE- CHAI RVAN WALLI S:  Any nunber above . 1
is sonething that public --

MEMBER APOSTOLAKI S: This is a good

argunent. | think Bob just saidit. The proposed fix
really elimnates a lot of that. It is very clear.
MR CRANSTON: And, agai n, t he
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uncertainties, as you nention, varied, but they varied
above . 1. And, again, the uncertainty, the term
"uncertainty," kept bri ngi ng us back to
def ense-i n-depth, too.

MEMBER APOSTOLAKIS:  So you guys are
convi nced t hat you under st and t he common cause fail ure
of three diesels so well that these nunbers above SBO
frequency are credible?

| mean, we just went over it. It just
| oss of off-site power and comon cause failure of
ener gency di esel generators, 75 SBO. That's about one
in a thousand a year. |s there strong evidence to
support that the diesels will just go |like that?

MR.  CRANSTON: Vel |, there have been
common cause failures. | nmean, it's not sonething
that hasn't ever happened.

MEMBER APOSTOLAKI S:  Yes.

MR. CRANSTON: And yes, the probabilityis
very low. In making a risk-infornmed decision and in
| ooki ng at the consequences, it |ed us to where we are
t oday.

MR. WEERAKKODY: If | may give you sone
know edge | have based on ny previous life inresearch
in the operation, what used to be AEOD, where we

coll ected data and anal yzed it.

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




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

34

One of the reports | have is the diesel.
We have this report. | had to | ook very carefully,
again in nmy previous life, at the loss of off-site
power frequency. Those reports are created based on
actual experiences.

W have had a nunber of common cause -- |
don't knowt he previous failures, Dr. Apostol aki s, but
it's credible. 1 know that.

MEMBER APOSTOLAKIS: So if we go with a
beta factor, is it about one in ten for diesels? |
don't remenber.

MR VEERAKKODY: | can't renenber the
nunber, but --

MEMBER APCSTOLAKIS: O is it worse?

MR WEERAKKODY: What | could do is --

MEMBER APOSTOLAKI' S: |' msure you can find

MR. VEERAKKODY: Yes, | can find it, but,
f or exanpl e, when you thi nk of the di esel conmon cause
failure, even though you have di esels, two di esels or
three diesels, there are a nunber of commonalities
li ke --

MEMBER APCSTOLAKIS:  You see, that's an
i nteresting point.

CHAl RMAN BONACA: I'd like to ask about
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t he operating experience. Does it include cases that
we have seen where you have a diesel that was found
not to run for a |l ong enough tine, you know, started
but run for just a short tine, and found that the
mai nt enance of the diesel was the cause for the fact
that it would not run for a long tinme? And then they
didn't | ook at the other ones, but they knew that the
sane nmai nt enance had been done to t he ot her one. And,
therefore, that would have been a comopn cause
failure.

Does the operating experience you are
referring to include those cases?

MEMBER APOSTOLAKI S:  Yes.

CHAl RVAN BONACA: It does include those
cases?

MEMBER  APOSTOLAKI S: It i ncl udes
everyt hing. The probl emw th eval uati ng t he operating
experience is that you have to nmake a lot of

assunpti ons

CHAI RVAN BONACA:  Ri ght.

MEMBER APOSTOLAKI S:  -- because nmany ti nmes
you don't have a conpl eted comon cause failure. You
suspect. One is a failure. You suspect the other
mght. It is going to be your judgnent is what | am

referring to.
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MR. WEERAKKODY: But if | stay with the

exanpl e Dr. Bonaca gave, | have known and actually
spent a couple of nonths anal yzing an actual event
where in a particular plant, one diesel basically is
a failure after the third or fourth plant because of
| ow nai nt enance.

And t hen obvi ously one of the things that
a licensee is required to do, after the fact or at
some point, is look at --

MEMBER APOSTOLAKI S:  The ot her ones.

MR VEEERAKKODY: And you found that
numnber .

MEMBER APOSTOLAKI S:  Sure.

MR. WEERAKKODY: In this particul ar case,
they found it because of that same thing with the
di esel .

MEMBER APOSTOLAKI S: | think this also
points up a problemw th the way we quantify conmon
cause failures because now a |icensee who wants to
come and say, "Well, 1'm going to spend the nobney
maki ng sure common cause failure will not work."

They have no way of denonstrating that
even if they spend a billion dollars, the betaw |l go
down because there is no nodel that tells you howbeta

changes with whatever you do to the plant. It's a
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fudge factor, really.

Just renenber ny words. This will cone
back many tinmes, many tinmes. And the reason | am
saying that, there is a simlar problem with an
advanced reactor that | aminvolved with, the beta
factor. The designers are saying, "I amgoing to do
somet hi ng about this."

The answer fromthe PRA guy, "You can't do
anything about it. Data is fixed."

MEMBER  ROSEN: Recogni zing these
argunents, what | take away fromthis slide is that
the containment, conditional containnent, failure
probability is greater than . 1.

MR. CRANSTON: Yes. And also | can refer
you to NUREG CR-950, which is areliability study on
the emergency diesel generators. Between 1987 and
'93, there were 20 accident sequence precursors in
which either no diesels were available or the
condi tional or the conmon cause failure of nmultiple
di esel s occurred.

El even of those reported at ni ne different
plants, including an ice condenser and a Mark 111
plant, had a conditional core danage probability of
greater than 1% So that was based on that

particul ar NUREG W were |ooking for a nunber
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earlier if that's hel pful.

But, as you nentioned, we're still | ooking
at a nunber greater than . 1.

MEMBER LEI TCH: Ckay. VWile we are

t al ki ng about di esels, do any of these plants have SBO

di esel s?

MR, CRANSTON:  No.

MEMBER LEI TCH: They do not?

MEMBER APOSTOLAKI S: | don't under st and.
VWhat - -

MR. CRANSTON: | don't think they have a
station bl ackout diesel. Correct ne if | am w ong.

VMEMBER APOSTOLAKI S: What does t hat nean?
Al of them have to have a station bl ackout diesel.

CHAI RMAN BONACA: They have emergency

di esel s.

MEMBER LEI TCH: | nean in addition to the
energency diesels, |I'm talking about a non-safety
grade --

MEMBER APOSTOLAKI S: Station bl ackout
di esel .

MEMBER LEI TCH: -- station blackout
di esel . Do a nunber of these plants have such
equi pment ?

MR, PALLA: | think it is fair to say if
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they had it, it would be nodeled in the core damage
frequency estimtes that we are providing.

MEMBER APOSTOLAKI S: But you woul d wi pe it
out again with a conmon cause failure. The nopst you
can get is sonething like .6. Gamma is usually .6,
. 5.

MR. PALLA: These may be di verse, though.

VMEMBER LEI TCH: Yes, they're wusually
di ver se.

MEMBER APOSTOLAKI S: They're diverse, |
agree, but the maintenance issue is always a current
one.

MEMBER LEI TCH: | don't quite understand
this, George. Do you nean no matter how many di esels
you add, you've still got the sane ki nd of conmon ki nd
cause?

MEMBER APOSTOLAKI S:  No.

MEMBER ROSEN:  No, not if the diesels are
extrenely different. For exanple, if the subplants
have a jet, diesel for a backup, turbine, gas turbine.
Some plants have a | ake, a hydro plant. So in those
cases, you would credit sonme --

MEMBER APOSTOLAKI S:  You woul d credit it
but not to the extent that you woul d expect because of

this common cause. The problem here of adding the
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common cause failure factor is to put a |l ower bound on
the --

VI CE- CHAI RMVAN WALLI S: Sonething |ike
polluted fuel or sonething that affects all of the
di esel s, no matter how nuch they are?

MR. PALLA: That has been observed, that
very thing.

MEMBER APOSTOLAKI' S: You don't specify the
cause, which is good from the assessnment point of
view, but fromthe designer's point of view, it's not
good.

VI CE- CHAl RVAN WALLI'S: What if you had a
gasoline engine, instead of a diesel? That's no
| onger a conmon cause.

CHAI RVAN BONACA: But what is inportant,
for clarification, because in all of these neetings we
have had, we have not clarified that to recogni ze the
many plants and | don't know if all of them but if
you had t he st andard di esel s, generators, then because
of station blackout concerns, many plants added a
station bl ackout diesel. | would expect --

MEMBER LEI TCH: O sone other --

CHAI RVAN BONACA: That's right.

MEMBER LEI TCH. -- alternate, |ike a hydro

pl ant .
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CHAI RVAN BONACA: That's right. In many

respects, this category of plants woul d have, in fact,
i npl emented those. Now, given that we al so have this
additional |ayer of protection, when you nake the
station bl ackout, then you have to assume that your
nor mal di esel generators are not runni ng and al so your
bl ackout diesel is not running. And so this is a
third |ayer. | mean, you have an additional
requi rement now for another diesel to just operate
igniters.

MEMBER LEI TCH: You see, that's what
bot hers me about this whole thing. Wen you say a
station bl ackout, what I amthi nki ng about i s an event
where off-site power is loss and none of the
ener gency, the safety-grade energency, di esel
gener at or s wor ked.

| think in a station blackout, you assune
t he station bl ackout di esel doesn't work. | nean, if
that's the case in a station blackout, you would
assune that this diesel that we're now proposing
woul dn't work either. | nean, how many --

MEMBER PONERS: There's a chanceit won't.

MR.  CRANSTON: I'"'m not aware of a
designated either |i ke a gas turbine like they have at

Sal emor sone ot her station-specific conmponent that's
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desi gnat ed as a station bl ackout energy source. Maybe
a --

MR. BREWER |'m Duncan Brewer. |'mthe
PRA group supervisor for Duke Power Conpany. W have
McCuire and Cat awba nucl ear stations, which are both
two-unit ice condenser plants.

I ncl uded in those station bl ackout core
damage frequencies is the likelihoodthat we will |ose
our off-site power, the likelihood that we will fai
both of the energency diesel generators, the
likelihood that we will fail our station blackout
di esel, or the turbine-driven punp, and then al so the
i kelihood that we would fail to recover power with
core danmmge.

So in the scenari os where you are | ooki ng
at potentially adding some type of power systemto
power the igniters, you woul d have al ready had all of
those failures. It has to be sonething that would
wor K.

The frequenci es are those simlar to what
was shown on that slide, in the nei ghborhood of one
times 10 or higher. 1 think the high plant that was
t here was Sequoyah from NUREG 1150.

| just want to point out that nost

utilities have worked very hard to reduce station
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bl ackout core danage frequency because t hat was one of
the insights with the |PE And that is what we
focused our attention on.

So, as a result, that high core damage
frequency for Sequoyah is from NUREG 1150, which is
about 15 years old now, | think. It's very possible
that they have worked to reduce that nunber

So | just wanted to point that out, that
that may not consider all of the plant-specific
feature that they have put in place to try and reduce
t hat nunber.

W do have a station blackout diesel
generator. And to get to core damage, it has to al so
fail.

MEMBER APOSTOLAKI S:  And do you assumne any
potential common cause failure between the station
bl ackout di esel and the other diesels?

MR. BREWER: Yes. W |ook at the ones in
t he common cause database for which we would apply
t hat neasure. Things include, for exanple, fuel and
comon mai nt enance practices, but they are diverse in
that they are not the same manufacturer, they are
different sizes, and things like that.

So you have t o go t hrough t he conmon cause

dat abase and figure out which ones you think would
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apply and whi ch ones wouldn't. And you would do the
same thing, | think, for this diesel.

You woul d t hen go t hrough and i dentify how
diverse is this backup power supply, what are the
common failure nodes that have been seen in the
dat abase that would apply to both it and your other
diesels. So you could calculate it.

But you're right. There would also be
some potential that whatever caused failure of your
other diesels is going to fail this backup power
supply as wel|.

VI CE- CHAl RVAN WALLIS:  Unl ess you use a
conpl etely diverse power supply.

MR. BREVER: If there were sonething
completely different, yes

VI CE- CHAl RVAN WALLI S: Right, like the
hydro power that was nentioned before.

MEMBER ROSEN: Wl |, even those conpl etely
di ver se sources may have to go t hrough t he sane buses
eventual |l y.

VI CE- CHAl RVAN WALLIS: So there are sone
nmechani sns for commopn cause.

MEMBER ROSEN:  Yes.

MR. VEERAKKODY: One other thing | wanted

to point out is when the station blackout was
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i mpl emented and the different plants did different
t hings, for exanple, the diesel generator has that
di esel and then the other two units cross-tied the
di esel s they had. And you had two plants, eight
diesels. So it varies fromplant to plant.

But the key factor here is what are the
sources that lead to power the different things?
There is no i ndependence between the policy applied
for the contai nment barrier and what is powering the
mtigating systens for core damage frequency.

So if you said | don't have a diesel and
on that diesel at the site, you put a diesel that is
very simlar to the site, the one you have on the
site, and then use it to power your core danmage
frequency, mtigating frequency, | ess the contai nnent,
you don't buy anyt hi ng.

However, if you find a diesel that is big
enough or small enough, you can see just to do that
i ndependence, then you build a |ot.

MEMBER LEI TCH: But when you say that the
contai nnent failure probability would gotovirtually
zero Wi t h power supply, that neans assum ng t hat power
supply is viable.

MR. CRANSTON: That's correct.

VEMBER LEI TCH: | mean, this diesel
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what ever the diesel is you' re proposing also has an
unreliability associated with it.

MR.  CRANSTON: Yes. And part of the
anal yses that were done for RES did | ook at a portable
systemlike that tolook at reliability aspects of it.
We considered it to be very close to one.

MEMBER APOSTOLAKI S: Wl |, it's above one
in a hundred that it would fail, right, for diese
generators? So essentially they're dividing the
nunber they show by 1007

MR, CRANSTON: By 100, yes.

MEMBER KRESS: | noticed we have quite a
fewslides |left to go. And we're rapidly approachi ng
atine constraint. So | wonder if we could --

MEMBER APOSTOLAKI S: |"m not sure this
appl i es, though.

MEMBER KRESS: \What do you nean? It's a
reverse 1.174 anal ysis.

MEMBER APOSTOLAKI S:  1.174.

MEMBER KRESS: It says if we had this
thing in place --

MEMBER APOSTCLAKI S: And we wanted to
renove it.

MEMBER KRESS: -- and sonebody wanted to

renove it, we would deny it on the basis of 1.174.
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MEMBER APOSTOLAKI S: That's a very

i nnovative --

MEMBER KRESS: Yes. That's very --

MR. RUBIN: This is Mark Rubin fromthe
staff.

I f you think back to five years ago, one
of the things that -- and we discussed it with the
conmttee then -- we were going to prevent was havi ng
a change t hat woul d be acceptable for 1.174 that woul d
then put us in backfit space. Well, we would take it
out. Oh, with a regulatory assessnent, we woul d put
it back in.

MEMBER ROSEN:  Why does this surprise you,
Geor ge?

MEMBER APOSTOLAKIS: W went to a | ot of
di scussion on --

MR. CRANSTON: |'mgoing to skip ahead a
little bit on the slides.

MEMBER APOSTOLAKI S: Let's nove ahead.

MR, CRANSTON: | think | can show it
graphically here, the point I was going to nmake in
conjunctionwith1.174. \Were it shows i ce condensers
there, it's basically a kind of a range of the nunbers
that we got for the anal yses as far as where the LRF

values would fall as far as ice condensers are
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concer ned.

MEMBER KRESS: That is for containnent
events only.

MR. CRANSTON: Yes. And | kind of put it
there to showthat if we are going to take sonething
out, where it would fall on that curve that's in reg
gui de 1.174.

| did the same thing also on the next
slide for the Mark Il11's. You can see for LRF, it is
down in region 2. Their values are sonewhat | ower.

| f you consider just an early rel ease,
where you only | ost contai nnment but you will get some
scrubbi ng through the drywall, it does kind of pop up
into the no change all owed area.

That was kind of what you call reverse
| ogi ¢ or however you want to apply an approach we t ook
to see if it would pass that particular test.

MEMBER KRESS: Once again, this is only
for internal events, right?

MR, CRANSTON:  Yes.

VI CE- CHAI RVAN WALLI S: | understand t hese
boundaries and this notorious plot from 1.174 are
fuzzy.

MR, CRANSTON:  Yes.

VI CE- CHAI RVMAN WALLIS:  So there is sone
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interception. There is.

MR. CRANSTON: Again, for the basis for
the direction we are heading, we |ooked at
def ense-in-depth contai nment performance goals we
di scussed wi th NUREG 0058, the LRF values, and then
t he cost benefit.

Def ense-in-depth | think we discussed a
little bit. So I will go try to go through these
slides pretty quickly. Where defense-in-depth
provides multiple means to acconplish the safety
functions and prevent release of radioactivity, as
Suni|l pointed out, it's a bal ance between core danage
prevention, containnent failure, and consequence
mtigation

Agai n an account for uncertainties, where
it be in human performance equi pnent, PRA nunbers,
whi ch we have been discussing, and external events
here, which we have sone information and are m ssing
information for other plants and had to nake sone
engi neering judgnents, defense-in-depth preserves
contai nment capabilities and system redundancy
i ndependence and diversity.

As t he ACRS nenti oned when t hey passed t he
generic safety i ssue over to NRRfor review, certainly

def ense-in-depth is a consideration that warrants
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further action.

VI CE- CHAIl RVAN WALLI S: Wl |, you coul d say
t hat def ense-i n-depth nmeans t hat none of your barriers
shoul d have a condi tional failure core failure bigger
t han sonet hing, whether it's .5 or .1 or whatever it
is. If you |ose one conpletely, you have |ost that
part of defense-in-depth.

MR, CRANSTON:  Yes.

VI CE- CHAl RMVAN WALLI S: So it seenms a
fairly strong argunent, although defense-in-depthis
always a little bit undefined.

MR. CRANSTON: Yes. That's one thing we
didstrugglewith, too. As we nentioned earlier, with
the igniters provided, these nunbers we're talking
about, we will get below It looks like we'll get
bel ow the .1 val ue preventing the | oss of contai nnent
with the associ ated rel ease of radioactivity.

| think | have al ready covered this | arge
early release thing previously. W did go back and
| ook at cost-benefit considerations. Inthis case, we
| ooked at sone way to i nmply some val ues for externa
events.

And even if we determ ned that the costs,
we felt the costs were relatively |low, and here | have

taken the graphs that | had before and added on a
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colum that shows sone estimated cost ranges, the
colum 7, which is the cost of the vertical |ine,
whi ch goes up to al nost around $150, 000, represents a
smal | portable systemor just a portable generator,
but basically an extension cord and you plug it into
t he panel .

This was a systemthat was installed at
Sonnes. They installed a backup power system for
steam generator |evel based on a severe accident
scenario and station blackout. VWhat they felt
confortable with there was just basically a snall
portabl e generator. They did get two per plant with
an extension cord.

The hi gher portion of the col um, whichis
up around 250 and may go a little bit higher because
that is an estimated range, is for a pre-stage system
where you actually have the generator installed at
sone | ocation, with sone hard wi ring and swi tch panel s
so that there is I ess inpact on operators. The core
is actually aimng the install at an in-service.

VI CE- CHAl RVAN WALLI'S:  Remind nme of the
kil owatts you require. How many kilowatts do you
require?

MR. CRANSTON: It's in the range of 4,000

to 20,000 watts.
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VI CE- CHAl RVAN  WALLI S: So it's four

kil owatts?

MR.  CRANSTON: Yes, 4 to 20 kilowatts
dependi ng on --

VI CE- CHAI RVAN WALLI'S: That's not a very
big generator at all

MR. CRANSTON: No, no. It's basically --

VI CE- CHAI RVAN WALLI S: The commerci al one
is much cheaper at 150, 000 bucks.

MR. CRANSTON: That's basically the size
t hat nost people probably get if they want one for
t heir homne.

VI CE- CHAl RVAN WALLIS: That's right. |1
nean, we've got one, and it cost a fraction of the
anount that you put up on the screen here.

VEMBER KRESS: That's not
nucl ear-qual i fi ed.

VI CE- CHAI RVAN WALLI S: Well, you have
something nore reliable if you buy it from the
hardware store than if you try to qualify it
nucl ear - w se.

MR. CRANSTON: We include estimated costs
of training, witing procedures, maintenance.

VI CE- CHAIl RVAN WALLI S:  Ckay.

MR CRANSTON: We triedto cover the whol e
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ni ne yards here. In conjunction with the regulatory
options, as far as inplenenting sone type of backup
power, we |ooked at generic comrunications, which
i ncluded generic letters, information notices.

Let ne back up a little bit. On generic
letters, generally they are there for conpliance
issues. This is not a conpliance issue. |nformation
notices transmt information. Regul atory issue
summari es again basically transmt information. And
so it is a voluntary participation.

The bulletin is reserved for wusually
urgent and significant issues. This is not an urgent
i ssue, even though we feel it is justified.

VI CE- CHAl RVAN  WALLI S: What is the
regul atory cost of all of this? It's a rather small
anount we're tal king about.

MR. CRANSTON: It depends on whi ch way we
end up going as far as whether it would be a
rul emaki ng or --

VI CE- CHAl RVAN WALLI'S: But it | ooks as if
the cost of the NRC and the industry are wangling
about this and eventually getting something done is
going to be just as large as the cost of actually
installing the equipnent.

MR. CRANSTON: | think you're right.
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MR. PALLA: There is a regulatory cost
enbodied in the cost estimates. |t would be divided
by all of the plants.

VI CE- CHAI RVAN  WALLI S: The nore you
wrangl e, the nore that goes up. And the | ess benefit
you get.

MR. PALLA: It was not a big factor, but
yes, if you argued a | ot and dragged it out, it m ght
cost nore.

MR.  CRANSTON: We did pursue possibly
i ssuing an order, but, again, we deferred fromthat
because there was little public involvenent. W did
want to have public invol venent, and we had a public
nmeeting. And orders are also usually reserved for
urgent conpliance issues.

We di d di scuss the managenent gui delines
at the public neeting that we held in June of this
year. W didreceive sone feedback fromthe |icensees
that they felt that severe reaction managenent
guidelines mght be inplenented too late in the
acci dent sequence and m ght not be appropriate, that
t hey woul d have to actually incorporate any type of
procedural changes and activities in their EOPs.

In fact, at San Onofre, that's what they

did there. For their particular system they
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incorporated it intotheir EOPs. Then we al so | ooked
at rul emaking. O course, the final action would be
no acti on.

As | mentioned, we had the public nmeeting
in June. W did receive |licensee feedback. As was
poi nted out earlier by Sunil, the |icensees thought
that that they could nmaybe better spend their
resources on prevention, rather than mtigation. As
| nmentioned, the SAMc nmay not be viable due to
timng. They were consideringthat, eventhoughit is
t he | east cost option, that the portable generators
may create an operator burden. So they were |eaning
nore toward a pre-stage systemif, infact, they m ght
want to go that way.

They did, of course, have additional
desi gn gui delines, which basically was as far as the
NRC i s concerned, what San Onofre did in conjunction
with installing that system was adequate.

As far as regulatory action, based on
feedback from ACRS, the action was warranted.
Currently the staff is | eani ng towards rul emaki ng, as
we discussed earlier.

In sunmary, we don't see that it is an
i mredi at e safety concern because it IS a

| ow probability event. However, pursuing some type of
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action requiring backup power is consistent with a
def ense-in-depth policy, as we see it.

W see it as a substantial safety
enhancenent from the standpoint of the conditional
contai nnent failure probability shouldyou get tothat
point, that it will neet the NRC risk acceptance and
saf ety goal gui dance consistent with the NRC goal of
mai nt ai ni ng safety.

We think the costs are justifiable. And
we think that rul emaki ng may be appropriate.

MR. VWEERAKKODY: | just want to enphasi ze
don't repeat thelast bullet, | want toreiteratethis
is the option we are | eaning towards. The reason we
are here today is to listen very carefully and | earn
what ever we can fromany ot her presenters or fromyou.
And if a different option can get us to the goal |ine
in an effective way, obviously we will do that.

VI CE- CHAl RVAN WALLI S:  One opti on woul d be
for industry to sinply do it.

MR WEERAKKODY: What is that?

VI CE- CHAl RVANWALLI S: If industry didit,
t hen you woul dn't need a rule.

MR, WEERAKKODY: That's correct.

VI CE- CHAl RMAN WALLI' S:  And t hat woul d save

everybody a | ot of tinme and noney.
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MEMBER LEI TCH: Greg, can you helpnme with

one problemthat I amleft with? | mean, we talk
about the station blackout in that. Then to protect
against that, the utilities, many of them put in
station blackouts, diesels, or some other means of
providing a diverse source of power in that
eventual ity.

Now, here when we're tal ki ng about station

bl ackout, it sounds like we're assumng that that
station blackout diesel is lost as well. It seens
like there is sonething illogical to this.

In other words, the station blackout
doesn't | ose the station bl ackout diesel, does it? I
mean, | thought the station bl ackout diesel was there
to function in that situation.

MR. WEERAKKODY: That's where | think we
really need to clarify. That's a subtlety. Like |
said before, if you go to a site where they had two
di esels before the station blackout tool and then
after the station blackout tool they cane up with a
procedure or out of the diesel just |like the ones they
have - -

MEMBER LEI TCH: I n sone cases, that was
not. It was a different kind of diesel.

MR VEERAKKODY: Yes. It was a different
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ki nd.

MEMBER LEI TCH: But anot her key point
there is that even if the |licensee has anot her di esel
t hat powers the containnment but it has nonitors as
well as the mtigation equi pnent that previous core
damage, the net benefit is mninmal.

| think what we are | ooking at is in a way
gai ni ng i ndependence by havi ng | ow cost, | ow voltage
di esel s that are dedicated to the hydrogen igniters.

MEMBER LEI TCH: Perhaps it's not the case
now, but couldn't the station blackout diesel power
t hese hydrogen igniters as well? Wuld that be an
acceptable solution or are we assuming that in the
station bl ackout event, the station bl ackout diesel is
| ost, too?

MR. WEERAKKODY: Yes, we are. In all the
core damage frequency nunbers in all our argunents, we
presented a station bl ackout neans you have | ost al
energency AC power on site.

MEMBER LEITCH So if that's the case,
then why don't we lose this other diesel you're
proposi ng, then?

MR. WEERAKKODY: One of the reasons, if
t he diesel that you add is diverse --

MEMBER LEI TCH: |' msaying we al ready did
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that. We added these diverse station bl ackout di esels
or sonme other means of coping with the station
bl ackouts. Didn't we already do that?

MR. WEERAKKODY: No. | don't think that's
necessarily true for all sites under consideration.
| don't --

MEMBER LEI TCH: Wl |, perhaps the --

MEMBER ROSEN:  For a site for whichit is
true that they have already added a station bl ackout
di esel that is diverse, they coul d power the hydrogen
igniters fromthat di esel or they have al ready power ed
the hydrogen igniters from that station blackout
di esel ? Haven't those plants already conplied with
what you're asking for? It sounds to nme like they
have exactly conplied. It is different fromplant to
pl ant .

A plant that is as | just described woul d
be in conpliance al ready wit h what you are aski ng for.
Wuld it not?

MEMBER LEI TCH: That's exactly what | was
sayi ng, yes.

MR RUBIN: If I could add? This is Mark
Rubin again fromthe staff. It is certainly a good
point. It is sonething | think we will need to | ook

at, that the quantification of the SBO risk, the
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pl ant - speci fic quantification, of course, takes into
account all of the on-site sources if they're in the
nodeling -- and generally with the updated nodels,
they are in the nodel. That would include an
alternate diesel if there is one, even conbustion
turbine if there is one. Those are to a | arge degree
diverse, as is the BWR-6 small HPCl diesel

Even with the diversity, thereis failure
probability, both independent and random And, as was
poi nted out earlier by one of the comm ttee nenbers,
some comonality in the distribution system
mai nt enance comonalities to sonme degree, fue
commonal ities to sone degree, that can give you sone
conmon cause failure contribution. And those are
nodel ed in the PRA. They gi ve you essentially the CDF
val ues that were present ed.

The plants with the alternate AC sources
clearly have |ower SBO contributions for the nost
part. | have to be a little careful here.

Then the pl ants that are t he copi ng pl ants
wi th four-hour, eight-hour batteries with | oad shift,
even with the alternate sources, you will have sone
SBO contri buti ons.

The al t ernat e AC power sources, the snal

one we're tal king about, is conpletely diverse, very
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little to no comonalities at all. And it's
supporting the other pillars, so to speak, the
m tigation, t he cont ai nnment integrity,
def ense-in-depth pillar.

| think the point that was raised is a
good one. And we would need to consider that in
rul emaki ng. But the differenceindiversity |evel and
the difference in the defense-in-depth support are
very different in the alternate AC sources, which
al ready have bought quite a |l ot because the SBOri sk,
of course, before was quite el evated conpared t o what
it is now

MEMBER LEI TCH: It just seens to ne this
little diesel that we buy at Sears and Roebuck, we're
kind of assuming that that is going to be nore
reliable than this --

MR. RUBIN. No, no, of course not. No,
no. You're absolutely right. O course, it's not
going to be nore reliable. But even if it's 80
percent reliable, 60 percent reliable, that's a
significant recovery potential for an SBO event that
doesn't exist now.

MEMBER KRESS: | think we need to conti nue
with the meeting now. We're running out of time. The

next thing on the agenda is to hear fromthe i ndustry.
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| guess the first presenter would be Ken Meade with
t he BWR owners' group.
MR. MEADE: Thank you and good nor ni ng.
MEMBER KRESS: Woul d you |i ke to stay back

there or cone up here?

MR. MEADE: Yes, | will. M nanme is Ken
Meade. | amthe licensing unit supervisor at Perry
Nucl ear Power Pl ant. My background is that of a

seni or reactor operator who has been trained in the
pl ant energency procedures. | thank you for the
opportunity to speak to you this norning on behal f of
the boiling water reactor owners' group.

| f youw || | ook on your handouts in slide
2, the BWR owners' group recently forned a conmttee
to review the inpact of GSI 189 on the Mark 111
cont ai nnent owners. This was pronpted because of the
differences between the BWR Mark |1l containnent
pl ants and the PWR i ce condenser plants.

The commi ttee focused on the benefits and
costs associated with GSI 189. The results of the
review were conmuni cated to the NRCin aletter from
the BWR owners' group dated OCctober 23, which |
bel i eve you have there today.

BWR owners' group letter 3053 addresses

issues related to the potential benefits and costs
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associated with the NRC proposal. The letter also
provides information from the BWR plant energency
guidelines as it relates to hydrogen control.

The third slide. Reviewi ngtheresults of
the NRC report, which was entitled "The Benefit- Cost

Anal ysis of Enhancing Conbustible Gas Contro

Avai l ability at I ce Condenser in Mark |11 Contai nnent
Plants,” the coormittee noted, -- and I'l | paraphrase
fromthe report -- using lifetine averted off-site
costs for internal events for the exanpl e cases; i.e.,

the mean NUREG 1150 case, the ice condenser cost
estimate with late failure is $320, 000 whi |l e t he Mark
1l lifetine averted cost for the nean NUREG 1150 case
is estimated at only $10, 000.

In other words, the results fromthe ice
condensers are higher than the Mark I11's by a factor
of roughly 30. Thus, there is a great difference
between the PWR ice condenser and the BWR Mark ||
pl ant s.

The committee al so noted that none of the
four Mark 111 containnent plants were required to
cal cul at e a core damage frequency for external events.

So the cost-benefit anal ysis i s skewed by
using an unjustifiably large external event

contribution to CDF. So the BWR owners' group
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conm ttee has concl uded that the benefits associ ated
with GSI 189 do not warrant the cost of a BWR pl ant
nodi fication.

I f you | ook at slide four, our energency
operating procedures currently specify that hydrogen
concentration nmust be known to be bel ow t he hydrogen
defl agration over-pressurization limt prior to
energi zing or reenergizing the hydrogen igniters.

This is determ ned by using one of three
neans, the first being determ ning that water |evel
has remai ned above the top of active fuel. The second
woul d be hydrogen anal yzer indication. And the third
woul d be a chem stry sanple.

Both the second and the third options
require electric power. And for sone plants, thisis
required to open containnment isolation valves, as it
isinm plant. The plants al so have heat tracing on
the sanple lines. And you al so need power to power up
t he anal yzers, which has a sanple punp and anal yzer
unit.

Some installed hydrogen analyzers also
need cooling water in order to cool a sanple froma
steam | aden cont ai nnent at nosphere. In that case,
backup power supplies woul d need to be nuch | arger to

energi ze the support equipment. And power routing
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schenmes woul d be rmuch nore conpl ex.

Larger generators are | ess portabl e and so
require nore sophisticated fuel cooling and exhaust
arrangenents. Consideration, then, nmust be given to
t hese backup power supplies on their effects of other
system structures and conponents in their vicinity
shoul d they be pre-staged.

VI CE- CHAI RVMAN WALLI'S: ' mnot quite clear
on this.

MR, MEADE: (Kay.

VI CE- CHAl RMAN WALLI S: | f you have a Sears
Roebuck portable generator, why do you need all of
t hese other things to go with it?

MR MEADE: Well, in our plant --

VI CE- CHAl RVAN WALLI'S: If it coolsitself,
it's air-cooled and --

MR. MEADE: Well, in our case, if we have
t he hydrogen anal yzers and we need an assenbly letter
that we sent and an attachnent. If we need the
cooling water, the support systens for the cooling
wat er system that is, thelake systens, we're tal king
nore |ike 1,200 kilowatts.

VI CE- CHAI RVAN WALLI'S:  You nean to cool
t he anal yzers?

MR. NMEADE: To cool the analyzer, yes.
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That is the biggest electrical |oad, the support
equi pnent to cool the analyzers. So that would really
entail a very l|large machi ne, about 1,200 kil owatts.
| will nove on to slide 5. Oper ati ng
coolers don't have unlimted manpower. And so
procedures for station bl ackouts currently prioritize
the restoration of power by directing operators to
attenpt to locally start failed diesel generators.

In our plant, for exanple, we have two
light generators and a third HPSI diesel generator,
which is by a different manufacturer of diverse
desi gn.

VI CE- CHAl RVAN WALLI S: Excuse ne. \What
pl ant did you say that was?

MR. MEADE: This is ny plant is Perry.

VI CE- CHAl RVAN WALLI'S:  Perry?

MR. MEADE: Yes. And, again, that's ny
particular unit.

Secondly, the operators are directed to
line up the plant to receive off-site power. This
entails opening feeder and | oad breakers and wal ki ng
down power transfornmers and the |l i ke, whichis fairly
| abor -i nt ensi ve.

The enmer gency response or gani zati on hel ps

t he operating crewto assess the plant's status and to
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prioritize restoration activities with the goal of
avoiding or mtigating damage to the core.

And so, finally, on the last slide,
t herefore, the BWR owners' group, GSI 189, conmittee
requests that the NRC review the need for rul emaki ng
fromour three plants.

From the information found in the NRC
benefits and cost study, conmbined wth the
uncertainties and risk contributed from external
events, we feel that the benefits do not justify the
cost. We feel that the issues raised by GSI 189 can
be addressed wthin the enmergency response
or gani zati on.

That concludes ny comments. Thank you.

VI CE- CHAI RVAN WALLI' S: | ampuzzl ed by why
this wasn't sorted out before. Nowit seenms we have
very conpeting views here, which appear before the
ACRS wi t hout havi ng been resol ved.

MR,  CRANSTON: Yes. | would like to
conment on that. Referring back to slide 21, which
ki nd of tal ks about the cost, we di d have a di scussi on
with the BWR owners' group in conjunction with the
letter they sent.

Previ ously, the external event val ues t hat

| have been using at the public neetings and
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di scussi ons were based on the assunption that naybe
the external event factor is about the same for any
pl ant, whether it be ice condenser or a Mark I11.

So originally I had a nagnitude about
equi valent to this stacked on top of these particul ar
colums. After discussions with them we felt that
based on their input and doi ng some research, that a
| ower value would be appropriate. So for the
presentation today, this was brought down.

Al so, as was ment i oned in t he
presentation, as far as the benefit, for plant nunber
four is low, as you can see here. For other Mark
I1l1's, it is a big higher. Yes, in both cases, even
with external events here, froma pure cost-benefit
analysis, it's lower. But the cost-benefit criteria
is not. But the benefits exceed the cost. It has to
be that the benefits are commensurate with the cost.

So one could argue that froma pure math
st andpoi nt, but, of course, there areuncertaintiesin
bot h of these nunbers as far as howthese stacks coul d
go up and down both over here and over here. W still
felt we were looking at the overall cost of the
backfit still in the ballpark as far as justifiable
costs for the safety gain.

W also discussed their concern about
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having to have additional power for the hydrogen

anal yzers. \Wat we asked themto consider -- and they
hadn't had time, | think, since we just had the
di scussion shortly after receiving the letter -- we

asked themto consider, if your plant is operating and
somet hi ng happens and now you | ose power and you | ose
power to your indication as far as your hydrogen
anal yzers are concerned, wuld that not be the
appropriate time to just go ahead and turn on the
igniters perenptorily? And then you don't have to
worry about it.

By flying blind, if you don't know what's
in there, eventually something is going to happen
anyway. Even if you had analyzers onit that said it
was goi ng to build up, you woul d want to rmake sure you
had those igniters on before you got to that point.

So we did ask themto consider that as an
option to just turn the igniters on grantily. Then
t he problem of not having anal yzers goes away. And
t he addi ti onal associ ated power requi renents woul d go
away.

MEMBER SIEBER: | would think that that
woul d be t he obvi ous sol ution. Just don't worry about
t he anal yzers. Turn them on

MR. CRANSTON: So we asked t hemt o suggest
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that as an alternative.

VI CE- CHAI RVAN  WALLI S: So that cost
estimate of a mllion dollars would conme back down to
sonmething |ike your cost estimte --

MEMBER SI EBER:  Forty-nine, ninety-five.

VI CE- CHAl RVAN WALLIS: -- if you didn't
have to keep the anal yzers going. |Is that true?

MR, CRANSTON:  Yes.

VI CE- CHAI RVAN WALLI'S: It is nore like a
mllion.

MR. MEADE: If | couldtell you what we do
right now, currently in hydrogen control, we are
directed to first start the anal yzers as soon as the
pl ant goes into the pl ant emergency procedures for any
reason. That's the first thing you do, is start the
anal yzers, because it takes a few mnutes to get a
sanpl e.

Once the level either becomes unknown,
| evel drops to | evel one, which is 16 i nches above t he
top of reactive fuel, then in practice, we do start
the igniters right away.

We have an all owance currently that says
that if we're belowthe top of active fuel for up to
ten mnutes, we can start the igniters. So we have

gone belowthe top of active fuel. And we turn on the
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igniters.

Wthin ten mi nutes, we're okay. But what
that requires is to get those. |If we have a diesel or
what ever, it woul d al nost have to be pre-staged and up
and runni ng. Again, that's operator action, which we
have imted crews to do that. So they woul d probably
be diverted fromtrying to start a di esel generator to
go over and start this thing.

As far as cost, we have tried to do sinple
nodi fications before. One tine we installed a
charging punp that was basically an off-the-shelf
punp, put it on a slab inside a building, use the
wel di ng receptacle to power it up and a tenporary hose
torunit into the high-pressure core injectionline.
That was nearly amllion dollars for the design. The
actual cost of the punp wasn't that nuch, but the
actual analysis for seismc considerations and
everything that went along with it was very high. So
that's ny two cents on that.

MR. CRANSTON: Again, | just wanted to
point out that as far as this backup system is
concerned, it does not have to be safety-related. As
far as any seismnmc considerations, we did check with
Sonnes as far as their costs associated withit. And

they are in a very high seismc area.
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The only thing they added for any other
consi derations was where they |locate as a portable
generator, they strapped it down. And where they
| ocated the gasoline in their flanmabl e | ocker, they
made sure that that |ocker literally was strapped
down. That was the only additional considerations
they had for a basic non-safety system

MEMBER KRESS: Are we still tal king about
a portabl e generator or one that's actually installed
and wired up and ready to go?

MR. CRANSTON: At Sonnes, it was portable,
totally portable.

MEMBER KRESS: But that's not your
recommendation at this tinme?

MR. CRANSTON: Yes. W're confortable
wth --

MEMBER KRESS: You're still confortable
wth --

MR. CRANSTON: The feedback that we're
getting is that from an operator standpoint, they
m ght want to enhance the system

MEMBER KRESS: kay. | think now we need
to go on to the presentation fromDuncan Brewer with
Duke Energy. | think he's speaking not for the PWR

owners but for Duke Energy, | think.
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MR. BREWER  As | nentioned before, ny

nane i s Duncan Brewer. And | am from Duke Power
Conpany. | amthe manager of the group that does the
PRA anal ysis for Duke Power Conpany. And we have
McCuire and Cat awba nucl ear stations, both of which
have ice condenser contai nnents.

And we have actually been working in this
area with the NRCfor sone tine. W provided quite a
bit of analysis to support the research work that was
done. And a lot of the nunbers that you see on the
slide represent our core damage frequency and al so
some of our cost estimates.

In regards to the history, Duke started
doing PRA work back in the 1980s. And whenever we
were requested to do the | PE study, we provided an
update to the PRA study that we al ready had for those
stations.

We had already identified that for ice
condenser contai nnments, station blackout was a nmj or
contributor to the core damage frequency and that for
those scenarios, the igniters would not provide
hydr ogen control . So what we attenpted to do was
nodel it in a simlar fashion to NUREG 1150.

When we did that, we still sawthat early

contai nnent failure was dom nated by hydrogen burns.
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So we investigated at that tine whether or not there
was a cost-beneficial way of addressing hydrogen
control independent of the core danage station
bl ackout .

What we concl uded was -- and sone of the
same thi ngs that | have heard you di scuss here are how
can you provide power to the igniters when we have
al ready assuned t hat many of the safety-grade diesels
and even your station blackout diesel have failed?

What we see is that the case becones very
mar gi nal because we have put so much enphasis in
trying to reduce the core danage frequency from
station bl ackout.

And theonly thingthat really is feasible
is a very |lowcost option. Wen we | ooked at it, we
weren't |ooking at the |ow cost option. W were
| ooking at a nore nmmjor sonething that was nore
subst anti al .

So the focus of ny presentation today is
to di scuss sone of the issues that we feel need to be
addressed if we proceed with the idea that the
| ow cost option does provide benefit.

So we are not really going to tal k about
the averted cost or the risk associ ated, the averted

risk cost, as Ceorge called it. W want to talk a
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little bit about howyou i npl enent a change t hat woul d
provi de benefit.

When t he ACRS provi ded gui dance to t he NRC
that they felt like it was a significant enough i ssue
to proceed, the primary focus | think of the ACRS was
t hat sonething in SAMG was the appropriate way to go
because of the margi nal benefit that was seen

We really see problens with that type of
a philosophy because the SAMGs, severe accident
m tigation guidelines, the way that the PAR pernitted
those, they really don't take place until you have
al ready started in the core danage. And by that tine,
it would be too late to try and put in place hydrogen
control.

So the primary focus needs to be if we
feel likethisis alowcost option, it still needsto
go into the energency procedures. And, as we were
just talking about, you can't wait for nonitoring
hydrogen because the hydrogen nonitoring won't be
available. 1t has to goin place well before any core
damage occurs.

And so as a result, we believe that a
pre-staged energency power supply needs to be t he way
to go, not one that is portable, not one that is

brought out in the mdst of an accident, where
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currently the station bl ackout core danage frequency
i s dom nat ed by external events, possibly atornado or
a large seismc event. So we believe that pre-stage
needs to be the case.

Al so, whenever you put it into the
emergency procedures, it brings about a nyriad of
ot her activities associ ated wi th nucl ear power pl ants.

For exanple, training requirenents are
different. It scopes into the maintenance rule as a
ri sk-significant system So you have to nonitor the
availability and reliability.

To be able to make a change to the
energency procedures, you have to be able to pass
50.59. Is there an adequate basis for show ng that
powering this supply without the air return fans
doesn't create a potential threat that hasn't been
anal yzed by the utility? And would it pass the 50.59
guesti ons?

Those are all issues that we see that need
to be addressed whenever we tal k about how are we
going to inplenent a change that would provide
benefit.

That was a | ot of our discussion when we
presented in June. And | guess that is still our

primary focus from Duke Power Conpany, that if we
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proceed, then it needs to be very clear that the NRC
has justified this as a |l owcost option. And if we go
forward with rul emaking, it needs to be clarified what
that | ow cost option really needs to | ook like.

The reason | say that is in many cases,
when we have attenpted to voluntarily put in place
| ow- cost options, what we see is that the first tinme
an inspector cones to the site and | ooks at what we
have done, he starts raising questions about, well,
why didn't you do this and why didn't you do that? So

MEMBER PONERS: Let ne ask you a questi on.

MR, BREVER  Yes.

MEMBER POVERS: You say the inspector
rai ses questions. Do you just give himan answer?

MR. BREWER: No. They don't accept that.
For exanple, if we were to say that it doesn't need to
be used for a seismc event but our station bl ackout
core damage frequency is dom nated by seisnm c event,
if it is not clarified that it doesn't need to be
seismcally designed, then the inspector is going to
say, well, | think it should be seismc.

Now, if it's clearly described that it
doesn't need to be seismcally designed, that's what

we're looking for. If it's clearly described that it
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doesn't have to be a safety-grade diesel, thenthat's
t he type of guidance that we're | ooking for.

MEMBER POAERS: But wouldn't it be?

MR. BREVER  \Wat ?

MEMBER PONERS: Whuldn't it be?

MR. BREVER  \Wat ?

MEMBER POVERS: Clearly described as
doesn't need to be seismcally qualified or whatever.

MR. BREVER: We don't know yet. W don't
really know how the NRC is going to --

MEMBER POVERS: You have a |l i censi ng basi s
sonmewhere for this. And it says -- and you show it.
And he's happy at that point.

MEMBER ROSEN:  Well, | think what you're
assumng, Dana, is that they need to have the
authority to put it in the plant with a design basis
different than other safety-rel ated equi pnent.

MR BREWER Different than the current
systemthe way that it is designed.

MEMBER ROSEN. Ri ght.

MR. BREVER: For exanple, the current
systemthe way that it was licensed requires the air
return fans to be operating in order to verify that
you have adequate hydrogen control. Well, the NRC s

attenpting tojustify this changeis not requiringthe
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air return fans. So it needs to be clearly described
that this backup power doesn't neet the supply power
to the air return fans.

MEMBER ROSEN: | see this as an entirely
reasonable plea to make sure that if we go to
rul emaki ng, whatever the rul e says is consistent with
t he anal ysis, the cost-benefit anal ysis.

MR. BREWER  That's correct.

MEMBER ROSEN: It doesn't trunp the
cost-benefit analysis in the end gane.

MR. BREVEER: That's exactly what we're
seeing, that we need to be very careful that if it's
justified on the basis of al ow cost option, sonething
like the San Onofre portable generator, then it's
clearly specifiedin whatever guidance i npl enents the
rule that that is what we need. And whenever we do
that, then we're not second-guessed by i nspectors and
ot her people who cone in and say, "Well, why isn't it
t hi s?"

MEMBER ROSEN: And that conmes back to
Dana's point that if you go through that whol e process
and put it into a licensing basis wth the
clarifications that it doesn't trunp the cost-benefit
analysis and you're sure of that, you make sure

everybody understands it and t he i nspect or who nmay not
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understand it, for instance. A new inspector is
directed to the right docunents. And eventually he --

MEMBER SI EBER:  That's correct. But that
has to be a part of the rul emaking.

MEMBER ROSEN. Ri ght.

MEMBER SI EBER: That's whereit's set out.

MEMBER ROSEN:  And | think that is what
Duncan is saying. He wants to require the design
criteria are well-defined.

MR. BREVWER: Wel | -defined designcriteria
isthe primary focus of both our | ast neeting and al so

this nmeeting from the point of view of Duke Power

Conpany.

MEMBER ROSEN: Is the staff opposed to
wel | -defined design criteria? Okay. Then you're
pushing on an open door. | think it's a good push.

MR. BREWER  Well, | haven't seen nuch
progress on defining those criteria yet. So | guess
that's the reason that we' re bringi ng the same nessage
back.

MR. VWEERAKKODY: Duncanis right. What we
aretrying to do is address and then get to the safety
enhancenents, but we do not want to put undue or
unnecessary burdens. So fromthat context and al so

fromthe context you said, the cost-benefit has to be
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consistent with the same criteria.

So we t ake Duncan' s f eedback very seri ous.
And we tend to agree with the high | evel, yes.

MR. BREWER: Ckay. The only final comment
that | have is that | think that one thing that has
been talked about here is that this is for
def ense-in-depth and that this is an i ndependent way
to prevent containnent failure independent of
preventing core danage.

Really, all it would do is renove the
t hreat of hydrogen burns early in the contai nnent and
prevent sonme potential challenges to the contai nnent
early on.

It doesn' t remove heat from the
containnent. And, as a result, even if this is in
place, it can't prevent containnment failure. So I'm
not sure that that point has been clear in our
di scussion this norning. It would only renove the
t hreat of hydrogen burns early in the scenario.

It woul dn't renpve heat fromcontai nment.
And, as a result, many of the core danmge scenari 0s
that we're identifying as station blackout would
eventually lead to contai nment failure anyway.

VI CE- CHAl RVAN WALLI S: So their statenent

that the containnent failure probability, initial
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probability, would go essentially to zero? You are
taking issue with that?

MR. BREVWER: Yes. And | think they woul d
agree that it doesn't really go to zero. The threat
from hydrogen burns goes to essentially zero.

MR. PALLA: W were focused on the |arge
early rel ease frequency there. W would admt that,
yes, if you don't have any heat renoval, you will get
|ate failure eventually if you --

MEMBER PONERS: This is not unusual for
any reactor. Unmtigated core neltdown accident has
a containnent failure probability of one sooner or
| ater.

MEMBER ROSEN. Right. But that's why we
have energency plans to --

MEMBER PONERS: Sure. That's why there's
anot her elenment of it.

MR,  PALLA: W would stick by the
statenent that this deals with large early rel ease
frequency and reduces it <close to zero, the
reliability of the generators thensel ves and t he human
actions to the nonitors.

MEMBER KRESS: At this tine | think we
want Ed Lyrman of Union of Concerned Scientists, who

wants to nmake some comrents.
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MR. LYMAN:. Thank you. | appreciate the

opportunity to say sonmething at this neeting.

Edwi n Lyman from the Uni on of Concerned
Scientists. | would just |like to enphasize that we
believe that it isreally time to act and make a fi nal
deci si on, get some resolution onthisissue. And |l am
gl ad that there does seemto be sone apparent progress
at this neeting.

Now, just to underscore why | think it is
really tinme, it is actually |l ong overdue, to see sone
action on this is | have gone through the chronol ogy.
| am not going to point out everything here, but the
first time | became aware of this issue was 1998, when
there was the first nention that the direct
cont ai nnent heating resol uti on was not going so well
for the ice condensers and that the conditional
containment failure probabilities were com ng out
greater than .1 for sone plants.

It wasn't until April of 2000 when NUREG
CR- 6427 was finally published after a | ong del ay and
a nunber of bureaucratic hurdles that had to be
passed. But no matter how t he nunbers were tweaked,
t hey coul dn't make this high conditional containnment
failure probability go away for the ice condenser

pl ant s.
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So finally once that document cane out,
the staff did propose the establishnment of GSI 189
Sept enber of 2000. It wasn't until Decenber of 2001
when the commssion requested an expeditious
resolution on this issue.

It wasn't until November 2002 at the ACRS
nmeeting that Jack Rosenthal said there's already been
enough nunber crunching over 20 years. It's tinme to
make a deci si on.

Yet, here we are. [I'll just stick to the
punch. 1It's already Novenber 2003. And there still
i s no decision, even though there was tinme enough to
nodify 10 CFR 50.44 or risk-informit to publish a
final rule that only included reduction of regul atory
burden and did not include anything that would
i ncrease burden because it was still being deli berated
on in this GSI process.

| think if you could get the rule out,
then you' re well on your way to where therereally is
a new inpetus to resolve this issue in a tinely
f ashi on.

Now | woul d |'i ke to add nmy support for the
notion that defense-in-depth is not optional for
nucl ear power plants in this country. 1 think we al

know t hat public acceptance of nuclear power in the
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U.S. post-Chernobyl is largely predicated on the
under st andi ng anong t he public that U S. reactors have
containnents that wll resist the kind of high
pressures that we're seeing during a Chernobyl-type
event.

Unfortunately for SBO sequences for the
i ce condensers and, in particular, for some sequences,
t hey have no contai nment at all because of the high
conditional containnment failure probabilities.

And | believe that a function of
containnent is not a safety enhancenent, as it has
been characterized in the past at these neetings, but
is actually an adequate protection requirenment. |
t hi nk that the high delta LRFs that we have seen t hat
the staff has cal cul ated underscores that.

As far as focusing on prevention only,
there i s one i ssue that hasn't been di scussed at this
neeting today. And that's the fact that reducing the
probability of SBOis only good insofar as you don't
have a deli berate event. And you have to al so address
conmon node vul nerabilities that can be exploited by
terrorists.

For that reason, focus on prevention can
only go so far if you have an adversary who can

counter your preventive action. And, in particular,
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the comon node failure represented by station
bl ackout at ice condensers | eading to al nost certain
contai nnent failure is potential vulnerability that
could be exploited by terrorists. It has to be
cl osed. Now --

MEMBER PONERS: M. Lyman?

MR LYMAN: Yes?

MEMBER PONERS: Coul d you explain this a
little nore to ne? | amnot aware of requirements in
the regulations that say that | have to |ook at
actions by potential terrorists beyond the design
basis threat.

MR LYMAN. Well, I'mnot saying this is
beyond t he design basis threat. You're right. There
is no regulation that requires, let's say, license
amendments or nodifications be nmade taking into
account terrorist attacks.

But | think UCS; in particular, Dave
Lochbaum has gone on record believing that that kind
of process shoul d be brought to bear in consideration
of |icense anendnents and ot her regul atory actions.
In other words, the terrorist threat should be
considered in addition to safety initiators.

MEMBER PONERS: | see. He is nmaking sone

petition to the conm ssion for rulemaking in this
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effort so that I"IIl --

MR LYMAN:  Yes.

MEMBER PONERS: -- better knowwhen | have
to take this and look at it?

MR. LYMAN: Right. And here it's obvious
that if you want to really mtigate the threat, you
are not going to want to put your diesel generator in
a position where a single terrorist explosive, for
exanpl e, would create a common node failure and take
out all the protection at once. So when you consi der
di versity, you are going to want to consi der sone sort
of diverse protection as well.

The final point here is that even if the
cal cul ated cost-benefit differentials are marginal --
and | don't believe that is the case for this exanple
-- consi derable wei ght should be given to
def ense-i n-dept h when det er mi ni ng whet her regul atory
action is needed. It should be their qualitative

consi deration, should push the scal e and direction of

regul atory action. 1 think that point was made by t he
staff over a year ago. And | think it is still true
t oday.

Now, why don't | think the cost-benefit is
mar gi nal ? Even wi t hout t he additional external event

on benefits that we saw today, the fact is -- and |
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t hi nk everyone acknow edges -- that there are |arge
uncertainties in the use of Level Il PRAto try to
come up with precise benefit quantification.

| don't think the technology is there yet
to be able to do those. And in Duke's initial severe
acci dent nmanagenent alternatives analysis for the
i cense renewal case, it had in some cases benefits or
di fference between cost and benefit.

There were | ess than a factor of two. And
they argued that that means that some of these
interactions and managenent alternatives were not
cost - benefici al . And | don't think that the
technology is there to be abl e to be preci se enough to
say that a factor of twois relevant or coming up with
any firm concl usions.

And just to underscorethat -- andthisis
a point that the staff has indicated before --
especially the level 111 <calculations are very
sensitive to inputs.

| took the liberty of running sone MAAP
calculations with the alternate source termand, for
i nstance, rel ease fracti ons when they were 40 percent
for iodine and hal ogens and 30 percent for cesiumand
sem -vol atil es. That would result in a nearly

fivefold increase in the 15-mle popul ation dose
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conpared to the MAAP source term whi ch has been used
in the Catawba and McGuire PRA where the hal ogen
rel ease i s only on the order of six percent, cesiumon
t he order of five.

So | believe that using the MAAP source
terms led to a significant underestimate of the
benefits of mtigation. And there are nmany other
assunptions as well, which one m ght consider

For instance, thelimtation of popul ation
dose to a 15-mile region, although it's what's
specified in the regulatory guidance, is not
necessarily well-justified, especially for peopl e who

live 60 mles away and nay be affected by the pl unme of

this event. |f youincrease the radius, for instance,
to 200 mles, | found you doubl e agai n the popul ati on
dose.

Again, these are arbitrary assunptions.
And if you're going to try to use level Il PRAiIn a
nore preci se fashion, you are going to have to better
justify these.

Finally, if you are going to apply
cost-benefit anal ysis with such precision, you end up
Wi th sone counterintuitiveresults. For instance, the
effort of trying to prove that you don't have to power

the air return fans but only theigniters just to keep
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t he cost down of the mtigation | think was m sgui ded,
although it turned out that it looks like all the
t echni cal evidence points to the fact that you don't
need the air return fans. Even if you did and this
was a factor of two increase in the cost, | don't
t hi nk that shoul d have been decisive to begin wth.

So, finally, in conclusion, | think that
the urgency of this issue requires a nmandatory
regul atory action, which is not inconsistent with
saying it is performance-based. And you can stil
specify a performance-based rule for containnment
per formance and have that nandatory.

For instance, why is this urgent? Well,
the MJ, program at Catawba-McGuire is soon going to
i ncrease t he public heal t h risks at t he
Cat awba- McGuire plants. And we need to have
mtigation of the containnent failure risk in place
bef ore that program begins.

The research solution from |ast year,
whi ch was pre-staged, non-safety-grade diesels to
power the igniters only is probably adequate to
mtigate early containnent failure if, as | pointed
out before, theterrorist threat i s considered and how
that is designed and protected.

The i ssue that has been raised in the air
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return fans may actual ly have a del eteri ous i npact on
hydr ogen conbusti on. It has to be resolved now
obvi ously because presumably t he energency operating
procedures for non- SBOsevere acci dents invol ve using
the air return fans. So it seenms that this is an
issue that has to be resolved if there is any
potential safety issue there.

And, finally, the high probabilities of
| ate contai nment failure. Duncan Brewer just pointed
out that mitigating hydrogen is not going to save the
day, but | think that doesn't bode very well for the
future of the i ce condensers because if we can't deal
decisively with the fact that they are weaker and
small er than the large dry containments and have a
hi gher overall risk of both early and | at e cont ai nnent
failure that can't be mtigated, |I think that calls
into question whether the safety basis of ice
condensers is firm And they should be operated
safel y under any circunstances.

Thank you.

MEMBER KRESS:. Thank you.

Are there any questions of M. Lynman
before we close this session? Do you have any
comments you would |ike to make?

MR. CRANSTON: No. | think | have
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di scussed everyt hi ng.

MEMBER KRESS: Wth that, then, | think
will turn it over to you, M. Vice-Chairnman

VI CE- CHAl RMVAN WALLI S: Thank you very
much. We're going to take a break for 15 m nutes or
until 10:30 -- by then, the Chairman wi ||l probably be
back -- unl ess anyone el se had any points to rai se at
this time.

Personally | found it very interestingto
have what we don't often have here, nmaybe we shoul d
have nore often, a three-sided debate on this issue.
It's refreshing.

MEMBER KRESS: Yes. | certainly
appreciate the contributions from --

VI CE- CHAI RVAN WALLI' S:  To have different
vi ews which are actually based on technical analysis
was very hel pful. So thank you all for vyour
contri butions.

W will now break until 10: 30.

(Wher eupon, the foregoing matter went off

the record at 10:15 a. m and went back on

the record at 10:46 a.m)

CHAI RVAN BONACA: Let's get back into
session. The next item on the agenda is regarding

regulatory effectiveness of the resolution of
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unr esol ved safety i ssue USI - A45, " Shut down decay heat
renoval requirenents.” | think Dr. Ransomis taking
us through this presentation.
MEMBER SHACK: No. | think it's me.
CHAI RVAN BONACA: Ch, Shack. Sorry.
MEMBER SHACK: Yes. We keep changing the
rul es here.
CHAI RVAN BONACA: | apol ogi ze for that.

7) REGULATORY EFFECTI VENESS OF THE RESOLUTI ON OF

UNRESOLVED SAFETY | SSUE (USI) - A45,

" SHUTDOWN DECAY HEAT REMOVAL REQUI REMENTS!

7.1) REMARKS BY THE SUBCOWM TTEE CHAI RVAN

MEMBER SHACK: The NRC has a program of
review ng the regul atory effectiveness of sone of its
rul es and regul ati ons. W have been through this once
to discuss the SBO rule, discussing today the
regul atory effectiveness of the shutdown decay heat
renoval requirenents.

This is a little different. Unlike the
SBO we didn't pass a specific rule. There were no
generic hardware requirenents to deal with this.
I nstead, it was treated as part of the |IPE program
And there will be a di scussion again of this. | think
we can have sone di scussion of just howreliable the

| PE programis for nmaking these concl usions.
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One of the interesting things that |
t hought -- perhaps you can be addressing it -- is that
virtually all of the operational experience w th decay
heat renoval problens it seens to me is focused on
shutdown situations, which, of course, is the one
thing that isn't discussed in either the IPE or the
| PEEE. And, yet, we can |earn sonething about the
effectiveness of the rule fromthose exercises but it
turns out to the staff.

7.2) BRI EFING BY AND DI SCUSSI ONS W TH

REPRESENTATI VES OF THE NRC STAFF

MR. FLACK: Before we start, if |I could
just interrupt and i ntroduce nyself? M nane is John
Fl ack, the branch chief of the Regulatory
Ef f ecti veness and Human Factors Branch.

As Bill had nmentioned, we had conme down
before the ACRS on two other studies: the station
bl ackout and ATWS. Basically as an information
briefing, we're not seeking a letter of any form but
we do like to get feedback fromthe commttee as to
what was down and how we went about doing it and your
own thoughts in this very inportant area. 1In this
case, it's decay heat renoval, A45, which has a very
| ong history.

John will walk you through it. John
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Kauffrman i s the engi neer who had done the work wit hin
a teamw thin the branch, which is | eaded by Ceorge
Lani k, who has left.

This was unusual. As was nentioned, it
was a generic issue. And it was subsunmed into the | PE
program We know that the |PE program | ooked at
events from full power through shutdown from full
power. And it was used as the basis for closing the
i Ssue.

So fromour perspective, we went back and
| ooked at it from the closure process. Was it a
defective way of closing this issue? And John is
going to wal k you through what we have done in |ight
of that. And any feedback we can get on the process
and how we went about | ooking at it certainly will be
appr eci at ed.

At this point, John?

MR, KAUFFMAN: Good nor ni ng. As John
mentioned, | am John Kauffman, the Regulatory
Ef fecti veness and Human Factors Branch in Research
My background is in operations at conmercial BWR and
at Navy PWRs.

| am here to give you a briefing on our
recently conpl eted contractor report perfornedfor our

branch on the regulatory effectiveness of the
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resolution of USI-A45 shutdown decay heat renoval
requirenents. |SL was the contractor for this report.
Bob Youngbl ood was the principal investigator.

Thi s report was recently i ssued as a NUREG
CR, nunber 6832, and i s avail abl e on the research Wb
page, on the NRC public Wb site, and also in Atons.

As John nentioned, thereis along history
with USI-A45, and it's a very broad topic. W went
back through the docunents to try and understand the
hi story and evolution of the industry and try and
understand exactly what the agency was trying to
acconpl i sh.

Briefly, that history takes us back to
1975, the WASH 1400 report, where it was found that
decay heat renpval was a substantial contributor of
risk for both BWRs and PWRs.

O course, there was a 1979 Three Mle
I sl and accident. 1n 1981, this issue was desi gnated
a USI. In 1984, there was a task action plan. And
t hat docunent tal ks about the maj or focus fromreact or
tripto hot shutdown, excluding | arge break LOCA. And
events from shutdown or refueling are not directly
targeted by that tap.

Around this tinme, two inportant studies

wer e bei ng conm ssioned. One was sone case studi es.
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And that was on six plants, two BWRs, four PWRs. That
canme out of this NUREG CR-5230 and NUREG 1289, which
was a regul atory and backfit analysis for USI-A45.

VWhat foll owed fromthose studi es was t hat
decay heat renoval is a very plant-specific issue. It
was dependent on t he support systens. And an in-depth
review was needed, really, before any other actions
coul d be done.

In NUREG 1289, six approaches were
i nvestigated. The dedicated shutdown cooling system
was rejected. It's not cost-beneficial. And the
second option performed a detailed analysis.
Pl ant - speci fi c anal ysi s was a reconmendationthat fell
out .

About this time, generic letter 8820 for
| PEs and | PEEEs t o address severe acci dents was about
to be issued. And it was decided to incorporate A45
woul d be an efficient way to do it. And it was al so
resulting in nore conprehensive reviews than a
st and- al one DHR revi ew.

Scope of A45 is one thing that seens to be
people need to be clear to understand. As you
mentioned, it involves small LOCA, LOOP, | oss of power
conversion system and transcienceinitiated at power.

It includes |arge break LOCA, nedium break LOCA,
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i ntersystem LOCAs, and ATWS.

VI CE- CHAI RVAN WALLI'S: Let's talk about
this. There is another USI, A43, which deals wth
sone bl ockage, which is al so concerned with renoving
decay heat, whether or not you can recircul ate water
and so on.

There doesn't seemt o be any nenti on of an
over| ap between these two USIs, although nore recent
devel opnents in sone blockages actually now are a
subj ect of sone interest.

| was rather surprised because in the Los
Al anbs report, it says it's very likely that in 25
pl ants out of 69, it was small break LOCA. There wil|l
be sonme bl ockage whi ch af fects t he decay heat renoval .
And it never is nentioned at all in your review

But your review, your discussion, |ooks
very relevant to that issue because if there is sone
bl ockage, then all of the discussion in your review
her e about surface water, firewater, river water, all
of these ot her sources of cooling are very rel evant to
t he sunp bl ockage probl embecause it is dealing with
adequate cool core in the event of small break LOCA,
where you have trouble renoving the decay heat.

There doesn' t seem to be any

cross-reference at all to this other very related
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probl em | was very surprised not to see any
connection nade at all. Am | under sone
m sappr ehensi on, m sunderstandi ng here or sonethi ng?

MR. FLACK: Yes. | think if I may just
inject for a nmonment, the generic issue process has a
nunber of issues init. And there have been a nunber
of resolutions to those issues. |In fact, there are
over 800 in the database.

Wen we look at A45, we're asking
ourselves -- we're not real |y aski ng oursel ves at this
poi nt what was captured. W' re |ooking at what was
the intent of the issue at that tinme and how it was
bei ng addressed and resolved and whether it was an
ef fective process to do that, recogni zing there were
a nunber of other issues taking place at that tinmne.

As the report points out, actually, the
resolution of this issue should not be viewed as a
st and- al one. There were many synergistic effects
t aki ng pl ace at the tine inresolving separate issues,
like loss of off-site power, for exanple, where we had
Ad4.

It all leads, really, back to decay heat
renoval . Everything seens to | ead back to decay heat
renoval . except for the ATWS sequences, you know,

reactivity.
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So the questionis, what were we tryingto
achi eve by havi ng one i ssue open just across t he board
on what isthereliability of the decay heat renpval ?

| think inthe context -- and this is how
ny interpretation of this issue is, that when one
| ooks across the plant in a holistic fashion, is there
anyt hi ng that one can do to i nprove decay heat renoval
reliability? And if so, should actions be taken to a
prorated sense?

Now, recognizing there are other
activities going on, many ot her activities were going
on, parallel at this tine, it wasn't in trying to
capture everything in that sense. Mybe it started
out that way. A lot of people were putting things
into A5 in the very beginning. And it just becane
overwhel m ng in that sense.

Recognize there were these other
activities going onin parallel and it wasn't trying
to duplicate those activities.

VI CE- CHAI RVAN WALLI' S: | don't see howyou
can ignore them And you're going to tal k about feed
and bl eed and so on.

MR. FLACK: Yes, right.

VI CE- CHAl RVAN WALLI' S: There are certain

cases where you are drawing fromthe sunp presumably
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in the feed and bl eed situation.

MR. FLACK: In the context of feed and
bl eed and how nuch credit they have taken for it under
the conditions aside from other issues going on, |
guess it was where we drew the boundary, where the
boundary was drawn, in fact, for A5 ininprovingits
reliability.

VI CE- CHAIl RVAN WALLI S: | guess we will
cone back to this in the discussion

MR FLACK: Sure.

VI CE- CHAl RMVAN WALLI S: I think it is
rather strange to say it's taboo to nention an effect
whi ch nust be goi ng on during sonme of these scenari os

whi ch you are going to di scuss. But maybe we will see

t hat . Maybe that wll becone clearer as you go
f orwar d?

MR. FLACK: Well, I think a point to keep
in mnd -- and I'"'mgoing to get to it on the future
slides -- isthat thisis avery broad topic. W took

a pretty nmuch high-level reviewof trying to capture
sone of the information in the | PEs, extract it, and
see if what was hoped to be achieved from A4d5 was.
For exanple, the detailed review of the
| PEs was not done for this project. That was an

effort that took several years and happened in
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research. This was a nuch nore limted effort than
t hose types of reviews that happened when the |PEs
cane in.

This is | think pretty nmuch a
retrospective |look again trying to see if the
resol uti on made sense and whet her the resol ution on a
hi gh-1evel plane acconplished what it was trying to
do.

MEMBER LEI TCH: Just a process question.
Is this effectiveness review a standard part of
| ooki ng back at these unresol ved safety i ssues to see
how ef fective they were? 1Is this done in every case
or just selectively?

MR. FLACK: Well, again, | don't knowif
George wants to speak to this, but we are in a node of
| ooking for things basically as a delta. |In other
words, as in a station blackout, a before and after
was the vehicle that was put into place by this
regul atory agency effective in achieving its goals
that it had established itself. And so what we are
really focusing on is a change in sonething due to
some action on our part as an agency.

And so we have done this on a nunber of
i ssues al ready, as has been nentioned, ATWS, station

bl ackout, and appendi x J, and nowthis resolution, to
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see if we are really achi eving the outcones that were
expect ed.

So it could end up being anot her generic
issue in the future. W're constantly |ooking for
ot her things. We are discussing now activities
surroundi ng shut down because t his was not part of the
resol uti on of A45. Shutdown states thetrip were from
full power.

So this actually my be a followon
activity fromthis. They will go investigate and see
exactly what experience has occurred from shut down.
We know there was a rule that was attenpted to be in
place. It never nmade it in the '90s.

And what is the experience since then?
The initiative was really givento industry totry to
address that issue. And now from an operating
experi ence, we would go back and see if it, in fact,
is being assessed or does it |ook |ike we need to do
somet hi ng el se?

So we're constantly in a node of | ooking
for things |ike that, where we have put in place a
certain regulatory vehicle, and thento see if it has
achieved its goal, its outcone that we expected it to
do.

VI CE- CHAIl RMAN WALLI S: You see, the
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problem | have is you are going to tell us that you
found a way to cool the core when you | ose some of
t hese systens by using fire water and so on. That
seens to resolve the sunp bl ockage issue as well.

MR. FLACK: Okay. Why don't we |let John

wal k through it? Then we'll cone back to these ot her
issues. I'msure it's just not only sunp, probably
ot her ones that will come up. Then we'll take that
on.

VI CE- CHAIl RVAN WALLI S: But if you have
done that, it would be nice to say so.

MR FLACK: That we have had --

VI CE- CHAl RMAN WALLIS: |If you have al so
resolved the sunp bl ockage problem by finding out
other ways to cool the core, that would be very
hel pful to say.

MR, FLACK: Ckay.

MEMBER SHACK: John, just to comment on
it, that would be a very interesting study. You have
t hi ngs where you have actual |y passed rul es, |i ke SBO.
You' ve got A45 now, where you have different kinds of
regul atory action. To | ook at shutdown, where it was
essentially left to industry action would be an
i nteresting comparison

MR. FLACK: Now it would, yes, at this
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point intine. Andthat's exactly where we're headed.
| think that we haven't laid out the plans. It was
one of the ones we were considering to do follow ng
this one.

MEMBER LEI TCH: | guess | still don't have
a clear answer to nmy question. |In other words, if you
| ooked at the generic safety i ssue resol uti on process,
isthere astandard part in that process several years
downstream that says after we have inplenented this
solution, we're going to conme back and | ook at the
effectiveness of it? |s that a standard part of the
process?

MR. FLACK: No. What closes the issueis
actual |y t he i npl ement ati on of what ever
recommendati ons cone out of the resolution process.
Once they are i npl enented, then essentially the issue
is closed. It would not be reopened again or |ooked
at agai n unl ess there was need to | at er on downstream

For exanple, we did recently revisit G
80, generic issue 80, which had previously been
cl osed. W could reopen it based on operating
experience and reassess it at that point, but that was
not the case here.

Inthis case, we were | ooki ng at a process

that was used to close a generic issue. And we were
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aski ng oursel ves, was that process the right thingto
do? Did we achieve our goal in doing that?

VEMBER LEI TCH: Okay. | guess | am
t hi nking about like |icensees' corrective action
progranms, for exanple. Most of those really good
corrective action prograns not only inplenment the
corrective actions, but at sonme period of tine
downstream they take a | ook at the probl emand see i f
those corrective actions have been effective at
preventing a problem | was just wondering, is that
ki nd of a feedback loop filled into this process.

What | think | amhearing you say is not
al ways but perhaps in some cases, you do that, but
it's not necessarily a standard part.

MR FLACK: Yes, right. I[t's not
st andar d.

MR. KAUFFMAN:. Ckay. My next slide is on
t he assessnment met hodol ogy we use. Typically in our
reg ef fecti veness assessnents, we conpar e expectati ons
t o outcones.

Now, frequently when there is a rule
i nvol ved, we can go to the statenments of
consi deration, sone of the questions and answers,
goi ng back and forth. And it will be very cl ear what

safety benefit we expected to get, what we thought
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t hat woul d cost |icensees to do and what not.

In this case, this was not a rule. And
when we went through the docunents, what we find is
t hat the expectation we had here was that a process
woul d be established so that detailed |ooks in the
formof | PEs woul d be perfornmed.

As expected, if licensees followed this
process, vulnerabilities would be identified and that
nodi fi cati ons woul d be made to reduce risk and that
the risk would be quantifi ed.

In this case, the outconmes for our study
we took fromthe actual | PE, | PEEE submttals, and the
| PE dat abase. And that's pretty nuch sunmarized in
table 6 of our report.

And then recall that we are doing a
process evaluation here. Two questions we asked
oursel ves, did the risk reduction happen and was the
approach used reasonable? In this case, we said, is
it possible there was a generic fix they could
identified and a hard and fast rule made?

So we approached t hat question by | ooki ng
at the changes and nodifications that |icensees made
for DHR and submttal and | ooked to see if there were
conmon fixes within classes of plants or whether they

were different. If they were different, we were goi ng
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to conclude that this was a reasonabl e approach.

The detailed expectations for USI-A45.
And these come from NUREG 1289, which was the
regul atory and backfit analysis for this issue. It
had three categori es.

The first one was if the DHR CDF was | ess
than 3E%, that there would be little, if any,
cost-beneficial nodifications warranted. |[If it was
greater than 3E°, action would be needed. And if it
was in between, it would be internedi ate.

Recal | here that when the submttals cane
in, if there were plans that came in in the second
category as part of thereview, the staff was going to
be looking to identify plant-specific backfits and
identify if any m ght be abl e to pass the backfit rule
and be i nposed.

CHAI RVAN BONACA:  This material woul d be
applicable, irrespective of the baseline CDF?

MR. KAUFFMAN: The backfit rule, 5109, is

a regulation for the staff to --

CHAI RVAN BONACA: No. | under st and.
MR. KAUFFMAN: -- nake arule or to inpose
a new position. It has to be cost-beneficial,

conpliance-related, et cetera. And it was expected

t hat this programwoul d reveal vul nerabilitiesif they
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were there.

When we | ook at t he BWR out cones, all BWRs
were in the category 1 of less than 3E° for DHR CDF.
No vul nerabilities were identified. The third bull et
is not meant to be all-inclusive. W would note that
over 500 miles nmade during the |IPE process.

Sone of the enhancenments nmade at boiling
wat er reactors for decay heat renoval are things such
as cross-ties fromsurface water or fire water to RHR
system procedure changes on al i gnnent of | ow pressure
ECCS punps, alternate power to automati c
depressurization system and training changes.

MEMBER ROSEN:  What does SPC stand for?

MR. KAUFFMAN:  Surface control cool ant.
In the PWR outcomes, when we renoved the blackout
sequences whi ch are addressed by the station bl ackout
rul e, on average, the PARs are category 1 I ess than 3
times 10°° although 11 were category 2.

The process dididentify vulnerabilities.
And they were addressed at Calvert diffs.
Vul nerabilities there involved surveillance on
auxiliary feedwater hand val ves. They put
surveillance so they could take nore credit in the
| PE. And there was training oninadvertent engi neered

safety features, actuations, and Q feedwater
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actuations.

Agai n, many enhancenent s wer e nade as part
of this process. Exanples were inproving Q, feedwat er
reliability by procedure changes, hardware for
alternate water sources or alternate control power,
changes in surveillance, changes in operating
procedures for running the punps.

Low pressure injection systens. Changes
were nmade, such as increased testing, increased
surveill ance, staggered testing, and procedure
changes.

VI CE- CHAI RVAN WALLI S: Not hi ng was done

about hi gh-pressure injection?

MR. KAUFFMAN. | have a detailed |ist of
pl ant by plant changes that were done. |'msure sone
changes were made. | was trying to capture the nore

dom nant ones there. This is not neant to be an
all-inclusive list.

Pl ant s di d nake change to i nprove feed and
bl eed, such as nodifying the --

VI CE- CHAl RVAN WALLI S:  Now, where do t hese
i njection systens i nclude feed and bl eed drawi ng fronf
What is the source of water?

MR KAUFFMAN:  Pardon ne?

VI CE- CHAl RMAN WALLI'S: What is the source
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of water fromthese injection systens and the feed and
bl eed? What is the source of water?

MR, KAUFFMAN: | imagi ne that depends on
t he sequence you're tal king about. For a long term
intoasmall break LOCA, that m ght be t he cont ai nnent
sunp. Early on it could be from the normal CST
suppl y.

VI CE- CHAIl RVAN WALLI S:  Where does it go?
When it bl eeds out, where does it go?

CHAI RVAN BONACA: It goes to the tank.

VI CE- CHAI RVAN WALLIS:  Well, it goes to
t he tank.

CHAI RVAN BONACA: Then it goes to the
sunp.

VI CE- CHAl RMAN WALLI'S: It goes right to
the sunp. Right. So we are tal king about here goi ng
froma sunp or an alternative source and returning to
t he sunp.

CHAI RVAN BONACA: Vell, |I'm not sure
however, how long. | mean, you could go a long tinme
with avail able --

VI CE- CHAIl RVAN WALLI S: That' s why | want ed
to know.

CHAI RVAN BONACA: Because you inject

t hrough chargi ng or hi gh-pressure injection.
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VI CE- CHAI RVAN WALLI S: Vell, they are

t anks.

CHAI RVAN BONACA:  And you bl eed. Now, in
t he bl eedi ng, do they qualify the val ve for bl eedi ng?
What does i nprovenent? Does it neans that val ves are
qualified for passing water?

MR. FLACK: Yes. | think there were a
coupl e of questions there. One is the size of the
refuel and water source tank. | think that some of
the enhancements that were nmade also included
refilling that refueling water source tank. So you
could basically come out.

The question on qualifications -- and |
think you will see at the end of this presentation
t hat sone of the questions that we have are the fact
t hat some of these are not safety-rel ated equi pment
that they're relying on. And sonme of it there is
substantial credit taken for that. But John will get
to that at some point.

CHAI RVAN BONACA: Yes, because, | nean --

MR. KAUFFMAN: Pl easerecall we're tal king

about the | PEs for every power plant inthe country --

VI CE- CHAl RVAN WALLIS: | think | have --
MR. KAUFFMAN: -- which invol ves --
VI CE- CHAl RMAN WALLI S: | think we have
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establ i shed, though, that the water source could be
t he sunp --

MR KAUFFMAN:  Sure.

VI CE- CHAl RVAN WALLIS: -- and bl eed goes
to the sunp. And, yet, there is no nmention in your
whol e report about the possibility of blocking that
pat h.

PARTI Cl PANT: Well, on the level of
whatever was in the IPEs at that tinme and what was
understood, that is the purpose of --

VI CE- CHAl RVAN WALLI S:  But you're saying
everything is fine. And I'mnot sure it is.

PARTI Cl PANT: W' re not sayi ng everything
is fine. This is like any other one of the rate
effecti veness studies we do. W |ook at what the
intent was at the tine that the thing was i npl enent ed.
We don't try to catch every blip and every change t hat
has been di scovered, every new phenonenon that --

VI CE- CHAl RVAN WALLI S: How can this issue
be resolved in the wonderful way you describe it, as
if it ignores sonething which is going to defeat the
ef fectiveness of this method of cooling the coil?

MEMBER SI EBER  Well, they made anot her
i ssue out of that.

VI CE- CHAI RVAN WALLI S:  You shoul d say so.
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You can't ignore it.

MR. KAUFFMAN: If | mght try to answer
the question? W have operating experience. New
i ssues are always being identified and conmi ng on the
t abl e.

There was a red finding at Point Beach
i nvol ving the Q, feedwater system And you coul d say
that the I PE m ssed that. The I PE was no good. You
could al so say determ nistic engineering --

VI CE- CHAI RVAN WALLI S: | think you ought
to say that. You ought to say that.

CHAI RVAN BONACA:  That's just a questi on.
| mean, you don't go to feed and bleed if you have a
LOCA. You don't need to do that. | nean, why woul d
you go to feed and bleed? | nean, you do it --

MEMBER SIEBER: That's a | ast resort.

CHAI RMVAN BONACA: Wl |, you go to feed and
bleed only if you have to cool and you don't have
secondary site cooling. So, therefore, yougoto feed
and bleed. | nmean, if you have a hole in the system
gee, | nean, you don't need to feed al ready. You just
need to circul ate.

Sol think it is a notation on that thing
there. So that would be the answer to ne.

VI CE- CHAIl RVAN WALLI'S: Wl I, the feed and
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bleed is a big actor in the --

CHAl RVAN BONACA:  Yes. In fact, that is
why | am saying that the bleed and feed has two
fundanmental elements toit. Oneis the qualification
of the valves to pass water. | don't careif they are
safety-grade or not. They qualify to pass water and
stay open.

And the second issue is depending on the
pl ant, they have a rangi ng wi ndow of acceptability.
| mean, sone plants you may have npbst at one and a
half hours by which you have to bleed and feed
O herwi se you are not going to be successful. It
doesn't matter how nuch you bl eed and feed.

MEMBER SIEBER: That's right. You can't

CHAI RVAN BONACA:  And so t hose are i ssues
inthe qualification of the process. O hers you work,
| mean, sone of the CE plants, if you don't bl eed and
feed we think two hours. And that's a hard deci sion
to make if you don't have a break in the systemto
just go in and bleed and feed. Operators don't |ike
to do that.

| f you don't do that within two hours, it
doesn't matter how nmuch you do it. It wll not be

successful because you cannot punp enough water. You
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don't have high pressure injection.

VI CE- CHAl RMAN  WALLI S: Because the
pressure is too high. |Is that right?

CHAI RVAN BONACA: Well, sonme of these
pl ants have very smal| chargi ng punps at the pressure
| evel, like 200 ppm and the pressure is too high. So
you have to wait until you conme down to high pressure
i njection, whichis about 1,400 psi. And it takes you
along time to get there, if ever you get there.

VI CE- CHAl RMAN WALLI S:  So you have t o have
an ADS val ve?

CHAI RVAN BONACA: Wl |, yes, that woul d be

desi rabl e.

MEMBER SI EBER: Wl |, that was the AP1000
sol uti on.

CHAI RVAN BONACA:  So | ' msayi ng and tryi ng
to understand what inprovenents to nake. | nean,

hopefully it was the thing that | nentioned.

MR. FLACK: When they did their | PEs, they
| ooked at this. And this is very inportant to do. |
t hi nk when one | ooks at the big picture, we recogni ze
that thereis a GOC 34 that tal ks about redundancy and
decay heat renoval. But what we are tal ki ng about now
is diversity in decay heat renoval. Redundancy is

nore. It's just the steam generator side of things
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and what happens when you | ose that side.

I s that good enough? And we have found by
| ooking at the I PEs that many of thembelieved it was
not. And they needed to go beyond just decay heat
renoval being renoved from generators.

That puts us into a feed and bl eed type of
node. And, in fact, we have seen that on nost of the
pl ants, which indicate that it was i nmportant for them
to consider this, to do this, put it in their
procedure, recognize the time.

But that al so raises other issues, which
you have just mentioned one of. | think John will get
to that in the end. Then the question is, what el se
needs to be done here?

CHAI RVAN BONACA: The question | have is,
will you go back and check that, in fact, the
procedures reflect this node of operation? For many
plants, it does not have the feed and bleed in the
procedures. Any tinme they got on the simulator and
sonmebody tried to see that we get into that process,
t hey woul dn't.

MR. FLACK: They couldn't do it.

CHAI RVAN BONACA: They couldn't do it or
they even wouldn't do it because they were assistant

to the process. They had to think about what the
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consequences are, the weight, and if you only had one
and a half hours to be successful, one and a half
hours pass quickly. They try this, try that, and
t hen.

So was that a verification of the
procedures reflecting these changes?

MR. FLACK: And al so whet her the thermm
hydraul i ¢ anal ysis has been perfornmed to support the
time frame i n which one woul d have to enter into such
a procedure and be successful there in that --

CHAI RVAN BONACA:  Yes. | had a question
on this. | nmean, the question | have is, was there a
verification that, indeed, they put in place a nmeans
of being successful in this?

MR. FLACK: Do you nean a validation as
far as out in the field by inspectors?

CHAI RVAN BONACA:  Yes.

MR. FLACK: | cannot speak to that. One
of the things that we have raised is the amount of
credit that had been taken for non-safety-related
equi pment and whether or not we would need to go
follow up on that. That's a question in our mnds,
the same | am sure you have.

Well, John will get to this at the end.

And maybe we can tal k about this as afollowon to the
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wor K.

MEMBER SI EBER:  One of the other issuesis
there is the capacity issue. It's how much can you
inject and how nuch can you relieve and how many
val ves do you need, for exanple?

MR.  KAUFFMAN: And that varies anongst
plants. And there are even argunents anongst peopl e.

MEMBER SIEBER: That's right. Wen you
start a plant, you are building up an inventory of
decay heat. So when you start, it really nmakes a
di fference.

CHAI RVAN BONACA: | mean, | have seen
cases where the procedures finally were changed to
bl eed and feed. And then when we went to the
simul ators, the operators would not do it. And so
there were consequences if you had to force this
because the operator doesn't |ike that procedure.

So you get to frame them nake a beli ef
that it is to be successful, and give thema tinme by
which they had to doit. Oherwi se they won't do it.

And so that is a significant issue. |If
you get a lot of credit for that but it is not going
to work on the field --

MR FLACK: The validation question.

However, the I PEs did require in a sense that in order
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to take credit for it, one nust have procedures. So
| think that was pretty explicit up front.

MR KAUFFMAN: The NUREG on the |PE
submttals. And there was al so some NUMARC gui dance.
So the question, then, is the procedures are there.
It's just a matter of if they net the --

MR. KAUFFMAN:. Again, for this project, we
pretty nuch extracted what was in the |PEs.

CHAI RVAN BONACA: | under st and.

MR,  KAUFFMAN: At 100 plants, every
assunption and buried assunption and every
reliability. W tried to take on a reasonabl e size
task that we --

CHAI RVAN BONACA: They do that, but then
if you use this to close an issue, there have to be
assurance that those things, those el enents that you
put closure are, in fact, going to happen and
i mpl ement it.

| don't want to interrupt any further the
presentation.

VI CE- CHAl RVAN WALLI S: Wl |, howabout the
operator reliability issue? |If the operator doesn't
go into feed and bl eed properly and then can't get
into feed and bl eed because the pressure is too high,

then you haven't really solved the probl em
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MR. KAUFFMAN:  Wel |, again, the | PEs were

done. Hopefully the analysts that did that, the
reviewers that [ooked at how it was done --

VI CE- CHAI RVAN WALLIS: Did they bring in
human reliability? Did they consider human
reliability?

MR, FLACK: Well, human reliability was
part of the analysis, which is the PRA that supports
t he | PE.

VI CE- CHAl RVAN WALLIS: Isn't that a part
of the PRA that my col | eague who i sn't here woul d say
was | east reliable?

MR. FLACK: | would tend to agree with
that. By the way, there is someone fromNRR, Warren
Lyons. If we have questions specifically addressing
those issues on inspection, he would be happy to
respond.

MR. KAUFFMAN: The fi ndi ngs of our study.
It's pretty much a rehash of the previous slide. BWRs
were all found to be category one. No vul nerabilities
were identified. And the nodifications credited and
made in the IPEs were generally dissimlar between
plants and wi thin plant classes.

And other activities contributed to the

DHR CDF reduction that was seen, such as the station
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bl ackout rule and the hard contai nment vent, generic
| etter 89-16.

MEMBER LEI TCH: And were they all category
ones as found or after they made these nodifications?

MR. KAUFFMAN: | don't believe we really
have necessarily before and after pictures for all of
t he plants on what they were before.

MEMBER LEI TCH: But is the goal here to
get themall in category C17?

MR  KAUFFMAN: The C-1 was -- the
literature there talks about it tieing to the NRC
safety goals. And it also talks that it was thought
that little, if anything, woul d be cost-beneficial if
it was category one. So as a screening tool, if it
was C-1, it was determned to be okay.

MEMBER LEI TCH:  But, yet, the BWRs and
some of the PWRs were C-1. And they still nade sone
nodi fications to further inprove the situation. |Is
t hat correct?

MR. KAUFFMAN. R ght.

VMEMBER LEI TCH: s ny understanding
correct?

MR. KAUFFMAN: Certainly the PRAs, |PEs
are a valuable tool for identifying in many cases

relatively easy, cheap, inexpensive fixes that can
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have a bi g i mpact on ri sk and can hel p reduce ri sk and
drive the --

MEMBER SHACK: But you don't really have
a before and after for the BWRs, right? The C1 is
the statenment you get fromthe IPEs. You know that
they made a bunch of nobds, but there's no real
conmpari son of what it was before or after, is there?

MR, KAUFFMAN: Ri ght . In one of ny
earlier slides, | try and point out that perhaps we
di scovered this too |ate. So we tal ked about, did we
get the risk reductions we're after? And, really, the
idea hereis that the risk was quantified and found to
be accept abl e.

VI CE- CHAl RVAN WALLI'S: This woul d hel p,
t hough. | nean, you are going to convince us that
this work and all of these nodifications reduced the
risk sufficiently. W have a before and after. That
woul d be the conclusive evidence, wouldn't it? You
could present that to us.

MR. KAUFFMAN: It would be nice if we had
it, but we don't.

VI CE- CHAl RVAN WALLI'S:  You don't? How do
you know that you have been successful ?

MR FLACK: I think there is sone

evi dence, though. W have |like before and after in

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




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

124

certain cases on feed and bl eed, for exanple, and how
much credit they are taking for things |like that.

So it's spotty. It's not across the
board. In other words, there wasn't a predeterm ned
delta that we were trying to achi eve through the | PE
process in decay heat renoval, like it was wth
station bl ackouts.

In station blackout, we understood that
before and after, we expected the rest to be changed
by so nuch. And we could go back and see what the
change was.

VI CE- CHAI RVAN WALLI S: That's what |

wonder about. You say the expectations were net and

the outconmes net the expectations. And it's all in
qualitative terns. It says it was found acceptabl e.
Well, if you have nunbers or sonet hi ng, we

can see what is actually being achieved.

MR FLACK: Yes, right.

VI CE- CHAl RMVAN  WALLI S: Wthout the
nunbers, we don't quite know what you are using to say
it's acceptable.

MR. FLACK: Well, | think we can talk a
little bit about that at the end and what we nean by
that. We don't want to discuss that now. Do you want

to tal k about that, John? If we can just go through
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t he whol e presentation, we will come back to that.

VI CE- CHAI RVAN WALLI S:  Ckay.

MR. KAUFFMAN: On our concl usion slide, we
deci ded that the program expectati ons were net, that
the PRAs were performed on all plants, that staff
revi ewed the nethods and results for each plant. The
ri sk was quantified, understood, and f ound accept abl e.
And vul nerabilities were identified.

We concluded that this approach was
reasonable. Credit taken in the IPEs on the topics
was reasonable and in sone cases challenged by the
staff. Andthe staff would have interactions with the
| i censees used proven PRA techni ques, which are good
at identifying weaknesses in a plant design.

From our | ook at the changes that were
made, we did not see where any specific generic
enhancenent coul d have been identified.

VI CE- CHAl RMVAN  WALLI S: Wien you say

"proven PRA techniques,"” what was the neasure of the
quality of this PRA? And was it appropriate to the
deci si on that was bei ng nade?

MR, KAUFFMAN:  Well, when we go back to
the tinme of the | PEs, the generic letter, again, it's

not a requirenent. At that tine, there were not PRA

standards. And there still are not.
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And t hat was a managenent policy deci sion
at the time. And efforts are underway to go toward
standards. But maybe John would like to --

MR. FLACK: Yes. The quality question
al ways cones up in this context using PRAs or IPEs in
t he deci si on- maki ng process.

Now, the |IPEs were perforned across the
board by a nunber of different vendors, for exanple.
And there is obviously a variation in what we m ght
termas quality of those PRAs.

So it's difficult to assess exactly the
role that is played in the plant's identifying
vulnerabilities. What we really are basingit on here
is the vast anount of information that was generated
as part of the PRAs.

And they did do PRAs. | nean, that was
not a requirenment of the IPEs. They could have done
sonmething different. Only one plant chose to do
something different. And eventually they cane back
and did a PRA because they felt that they could see
the benefit of doing a PRA. These were not sinple
anal yses. They're very sophisticat ed.

So having said that and being in a
position to assess all of this information, we have to

| ook for certain things. And whether or not the PRAs
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were pulling forth the kinds of things that one woul d
expect having done a reasonable PRA, these were
reviewed in that context. As part of the | PEreviews,
each plant was assessed based on what they had
provided to us, the sequences they have identified,
i mprovenents that they have nade.

| think the real benefit -- and |I'm not
here to sell the IPE other than I thought it was a
very successful process -- was in the nunber of
nodi fications that ere nmade.

John nmentioned that these IPEs did
gener ate 500 nodi fication plant i nprovenents. | think
a lot of that cones from just doing the analysis,
understanding the plant better from an integrated
sense, and seeing how things could be inproved at a
reasonabl e cost. Many of these things did not cost
the |icensees nuch to do.

Soyou'reright. W're judging success in
t hat process froma broader sense and not getti ng down
tothe quality of the validationissues that certainly
woul d remain. If we were to try to do each one
i ndependent |y woul d not be feasible for ustodoit at
that tine.

So we are limted in what we can say and

resolution of the i ssue, base it on what cane out of
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t he process, |ooking for generic insights to see if
there had been something that could have been done
generically to inprove decay heat renoval across the
board and that sort of thing.

We recognize the limtations in making
t hose argunents that i ndeed are qualitative. Thereis
no delta change of risk that we can really point to
and say, "Yes, we have achi eved what we have set out
to do here." So yes.

MEMBER SHACK: Yes, but, to be fair, you
did have the 1289 expectations, the CG1, C2, C3,
whi ch were done before the IPE. So | assune the guy
did the I PE and when he got hinmself out of C 3, he
ki nd of declared victory or if he was in G2, he did
what he needed to do to get to C-1 because he knew he
wasn't going to get any grief when he got there.

MR FLACK: That's true.

MEMBER SHACK: So to that extent, | mean,
you di d have a set of expectations that were, in fact,
even quantitative.

MR,  FLACK: Ri ght. But, again, the
question on qual ity about the nunbers and t hat sort of
thing --

MEMBER SHACK: Right. Validation of that

is a different story.
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MR FLACK: Right.

MEMBER RANSOM One thing, going back to
Prof essor Wallis' question on was sunp punp bl ockage
considered inthe | PE progran? Was that a factor that
cane into play?

MR, FLACK: In that context, it wasn't
something that we requested |icensees to |ook at
specifically. There were certain things we wanted
themto do. One of themwas to resolve this issue.
But we did not specify how that was to be done. W
left a lot of this up to the applicant.

At the tinme, fromhaving seen a nunber of
| PEs nysel f and havi ng been i n that revi ew process way
back then, it was not sonething that was what you
m ght say on the forefront, where peopl e were | ooki ng
at it in a sense of having to resolve an i ssue that we
see out there, that this is one way of |ooking at it
and resolving it.

| think it grew since that. O course,
recently, nore recently -- and 191. | think it's
generic issue 191 which is again |ooking at sone
bl ockage and recircul ati on as being an i ssue with the
insul ation; for exanple, in the insulation plant.

| don't think at that tinme that people

were sensitive to that issue, although, see, the | PEs
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and PRAs don't rule out issues. It's the extent and
the rigor by which the licensee applicant does the
analysis. And alot of it is based on what the state
of the art was at that tinme, including 1150 and so on.

So they' re usi ng what was at that time the
state of the art, since that, of course, tine, state
of the art has evolved. More issues have cone to the
forefront as being nore inportant.

There were sone tinmes when they actual ly
blew it where they shouldn't have, like this issue
t hat was pi cked up at Point Beach. W felt that that
shoul d have been picked up through the |IPE process,
and it wasn't. So there are going to be oversights in
that case. It's not a perfect process.

CHAI RVAN BONACA:  When they do the | PEs,
| think there availability of therecirculation system
due to bl ockage was considered to be a small nunber,
reasonably smal | nunber. So today we have a different
perspective of that.

MEMBER RANSOM Well, is the | PE program
a one-time type thing or is it continuing?

CHAI RVAN BONACA:  Yes, it was done once.

MEMBER ROSEN: It was a one-tine thing,
but what it did was start many |licensees in the PRA

wor | d. That process of picking up the |IPEs and
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bri ngi ng themforward, i nproving themcontinuously, is
what you see today in the |licensees.

MEMBER RANSOM Wll, that's what |
wonder ed because presunably the resolution of A45 is
that it is being folded into the I PE program And if
that is not an ongoing program it won't cover
probl ens |i ke Prof essor Wal li s is nmentioning, the sunp
punp bl ockage probl em

CHAI RVAN BONACA: Wl |, that resolution --

MEMBER RANSOM It really uncovered
t hi ngs.

CHAl RVAN BONACA: The resolution of A43
was certainly required.

MR. FLACK: But the generic i ssue program
is a living program And right now we are in the
process of resolving 12 issues in that program So
if, in fact, another issue came up, |ike some
bl ockage, for exanple, we woul dn't go back and reopen
A45, but we woul d raise it as a separate generic i ssue
based on new information which we didn't have
previously.

There's a certain process that we go
t hrough that would do sone formof risk assessnent.
We go through a panel and deci de whether or not it is

a newissue and it needs to be addressed and then if
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it warranted that, thenif we go assign a task manager
and an action plan.

So t he process does pick up newissues as
we identify them So we usually don't go back and
reopen an old issue once it --

VI CE- CHAI RVAN WALLI S:  John, | don't want
to take a lot of time, but when you talk about
regul atory effectiveness, whichis thetitle of this
whol e study, you seemto be saying that know ng what
t hey knew at the tinme, they did the right thing.

You coul d al so say that, therefore, they
were effective. But you could al so say they were not
effective because they resolved the issue, but it
really didn't resolve it because newthi ngs have comne
up which are still an issue. So they didn't really

resolve it. So they weren't effective. They m ssed

MR FLACK: Yes.

MEMBER SHACK: Vell, they were solving
certain kinds of problens, weaknesses in support
systens. They didn't identify every weakness in the
system but every tinme you renbve one weakness, you - -

VI CE- CHAl RVAN WALLIS: Al right.

CHAI RVAN BONACA: It's still one of those

things. Do youreally wish that -- in the '60s, they
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debat ed whet her or not they had to have | ow pressure
or high pressure at a charge? They had to make t hat
deci sion to go high pressure.

MEMBER LEITCH  Well, you will have to
educate nme. | have some basic maybe understandi ng
with the process. We have this issue regarding
shut down decay heat renoval requirenents.

We concl ude sonepl ace al ong t he way t hat
we are vulnerable in this regard. So how did we
resolve A45? We asked the industry to do certain
things toinprove thereliability of this? What do we
do?

MR, FLACK: Yes. Essentially A45 was a
tough issuetoresolve at thetinme. Primarily as John
had nentioned, it came down to being very
pl ant - speci fic.

There were sone generic i ssues proposed,
sone generic resolutions to this issue proposed. And
they were found to be not cost-beneficial. But
everyone recognized the significance of the issue.
Sonething still needed to be done, even though a
generic solution was not apparent.

And so at that sane tine, we were in the
process of doing the IPEs. So the decision was nmade

that we'll let the industry take this issue. Andthat
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was the big change | think as conpared to the other
i ssues that were resol ved where we put theinitiative.
W said we will nmake this an industry initiative to
resolve this issue as part of the IPE. And that was
folded into the programat that tine.

W also gave them the opportunity to
address other generic issues as part of the |PE as
well. But this one specifically requested themto
| ook at, to report sequences that were associated with
decay heat renoval, and to identify vulnerabilities
and define the vulnerabilities.

So what we are | ooking at i s whether that
process is really work because we have now changed
somet hi ng.

MEMBER LEI TCH: There's nothing very
prospective about it other than that the industry
shoul d identify those vulnerabilities and take steps
to solve themor |essen themin sone way.

MR. FLACK: That's right.

MEMBER LEI TCH: Al ot of things were done,
all of whichwereintheright direction, but we can't
really quantify how nuch reduction in risk was
achi eved.

| guess what you are saying is you are

concluding that that process, famly allowing the
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industry to take the initiative and do sone of that,
was effective in that reduction was achieved.

Am | getting the sense of this? | am
trying to understand the process, not the technica
aspects of it.

MEMBER SI EBER  Well, a lot of the work
was done by the owners' groups. Everything ended up
as sol utions and i nprovenents per cl ass of plant. You
know, Westinghouse had an owners' group. And then
they divided up the plants in two, three, and four
pl ant s.

And sone pl ants have better capabilities
t han ot hers. And that's why you end up wth
differences in risk.

MR. FLACK: That's right. It's very nuch
pl ant-specific. | think the basis for com ng to that
conclusion was that we |looked at it to see if there
was, in fact, a generic fix to begin with, where we
shoul d have taken action to have plants do X

And | think after having gone through al
of this information and assessing it, | think the
conclusion that we are hearing is that we did not see
a generic fix being cost-beneficial. So the approach
that was taken was justified.

| don't want to put words i n John's nout h,
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but he was the one who did the study.

MEMBER SHACK: How do you decide the 11
PWRs that are still category two are acceptabl e?

MEMBER S| EBER:  You' re not supposed to ask
t hat .

MEMBER SHACK: Your quantitative design
obj ective for A45 wasn't net.

MR. FLACK: You'reright, andit's a very
good question. This is exactly the question we tal ked
about before we canme down. It's in the gray area.
It's not one where it's in above the C3 or the C 1,
where we are sure it | ooks |i ke sonmething needs to be
done, like in Surry. Surry had a --

MEMBER SHACK: C-3 is the one where
somet hi ng has to be done.

MR. FLACK: Yes. GCkay. So if it's C 3,
it'"s not in that category. C 2 is a gray area. Now,
when they did the | PE revi ews, one of the objectives
was to see if, in fact, there were cost-beneficial
fixes on a plant-specific basis that | ooked justified.
And it was, really, the burden was on the reviewers to
bring those forward as part of the review process.

In this region, where you may say, well,
t here m ght be somet hi ng t here t hat is

cost-justifiable, none of these issues had been
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brought forward in saying, it does |ook Iike it would
have net the backfit rule. If it had thought to have
been able -- and they're all different. \%Y%
understanding is the 11 plants, the reasons why they
are thereis for different reasons. Soit's really a
pl ant - speci fic issue.

And so we're basing it on the fact that a
backfit issue had not been raised as part of the
process and, therefore, would not have net this
cost-benefit test. And we had left it at that.

VMEMBER SHACK: So you believe the
reviewers sort of |look at those results and try to
deci de whet her you woul d get a cost-benefit?

MR. FLACK: Yes. The answer is yes.

MEMBER SI EBER: Wl |, the fix for | oss of
heat synch turned out to be non-safety-related
equi pnent in an attenpt to make it cost-beneficial.
I n ot her words, you can use whatever it is you have to
have feed and bl eed. And you don't have to stal
safety-rel ated systens to do it.

And | think that's one of the things that
hel ped us past that point because if you | ose t he heat
renoval capability from the secondary side, there
isn'"t alot you can do except feed and bl eed. | don't

know what el se there woul d be.

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
CHAI RVAN BONACA: I f you have a very snal |

break LOCA where you cannot depressurize. Again, if
you have t he secondary side, you can stay cold if you
don't have that.

VI CE- CHAI RVAN WALLI'S:  Shoul d we go on to
t he next page, where you actually do have sonme CDF
val ues?

MR. KAUFFMAN: Okay. before | go there,
| would just like to say that we don't want to
oversell A45, as this discussion has made clear.
There were a | ot of other things ongoing around the
sane time. And |'ve listed sonme of those. That is
not a conplete list either.

MEMBER RANSOM Can | ask a quick
question? Wiat is the hardened vent?

MR KAUFFMAN: That's for BWRs.

MEMBER RANSOM Right. What is neant by
"har dened" ?

MR.  KAUFFMAN: They can wthstand
pressure.

MR. FLACK: Yes. | think earlier plants
had used their ventilation systens, sonething |ess
t han hardened, to vent the containment. And putting
i n the hardened vent assured t hat that vent path woul d

be avail abl e.
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CHAI RVAN BONACA: Previously you woul d

vent inside your reactor building because you woul d

just reach the ducts. That was a good way of
filtering. It was very good, even through your
reactor building. If you just give up the plant, you

could filter.

VI CE- CHAl RVAN WALLI'S: This picturetells
me that feed and bleed really is an inportant actor
for some plants. You really need it.

MR, KAUFFMAN.  Well, for this study we
point out in our report that feed and bleed is very
i mportant. And we raise the issue that in some cases,
it's non-safety equi pment. The anal ysi s supportingit
maybe hasn't undergone regul atory revi ew.

And success criteria can be inportant.
And sonetinmes feed and bl eed may have t o be done very
qui ckly. Then you get into the appropriate anmount of

CHAI RMAN BONACA: | think it is very
inmportant. | wasn't assured by your report that it
had been fi xed so that the problemw th getting feed
and bl eed to work had gone away.

You assure that it is inportant and they
have done sone things. But what is the assurance t hat

the problem of getting it to work properly has gone
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away or has been resolved properly, adequately, or
what ever ?

VR. KAUFFMAN: In our fol |l ow up
activities, we are going to recommend that do we
consi der doi ng further analysis to reduce uncertainty
in this area involving the timng and the success
criteria?

That work will probably go through and
identify the plants where the credit i s nost i nportant
and where the credit i s perhaps where we have t he nost
uncertainty about whether we think it will work.

CHAI RVAN BONACA: | think it would be
sufficient to send comuni cation fieldinspectors out
to the field to the region to just --

MR FLACK: That's very inportant. In
fact, we have menbers of ny branch going to the
counterparts neetings withour reports, includingthis
one, to show the inportance of these, for exanple,
feed and bl eed.

The other thing is, you know --

CHAI RVAN BONACA: Arkansas One. Wat is
it? That's a feed plant, water?

MR. FLACK: ANO 1. | believe that is or
is that B&WP

CHAI RVAN BONACA:  ANO.
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MR. KAUFFMAN: Again, this was before. we

ki nd of zeroed it out in sone of the nodels to see if

it was still that inportant in the results. It turns
out it still is.
PARTI ClI PANT: But the other point on

this slide | think is that you see that thereisn't a
huge change in the credit in the | PE versus what's the
current view with the SPAR nodel s.

And, from what | understand, there are
still sone di scussions going on right now, especially
in the SPAR nodel s, about whether they have to take
credit for one PWNR, BWR too. Sothisisstill. It's
an active area. That uncertainty is still there. W
weren't there to fix that.

MEMBER SHACK: That's an independent
anal ysi s. They went through and did the success
criteria and that sort of thing.

PARTI Cl PANT: So you mght say in sone
ways that that brought it up to date.

CHAI RVAN BONACA:  Who cal cul at ed t hat CDF
for Arkansas One? Is it IPEor is it --

MR. KAUFFMAN: That was taken out of that
NUREG 5230. Of the top of ny head, | don't.

CHAI RVAN BONACA: Because | renmenber.

VR KAUFFMAN: | believe the contractor
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probably cal cul ated that.

VI CE- CHAI RVAN WALLI S: What does ANOt hi nk
its CDF is, as opposed to NUREG CRO? What is it now?
Is it nuch | ower than these nunbers?

MR. KAUFFMAN:. Well, for the | PEs on page
39 for ANO, it says 4.7 times 10° is -- |'msorry.
That's the | PE DHR CDF. Fromthe | PE database, it's
a very simlar nunber.

VI CE- CHAI RVAN WALLI S: That's assum ng
that the feed and bl eed works?

CHAI RVAN BONACA: No. | was asking right
now t he current CDF.

MEMBER SHACK: W th the credits that they
give in their IPE for feed and bl eed.

MR KAUFFMAN: And the contractor
presumably thinks it's somewhat higher.

MR. KAUFFMAN: Well, that was an earlier

st udy.

MEMBER SHACK: That was an earlier study.
Ckay.

CHAI RVAN BONACA: That nust be because - -

VI CE- CHAl RVAN WALLI'S:  You don't want a
letter on this. |Is that what we were tol d?

MR, FLACK: We'd |like your feedback, as

we're getting it here on the record. So we can go on
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that, too. Again, we're concluding the study. And
what ever we can get from the ACRS today certainly
woul d be integrated into that.

VI CE- CHAl RVAN WALLIS: | don't know. |
woul d |'i ke sone harder neasures of effectiveness than
we seemto be getting here.

MR. FLACK: Well, we would, too, | guess.
W' re sort of at the mercy of the process at this
poi nt .

So these were the last two bullets, |
guess, that you --

MR,  KAUFFMAN: Ckay. | nsights for
followon activities. |'ve tal ked about the first
bullet. The second bullet, the key point to renmenber
is that decay heat renoval function is sensitive to
the use of non-safety-related equipnment and the
inmplicit assunptions regardi ng equi pnent availability
and reliability in the various anal yses.

W are going to be recomendi ng that
operating experience be assessed to look at the
consi stency between the I PE, |PEEE results, and the
actual reliability and availability of DHR conponents,
focusing on two nmain areas. One is areas where there
is substantial credit in the analysis; or, two, where

t he anal ytical assunptions cause a big inpact on the
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ul ti mat e CDF.

MEMBER SHACK: Just comi ng back to that
first bullet, if you have already done this for the
SPAR nodel s, don't you have a sort of independent
anal ysis of that already for these cases or are you
saying that even for the SPAR nodels, you want to go
back and | ook at the nunbers again.

MR. KAUFFMAN: |'mnot a PRA nodel person.
| have heard sone di scussi on of whet her validating the
SPAR nodel s and updati ng those, that they are having
sone di scussi ons about the success criteria and sone
argunments and that it inpacts the results very nuch.

| f we do do this sort of analysis, it wll
probably be anot her group in research that does that,
t he peopl e that are nore into doing the code runs and

t hose sorts of things.

VMEMBER LEI TCH: I have a followup
guestion to Bill's question of a few m nutes ago. He
asked, what about these 11 PWRs that are still in

category two? Do we know that we have 11 PWRs in
category two?

MEMBER SHACK:  Yes.

MEMBER LEI TCH. Is that the way they are
now after all of these nodifications or --

MEMBER SHACK: Yes, they are.
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MR. FLACK: Well, | can't speak --

MEMBER LEI TCH: Then the data we are
| ooking at is as-left data, not as-found data?

MR, FLACK: Wll, | think there we're
| ooking at it fromthe | PEs now. They nay have since
then made inprovenents that have reduced those
nunbers, but we are not sure of that at this point, |
don't think.

MR KAUFFMAN:  This exercise wasn't to
redo the IPEs, and it certainly wasn't to go to the
| atest and greatest PRA that a |icensee m ght have.

MEMBER LEITCH: So they may or may not
still be in category two?

MR FLACK: But they may be. That's
probably somet hi ng we should | ook at as followons to
this to see if, in fact, there have been things done
t here.

CHAl RVAN BONACA: \What stage are we in
this process? | understand this is an eval uation of
USI -A45. And the ultimate stepis to be that all that
had to be done is done. And then we can close the
i sSsue.

MR. FLACK: Fromthat perspective of the
process that took place. And that was cl osure of A45.

And | think the concl usi ons that were reached i s that
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it was an effective way of resolving this issue.

However, there are always insights from
these studies as to where we are going to go from
her e. And that's sonme of the things that we're
entertaining now that we are discussing around the
t abl e.

So it's not |ike a generic issue process
where we're trying to reach closure. \Wiat we are
doing is we are trying to continuously assess our
regul atory process to see if there are ways we can
inmprove it and whether it's a --

MEMBER SHACK: | n the generic issue sense
A45 was cl osed when you handed it to the |IPE

MR. FLACK: That's right. That's exactly
right. And the question is, do we want to reopen it
at this point? That is always an option, but I think
what we are saying is no, we don't think that it
shoul d be because we don't see the generic fix there
t hat reopens it.

CHAI RVAN BONACA: But it seenms to ne that
it was given to the IPE for resolution. Statenents
have been made fromthe | PE perforners of the plants
about inprovenents they have made. And these
i mprovenents, fromwhat | understand, have not really

been val i dated or whatever
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So that one is left with the question of
how effective are these inprovenents. | nean, | am
sure that nobody |ied and j ust said, yes, we can prove
sonet hi ng about feed and bl eed. For exanple, we w ||
build you a better bleed and feed.

Well, that's one way to do it, but it was
not going to be effective. W need to see that there
are procedures to bl eed and feed, that their heart has
been convinced that they had to do it urgently to get
in the situation, that they have this sequence of a
simul ator where they are trained so that they will do
it because it's a critical function.

| mean, | have seenit. It is acritical
step. You get to train them You get to bring them
to the point where they will do it because at the
begi nni ng, they won't.

It's not sonet hing that you do nationally,
bl eeding and feeding, and putting everything in
contai nnent. You know you are giving up the plant.
| mean, you knowthat it is the end of it. And there
just is a system

So | amsaying that these steps are only
credi bl e once you do and there is a way to i nspect for
it. Would you have i nspectors going tothe plant? I|f

an issueis significant enough, they can do conparabl e
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checks, look at their plants for classes in the
sinmulator? And you have to contend, you know.

| ' msaying there are ways to confirmt hat
these commtnments are, in fact, in place. And,
therefore, the issue is not any nore or |ess
significant as it was perceived to be before the I PE
eval uati on was perforned.

| nmean, it seenms to ne that probably
research at some point has to go i nto NRR or sonet hi ng
for the --

MR FLACK: That's a good comment. I
don't know.

CHAI RVAN BONACA:  Particul arly when | see
sonmet hing |i ke Arkansas One here with these numnbers,
| mean, they are big nunbers. There are three other
little calculators. It is 1.23 and 10°° is a heck of
a number. And if it goes down to 8.8 and 10° it
nmeans that bleed and feed is very inportant as to be
effective.

MEMBER S| EBER: There are other plants
with simlar nunbers where feed and bl eed didn't hel p
alot.

CHAI RVAN BONACA: That's right.

MEMBER SI EBER:  Li ke the three LOOP.

CHAI RVAN BONACA: That's right.
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MR. FLACK: Well, Warren Lyons i s fromNRR

here. 1 don't know. He may want to nmake a st at enment
where NRR is on that now.

MR, LYON: | can comment in a general
sense of some of the background in that ny comments
are based on information that woul d be several years
ol d.

Wen we were going into the generic
energency procedures reviews, for exanple, and the
enmer gency procedures that resulted fromthose revi ews,
we did wal k down a nunber of plants.

And we did go into quite a bit of detail
i n some of those wal kdowns, including | ooki ng at such
things as the operators working w th procedures,
i ncluding just as an exanple of the kind of detail,
what woul d happen i n such and such, | woul d cl ose such
and such a valve. Can you do that fromthe control
roon? Yes. Here's the control right here. Suppose
it failed. What would you do? Well, | would close it

| ocally. Show ne the valve, where it is, and how you

would do it Kkinds of things. These comments are
hel pful, great. |If you would like nme to anplify on
anything, | could do so.

And |l et ne add one nore thing. In these

process of these reviews, we woul d be | ooki ng at such
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aspects as the feed and bl eed. And we would be
review ng the anal yses that backed up sonme of those
processes.

MEMBER SHACK: Now, was that a sanple
program or was that a programthat was neant to | ook
at the emergency procedures at all plants?

MR. LYON: This was essentially ainmed at
the EOPs of all of the plants. Now, | will add one
nore thing. Cccasionally in the process of doing
i nspections, the inspectors will identify additional
aspects of EOPs. And those will be pursued as well.

CHAI RVAN BONACA: | guess the inspector if
he were armed wi th this i nformati on about Arkansas One
here, not saying the plant is this way but whatever is
presented to us here, he would | ook at the procedures
with a different eye. He would focus on this
particular evolution while just wverifying or
val i dating the piece was a huge task

| mean, there was such a huge task goi ng
fromthe old procedures to the EOPs to the new EOPs,
syst em based, that one maybe |l ost this activity. This
action here my be lost, and it's the bulk of the
revi ew

MR. LYON: | can't specifically to that

Arkansas one. | just don't renmenber those things.
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MR. FLACK: But we are getting the reports
out to the regions. And we will be briefing themas
we hit all of the regions over the next year or so.
W'll bring it to their attention.

CHAI RVAN BONACA: Ckay. And that will be
very hel pful, | think.

MEMBER LEI TCH: |'s there another issue
related to | oss of decay heat renoval whil e shut down?
This evidently did not address that.

MR. FLACK: Right. The IPEs did not do
shutdown. |t basically was for full-power operation.
And we see that as a limtation a well in the A45
study. Recognizing that boundary, that's what we were
wor ki ng with.

As a followon activity, actually we net
with NRR just recently to talk about this particular
i ssue. And we are thinking of noving forward and
| ooki ng at operating experience since at |east the
poi nt of whi ch rul emaki ng was consi dered at one poi nt,
which was in the late '90s, to date to see how does
our operating experience reflect our regulatory
process, agai nst our regul atory process, toseeif, in
fact, we need to do nore.

So we're entertaining that as a foll ow on

activity. If the conmttee wanted to nmake conments on
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that, that's fine. | don't knowif Warren wants to
say anything el se on that particul ar issue.

MR LYON: No other than we have been
di scussing it. Just to amplify a little bit on the
background there, the conmm ssion essentially when it
decided not to go to a rul emaking activity | ooked at
t he assessnment of the ongoing voluntary activities,
whi ch had a significant influence on the perceived
risk and effectively said, well, as long as our
perception of the voluntary activities is correct, we
don't need a rule.

But they did ask that we continue to
follow the situation and nake sure that it didn't
change. And so we and the Ofice of Research are
di scussing that as a potential followon fromthis
pr ogr am

MEMBER LEI TCH: Ckay. Thanks.

MEMBER SHACK: It was interesting to ne.
| nmean, A45 was before the NUMARC guidance for
shut down, before the inproved guidance procedures.
You had lots of experience with decay heat renoval
probl ens during shutdown, but A45 itself excluded
shut down.

MR. LYON: You are absolutely correct.

VEMBER SHACK: The decision is made at
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that tine. Now, that goes back unpty-dunp years
trying to figure out why that was, but it does seem
real bright in hindsight.

MR. LYON: Much of the insight associ ated
wi th shutdown activities occurred after a lot of the
A45 work was initiated. A simlar conment could be
made with respect to some of the potential sunp
bl ockage i ssues.

MEMBER SHACK: It just seemedto ne it was
flying in the face of experience. | nean, it's one
thing if you haven't experienced an event to say,
"Ckay. You should have foreseen this problem™ But
if I'm sitting there with a bunch of operating
experience and |'ve witten generic letters and then
to go and exclude it just seemed curi ous.

MR. KAUFFMAN: | think it woul d have been
very difficult to analyze. The way it was done is
pretty nmuch you look at the initiating event
frequency. You look at the reliability of the
equi prent . Your capability of the equipment wll
pretty nmuch show that you can handl e that.

And t hen shut down and refueling
indetermnistically or i n PRA space, when you get into
all kinds of strange initial conditions and you don't

know what your initial conditions m ght be, it becones
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a very big problem

| think for denmonstrating adequacy, if the
capability was there this approach did it. Now, when
you get into m dLOOP, when you start taking systens
out of service, when you start mani pul ating systens
and cross-tieing systems and getting drained-out
events, but hopefully that is addressed by
configuration control tagouts, work plan, those sorts
of thi ngs.

MEMBER SHACK: No. This at | east assures
you have the systens. Now, the configuration control
makes sure that, in fact, they're there when you need
themsort of thing, perhaps a reasonabl e way to break
it down.

MR KAUFFMAN: | don't know if the
conmttee renmenbers the 1994 Wl f Creek event, but
Sandy Israel and | went and i nvestigated that, trying
to figure it out, and canme and briefed the conmittee
t hen.

MEMBER LEI TCH: Two of us are here

MR. KAUFFMAN: Certainly | share Warren's
concern about events from shutdown and refueling.

VI CE- CHAl RVAN WALLI S: | guess we ought to
stop here. M concernis that thisis a NUREG right?

This goes out in the world.
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MR KAUFFMAN:  NUREGs go out, right.

VI CE- CHAI RVAN WALLIS: It's an exanpl e of
how an issue gets stated to be effective. If it
ignores certain things or if it doesn't have proper
nmeasures and so on, it's perhaps not that good an
exanpl e of what the NUREG should | ook Iike when it's
sort of deciding that sone resolution of some issue
has been effective.

If you were just giving us a report, |
think it would be okay. W could say we criticized
you in the record and everything is fine. If thisis
an exanple of how this sort of work should be done,
maybe we need to comment on it.

MR. FLACK: Well, the other thing is the
NUREG report is a contractor report. W are preparing
atransmttal nmemo which will --

VI CE- CHAI RVAN WALLI S:  So this statenent
t hat the agency doesn't endorse or i s not responsible
for? | thought once it becanme a NUREG it sort of
becane an agency docunent.

MEMBER SHACK: This is a NUREG CR

MR FLACK: This is a CR

VI CE- CHAI RVAN WALLI S:  So t hat neans t hat
you can get away with things or sonething?

MR FLACK: Well, no. The difference
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really is that the contractors can provide us with the
technical information, but the judgnment on the
ef fecti veness of t he regul ati ons i's NRC s
responsibility.

VI CE- CHAI RVAN  WALLI S: So you're not
endorsing that?

MR. FLACK: So we're not using this as --

VI CE- CHAI RVAN WALLI S: | understand.

MR. FLACK: It could provide part of the
basis of our decision, but it is not the decision.

VI CE- CHAI RVAN WALLIS: So CRis the kind
of report that Dr. Shack wites, then, isn't it?

MR. KAUFFMAN: Wel |, | thinkissuingthese
types of reports, these NUREGs or NUREG CR, is a new
thing that research recently started doing to try and
get broader dissem nation, broader publicity for our
reports.

| guess | will speak out of turn here and
say as a person working on these reports, it's afair
anmount of work to get it into a NUREG format and get
it all out. | wasn't universally accepting of that
because | didn't see any value added. So, anyway,
it's --

MEMBER SHACK: "Il second the work it

t akes.
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MEMBER SIEBER: There is a value to it, |

t hi nk.
MR FLACK: | think there is a value in
getting the information out and having peoplereadit.
VEMBER SHACK: If there are no further
questions, | will turn it back to you, M. Chairman.
CHAI RVAN BONACA: kay. |If there are no
further questions or comments, we will take a recess
for lunch. GCet back at 1:00 o' cl ock.
(Wher eupon, at 12: 04 p.m, the foregoing
matter was recessed for lunch, to
reconvene at 1: 00 p.m the sane day.)
CHAl RVAN BONACA: The next item on the
agenda is m xed oxide fuel fabrication facilities.
Because of the interest in the Advisory Commttee in
| ooki ng at waste in the m xed oxide fuel fabrication
facilities review, we have invited two nenbers of the
ACMNto participate with us in this review, and they

are Dr. Ruth Weiner at this table and Dr. M chael

Ryan.

Vel cone.

PARTI Cl PANTS:  Thank you.

CHAI RVAN BONACA:  And Dr. Dana Powers is
t he responsible nmenber. So I'll let you --

MEMBER APOSTOLAKI S: Is Dr. Powers a
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responsi bl e nenber?

MEMBER POVERS: It's the first tine
anybody has call ed ne responsi bl e.

MEMBER APOSTCLAKI S: Do we have nenbers
who are responsi bl e.

MEMBER POAERS: | think this should be
viewed as a formalism and not an assessnment of ny
general character.

CHAI RVAN BONACA: It absolutely is a
formalism

MEMBER PONERS: We're goi ng to di scuss the
Mox fuel fabrication facility. W' ve been at this a
while. There's still sone open issues. The staff is
goi ng to gi ve uss an update on where t hey stand, where
t hey' re havi ng di ff erences of opi ni on and what not, and
they're going to try to go through a bunch of stuff,
and | amgoing to hold us to two hours on this.

So sonewhere inthat mx we'll do the best
we can, | suppose.

VI CE CHAl RMAN WALLI S: Woul d you al | ow us
to have questions then? Because | have a bunch of --

MEMBER PONERS:. They tell me that their
skill and ability, their training has | ed themso t hat
at sprinter's pace they can get through this in an

hour, and they conply with our 50-50 rule.
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Now, they did not put a Wallis factor on
t hat .

(Laughter.)

MEMBER POVWERS: Just aski ng one question
could take an hour, but | would encourage you to ask
guestions when you think it's wuseful for vyour
under st andi ng and not for maki ng sone poi nt about some

cosnol ogi cal significance of --

VI CE CHAI RMAN WALLI S: No, | never do
t hat .

MEMBER PONERS: -- of the universe.

VI CE CHAI RVAN WALLI S: "1l ask the

academ c questi ons.

MEMBER PONERS: No, | woul d avoi d aski ng
the academi c questions, but the they are going to
travel through quite a few subjects, and like | say,
we're going to do the best we can on this.

VWhat |'d like to get at sonme point inthe
di scussion, Drew, is kind of aroad map on where we're
goi ng as best you can, and when | can go up to the

Conmi ssi on and say, "We're done,"” and get themoff ny
back.

MR GdITTER  Good afternoon. "' m Joe
Gitter, Chief of the Special Projects and | nspection

Branch at NVSS.
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W last nmet with you on July 10th to
di scuss renmai ni ng open i ssues inthe staff's revi ewof
the MOX fuel fabrication facility. At that tine,
there were a total of 12 open itens, ten related to
chem cal safety, one related to nuclear criticality
safety, and one related to fire protection.

Since that tinme, the staff has held five
days of public neetings with the applicant. W' ve
conducted two in-office reviews, and we've conducted
four tel ephone conferences.

Only one issue, the remaining fire
protection issue, has been closed. The staff is still
reviewng information submtted by the applicant
related to the remaining nuclear criticality safety
issue and plans to make a final decision on that
matter after a Novenber 13th neeting wth the
appl i cant.

This recent infornmation was submtted by
DCS in Septenber and took a substantially different
approach towards validating the criticality codes in
t he previ ous approach under review by the staff. For
the remaining ten open itens related to chem cal
safety, the majority of the staff believes that the
appl i cant has provi ded reasonabl e assurance that the

desi gn basi s of the principal structures, systens, and
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conmponents are sufficient to allow construction of
this facility.

However, thereis not a conpl ete consensus
wi thin the staff on whet her the chem cal safety i ssues
shoul d be closed at this point. Therefore, we have
asked M. Miurray, one of the senior chem cal safety
reviewers on the MOX project to present his separate
Vi ews.

In addition to M. Brown, M. Troskoski
and M. Wescott will be making presentations for the
staff.

This is a change fromthe slides in your
not ebooks that were provided to you earlier which
showed only M. Brown as the presenter.

We are not requesting the ACRS t o suggest
a sol ution or broker an acceptabl e position. W plan
to meet wwth the ACRS again prior toissuingthe final
SER, and at that tine, we will request a letter from
t he ACRS.

Bef ore we begin, | would |ike to enphasi ze
that the applicant is seeking NRC revi ew and appr oval
in two separate stages. The first stage is
aut hori zation to construct thefacility and the second
is authorizationto operatethe facility. W are only

di scussing approval for the start of construction
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t oday.

DS-DCS plans to submit a separate safety
eval uation report subm ssion for NRC review for the
possession and use license application. NRC wil |
i Ssue a separate safety eval uati on report docunenti ng
its review of that application.

It is also inmportant to renenber that for
construction, 10 CFR Part 70 only requires that NRC
approve the design basis of the principal structure,
systenms, and conponents, not the design of the
conponents. That revieww || occur during the staff's
revi ew of the possession and use application.

There have al so been sone changes in our
schedul e to issue the final SER since we |last net with
you. On August 22nd, the staff inforned DCS that it
pl anned to delay the i ssuance of the final SER by 60
days to coincide with the delay in the fina
envi ronment al i npact st atement, whi ch was necessitated
by new information submtted by the applicant.

Up until yesterday afternoon, the staff
intended to issue the final safety eval uation report
in Decenber. Late yesterday afternoon, we received
word from the applicant that DOE has requested a
significant change in the technical direction.

PARTI Cl PANTS: Ch, no.
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MR. A I TTER DCE has asked t he appli cant

to change the controlled area boundary to coincide
with the MOX fuel fabrication facility restricted
boundary instead of the Savannah River site.

This change substantially reduces the
control area boundary and will affect the current
safety anal ysis. The staff is in the process of
determ ning to what extent the schedule for issuing
the final SER coul d be affected.

And with that, I'd ask staff to go ahead,
M. Brown to go ahead and start with his presentati on.

VEMBER POVERS: | appreciate it. You
raise two points that | forgot to remnd the
commttee. W are |ooking at design bases here and
not the actual design, and now we' ve got an
i nteresting change. Good.

MR. BROMN: Thank you.

My first slide basically just reiterates
what was just said. This is the focus of the staff's
review. We're not really review ng final design, but
j ust design bases.

Just to reiterate, again, what we're
tal ki ng about today i s one nuclear criticality safety
open item at ten chem safety itens. And wi t hout

delay I'll turn it over to Margaret Chatterton, our
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crit. safety reviewer.

MS. CHATTERTON: As he said, there's one
remai ni ng nuclear criticality safety i ssue, andit has
to dowth the subcritical margin required for two of
the five areas of applicability that the applicant is
using. It's for the plutoniumoxide powders and for
t he MOX powders.

The reason that this is a problem is
basically that there are few critical benchmarks
avail able to be used to validate the codes, and it's
also difficult to justify the benchmarks that are
sel ect ed.

This basically is a statistical problem
Wth fewer than the prescribed nunber of benchmarks
for a given | evel of confidence, additional marginis
required, and of course, the applicant would like to
have as little additional margin as possible.

VI CE CHAI RVAN WALLI S: Is this just a
statistical problemor is it sonething to dowth the
density of the powder? If you tanp it down or it gets
-- can its density change depending on how it's
treated?

M5. CHATTERTON: No. Fromwhat we're --

VI CE CHAI RVMAN WALLI'S: It's so hard that

it doesn't change?
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M5. CHATTERTON:. For what we're doing as

far as validation of the code, which is what this
problemis about, it really is a statistical problem
of havi ng enough benchmarks that are applicabletothe
system

VI CE CHAI RMAN WALLI S: | presunme the

criticality does depend upon how well the powder is

packed.

MS. CHATTERTON: Yes, yes.

VI CE CHAI RVAN WALLIS: And that doesn't
matter.

M5. CHATTERTON: Well, what thisistrying
to do is validate a code. The code wi Il predict

various benchmarks and then based on the difference
between the predictions and the actual benchmark
which is essentially a Keffective of one, a bias and
uncertainty will be determned. That will be used
t hen i n connection wi th the actual cal cul ati ons of the
particul ar applications that are needed to be anal yzed
during the design and review of the plant.

Does that answer your question?

MEMBER POVNERS: You're asking a question
about ?

VICE CHAIRVAN WALLI S: well, | was

wondering if there are uncertainties about just how
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dense this stuff would be.

MEMBER PONERS: Ch, absol utely.

M5. CHATTERTON: Yes, and that's taken
into account, yes.

VI CE CHAI RVAN WALLI S:  That's incl uded.
That's all | need to know.

M5. CHATTERTON: Oh, yes, that's taken
into account.

VI CE CHAI RMAN WALLIS: That's all 1 need
to know.

M5. CHATTERTON:. Ckay.

MEMBER APOSTOLAKI S: Validating a code is
a statistical issue?

MEMBER POWERS:  Sure.

MS. CHATTERTON:  Yes.

MEMBER POWERS: Criticality is a
statistical problem GCeorge.

M5. CHATTERTON: Yeah. The codes are
Monte Carl o codes, and validating the code i s running
that code in your particular types of thing against
benchmarks. |f your code can predict the benchmarks
well, then you have |ess uncertainty and |ess bias
t hat you have to take account of, and that's what this
problemis all about.

As | said, it's because there are few
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real |y appl i cabl e benchmar ks, particul arly because t he
majority of the benchmarks in the international
handbook have to do wi th urani umand urani umsystens.

As far as where we are with this, the
staff received a revised validationreport in July of
this year, and we' ve beenreviewing that. It included
all five of the areas of applicability, and there's
only two of themthat we have any questions with at
this point. So we're not even going to discuss the
rest of the other three.

MEMBER ROSEN: What puzzl es ne, Margaret,
is why you still have this open nuclear item when
other countries are using MOX fuel. Wiy were they
able to do it and we're not able? What's different
her e?

MS. CHATTERTON: | think, well, for one
thing, we have weapons grade plutonium that we're
dealing with, as opposed to reactor grade.

| think the other thing is |I'm not sure
exactly howthey do their validation. W've done sone
work on that. They use different codes than we do.
They are proprietary codes that are devel oped i n sonme
cases based on the some of the experinmental data
that's not necessarily avail able. It's not

necessarily --
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MEMBER ROSEN: It's not in the open

literature.
M5. CHATTERTON:. That's right, yes.
There was discussions about that at a
conference we were at just a coupl e of weeks ago, and
some of that data nmay be available in the future.
MR. SHACK: | assune it woul d al so depend
on how conservative you were willing to be about the

bi ases you were goi ng to assi gn, the uncertainties you

were going to assign to the code. | nean if you're
willing tolive with a |arge margin of conservatism
yeah, you'll get sonmething you can use.

M5. CHATTERTON: Right, right. So anyway,
we've reviewed the validation report that the
applicant has sent in. As | said, for three of the
areas of applicability, they used a traditional
approach which is fairly consistent with the approach
outlined in a NUREG that we had put out.

The other two areas, the plutoni umoxide
and the MOX powders, they used a SU nethod, which is
sensitivity uncertainty nethod. This is a nethod
t hat' s bei ng devel oped by Oak Ri dge National Lab. It
is schedul ed for rel ease toward the end of this year,
but it is still sonewhat under devel opnent.

MEMBER APOSTOLAKI S: So there's no
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document that describes the nethod yet that we can
read, or do we have it already?

M5. CHATTERTON: | think there are sone
prelimnary papers out about the nethod. |In fact, |

know there is a paper comng out in Nuclear Science

and Engi neering in the October i ssue that tal ks about

this particul ar method.

MEMBER APOSTOLAKI S:  But do you have any
papers?

MS. CHATTERTON: Do we have any papers?
We've seen that article. W' ve seen sone other
articles for --

MEMBER APOSTOLAKI S: Can | have a copy of
that article?

M5. CHATTERTON: |'msorry?

MEMBER APOSTOLAKI S: Can | have a copy of
this article?

M5. CHATTERTON: Certainly. Yes, | wll
get you a copy.

MEMBER APOSTOLAKI S: A sensitivity
uncertainty method.

MS. CHATTERTON:  Yes.

MEMBER APOSTOLAKI S: It's really a
creative name, is it not?

MEMBER PONERS: Let's nove right al ong on
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this.

M5. CHATTERTON: Right, right. Basically
what it is is just nore of a quantitative nmethod for
benchmark sel ection. It identifies benchmarks based
on sensitivity studies. Sensitivity studies are on
t he nucl ear data, such as cross-sections, variations
in crossings. How nmuch effect woul d that have on the
predictions?

As the staff went through this and
reviewed this, we had two very mmjor concerns. The
end product from this sensitivity and uncertainty
analysis is a correlation coefficient. If the
correlation coefficient is above your threshold, you
accept the benchmark and count it in your benchmarks
t hat are applicabl e.

| f you don't neet the threshold, then you
don't count it. Well, we had several questions about
that. The basis for the selection of the threshold
was one of our major concerns. The other was the
confirmati on that the correlation coefficients were
real |y adequate.

W nmet with the applicant in early
Septenber, and as a result of that neeting and as a
result of our questions, the applicant decided to

change their approach. Therefore, they submtted a
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revised part to their validation report at the
begi nni ng of Oct ober, and we have been revi ewi ng t hat
si nce.

It now takes the traditional approach to
benchmark selection for al | five areas of
applicability. Again, we only have questions withthe
two areas, and it basically uses an outline that
follows our NUREG

W have questions that we have devel oped
on that, and we have a neeting set up with the
appli cant next week that we'll be discussing these
guesti ons.

We still have sone concerns about sone of
the benchmarks that the applicant has selected to
validate as far as if they' re applicable or not. The
i mpact of reduci ng the nunber of benchmar ks neans, as
| said earlier, that there will be an additional
mar gi n needed, and that is based on statistics. It's
by the confidence | evel.

So we'll be neeting with them next week.
We hope to be able to nmake sone final decisions after
that nmeeting as to whether a penalty is needed or a
penalty is not needed, and resolve this issue that
way .

VMR. BROMN: If there are no other
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questions, |I'Il nmove on to the chem safety item

Thank you.

The first itemwe' || tal k about i s "devote
oi I" (phonetic) explosion hazards. Just by way of
rem nder, this is a chemcal reaction involving
tributyl phosphate and its degradation products and
nitric acid, generating a |l arge anmount of gas, which
can rupture, explode vessels and piping.

So what' s i nportant hereis providi ng sone
means to vent those gases or otherw se prevent the
over pressurization. These events have occurred so we
can have sone operational experience to go on

The applicant here, as part of devel opi ng
a strategy, has discerned open systens from cl osed
systens. An open systemis just that. It is capable
of venting the gases that woul d be generated during a
red oil reaction.

VI CE CHAI RMAN WALLI'S: It must depend on
how big the vent is. That means the vent is big
enough to prevent the run-away reaction.

MR. BROMWN. In this case, the applicant's
proposed design basis is actually a function of how
much mass is present. So it's so many square neters

or so of area per gram of solvent.

The focus of the staff's review at this
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point is on closed systens where that vent isn't big
enough basically. The term"closed" just refers to
t hat one aspect. The fact is these vessel s woul d have
vents, specifically in off-gas treatnment system is
provided to relieve gases that are generated. It's
just that in a closed system that vent isn't big
enough.

Inthis case, the acidrecovery evapor at or
is an exanpl e.

The applicant has proposed two design
bases for that off-gas treatnent system Even though
the vent is not big enough, it would be capable of
noving the energy that's being generated in the
system wth a safety factor here of 1.2.

Al'so, if the tenperature of the liquidin
that vessel gets too high, certain actions would be
taken, and here the limts are 125 degrees or an
increase in tenperature of nore than two degrees C.
per mnute.

The steam that would be applied to the
evaporator would be isolated, and nore additional
wat er woul d be added, if necessary.

MEMBER VEEI NER:  Are you requiring back-up
systens for these? |If you're going to use a cooling

systemto control both the tenperature and the gas
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flow, aren't you going to need a back-up systenf

MR. BROWN: The reliability of all of
these strategies is something we wll |ook nore
closely at as we review the integrated safety
anal ysi s. This is an artifact of the two step
| i censing process here.

We' Il | ook at design bases now, and then
we expect to see a denonstration that, in fact, that
of f gas system would be reliable and avail able, you
know, if the event demands it. W'Il|l do that review
later during the license application review

VI CE CHAI RVMAN WALLI S:  Thi s vent, is that
a single phase gas vent?

MR BROM: It's a --

VI CE CHAIl RVAN WALLI S: I1t's venting single
phase gas or is it venting a two phase m xture on somne

ci rcunst ances.

MR BROMN: | think -- go ahead, Al ex.
MR. MURRAY: |'m Al ex Mirray.
Let me just fill you in on that. It can

be singl e phase gas, it can be aliquid, or it can be
a two phase m xture. |n sonme of the experinents which
have been done at Savannah River, they just let the
vent do whatever it did. They did not really |ook

into the actual phenonena involved with the two phase

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

175

VI CE CHAl RVAN WALLI S: Well, there's quite
a bit of uncertainty about the capacity of a two phase
vent .

MR, MJRRAY: Correct, yes.

MR. BROMN: As | suggested, there were
certain things we allowed the applicant to commit to
doing | ater as part of devel opnent of their integrated
safety analysis, and |'ve listed them here.

There is sone refinenent of the actual
reaction kinetics that are going on; the effect of
inmpurities; and certainly what the actual
operational limts would be with the understanding
that we'd have a desi gn basis value for tenperature,
for exanple, but what would the set point be for
isolating the stean? That's a question we'll review
| at er.

MEMBER PONERS: Am| correct in ny nenory
t hat the applicant has cone in and said heis goingto
attenpt to prevent red oil phenomena by controlling
t he t enper at ure and cl eani ng or repl aci ng hi s sol vents
on sone sort of regul ar basis to avoid t he buil d-up of
i mpurities?

And shoul d he have an event, despite all

of that, he has this venting systemto extract energy
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out of the reacting m xture.

MR. TROSKOSKI: That's basically correct.
What they want to do is have an energy renoving
capability through evaporative cooling and venting
that's at |east 20 percent of the capability of the
energy being put in by both the steamand any ongoi ng
chem cal reaction.

MEMBER POWERS: And so it's a fairly
defensive, in-depth strategy that has cone up here.

MR. TROSKOSKI : Yes, and what's i nportant
about venting is that if you |l ook at the chem stry of
it, about 90 percent of the energy actually cones from
a number of chem cal internmediates that are very
evol ved or would be pulled off.

So i f you do have venting going on that's
continuing to pull off these internediates, the
reaction will not go anywhere or generate anywhere
near as nuch energy as it would as if it was fully
cl osed.

VI CE CHAl RVANWALLI'S: Now, this criterion
for run-away i s not just renoval capability. It's a
stability criterion having to do with the rate at
whi ch things change on the tenperature changes.

MR, TROSKOSKI:  Yes.

VI CE CHAl RMAN WALLI S: That shoul d al so be
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consi dered. You have a D sonething, DT involved in
it.

MR. BROMN: That's right. Two degrees C.
per mnute tenperature change.

VI CE CHAI RMAN WALLIS: Well, the energy
rel ease DT is tenperature as well, but it begins to
heat up and heats up nore and so on. That's al
presumably being considered. |It's the stability of
the tenperature that's at issue here.

MR. BROMN: This is an issue.

VI CE CHAl RMAN WALLI S: Is this your issue?

MR. BROAWN. One of nmany.

VI CE CHAI RVAN WALLIS: Okay. Thank you.

MR. MURRAY: Could I just charge in?

MR BROMN: | think so.

MR. MJRRAY: Good afternoon. My nane is
Alex Murray. | amthe | ead chem cal safety revi ewer
for MOX | have been working on this for
approxi mtely three years.

| ve just returned fromMdscowwhere | was
supporting one of the DOE progranms over there, and
was advi sed when | returned that there was an ACRS
nmeeting planned where these issues were being
essentially closed. 1 was of the understanding there

woul d be nore internal staff discussions.
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| wll have to see what other internal
staff discussions | can acconplish. |If necessary,
may pursue sone of these sonme nore using the
managenment directive 10.159 process for differing
pr of essi onal views and differing professional
opi ni ons.

Now, let's get onto the issue here. This
is red oil, as Dave was nentioning. W have | ooked
extensively at the open system and t he open systemis
vented. It does have basically a chem cal physica
l[imt of a maximum tenperature of 120 degrees
centigrade. It also follows sone venting paraneters
whi ch come fromi ndependent testing by several groups
associ ated with the Savannah River site of DOCE.

Myself, and | think it's the staff
consensus opinion as well, conclude that for the
desi gn basis stage, that approach is acceptable.

Most of the concerns basically accrue from
t he cl osed system where | have cone to t he concl usi on
t hat at the present tine we have i nadequat e assur ances
of safety. Now, |'ve put up sonme of the findings from
the revised draft safety eval uati on report, whi ch was
i ssued this past April 2003, and these are findings
which are still valid at this tine.

| want to point out the first sub-bull et
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on the slide here about the applicant's approach is
directly contradicting sone safety approaches within
t he Department of Energy.

I'd like to mnmention in particular
temperature. For a closed systemthe applicant is
proposing a tenperature which is the safety limt
tenperature, which is five degrees above the safety
[imt which DOE uses at their facilities. Soit's 125
degrees C. proposed by the applicant. One hundred
twenty degrees C. is the TSR, technical safety
requirenment, not to exceed tenperature at DCE
facilities.

In addition, with DCE facilities, they
operate the evaporators with about aten degree margin
below that TSR limt. The applicant intends to
operate the evaporator basicallyinthethreetofive
degree Centigrade range just below their proposed
limt of 125. Hence, their operations would still be
-- the normal operations would be above the DOE TSR
[imted.

MEMBER PONERS: Let ne ask you a question
on that operational mar gi n. They will use
conventi onal thernocoupl es for nonitoringtenperature?

MR. MURRAY: That is nore of a conponent

issue which will be addressed at the operational
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stage. | would specul ate, and | enphasi ze specul ate
t hat they woul d probably use sonething nore |ike an
RTD, platinumtype approach because no matter what,
whether it's 125 C. or 120 C. or 117 C. or whatever,
it's going to have to be pretty accurate, have a | ow
drift, high reliability, and so forth.

Such systems can be designed and
i mpl enent ed.

MEMBER POWERS: Sur e. [t's just that
t her nrocoupl es are typically plus or m nus two degrees
Centi grade devi ces.

MR. MURRAY: Right, right. Well, just to
fill youinonthat, at the DOEfacilities at Savannah
River wwth a TSRIimt of 120 degrees Centi grade, they
go with a safety set point of 117, and that is based
upon about a 1.5 degrees Centi grade tenperature nmargin
on the thernocoupl e, one degree Centigrade margin on
the control |l er, and about a half a degree or so nargin
or basically just plain margin for unknowns.

VI CE CHAl RMAN WALLI S:  And, of course, the
reactor is honogeneous and all at the sane
t emper at ure.

MR MJRRAY: |'msorry.

VI CE CHAl RVAN WALLI S:  And, of course, the

reactor i s honogenous and all at the sane t enperature.
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MR. MJURRAY: Well, we all would like to

t hi nk that.
VI CE CHAl RMVAN WALLIS: It never is, isit?
MR. MJURRAY: It never is. | will get to
that on the second slide. Okay? But that is a
concern that | have. It is non-honbgeneous.

| al so want to nention just about sone of
the contradictions with respect to DOE practices. The
proposed spent size, which while it is based upon
evaporative heat transfer, essentially a thermm
effect, we do not have that quantified right nowin
terms of BTU per hour or sone other, say, m ninmm
vel ocity or sone other type of paraneter or design
basis paraneter fromthe applicant.

Al'l right, and that is a concern to ne.
| f you conpare the proposed spent sizes for the cl osed
system it is considerablytotheright; actuallyit's
even off the chart of the DCE safe value, and that's
a concern | have. kay? We need information to
address that.

Also, | just want to nention another
contradiction of DOE paraneters is this proposed
systemw || be running at a nuch higher nitric acid
concentration, potentially up to 70 percent, where

obviously red oil reaction rates are greater.
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In contrast, the DCE systens typically
don't go above about 50 wei ght percent.

And al so, one last thing about the DOE
systens. The DCE systens do make a very concerted
effort to have control s to prevent solvent com nginto
t he systens. Gkay. Those approaches, which sone may
be present at the proposed facility, those nmeans for
renoving or preventing solvent carryover have
basically -- basically the applicant has infornmed us
t he sol vent carryover will be an anticipated event.

MEMBER POVERS: Now, you indicate that
these are variance with DOE' s system

MR MJRRAY: Right.

MEMBER PONERS: But are they at variance
with the French systenf

MR. MURRAY: W have limted information
on the French system Ckay? One of the questions
that we have asked in the past is since you are
followng afacility fromFrance, nanely, it woul d be
the Le Havre facility, where there are waste
evaporators that m ght have solvent and nitric acidin
t hem You know, what is their proposed -- their
saf ety bases.

The applicant has el ected not to provide

that information. We know just from infornmal
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di scussions with the French regulators that sone of
t he paraneters they have overl ap DOE paraneters, but
further details were not forthcomng, and | would
assune if we were to obtain further details, they
woul d have to be under sone sort of proprietary
agr eenent .

kay, and 1'd just like to nmention one
l ast thing. The staff did conduct fault tree
anal yses on both open and cl osed systens, and for the
cl osed systemwas found to be at best borderline with
frequency ranges typical of highly unlikely.

And if | could have the next slide,
pl ease.

And 1'd just like to continue. | have
noted on the slide here about in the deposed approach
there's a potential for common failure effects. I
nmentioned tenperature, heat transfer and venting of
cour se.

|"ve also nmentioned about the proposed
venting capacity i s way beyond what DOE woul d consi der
to be asafelimt. | want to enphasize that. It's
not like it's closed. It's not like some clear
rationale has been provided why this should be
accept abl e. It is what we like to say in the

busi ness, above and beyond. And fundanmental |y we need
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sone information on the docket to address this.

Now, |'ve al so shown here alittle bit of
-- there was a question about honbgeneity of the
system At the July public neeting the applicant put
up a di agramof sone of the proposed evaporators. It
is a high aspect ratio evaporator. Such systens are
prone to face separation, particularly if circulation

VI CE CHAI RMAN WALLI'S: Wi ch way do you
nmean by --

MR. MJRRAY: A high aspect.

VI CE CHAI RMAN WALLIS: It's tall?

MR. MJRRAY: It's taller thanit is w de.

VI CE CHAI RVMAN WALLI S:  Thank you

MR. MJURRAY: Such systens are prone to
face separation. It is known that with red oil
phenonena with phased separation occurs, there is a
hi gh |ikelihood of both a red oil reaction occurring
and al so a nore severe reaction occurring. So | have
concerns about that.

| will also add I' mvery concerned about
| ooking for sone assurance from the applicant to
addr ess, you know, these concerns, particularly onthe
docket, and I'Il just add one last thing. As | just

said, | returned recently fromRussia. At one of the
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wor kshops in Russia there was a presentation on the
red oil phenonena or, as they like to call it sine
they have experience in this area, the nitrated
tributyl phosphate phenonena.

And they had sone data wi th concentrat ed
nitric acid systenms, which showed initiation
tenmperatures for reaction run-away as |low as 123
degrees centigrade. And that would be below the
saf ety envel ope proposed by the applicant.

The bottomline, | think we need to have
some nore interactions with the applicant and get sone
assurances on the docket that what they're proposing
can work and has the capability of neeting the
regul ati ons.

MEMBER  WEI NER: Wasn't there any
appli cabl e experience when Hanford used to use
tributyl phosphate?

MR. MJRRAY: Yes, yes, andthat's factored
intothe DOE limts which essentially are all rolled
up in the Savannah River site docunents. That's
correct.

Just for your own i nformation, there were
several incidents at Hanford, plus one event, okay,
which lifted a large colum off its support. Ckay?

At Savannah Ri ver there have al so been incidents plus
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two events. Both of the events were quite
catastrophic, but fortunately personnel were not
near by.

Ckay. Thank you.

MR. TROSKOSKI: My naneis Bill Troskoski .
The general consensus of the remainder of the staff
was that the applicant's proposed desi gn basi s does,
in fact, provide reasonabl e assurance of protection
agai nst the consequences of red oil reaction.

In specific, for the system that the
licensee is proposing to use or the applicant is
proposing to use, the literature indicates that the
runaway reaction rate really initiates in the 134 to
137 degree C. range. Adjusting for uncertainties, DOE
has chosen 130 as using the ultimte range for the
initiation of the reaction.

Now, t he applicant has conmmttedto assure
that the bulk fluid in the thermal siphon evaporator
does not exceed 125 degrees, and t hat does not exceed
under any and all conditions, and that wll be
nodi fied with the appropriate set point nethodol ogy.

Inaddition, they will establish arate of
tenperature rise to |limt it to no nore than two
degrees C. per mnute.

VI CE CHAI RVAN WALLI S:  That's presumably
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when it's not running away. Well, nost of the thernal
anal ysis data i s taken when you' re ranping it up about
one degrees C. to two degrees C. per mnute and you're
nmeasur i ng when you have your | arge pressure i ncreases.
So bounding it by tw degrees C. per mnute is,
i ndeed, pretty reasonabl e.

Inaddition, it'"salot likely torun awnay
on you if you' ve got the additional 20 percent heat
renoval , energy renoval capability, that's --

VI CE CHAl RMVAN WALLI'S: As long as it's not
gi ving 25 degrees energy renoval because it's getting
heated up. | mean you've got to have a bal ance here.

MR TROSKOSKI: That's correct.

VI CE CHAI RVAN WALLI S: You've got a
stability criterion of sone sort.

MR. TROSKCSKI: And they still have to do
some of the kinetic experinents and to refine that as
t hey have conmtted to do through --

VI CE CHAl RMAN WALLI S: They still need to
do sone work?

MR, TROSKOSKI:  Yes.

VI CE CHAl RVAN WALLI S:  Ckay.

MR. TROSKCOSKI: And they still need to
find out whether or not there will be set point

depression. So there is acknow edged sonme work still
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t o be done, but taking that into account, once they do
that, they won't commt to a 20 percent safety factor
for a heat renmpval over the heat being inputted from
t he st eamand heat bei ng generated fromthe reacti on.

MEMBER VEI NER: Do you have sone docunent s
t hat show how t he experi ences that Savannah Ri ver and
Hanford correlate with these proposals, with these
proposed tenperature limts?

MR, TROSKOSKI : | mean, they nust have
done sonet hi ng t o neasure at what tenperature they get
excursion, how the big the vents have to be, and so
on.

MR. TROSKOSKI : Vell, the vent size,
that's determined wth the Fowsky (phonetic)
correl ation that has al ready been presented. It isin
the literature, and it is understood.

Now, nost of the events that have occurred
have one comon thene for ared oil reaction. They've
all got tributyl phosphateincontact withnitric acid
and a lot of heat unexpectedly. To be able to
nmeasure, you know, the exact conditions that set it
off is often not possible, but it has all been through
conduct of operations really that they' ve ended up in
a situation with the process that they didn't want to

be in.
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VI CE CHAI RMVAN WALLI S:  Whi ch Fowsky net hod

are you using? | mean, he had several nethods, one of
whi ch was based on phase slip and one of which was
conservative and was based on t he honbgeneous. 1|s he
using the conservative nethod or the best estimte
met hod?

MR. TROSKOSKI : Wi ch one? Best esti mate?

MR. MJURRAY: | think you're referring to
his --

VI CE CHAI RVAN WALLI S: He did a lot of
work with Dyer.

MR. MURRAY: Yeah, the Fowsky correl ation
whi ch is being used here is enpirically derived, and
it's specific for red oil phenonenon.

VI CE CHAl RVAN WALLI S: Ckay. So it's
related to the real stuff.

MR. TROSKCSKI : Yes, and there are, again,
goi ng to be experinents inthat regard to confirmthat
rel ati onshi p.

Now, further, shoul d you approach t he bul k
tenperature limt or the rate of rise limt, then of
course what they' Il do i they'll shut down steam and
they' Il initiate a quenching system The idea behind
t he quenchi ng systemis that you nake sure you' ve got

an adequat e aqueous inventory to be able to support

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

190

t he evaporative cooling.

Your mai n cool i ng nechani smi s goi ng to be
t he evaporative cooling. It's not that you're going
to be putting cold water into it. What you' re doing
isyou' re assuring as l ong as you've got anitric acid
aqueous phaseinthere andit's at a high tenperature,
it's going to be boiling off. It's going to be
pul I'ing off energy.

There are excursions that occur once you
boil off all of the nitric acid and water. Then you
run into the run away reaction very quickly.

VI CE CHAl RMAN WALLI S:  So does t hi s vessel
-- and there's a boiling mxture and then there's a
vapor space above it?

MR, TROSKOSKI:  Yes.

VI CE CHAI RMAN WALLI'S: But |I'd be worried
about the pool swell of it. | nean if it swells up
like boiling mlk, it will boil over into the vent.
That's one of the classic things that happens wth
t hese things.

MR, TROSKOSKI: Right.

VI CE CHAI RVAN WALLI' S:  And do you do about
the tendency of this stuff to froth or foamor swell?

MR. TROSKOSKI: And to be able to relieve

t wo- phase venting is one of the things they are
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confirm ng.

VI CE CHAI RMAN WALLI S:  Yeah. It has to be
done pretty carefully.

MR TROSKOSKI:  Agreed.

MEMBER PONERS: One question just to check
my menory. The red oil events that |I'maware of all
entail asubstantial contributionfromganmma radi ation
of fission products?

MR. TROSKOSKI: Ckay. They are going to
be limting the anbunt of degraded products through a
nunber of mechani sms. One, of course, is going to be
the timng contact with high radiation. The other is
goingto betimng contact wwth the tributyl phosphate
with nitric acid.

In addition, what they're not taking
credit for are various washes and t he change-outs t hat
occur for the solvent.

MR. BROWN: The second event is the
expl osion involving hot hydroxylamne nitrate and
then, again, nitric acid. This is not a catalytic
reaction. It's very fast, ideally prevented, not just
vented. And we've had several events of this type in
t he i ndustry.

The appl i cant' s approach here i s providing

really two distinct strategies depending on what's
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going on in the process. |In sone areas, there is the
presence of HAN and hydrazi ne wi t hout addi ng t he NOx,
and in other areas the NOx is added purposefully to
destroy those materials, such that inthis case it's
the oxidation colum. This is to make sure these
chem cal s are renoved before going to the final steps
of the process to recover nitric acid.

The controls that have been identified
here are the process safety control system This wll
hel p nonitor tenperature, which is one of the control
par aneters. Chem cal safety controls to insure
concentrations of chemcals are kept within their
limts, and the of f-gas treat nent systemadoes provi de
venting for gases that are generated.

The applicant has developed a fairly
sophi sticated kinetic nopdel that describes the
production and generati on of vari ous chem cal species
and systems with HANand nitric acid. It does confirm
observations that hydrazi ne when added t o systens | i ke
thisis an effective scavagi ng agent and scavenges t he
nitric acid before it can attach the HAN reading to
t he run-away.

And so the applicant has proposed a
m ni mum concentrati on of hydrazine to keep the system

saf e.
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Al ex.

MR. MURRAY: Well, thank you.

I'm Alex Murray, the lead chem safety
revi ewer again.

And just in the area of HAN and hydrazi ne
' mgoing to focus on those areas both with and both
wi thout and with Nox addition. As we go out of the
HAN hydr azi ne wi t hout NOx addition, this is where the
nodel is applied. | believe that some assurance is
needed with regard to addressi ng some i di osyncracies
within the nodel itself.

Sone of these involve input paraneters,
such as the appropriate levels for hydrazoic acid,
which is HN;, which can be explosive under sone
conditions, and also nitrous acid. | want to note
that if one puts in the design basis value for
hydrazoi ¢ acid as an i nput paraneter to the nodel, it
turns out that wusing the nodel, the hydrazoic
concentration goes up and the assuned yield, whichis
al so part of the design basis, changes significantly.

| believe this is sonething that we need
to address with nore di scussion with the applicant.

As regards the approach where HAN and
hydr azi ne are destroyed by del i berate addition of the

NOx or nitrous fumes, as the applicant likes to call
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them the revised construction authorization request
in October or from October of 2002 had identified a
flow type control.

Earlier this year, actually it was around
June; the applicant renmovedthis flowcontrol, and the
staff at that tinme had questions as to why this was
done. Essentially aflowtype or nass type of control
is a control on total energy in the system and so
we're a little puzzled why this was renoved or
somet hi ng conparabl e to address the concern was not
added.

| think those discussions are still open,
and we, the staff, needto interact some nore with the
applicant on it. And this information needs to be
pl aced on the docket.

Thank you.

MR. TROSKOSKI: The other staff viewis
that the applicant has provided an adequate safety
desi gn basis for protection against a HAN reacti on.

VI CE CHAI RMAN WALLI S: There's no way we
can evaluate who's right fromthese discussions.

MEMBER PONERS: And you' re not bei ng asked
to either.

VI CE CHAI RMVAN WALLI'S:  You're not being

asked to, but | nean, so what do we do?
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MEMBER POVNERS: Well, | think we need to

be aware of what the issues are.

MR.  TROSKOSKI : The staff is still
internally working these i ssues out, and we just want
to give you both sides.

MEMBER PONERS:. And we've been provided
t he docunentation that exists now So since that
docunentation is massive, it tells you which sections
to go read.

(Laughter.)

MR. TROSKOSKI : Well, the proposed safety
margi n we eval uated using a comercially avail able
Polymath 5.1 program for the design basis safety
l[imts provided by the applicant and the |Ilikely
operating ranges.

This nodel is what, five partial
differential equations that you have to solve
si nul t aneousl| y?

We did do a sensitivity analysis, and the
staff found that the design basis values do provide
adequat e assurance of safety with appropri ate margins.

MEMBER VEI NER:  |' m confused. | don't
know how -- these reactions can go very qui ckly, and
it's al nost inpossible to nodel every stage of one of

these nitrous acid reactions. | mean, you're dealing
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with expl osive stuff.

MR, TROSKOSKI:  Sure.

MEMBER VI NER:  And | don't know on what
basis your last statenment there is made.

MR. TROSKOSKI : Well, when you conpare t he
nunbers, there is an alternate nmethodol ogy that is
used by DOE. The applicant has chosen not to use the
instability correlation because the DOE instability
correlation only takes account of an iron catalyst.
It doesn't take into account plutonium They think
it's not conpletely applicable to their facility.

But if you do use the existing DOE
correlation and you run the operating ranges that
they' re proposing, it does basically envelopeit. So
there is an independent alternate nethod that does
gi ve us confidence that, hey, this is not out in |eft
field somewhere.

VI CE CHAI RMAN WALLIS: Well, | think the
guestion is appropriate margi ns which have to do with
the uncertainty in these cal cul ati ons.

MEMBER APOSTOLAKI S: And t he uncertainties
are not quantified, | understand, are they? It's just
a determnistic conclusion that the nodels are
insufficient after a sensitivity study.

VMR BROMN: But what we've | ooked at so
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far is our margins between, for exanple, at what
tenperature does this reaction run away or go out at
catal ytic, and what is the tenperature that's been
proposed as a nmaxi num tenperat ure?

As | recall, the run-away tenperature was
65 degrees. They proposed to keep the system | ess
t han 50 degrees. Based on that margin, we've drawn
our conclusion. It's not consideration of uncertainty
as yet.

MEMBER POVERS: That's part of |1ghMark
(phonetic).

MR, TROSKCSKI:  Yeah.

MEMBER POVNERS: Fifteen degrees in these
systems is what?

MR. BROMN: The next event we'd like to
talk about is involving titanium fires. At the
begi nning of the head end of the MOX facility as
proposed, they need to dissolve plutonium oxide.
They're going to do this electrolytically with an
el ectrolyzer using Silver I1.

The structure of that electrolyzer
i ncludes titanium and so the conbi nati on of potenti al
el ectrical currents and titanium the staff had a
concern about the possibility of a fire.

To address t hat concern, the applicant has
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proposed passive engineered features, nanel y,
i nsul ators and separators to make sure that, you know,
the conmponents don't cone in contact wth the
titanium and those are the silicon nitride barrier
and a Teflon electrical insulating material.

In addition, the electrolyzer will be
seismcally designed. It could eventually involve
either analysis or shake table testing, and the
appl i cant has comritted to designthis sothat it wll
wi t hst and turbul ent fl owand not i nduce any vi brati on
in these conponents.

MR MJRRAY: Thank you, Dave.

|"mAl ex Murray, the | ead chem cal safety
revi ewer for MOX agai n.

| have the differing viewpoint right now.
| want to enphasize that in this electrolyzer,
titanium electrolyzer fire event, the applicant
changed their strategy about one nonth ago. Prior to
that they had proposed a safety strategy using
el ectrical controls, and the only question the staff
had at that tine involved design basis.

Now, getting into the specifics here,
since they have now gone with this new strategy, |
want to enphasi ze that these materials which they are

identifying for this passive engi neer control are not
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materials which you wusually associate with the
r obust ness, t he reliability, ot her st out
characteristics that usually go into passive
engi neering controls.

| want tonotethat siliconnitrideitself
is aceramc. It is a good ceramc, but it is still
a ceramic. In this application, it functions as the
por ous t hr eat between the two el ectrol yte
conpartnents. So it is not the sort of silicon
nitride which you m ght see in sonme engine parts.

O course, | could say with the car
engi nes | have had to date | woul dn't say that silicon
nitride is fairly reliable there either, but that's
anot her conment .

MEMBER POVERS: It's pretty inpressive
stuff.

MR. MJURRAY: Ch, it is inpressive stuff.
Don't get nme wong, but you know --

MEMBER PONERS: But the point is thisis
a fret (phonetic) and not --

MR. MURRAY: Yes, it is a fret.

MEMBER PONERS: -- not the conpact.

MR. MURRAY: | al so want to enphasi ze, you
know, we have PTFE, which usually goes by the brand

name of Tefl on. Again, you know, that 1is an

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

200

el astonmer. It undergoes creep. |t changes properties
quite well or can change its properties quite well,
particul arly when you don't expect them

Again, these materials are not what you
usually look for in passive engineered barriers. |
want to enphasize there's a conparison on the chart
here, you know, that properties are not conparable to
netal s, and | want to enphasi ze usual | y when you start
| ooki ng at passive barrier, you start |ooking for
sonething that starts approaching, oh, having the
capabilities like a reactor pressure vessel or high
pressure boundary or something |like that.

And you know, fundanentally at this tine
the staff does not have information that the docket
whi ch gives us assurance that these two naterials in
their intended application and environment can fully
function or have the ability of functioning as passive
engi neered controls and had the ability to neet a
hi ghly unlikely Iikelihood.

VI CE CHAl RVAN WALLI' S: What' s t he property
of concern? Is it sonmethingtodowthbrittleness or

what is the property that you' re concerned about here?

MR.  MJRRAY: | would say all of the
properties i ncl udi ng brittl eness, i ncl udi ng
mai nt ai ni ng spaci ng, mai nt ai ni ng di mensi onal
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consi stency, and so forth. | nean, understand that --

VI CE CHAI RMAN WALLI S: So there's a
t hernocycling, all kinds of things happening.

MR, MJURRAY: All  sorts of things.
Understand that inthis electrolyzer it ranges bet ween
30 and 50 volts of applied DC current and potentially
several hundred anps, and the power going into these
el ectrolyzers is conparable, you know, to 20, 25
kilowatts, easily exceeds wel ding supplies. | nean,
strange t hi ngs can happen with that type of el ectri cal
energy.

MEMBER PONERS: But what | have never, |
have to admt, understood exactly on this issue was
suppose | had a fire.

MR MJRRAY: Yeah.

MEMBER POVNERS: Why am | concer ned?

MR. MURRAY: Well, let ne explainthat for
you, sir. Okay. Again, here we are for any breadth,
any depth, to try and hel p you out here.

In the case of titanium if it ignites,
all right, and | want to enphasize that being
situations with welding type current where titanium
has ignited, okay, it turns out it burns with a very
hi gh tenperature. It reacts with many things,

particularly typical fire suppression agents, water.
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It will dissociate water into hydrogen and the
hydrogen wi || expl ode.

| f you use carbon di oxi de to extinguishit
or attenpt to extinguishit, it will react with that.
It will react with nitrogeninthe air. It turns out
that the tenperature and other Dbases, other
paraneters, shall we say, of a potential titanium
event far exceed what t he appli cant has assuned as t he
design basis for a fire event.

Ckay. Also, titaniumevents tend to be
very unpredictable. Now, | think the applicant has
chosen the right strategy. Let's prevent this. Gkay?
| think it's appropriate to prevent titanium type
events, though as |I've noted on the slide and in ny
di scussi on here, | have questions about the proposed
control, if you will, and the paranmeters which they
are saying it has.

VI CE CHAl RMANWALLI S: So you' re concer ned
about a mjor spark or an arc setting off the
titaniun? 1Is that what you're --

MR MJRRAY: Yes, yes.

VI CE CHAI RVMAN WALLI S:  There's sonet hi ng
about these materials not being able to prevent this
arcing because of sone weakness in the floor or

somet hi ng?
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MR. MJRRAY: Ri ght . To be capabl e of

neeting a highly unlikely Iikelihood, you know, is
putting quite a burden on materials |ike a ceram c and
el astomer, which generally do not have properties
capabl e of getting there, generally.

MEMBER POVNERS: | guess, | nean, you
portrayed a dismal viewfor netal fires, but all netal
fires are pretty nuch |like you say. You don't put
themout with water. You don't put themout wth CQO,.
You have to snother them

MR. MJRRAY: Snot her them sonmehow.

MEMBER PONERS: And snothering themw th
sand usual ly ends up with your burnt fingers because
it reacts with sand and things |ike that.

MR MJRRAY: Right, right.

MEMBER PONERS: So carbon often gets used
and things like that. Wat |I'mstill interestedinis
-- but it'safinite amount of netal, and suppose | go
ahead and nmelt it or burnit. AmIl going to burn a
hol d t hrough the floor?

Well, | don't think so. Now, what is the
consequence aside fromthe fact that | have a ness?

MR. BROAN: But the electrolyzer isinthe
gl ovebox. It's not in a process cell. So the

i medi ate concern would be the nearby worker. the
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el ectrolyzer -- correct neif I'"'mwong -- holds upto
14 and a half kil ograns of plutoni um oxide.

MR. MJURRAY: Thirteen, point, five, 13.5.

VMR, BROWN: Ckay. So it's certainly
sufficient material there to be a hazard, which woul d
not be boiling or atom zing. So the hazard is
certainly there if the fire would have started.

MEMBER PONERS: It's basically a ness, is
what it is. You can get a rel ease.

MEMBER SI EBER: : There's afiresimlar to
a mgnesium fire, right? Railroad rails were
magnesi um t hi ngs.

MR, MJRRAY: Yes.

MEMBER SIEBER:: So you could nelt right
t hrough the HUM box (phonetic).

MR. MJURRAY: Yes, yes, and that's why |
think while there are a lot of interactions between
the NRC staff and the applicant, | think, the
appl i cant came to an appropri ate concl usionto cone up
with controls to prevent the event.

MEMBER SI EBER:: How much titaniumis in
there? That determ nes howfar you' re going to nelt.

MR,  MJRRAY: In ternms of quantities,
multiple kilograns. W have not quantified it.

MEMBER SIEBER:: A |lot?
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VMR MJRRAY: But it's a lot.

MEMBER SI EBER : (kay.

MR. MURRAY: You know, there's no question
that there's a sufficient anount there.

MEMBER PONERS: Metal fires have unusual
characters, and one of themis a tremendous ability to
|l ose heat by radiation, and so they behave
differently.

MR. MJURRAY: Yeah, they are peculiar. |
agr ee.

VI CE CHAl RMVAN WALLI S: It's in aglovebox?
Does it becone oxygen limted?

MR MJURRAY: Yes. You've got to
understand that in the environnent it has, it has
oxi des and other types that are readily avail abl e,
i ncluding not only plutonium di oxi de, you know. So
there's a potential for thermte-like reaction. You
al so have nitric acid. Ckay?

MEMBER PONERS: Well, the thernetic yield
nmust be zip.

VI CE CHAI RMAN WALLI S: Thernmetic acid
woul d be --

MEMBER POVERS: Take it glued to the
di oxi de. You won't go to the dioxide, just cannot be

a very high yield. It takes npre energetic oxides
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t han plute (phonetic) to take in the --

MR. MJURRAY: Andinqualitativeterns, the
oxygen source as reactive materials are there.

MEMBER PONERS: | nean, the truth of the
matter is if you were toigniteit, it will suck the
oxygen from wherever it can get it.

MR,  MJRRAY: Wherever it can get it,
correct, correct.

Ckay. John.

MR. BROWN: The next issue --

MR. TROSKOSKI: Well, sorry. The rest of
the staff is of the viewthat the applicant's proposed
use of passive engi neered controls to prevent current
| eakage from the electrolyzer electrode to the
titanium shell is an acceptable approach for the
construction authorization phase.

W note that the electrolyzer will be
seism cal ly designed, as well as ot her equi pment w ||
be, and the seismc qualifications will be revi ewed
during the operations phase.

MEMBER POVNERS: It seens to ne that you
guys are in outrageous agreenent. You like the
strategy. The only issue is the materials of choice
here, and | have to admt | never thought about using

silicon nitride as a fret, but | nmean, Teflon is not
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a bad material to use in sone of these applications,
especially if you' re not any hotter than what | think

they' re going to be here.

Silicon nitride, | don't know. Your
response doesn't address the question. | nean, your
response says, "We like their approach, too." He

says, "We |ike your approach. It's just a question of
materials here.”

MR. TROSKCOSKI: And a failure node t hat we
can under st and.

MR. MURRAY: Yeah, | want to enphasize |
i ke the strategy of prevention. Okay? | have to say
| think the approach of using a passive engineered
control based upon silicon nitride and PTFE causes ne
sone concerns because those materials do not have
par amet ers which are normal |y associ ated wi t h passi ve
f eat ures.

VI CE CHAI RVAN WALLI S: Well, have they
been used for this purpose before? s there
experience with using these materials in this sort of
situation?

MR. MURRAY: These types of materials are
routinely usedinthe el ectrochem cal i ndustry. Okay?
And there are frequent failure, and when | say

"frequent failure,”™ | want to enphasize you're
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tal king, you know, five to ten-year life per cell.

Okay. Now, keep in mnd a highly
unl i kel i hood while in this proposed application, that
is, a qualitative neasure. Usual ly we associate
highly unlikelywiththereliability of sonethinglike
one failure in 100,000 years or nore, you see. SO --

MR BROMN: | think it's worth pointing
out though that one of the things we will al so | ook at
later on is any surveillance requirenents for any
safety strategies, such as HEPA filters, which are
al so notably fragil e, passive engi neered barriers, but
they require a certain frequency of surveillance in
order to maintain their integrity.

MR TROSKOSKI : That's with any safety
rel ated conponent.

MR BROWN: So if there are no other
guestions, |I'lIl nmove on to the next issue.

The phenonmenon of urani umburn-back i s the
oxidation of UQ to U0, especially if the cotter
(phonetic) has been ground to a fine particle size and
there's some ignition energy present.

There will be sone Dball mlled,
m croni zed, depleted urani um powder in this system
and so staff has identified a concern with how do we

make sure t hat we prevent burn-back, which can rel ease
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energy in this case from affecting the ventilation
systemHEPAfilters, if that reaction were to occur on
t hose HEPA filters.

W' ve asked --

VI CE CHAl RMAN WALLIS: O if you sonmehow
had it on the filter and then the filter got rapped,
and it got sort of exposed. Presumably then it can
have a | ot of oxygen, a lot of area. |It's ready to
go.

MR. BROAN:  You nmean -- I'msorry. [If it
gets deflected on the filter already --

VI CE CHAl RMAN VALLI'S: Yeah, if thefilter
gets rapped so this powder gets kicked off into the
air --

MR. BROMWN:  Ckay.

VI CE CHAl RVAN WALLI S: -- thenit'sreally
ready to go presunably.

MR BROMWN. He's British. Wen he says
"rapped, " he nmeans sonebody hits.

VI CE CHAI RMAN WALLIS: No W just R

MR BROWN: | knewthat. | knew that.

MEMBER POWERS: This is an interesting
one.

MR. BROMN: COkay. Well, we | ooked at the

spill occurring in the glovebox, not so nuch 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

210

suspensi on of this powder onceit hits the filter, but
what if we spill ajar of this powder? And that cl oud
is now noving toward the filter.

These gl oveboxes handl i ng t hi s powder are
nitrogen inergic. That's a requirenment the applicant
has because they want to control the oxidation state
of this powder. That's not a safety function at this
time. So we didn't credit that in our analysis, and
we assuned that this powder could, infact, affect the
final filters.

The applicant has since suggested or has
si nce proposed that the second stage rough-infilter,
which is a nmetal mesh type filter in the final HEPA
filter assenbly, which has an efficiency of 90 percent
for one mcron particles and above, would serve to
coll ect any uraniumthat's spilled and suspended down
tothe ventilation system and then that woul d protect
t he final HEPAs.

The staff then effectively applies the
| eak path factor inits analysis to reduce the source
termby a factor of .1.

VI CE CHAI RMAN WALLI'S: Now, what's going
through the filters is only nitrogen in ternms of the
gas? At no time when you're actually breathing air

t hrough the filter?
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MR, BROWN: G oveboxes are nitrogen
inerted, but not all gl oveboxes --

VI CE CHAI RVAN WALLI S:  As you breathe air
through it, you' ve got the sanme things as breathing
air into a vacuum cleaner with a spark in it or
sonmething. It's a beautiful initiator for a fire.

MR. BROWN: Right. The conditions aren't
quite like that, but we do have dry air gl oveboxes.
So air could be at the final --

VI CE CHAI RMAN WALLI S: Coul d be drawn
t hr ough.

MR. BROMN: -- filters, not just nitrogen.

Al .

MR. MURRAY: Thank you, Dave.

Good afternoon, again. |'mAlex Mirray,
the |ead chem cal safety reviewer, and | have a
differing opinion on this one. | have sone concerns
about the safety analysis and its adequacy a |'ve
not ed here. Some of these have to do with things |ike
ot her conbustible materials or |int which accunul ate
on HEPAfilters over tine. There are val ues for those
amounts from the manufacturers.

| also want to note in the safety
anal ysis, the calculated source term is about 100

grans or so. This is the source termwhich actually
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i npacts the HEPAfilters. |f we use val ues which have
been confirnmed by the applicant, they're five to ei ght
ti mes higher.

MEMBER ROSEN: Al ex, where does the |int
come fronf

MR MJRRAY: [|'msorry?

MEMBER ROSEN: Where does the lint cone
fronf

MR. MURRAY: This just comes from normal
operation of the HEPAfilters. This is based upon the
experi ence of manufacturers such as Flanders and so
forth.

VEMBER ROSEN: It cones from the HEPA
filters thensel ves?

MR, MJRRAY: Just what basically they suck
i nthroughthe air frompersonal protective equi pnent,
abrasion of materials, and so on and so forth.

MEMBER ROSEN: It cones fromthe process
itsel f?

MR. MURRAY: Just the use of the filters.
They trap what ever gets sucked in, and from Fl anders
they have indicated it's sonmewhere around after
several nonths of operation, nmaybe a year of
operation, it's somewhere around 500 to 1, 000 grans.

That's a nunber straight from the nmanufacturer.
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That's an experiential based val ue.

kay. That is not considered in the
anal ysi s.

MEMBER POAERS: Let ne ask. | get puzzled
over this.

| have never seen burn-back, by the way,
after a career of working with uranium di oxi de and
oxi di zing of U0, |'ve never seenit. | don't doubt
that it can occur.

But your scenario goes sonething |ike
this. You ball mlIl this stuff in a glovebox. It is
suspended. It travels down a duct which no | onger is
inerted wth nitrogen. It dodges the roughingfilter,
and we end up with a load on the HEPA filter.

MR. MJRRAY: No, it does not dodge the
roughing filter. It is captured by the roughing
filter part and it goes through.

MEMBER PONERS: But part of it penetrates
t hrough, and then it suddenly decides it's going to
react wi th oxygen. It avoided that the entire
transport distance, but it didit onthe HEPAfilter.

AmI under st andi ng t he scenari o correctly?

MR,  BROM: You are understanding the
scenari o correctly.

MR. MJURRAY: To sone degree, yes. One of
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the things to keep i n mnd about the scenario and with
dust type phenonena is that the actual concentration
incubic neters is a very inportant paraneter. |If it
is too disbursed as it is traveling through the duct
wor k and t he pl enuns, then you essentially have a fuel
limted condition. The particles donot interact with
each other. The tenperature does not rise. It does
not becone, if you will, autocatalytic, to use that
termfam|iar.

Once you get into the plenuns around the
filters though, you' re nowbringing it back together,
and you can potentially go through an optinal
concentration.

If it is conpletely packed onthe filter,
however, all right, then you now have an oxidant
limted situati on where once againit cannot react and
get a tenperature rise.

Now, | want to enphasize that in
conmmercial fuel fabrication facilities, burn-back
reacti ons do happen and are observed to happen with
some frequency. At one facility it's about once a
nonth. At another facility it's about once a year.

One of the controls that's used is either
inert or they deliberately partially oxidize it, and

t hat addresses it.
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VI CE CHAI RMAN WALLI S:  So your concernis

that there's just too much of this stuff.

MR. MURRAY: Potentially there's too nuch
of the stuff here, yes.

And | wanted to enphasize, you know,
enpirically, burn-back reactions occur in the
conmercial facilities. They are quite capable of
getting equi pnment quite hot, paint peeling off, and so
forth.

We have had, you know, verbal reports. |
want t o enphasi ze verbal reports that, you know, these
particles can glow cherry red.

| al so want to enphasize that inthe early
1990s, there were two nore serious events which did
i nvol ve sone damage to HEPA filters. In those events
the depleted wuranium dioxide appeared to have
functioned nore like an ignition source for other
conmbusti bl es, and the m xture or reacting m xture was
carried onto the HEPA filters, and we know that the
two i nci dents whi ch were reported, the primary bank of
HEPAs were damaged, but the secondary bank of HEPAs
was able to keep functioning.

Unfortunately, even though those events
only occurred about 12 years ago, maybe 13 years ago,

there'srelatively little information to give us nore
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specific details. W' ve gone digging. Ckay? So, you
know, we have to go by what we have so far. It is a
concern, but sonme specifics, kinetic data, for
exanpl e, we have not been able to find at this tine.

Ckay. | just want to point out the | ast
bull et on nmy slide here, that if you | ook at sone of
the quantities reaching the final HEPA filters and
conmpare themto adi abatic type high rise cal cul ati ons
involving the filters thenselves, which give you a
t hreshol d quantity of depl eted uraniumonthefilters,
you are getting around the amount or potentially
getting around the anobunt needed to cause damage to
the filters just on a straight thermal type anal ysis.

Next slide, please.

Now, | al so wanted to poi nt out sone ot her
concerns | have with the anal yses. One has to do with
reaction heat, yes. Like everything else in the real
world, UQ, doesn't just react to U,Q,. You actually
get to UQ, plus X

Peopl e argue what is the exact material.
| have just given a range for the likely reactions
here. As you can see, it's quite, quite a delta.

If you do what is called a calcul ated
adi abatic riseintenperature cal culation for uranium

di oxi de particles, which is one neasure of potenti al
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hazards of reacting species, these clearly show t hat
we're looking at tenperatures of 1,000 degrees
Centigrade for point of contact, an ignition type
concer n.

And | think the bottomlineis | thinkthe
saf ety factor, using val ues fromthe applicant, is not
clear and that fundanentally we need to ask the
applicant sone nore questions and get sonme nore
assurances or feedback on their system

Thank you.

MR. TROSKOSKI: The other staff view of
course, is that the applicant has proposed an adequat e
safety strategy, and they do have an appropriate
margi n to prevent a burn-back event fromconproni sing
the safety function of the HEPA filters.

Staff consequence anal ysi s has deterni ne
that the HEPAfilters woul d be abl e to survive a burn-
back event by at |east a safety factor of ten for the
maxi mum powder spill or a safety factor of four for
the maxi mumfire.

VI CE CHAI RVAN WALLI S:  This woul d seemto
be a very sinpl e energy bal ance cal cul ati on. How can
you two differ so nuch. 1Is it just because you have
so different anpunts of stuff? Is that what it is or

what's the reason for the difference?
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MR. MJURRAY: That's why | think we need to

di scuss it sonme nore

MR  TROSKOSKI : Well, one of the
cal cul ati ons seens --

VI CE CHAI RMAN WALLIS: If there's energy
bal ance, you can't both be right presunably.

MR, TROSKOSKI : Vell, one energy of
bal ance assunes that the majority of the material goes
to U,Q, the other one that it goes to just UQ, and |
don't think it's physically possible for the materi al
to go to UO, in significant quantities.

MEMBER PONERS: Very difficult.

MR. TROSKOSKI: Soreallyit's amtter of
mar gi n and real i stic conservative assunpti ons that you
make.

VICE CHAIRVAN WALLI S: Real i stic
chem stry, right.

MR MJRRAY: Cbviously, | differ.

MR. BROWN: This next issue is a little
different inthat it doesn't really address a specific
event or hazard, but sonething nore general, whichis
regul ati ons require that the applicant set a chem cal
concentration that corresponds to an internediate
consequence and one that corresponds to a high

consequence.
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In other words, we don't have a list of
chem cal sintheregul ati ons and concentrationlimts.
Those are proposed to us, and we review them

In this case, we do provi de sonme gui dance
in our standard review plan that the staff would
accept, AEGLs and ERPGs, as |'ve shown here, or other
values with justification.

The applicant may al so use an al ternative
standard with justification, and we've | ooked at the
applicant's proposal. They've proposed to use the
AEGLs or ERPGs where they're avail abl e.

The trouble with this facility is that
there are sone chem cal s where those types of limts
aren't avail abl e. VWhat to do then? And they've
proposed to use the DOE' s TEELs, which it uses, DCE
uses in its nuclear safety anal yses, but we do have
two views on that.

Al ex.

MR. MURRAY: kay. Very good. Thank you.
Thank you very nuch.

I"m Alex Mirray again. I'"'m the |ead
chem cal safety reviewer, and|'mgivingthediffering
vi ew on that.

First 1'dlike to just point out that the

TEEL stands for tenporary emergency exposure limt.
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| want to enphasize "tenporary.” Al right.

If you go and | ook at the various DOE
docunentation on TEELs, they're quite adamant that
this is just an interimlimt when other limts are
not avail abl e.

Now, | want to enphasize that my concerns
fall into three main areas as regards the use of
TEELs. The first has to do with findings fromthe
revised draft safety evaluation report. The second
has to do with procedural issues in the staff policy
on the use or acceptance of TEELs, and the third has
to do with safety.

kay. Now, if | go and look in the
revised draft safety evaluation report, there are a
nunber of concerns about TEELs. 1've listed sone of
t hese here.

TEELs are not peer reviewed. They're not
endorsed by regul ator, such as the EPA or OCSHA. EPA
has other |limts such as eagles and speegles
(phonetic) and so forth. OSHA with NI OSH, they have
short-term exposure limts and also ceiling limts
which are not to be exceeded. Ckay?

And you start |ooking at sonme of that.
Those are very simlar or would address sone of the

circunstances for which TEELs have been proposed.
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| al so want to point out that in the two-
pl us years in which the staff has been review ng the
application, certain TEEL values have changed
dramatically. | want to note that several fees have
i ncreased by over 50 percent, particul arly val ues t hat
have been used for hydrazine, nitrogen tetroxide and
nitric acid.

Nitric acid, for exanple, increased by a
factor of over three in the proposed limts fromthe
appl i cant during the course of our review

Next slide, please.

MEMBER VEI NER:  \What were the TEELs based
on? | mean, how could they increase if they' re based
on sone health effect threshol d?

MR. MURRAY: Well, that is the question.
TEELs tend to | ook at other limts proposed by ot her
people, and they do have an algorithm which they
apply. Part of that algorithmis alittle nore of a
mat hemat i cal algorithm rather t han a true
consi deration of toxicology or health inpact, and
that's all part of the concern that | have.

You know, clearly thereis sonme, howshall
we say, disconnect between TEEL limts which are
temporary? | want to enphasize that part and the

potential inpacts to people.
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| al so shoul d note that TEELs appear to be
based upon a perfectly heal thy worker sort of profile,
soneone age 18 to 55. All right? It does not
necessarily represent a reasonable spectrum of
cal cul ati on. Okay?

Thank you.

As regards procedural issues, | want to
note a couple of concerns. The acceptance of TEELs
basically i s a managenent policy decision. Al right?
The staff really was not involved. There was on
person primarily involved in the decision. The
credentials of that person for nmaking decisions
regar di ng toxi col ogi cal data are not the best. Let ne
just phrase it that way. They are health physi ci st
backgr ound. They do not have a background in
chem stry or toxicol ogy.

Staff was not involved. Gkay? The staff
has | ooked at TEELs and t he proposed use of TEELs for
12-pl us years. For various reasons over those 12-pl us
years, different people, different nenbers of the
staff have decided that other limts were nore
appropriate than the use of TEELs. Ckay?

These have not been included in the
di scussi ons regarding the use of TEELs. The public

has not been invol ved. You know, generally if you're
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going to make a decision about limts that inpact
multiple facilities, you have a public type process
with public nmeetings. That has not occurred.

O her regulators, such as N OSH OSHA or
t he EPA, have not been invol ved.

Now, | also want to nmention, you know,
there are sone real safety issues involved here. It's
not just "oh, gee, | feel touchy-feely. You know, |
wasn't involved in the process,"” or "staff nenber XYZ
wasn't involved" or sonething |ike that.

When you have | i mi ts whi ch are changi ng by
in some cases factors of ten, you know, how can one
say that, you know, these limts which are used to
determ ne your acceptability of your accidents are
appropriate? You know, why are significantly higher
val ues acceptable --

MEMBER POVERS: | nmean, even the
sacrosanct limts that OSHA puts out evolve
substantially fromaddition to addition

MR. MURRAY: Yes, they do evolve. | want
to enphasi ze they evol ve.

MEMBER POVERS: Well, | nean, sonetines
t hat evolutionis punctuated equilibrium to quote our
Harvard friends.

MR. MURRAY: Oh, yeah.
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MEMBER PONERS: | nean, it's a substanti al

change.
MR MJRRAY: But they usually involve --
MEMBER POVERS: The one that cones to m nd
i s ammoni a. Tol uene recently went through a big

change. People | ook at these things differently.

MR. MURRAY: It can happen. Don't get ne
wrong, but generally when you have NNTOCSH OSHA | inmits
or EPAlimts, generally there's a nuch sl ower cycle,
if you will, on the revision of those limts, and
general |y they i nvol ve addi ti onal data. GCenerally you
have nmultiple people like the National Academny of
Sci ences invol ved, groups fromindustry, other parts
of the governnent beyond t he EPA an NI OSH OSHA and so
forth.

In fact, in the process that the EPA is
followng to determne AEGSs, they are basically
involving the world, in sinple terns.

VI CE CHAI RMAN WALLIS: Well, it seenms to
me that any evolution is reasonable as long as the
rationale is present and believable.

MR, MJRRAY: Yes, yes.

VI CE CHAI RVAN WALLI'S: Are you cl aimng
there's no rationale for these changes?

MR. MURRAY: For some of t he changes which
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we have seen in the past two years-plus, where we have
been reviewing the application, | would say the
rationale is not firm and |'ve heard that fromother
peopl e.

VI CE CHAI RVAN WALLI S: Is it something
| i ke engi neering judgnent or sonething |ike that?

MR. MJRRAY: | think some of that has
occurred, yes, but in fact, that's nme speaking.

"1l just note one other thing about this
area i nvol vi ng chem cal consequences. There have been
two differing professional views filed in this area,
and the panels forned by nmanagenment did cone to
conclusions that those DPVs have nerit and that
actions have been identified by managenent for those
DPVs, and that is ongoing at the present tine.

Ckay. John.

MR. TROSKOSKI: The consensus staff view
is that use of TEELs where AEGs and ERPGs are not
avai l abl e is an acceptabl e nethodol ogy. TEELS were
devel oped usi ng a structured derivation process. That
i nvol ved a | arge group of experts fromthroughout the
DOE conpl ex, many of them experts in toxicology and
havi ng backgrounds that we inthe NRCjust don't have.

And, again, our consensus Vview is that

once these val ues are agreed upon they woul d be fi xed
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in the Iicense. That way you don't have the
conti nui ng, changing |license basis.

MR,  BROM: ['"ll nove on to the next
issue. This has to do with the maintaining contro
roomenvironments in the event of a chem cal spill

Thi s applicant has told us that there are
no specific actions required for these operators.
Their role during this sort of event would be to
nmonitor the facility.

Nonet hel ess, if there were a spill of sone
chem cal s, there woul d be a hi gh consequence to these
wor kers, and the applicant has proposed t he energency
control room air conditioning system as a PSSC to
mtigate those effects.

The function of this systemis that it
does have two diverse intakes. |If one intake detects
concentrations above a given limt, it will isolate
and the systemw ||l go into recircul ati on node.

The filters on the inlet side will have
chem cal cartridges as determined during the
integrated safety analysis. Once they' ve determ ned
t he details of where the spill could occur and exactly
where the intakes are, they' ||l determne if those are
necessary, but there are provisions for those now.

| f both intakes should be affected by a
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spill, then they do have thi s sel f-contai ned breat hi ng
appar at us avail abl e.

The question the staff had was: so at
what concentration would you take these protective
actions? And what they've conmitted to is at the
| DLH, where those kinds of limts are available for
t he use of TEELs, where they are not avail abl e.

Some of you may be famliar with Reg.
GQuide 1.78 that was recently revised. There was a
guestion regarding the two mnute criteria described
in that reg. guide. This is not sonething the
appl i cant has conmitted to.

MEMBER POVERS: And | believe that we
invited the author for that to experience for hinself
the joy of donning a scuba apparatus in an |DLH
envi ronnent of ammoni a.

MR, MJURRAY: How did it go?

MEMBER POVERS: He didn't take us up on
it, but you don't want to have to do that.

MR. MJRRAY: Yes, |'ve been around
chem cal s.

MR. BROAN: The applicant will determ ne
if there should be a tinme limt associated wth
donni ng an SCBA during the | SA.

Al ex.
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MR. MURRAY: Onh, thank you, Dave.

I'm Alex Mirray, the l|ead chem cal
reviewer for MOX, again, with a differing viewpoint.

| want to point out that if you have
chem cal exposure concentration, it is inevitably
linked to an exposure tinme. Ckay? You cannot
separate one fromthe other. Al right?

Now, using both IDLH val ues and TEELs in
the proposed approach basically means we have two
different time intervals. Previously for I DLH val ues
the NRCstaff has identified atwo mnute tinme period.
TEELs inply a one-hour time period. That's quite a
di fference. Ckay?

So in addition to that, | also want to
note that given such a tine difference, which again
linked to the chemcal limt, you cannot separate the
two; a tinme difference of 60 mnutes versus two
m nutes also inplies a potential for changes in the
design of the facility.

MEMBER PONERS: Maybe we shoul d spel | out
t hese things.

MR. MURRAY: Oh, |I'msorry.

MEMBER POAERS: | DLH stands for i nmedi ate
dangers to life and health.

MR. MURRAY: | nmedi ate dangerstolife and
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health. | apol ogi ze.

MEMBER POVERS: And | mean, this may be
j ust enphasi zi ng your point that clearly a very short
time is required for that.

MR, MJURRAY: Yes.

MEMBER POVNERS: In fact, | believe that
| DLH has a 30 minute exposure time --

PARTI CIl PANT: Thirty mnutes to escape,
yes.

MEMBER PONERS: -- associated with it.

MR. MJURRAY: In NI OSH OSHA space, it is
nomnally associated with a 30 mnute period.
NIl OSH OSHA space also recommends that it's an
imediate exit. In the staff review for Reg. Cuide
1.78, the conclusion was that two mnute time is
appropriate, and that would provi de adequate margin
and so forth.

MEMBER POWNERS: And now TEEL, |'m not
exactly sure what it stands for. |It's an energency
evacuation --

MR, MJRRAY: Tenporary emergency exposure

MEMBER POWNERS: That's right. Limt.
MR. MJURRAY: And it's associated with the

normal exposure tine of 60 m nutes, one hour.
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MEMBER POVERS: Ckay. | mean, the

difference is not between two and 60 for the sane
chemcal withthesamelimt. It's between two and 60
for different limts.

MR. MURRAY: Potentially, yes, yes, yes.
So you have a deltaintime, and it applies to sone --
the difference applies to some of the chem cals of
nore concern at the proposed facility, such as nitric
aci d.

You have an |IDLN, N,O,. Using the
applicant's approach, you would have a TEEL 2 |imt
for nitrogen di oxi de. Usingthe applicant's approach,
you would have TEEL 3 limt, you know. So there's
some bounci ng around.

| also want to point out | just mention
NQ,, nitrogen di oxi de, and nitrogen tetroxi de, which
are some chemcals of concern at the proposed
facility, which can have significant health effects.
The applicant has different values for them

Al'l right. 1f you go and | ook and consult
with people in the chem cal toxicological area,
they' Il say, oh, well, they really represent the sane
phenonena, the same chem cal hazard even though they
can be two different conpounds.

Al'l right, and | have sone concerns about
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t hat, about some of the val ues which the applicant has
proposed, and | also have a question about

clarification of this habitability approach. You
know, does the control need to be identified for the
wor k of protection, the donning at the SCBA' s facility
work action, FWA as |'ve identified it on the chart?

Should there be a Ilimt or control
identified with the cartridge, the chem cal cartridge
or renoval <cartridge which the applicant has
ment i oned?

You know, fundanentally | think we needto
talk to the applicant some nore and cl arify these type
of i ssues because they are significant for the control
life.

You' re on.

MEMBER PONERS: | had a personal interest.
N,O,, one is just the dinmer of the other one.

MR MJRRAY: That is correct.

MEMBER POVWERS: But ny understanding is
that, indeed, N,O, has a different health effect than
NO,.

MR, MJRRAY: Generally if you |ook at
N,O,, the health effect is primarily due to the NG
that it produces.

MEMBER PONERS: Ckay. So it's just --
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MR. MJRRAY: It acts very much like a

carrier.

MEMBER POWNERS: There's just a dynamc
equilibrium there, and it's the NO, that does the
damage.

MR. TROSKOSKI: The staff notes that while
it'"s not clear at this tinme as to whether the control
room staffing will be required to neet 10 CFR 7061
performance requi rements, it i s neverthel ess desirabl e
to be able to maintain control roomstaffing through
possi bl e energency events.

The consensus view of the staff is that
t he applicant's proposed safety strategy does provide
adequat e assurance that staffing can be maintained
during a hazardous nmaterial rel ease. W believe that
appropri ate consequence |inmts have been established
for initiating actions.

The time criteria for donning scuba w |
be determ ned during the |ISA phase when the exact
facility and process configuration will have been
devel oped.

And this last action would only be
necessary if the hazardous chem cal were detected
after isolation of the two air intakes and pl acenent

of the control roomon recircul ation.
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VEMBER ROSEN: Is there an alternate

control roomlike reactors have, an al t er nat e shut down
panel or any other control station that we can renove?

MR. TROSKOSKI : It doesn't really need
t hat or shutdown panel .

MEMBER ROSEN:  |s the answer no?

MR. TROSKOSKI: -- done and you can j ust
wal k away fromit.

MEMBER ROSEN:  Tell ne the answer.

MEMBER SI EBER : No.

MEMBER ROSEN:  The answer is no.

MEMBER SI EBER:: Ri ght.

VI CE CHAI RVAN WALLI S: But the only
concern is the health of the operators, isn't it?

MEMBER ROSEN: | don't hear answers. |
just hear waving of arms and --

MR. BROAN: There are two control roons,
two energency control roons.

MEMBER ROSEN:. So there are two energency
control roons, one renote fromthe ot her presumably so
that if you had a cloud of sone chenmical, the
operators could nobve to another control room and
resune control nonitoring of the process?

MR. BROAN: No. If you had a control room

intake, air intake affected, it would be isol ated.
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You do then have a redundant air intake. |If it's not
affected, then you've had a fresh air --

MEMBER ROSEN:. Wy i s t he Engli sh | anguage
failing me? Let's go back to the begi nning.

| asked are there two control rooms. He

told ne they're not needed. | didn't ask that
guestion. | asked are there two. You said there are.
| asked are they separate. | still don't

know t he answer.

MR- BROMN: | don't know.

MEMBER ROSEN.  Ckay.

MR. BROAN: | don't know how separ at e t hey
are. That is a final design issue.

MEMBER ROSEN: ["m trying to draw an
anal ogy between this situation and what we have in
reactors where we have an alternate shutdown panel.
Shoul d the main control room becone noni nhabitabl e?

And | guess the answer, |'mstill reaching
for that, and | --

MEMBER SI EBER:: No answer.

MEMBER ROSEN. -- guess | don't know t he
answer to that.

MEMBER SIEBER:: Right. There you go.

MR. TROSKOSKI: The one thing we do know

is that you can walk away from the control room
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Ri ght now you don't have to staff the control roomto
neet the performance requirenents of 7061.

MEMBER ROSEN: You know, |'ve operated
reactors and chem cal plants, and one of my | east
favorite things to do --

MR. TROSKGCSKI : Is walk away from a
control room

MR. TROSKOSKI: -- is to walk away froma
control room

MR. TROSKOSKI :  Absol utely, and that's why
we' ve got these.

MEMBER ROSEN: We'll have operators who
report to ne walk away from the control room since
it's their job to operate the plant in all nodes. So
| think a design in which you walk away from the
control roomis a design basis that | eaves sonething
to be desired, does it not?

MR. BROAN: No. What we're really saying
isthat the process is highly automated. If there are
a need for safety controls, they' re generally brought
in in an automated way. The operator is there to
nonitor the conditions, to see that the plant is
comng to a safe condition.

MEMBER ROSEN: And if not, to call up the

President and say? \What is the function of the
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operator?

MR. BROAN: To nonitor the plant toinsure
its --

MEMBER ROSEN: Can he do that fromsitting
in the parking lot?

MR. BROAN:  No.

MEMBER ROSEN:  Wel |, QED.

MR. BROAN: No. They have to propose that
there is an energency control roomair conditioning
system and its purpose is to nake sure that that
control roomremains habitable.

PARTI Cl PANT: The same control .

MEMBER ROSEN. That is the design basis.

MR. BROWN: The set point is what we
tal ked about. I1t's goingto be the IDLH concentration
at the intake. Were those aren't available they'l|
use TEEL 2 or TEEL 3 val ues.

MEMBER RANSOM  You j ust nenti oned nost of
t he processes are automated. As |'ve been |istening
tothis, it seemed |i ke these are hazardous material s
and hazar dous processes.

MR. BROANN: They are.

MEMBER ROSEN:  And it would be renote.

MR, BROMN:  Yes.

MEMBER ROSEN: But yet | hear gl oveboxes
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or personnel are around these during the process?

MR. BROWN: There could be fromtinme to
time, yes.

MEMBER ROSEN: And yet they neet OSHA
safety requirenments?

MR, BROMN:  Yes.

MR. TROSKOSKI: Well, you took the tour of
the French facility. Again, it was highly automated.
How many operators were throughout out the facility
near ¢l oveboxes doing work on a routine matter

MR. MURRAY: Just on that subject, easily
100, easily.

MR TROSKOSKI : Thr oughout the whole
facility?

MR. MURRAY: Yeah, easily.

MR. TROSKOSKI: And if something woul d
have happened, they'd | eave, right?

MR. MURRAY: That woul d be ny assunpti on.
Fortunately, when | was visiting there, there wasn't
an event. So | was happy.

(Laughter.)

VI CE CHAI RMAN WALLI S: occasionally there
are ACRS nenbers in the vicinity.

MR. MJURRAY: That's right. That's right.

MEMBER PONERS: | n which case, they | eave
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t hem t here.

MEMBER VEEI NER:  Yeah, that's so they can
noni t or.

MEMBER PONERS: Let's go ahead.

MR. BROMWN: The |ast issue we'd like to
talk about today is the limts the applicant has
proposed to maintain flamable gas concentrations
bel ow explosive limts. This was initially four open
items, but really as we |ooked at these, it really
became one issue, which is: what is the limt above
which you're going to do something if there are
fl anmabl e gases present?

And so this is four openitens for really
one i ssue.

The applicant has proposed to inplenent
the guidance if NFPA 69, which allows conbustible
concentrations at or below 25 percent of the | ower
flanmability limt, up to 60 percent if the systemis
provi ded with automati c i nstrunmentation and
i nterl ocks.

VWhether it's 25 percent for a given
process vessel or 60 percent depends on where we are
in the plant, and the applicant has laid all of that
out with basically six different areas of

applicability. So it's 25 percent in sone areas and
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60 percent in others.

VI CE CHAI RMAN WALLI' S:  This guidance is
for this specific staff or is it generic guidance for
any pl ant?

MR. BROAN: GCenerally what we're tal king
about is hydrogen gas.

VI CE CHAI RVAN WALLI S:  Hydrogen?

MR. BROAN: And fl anmabl e vapors fromt he

solvent used in there, basically the Purex type

process.
MR, MJRRAY: |'m on?
MR. BROMN:  Yeah.
MR. MURRAY: Thank you.
' m Al ex Murray again, the | ead chem ca
safety reviewer for MOX, and | have a differing

opi nion to some degree.

First, | want to point out that for
hydr ogen and fl ammabl e gases, all right, the applicant
has i dentified the desi gn basis as bei ng 25 percent of
the lower flammability limt. | want to enphasize
that's acceptable. It's acceptableto ne, and | think
it's acceptable to the staff as well.

The concern has to do with sol vents and
m xtures of solvents, the dilu. and the tributy

phosphate, and perhaps sonme of the degradation
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products that m ght occur, and this is where we have
25 percent and 60 percent of the LFL [imts proposed.

And if you |l ook at sone of the specific
strat egi es whi ch have been proposed by t he appli cant,
it's not <clear that there's adequate nmargin,
particularly since in sone areas where a higher limt
of 60 percent of the LFL is being proposed, heat is
i nvol ved.

Al'l right. And | want to enphasize if we
go and look at sone of the guidance which is
avai l able, both NRC guidance and National Fire
Protection Association guidance on the matter, it's
not terribly specific on this specific case.

The SRP, standard review plan, for MOX
does nention several places 25 percent of the LFL as
primarily associ ated wi th hydrogen and f | amrabl e gas.

| f you | ook at NFPA 30, which applies to
fl anmabl e and conbustible liquids, it mentions the
vapor space should not exceed 25 percent of the LFL
when you're above the flash point. It doesn't say
anyt hi ng about being bel ow the flash point.

MEMBER POVNERS: Let ne see if | understand
exactly. If | have 100 percent of LFL and an ignition
source, | can presumably get a conbustion front

somepl ace.
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MR. MURRAY: That's correct, yes.

MEMBER POVERS: It probably won't be
conpl et e conbusti on.

MR MJRRAY: May or may not, yeah.

MEMBER POVERS: So the reason that
sonebody would put limts at, say, 25 percent or 60
percent of the flammbility limt nust surely be
because if you're building up to 25 percent, you'd
want to take some action before you got to this | ower
flammability limt.

MEMBER SI EBER:: Ri ght.

MR. MURRAY: The 20 --

MEMBER POVERS: It's to give you sone
margin to act. It's not because there's any
probability of getting a conbustion front to travel
t hr ough 25 percent or 60 percent.

MR. MURRAY: That's correct, but in actual
practice if you use design basis for, say, a genera
roomor general area of, say, either 25 percent or 60
percent, you're | ooking at, for sonmething that woul d
guarantee, say, where the nmaterial, where the
fl anmabl e gas or vapor is being generated, that that
i s not above --

MEMBER PONERS: Ckay. So you're saying

wher ever you' re detecting, it m ght be 25 percent, but
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sonepl ace else, it mght actually be 200 percent of
LFL.

MR. MJURRAY: That is correct. You know,
cl assic cases around batteries.

MEMBER POVERS: | under st and. I
under st and.

MR, MURRAY: (kay.

VI CE CHAI RVAN WALLIS: That's a sol vent.
Is it always in the vapor phase or are there aeroso
particles or sonething as well?

MR MJRRAY: Wll, that's the point.
Usual | y when you' re dealingw th |iquids and sol vents,
you do use an approach based upon flashpoint
tenperature, and up until about a nonth or so ago,
t hat had been how t he di scussions with the applicant
have been proceedi ng.

The staff had actually discussed a 15
degree Centigrade margin fromthe flashpoint with the
applicant, and that seemed to be how things were
going, and as | said, about a nmonth or so ago, that's
when this different strategy cane in.

At face value, the 60 percent of the LFL
does not seemto be consistent with a 15 degree nmargin
to the solvent flash point, andultimately | think the

staff needs to have sone nore di scussions with the
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applicant in this area to nake sure that adequate
safety i s addressed.

MR. WESCOTT: Could | add sonething el se
on this point?

MR MJURRAY: |'m done.

VI CE CHAI RMAN WALLIS:  Well, | have one
question. Do theselimts apply to the worker area or
t he gl ovebox area or the control roomor all?

MR. MURRAY: In the case -- okay. Let ne
start with the hydrogen limts, the easy ones for
staff. Okay?

Those apply to occupied roons. Those
apply to vesselolic (phonetic) spaces whether the
hydrogen is generated by radiolysis or by
el ectrolysis. Ckay?

Now, as regards the limts for solvents,
t hese are general |l y associ ated wit h vessel ol i ¢ spaces,
the free space inthe tanks and pi ping, and ulti mately
the duct work going to the off-gas system

VI CE CHAI RMAN WALLI S:  The free space in
t he tanks?

MR, MJURRAY: Yes.

VI CE CHAI RMAN WALLI S: Could well have
very small droplets init.

MR. MJRRAY: Yes. It's possible, but
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t hese free spaces i nclude the free space above t he car
colums. The car columms are agitated, and yes, in
t he di sengagi ng area there, they can be dropl ess, yes.

" msorry?

VI CE CHAI RMAN WALLI S: Do they have an
estimate of that? Do they take this into account in
their 60 percent? And do they do it right? That's
the --

MR. MJRRAY: | have questi ons.

MEMBER POAERS: No. It would affect the
conmpl eteness of the conbustion, but it would not
affect the conbustibility.

VICE CHAIRVAN WALLI S: Unl ess the
t enper at ur e changes or sonet hi ng happens to evaporate
t hat, yeah.

MEMBER POVNERS: You need a concentration
l[imt to get a propagating flame.

VI CE CHAl RMAN WALLI S:  Yeah, it woul d have
to be there and then evaporate, yes.

MEMBER S| EBER: : Actually the limt
applies everyplace. This is just where you expect to
find those limts being approached, right?

MR. MJURRAY: |I'msorry. | didn't quite
under st and.

MEMBER SIEBER:: The limts that you're
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di scussi ng here apply everypl ace, except these are the
only locations where you expect the limts to be
appr oached.

MR. MURRAY: Yes. That's correct, yes.

MEMBER Sl EBER: : It's a philosophy
guesti on.

MR. MJURRAY: Yes, yes. And for solvents
and conbustible liquids there does seemto be sone
variation, and there's sone question or at |east from
my perspective there's sonme question about the
proposed controls.

"' msorry.

MR. WESCOTT: No problem

" mRex Wescott. |'mthe | SAreviewer and
|'"'m also Senior Fire Protection Engineer, and |'l
present the staff reviewand conclusions inregardto
t he LFL issue.

First, we believe that NFPA Code 69
provi des an acceptable neans for I|imting the
concentration of flammable vapors and preventing
expl osions in the process area frombei ng consi der ed.
And this is where you're going to have 25 percent LFL
or 60 per cent LFL i f you have adequat e
instrumentations and interl ock.

W al so believe that NFPA 30, fl ammabl e
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and conbustible |iquids code, provides adequate
gui dance for solvent m xtures. Now, that allows 25
percent LFL in enclosed process areas. This is not
the tank itself, but this is areas like in a building
or somet hing. The NFPA 30 real |y doesn't even address
spaces inside of tanks.

But | think what's significant isit only
pertains to tenperatures above the flash point. It
does not address -- there's no margin invol ved and no
ot her requirenents.

Now, what's significant about fl ashpoint
tenperature? And whereit isalittlebit different,
say, than LFL is you don't really get to LFL at
fl ashpoint tenperature wuntil your vapor becones
saturated. Wen you first get to LFL or first get to
fl ashpoint, you' re probably going to have LFL be at
LFL just above the level of the liquid, but it wll
take sone ti me before you actually get to saturation,
whi ch woul d actually be the |ower flanmmability limt
inside the tank at the flashpoint tenperature.

So there's sonme margin in there. You're
starting out or they're proposing the 60 percent to
LFL mar gi n, and t hen when they get up to flash point,
they're going to reduce -- well, they could reduce

this, but | guess the whole idea here is to never
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reach the flashpoint tenperature.

VI CE CHAI RVAN WALLI S: Wait a mnute.
You' re confusing ne.

MR WESCOTT: Yeah, | did --

VI CE CHAIl RVAN WALLI S: This i s supposedto
be an average in the whol e tank or at the place of the
hi ghest concentrati on or what?

MR. WESCOTT: When you get to flashpoint
tenperature, let's say you haven't got to saturation
yet. | mean, if you look at it like it's a water
favor rather than --

VI CE CHAI RVAN WALLI'S: Diffuses out into
t he space.

MR. WESCOTT: That's right. You've got to
reach an equilibrium condition before you' re at
saturation, and when you' re at saturation, thenyou'll
be at LFL within the whol e space. So there's a bit of
atime delay in there.

So thereis amargin. The 60 percent LFL,
where that is tenperature-w se depends on the -- that
the applicant is proposing -- depends on the vapor
tenmperature curve. So that's sonethingthat has to be
calculated in the tenperature, and they're proposing
tolimt the tenperature so that they don't get above

60 percent.
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That is our understanding of the
applicant's proposal .

And | think the last point for nme to make
-- goto the last slide -- is that in the | SA review
is when we're actually going to | ook at the margins
i nvol ved and determ ne that, you know, this really
does neet the performance requirenments of the
regul ation.

| think at this point what we're all
concerned with, Alex and ourselves, although we're
accepting this, is that we don't want to be in a
situation where we approve sonething right now based
on proposed tenperature limts and then get to a point
at the ISAreviewwhere we find that this just is not
acceptabl e froma performance standpoint.

And we believe that by neeting these
limts that they can neet the perfornmance objective.

And that's our.

MR. BRONN: | realize we're -- thanks, Rex
-- we're right up at the end of our tinme here.

MEMBER POVERS: Has to be the bravest
slide I have ever seen presented to the ACRWin ny
life.

MR. WESCOTT: And it was only up there one

second.
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MEMBER PONERS: | amf | abber gast ed by t hat

one.

VI CE CHAI RVAN WALLI S:  You nean t he answer
toit is always yes?

(Laughter.)

MR G ITTER The next step is for the
staff to prepare a nenorandum for each of these
i ssues, and the nenorandum is going to go to
managenent, and nmanagenent wll view the staff
position and along with M. Mirray's position.
Hopefully there will be some consensus buildinginthe
process.

And we will issue the FSER at some point
in the future. As | said earlier, it doesn't |ook
i ke Decenber because of this latest change in
direction, and we do plan to come back to the
comm ttee and provi de you wit h an advanced copy of the
final safety evaluation report and at that tinme ask
you for a letter.

VEMBER POVERS: Yes. | nmean, w thout
knowi ng the details, it sounds |ike you have gotten a
significant change in direction fromthe DOE. | nean
changes in nmy thinking about the facility
dramatical ly.

| don't know whether it changes the
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specifics, but it changes your thinking about it a
little bit.

So et me ask that as your nenoranda on
t hese i ssues get generated and go up to t he managenent
and t hey make a deci sion, that at that point if you'd
be good enough to send us sone indication of the
menor andum and the decision that this made just to
keep us apprai sed on these issues.

MR G ITTER Yes, we could do that.

MEMBER PONERS: |'masking that sinply in
t he nanme of efficiency. GCkay?

And when you think you'reinapositionto
put your SER out, let's think in terms of having a
subcommittee neeting to go through the details
probably contiguous with the full conmttee neeting
because | see such a diversity of topics that arise
with this facility that trying to do it within the
comrittee, within a tine constraint that's necessary
for full commttee nmeetings mght not give you an
adequate opportunity to explain what you' ve done if
there are questions coming up. | don't think it wll
add any nore tine, and it won't add any nore
preparati on work on your part, but it will give us a
little nore chance for just elucidating the many

different variety of issues that cone on here.
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You know, you've heard from the
guestioning here that there are different points of
view, different ways of |ooking at these things so
that it will probably take a little |onger, but |
don't think it will take nore than a day subconmittee
nmeeting to go through that because | know that the
menbers are so dedicated that they will review in
great detail this massive pile of docunments, and so
they will be thoroughly famliar with the materi al at
that subcommttee neeting, just as a matter of
strat egy.

And as far as the scheduling on that, |
leave it totally to you guys.

MR G ITTER  Ckay.

MEMBER S| EBER:: | woul d appreciate sone
information just so | can learn sonme nore about
criticality safety if you have sonething that's --

MEMBER PONERS: Actually the very best
thing to do is to go ook at the reg. guides. They
have sone excellent references in them

MEMBER S| EBER: : kay.

MEMBER POWERS: | mean, that's where |
woul d start | earning about criticality safety, isjust
t he reg. gui des.

Are there any other questions, nenbers?
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Ask away.

MEMBER VEEI NER: | have two questions that
you m ght not want to answer right now. W' ve been
| ooki ng at the question of risk informed regul ati on,
and | would be interested to know how your anal yses
especi al ly of the chem cal probl ens are ri sk infornmed,
what you would do differently if they are; what you
woul d do differently if they were not risk inforned.

It sounded pretty determnistic to ne.
That's one question. And you m ght want to get back
to nme, tous, in witing on that.

The ot her question is what consi derations
have been given to the chem cal processing of the
waste. You' ve got a whole lot of mixed waste from
t hese processes, and they're dealingwithit nowin a
nunber of situations from other reprocessing, and
maybe this is inliterature that |I just don't have or
haven't read.

MR BROMN: |1'dliketo at |east partially
answer your question right away.

MR GQITTER W'Ill get back to you on
t hat questi on.

MEMBER WEI NER:  Thank you. That's fine.

VI CE CHAl RMAN WALLI S: But t he waste goes

to DOE, doesn't it? The waste is shipped over to DCE.
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MR. BROMWN. Yes, that's right.

VI CE CHAl RVAN WALLI S: It's punped t o DCE.

MEMBER POWERS: If there are no nore
guestions to present to these gentlenen, | think
you' ve got some di scussions to do. | appreciate your

taking the time to come talk to us.

I conpl i ment you on excel | ent
presentations, very «clear visual aids, and |
appreciate it.

And | wll turn it to you, M. Vice
Chai r man.

VICE CHAIRVAN WALLI S: And | will
conplinment both Dr. Powers and the presenters for
staying exactly within the two hour limt, which we
should do always when we set out to neet our
objectives in a certain tine. Congrat ul ati ons on
t hat .

We are 15 minutes | ate, but we do have to
take a break, | think. So we will take a break until
3:15.

(Wher eupon, the foregoing matter went off

the record at 3:02 p.m and went back on

the record at 3:18 p.m)

VI CE CHAI RMAN WALLI S: COkay. We'll cone

back i nto sessi on.
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We've had a very interesting day so far,
and of course we al ways keep the best till the | ast.
So pl ease keep up the interest of this conrmttee, and
|''msure you will.

Dr. Kress, would you please |ead us
t hrough this one?

MEMBER KRESS: Are you ki dding? This will
be the nost interesting session we've had.

VI CE CHAl RVAN WALLIS: | thinkit will be.

MEMBER KRESS: Yeah, this is an inportant
and interesting subject, and it's another briefing,
yet anot her briefing on the subject of the technol ogy
neutral regulatory structure or framework for that.

And since the last briefing we've had, |
think it appears to me after reading the docunents
t hat they' ve nade consi derabl e progress, and | think
this will prove to be extrenely interesting.

And so with that as sort of a non-
introduction, I'lIl turn it over to you, Mary.

M5. DROUIN. Thank you.

My nane is Mary Drouin with the Ofice of
Research. At the table with me is just part of the
team | want to acknowl edge that right away because
there are many people who are involved in this work.

But sittingat thetablewithneis Trevor
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Pratt fromBrookhaven National Labs; John Lehner from
Br ookhaven Nati onal Labs; TomKi ng fromthe NRC; Vi nod
Mubayi, al so from Brookhaven National Labs.

And hopefully between all five of us we
can wal k through this and not overly confuse you with
where we're trying to go in our vision for this
t echnol ogy neutral, risk informedregulatory structure
for advanced reactors.

MEMBER KRESS: You're not asking for a
letter or anything fromus this tinme. This is just
anot her briefing?

M5. DROUIN: Let's just junpright next to

t he next slide.

MEMBER KRESS: | should keep ny nouth
shut .

M5. DROUIN: And get right into it.

W're here today just to present
i nformati on. | want to enphasize that we're very
early in the process. As you'll notice on every
slide, it's a work in progress. These are very

prelimnary thoughts. So we are not at this tine
requesting a letter.

Down t he road when we have nore of a final
draft prepared, |'m sure at that point we wll be

requesting a letter, but that's, you know, a good si x
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nont hs at | east down the road. We're here, again, to
share information and to give you our prelimnary
t hought s.

| f you feel that we're goi ng down a wrong
road or we're comng up with sone i deas that are just
really not going to, you think, pan out or there's
i ssues we haven't thought about, you know, we want to
start having that dialogue with the ACRS as we nove
f orward.

So one of the things is al so when and what
frequency would you like to hear fromus as we nove
forward on this program

| won't spend a whole | ot of time here on
t he background and why we feel it's inportant to
devel op t hi s framewor k docunent andtoultimately t hen
devel op these technol ogy neutral set of regul ations.

You know, as we go back in history over
the | ast 40 years and you | ook at the current Part 50,
much of that was devel oped wi thout the benefit of
insights fromPRAs. It was devel oped in what | woul d
call a very unstructured, non --

MEMBER KRESS: Ad hoc manner?

M5. DROUIN:. That, too.

MEMBER APOSTOLAKI S: It was a non-

structured, structurel ess approach, wasn't it?
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MEMBER Sl EBER: : Hey, that's the best

comrent .

MEMBER APCSTOLAKI S: It had no frameworKk.
You can't prove this.

M5. DROUIN: It had no franmework.

MEMBER APOSTOLAKI S: You just can't | ose.

M5. DROUN: And you know, when you | ook
at the Part 50, you have a conpilation, but it's
really hard to get your hands around. We particularly
| earned that under Option 3 inrisk informng, trying
t o understand what that structure was and how al | of
the regul ations are organi zed and how you neet your
mssion. So --

MEMBER APOSTOLAKI S: But we are still now
confident that there is no undue risk to the public
health and safety --

M5. DROUIN. Absolutely.

MEMBER APOSTOLAKI S:  -- for the operating
reactors.

M5. DROUIN:  Yes.

MEMBER APOSTOLAKI S:  Ckay.

M5. DROUIN. That goes wi thout saying

MEMBER APOSTOLAKI S: You are not
qguestioni ng that.

M5. DROU N: We are not questioning that;
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we are not questioning that.

W're trying to provide here sonething
that will now address all technol ogies and not be
bi ased towards just your LWR technol ogy.

MEMBER APOSTOLAKI S:  Very good.

M5. DROUI N: But alsotry and provide this
framework in a structured, systematic way so that you
can see the road map of how we get there, and I'|
talk a little bit about that as we nove forward.

We have four primary phases to the
program W're going to talk today primarily about
Phase 1 because that's the one we're dealing with
right now, and that's the development of this
technol ogy neutral franmework, a developnent of
guidelines and criteria that when we execute them
woul d give us the output for -- not the output -- it
woul d gi ve us the second one, which is the technol ogy
neutral regul ations.

So we want to build this framework that
will give us the process that when we apply it, the
product out of that process are t hese regul ati ons, and
again, they're at a technol ogy neutral |evel.

The next phase then is to go back to the
process part of the programand devel op gui del i nes and

criteria that would show us how to take this
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technol ogy neutral framework with these technol ogy
neutral regul ations and how we woul d then apply them
on a technol ogy-specific | evel, and the product com ng
out of that then would be technology specific
regul at ory gui des.

VI CE CHAI RVAN WALLI'S: | woul d hope t hat
you don't wait too |ong; that once you have a vision
you believe in, you actually try to draft out in some
formall of this stuff. You don't just wait to do two
until you have done one absol utely perfectly, and you
don't wait until there's three and --

M5. DROUIN: We agree.

VI CE CHAl RVAN WALLI S:  Yeah.

M5. DROUIN. And if you go to the next on
the schedule, that's where you -- it doesn't |ook
apparent, but we are tal ki ng about overl appi ng dat es.
Li ke, for exanple, we don't plan to have a draft fi nal
of this framework to the end of 2004, but we plan to
start drafting, you know, a recomended set of
t echnol ogy neutral regulations early in 2004 because
we see this as an iterative process.

You know, once we feel confident that at
| east we were pretty confident of the technical basis
that's inthe framework, thento start applyingit and

| essons learned as we draft the regulations to see
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where there are probl ens or whatever, then that woul d
feed back into the framework and refine it so that,
you know, they converge together.

VI CE CHAI RMAN WALLI S: It m ght be one
year of doing the job and three years of convincing
everybody el se.

(Laughter.)

M5. DROUIN: | hope not; | hope not.

You see there on the schedule that in two
weeks fromnowwe' re pl anni ng a public workshop. This
wi || be our second public workshop, and we're goingto
continue to have workshops and public nmeetings
t hr oughout this entire process.

MEMBER KRESS: \Who are you inviting to
that particular -- who are you inviting to that
particular nmeeting? |In particular, are you inviting
the people associated with the potential advance
reactor certification, people, you know --

M5. DROUIN:. Everyone is invited.

MEMBER KRESS: Yes, | hope, but are you
targeting particul ar peopl e? | knowanybody can cone.

M5. DROUIN: Yes, we are. Yes, we are.

MEMBER S| EBER: : -- in the Federa

Regi st er .
MS. DRCOUI N: So, | mean --
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MEMBER KRESS: Anybody in particul ar?

M5. DROU N  Well, NEI, of course, has
been targeted. Westinghouse has been targeted. The

| RAs, PBMR because | understand they m ght be com ng

back.

MEMBER KRESS: The Gen-4 peopl e, are t hey?

M5. DROU N: The Gen-4 peopl e have been
t ar get ed.

MEMBER APOSTOLAKI S:  Gen-4, do you nean
DCE?

MEMBER KRESS: Yeah. Well, it nmay be --

M5. DROUIN: And Idaho.

MEMBER KRESS: -- the DOE people
associated with --

MEMBER APOSTOLAKIS: | don't think they
t hi nk that way. But anyway --

MEMBER KRESS: But anyway that's -- and
the idea is to see what their input is and what they
t hi nk about what you' ve done so far?

M5. DROUI N: Absol utely. | nmean the
pur pose of this workshopis, again, basically to start
sharing prelimnary informationandto start receiving
f eedback.

MEMBER LEI TCH. Mary, if | walk inin 2004

and want to build an ES-BWR, do | have the option of
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building it in accordance wth the current
regul ati ons?

M5. DROU N: | have an answer for that on
anot her slide.

MEMBER LEI TCH:  Ckay.

M5. DROUN. So if you hold off I wll
direct the answer to that.

MEMBER APOSTCOLAKI S:  When do you want to
build it, G ahan?

MEMBER LEI TCH:  2004.

VEMBER APOSTOLAKI S: | think you don't
have an option. You have to go with the present
regul ati ons.

MEMBER LEI TCH:  Yeah, well, we'll talk
about it when we get there. | guess what |I'm
concer ned about is m ght this schedul e put the brakes
on development of a new vintage of |ight-water
reactor.

M5. DROUI N: |"m going to address that
very presently.

MEMBER LEI TCH: Ckay, sure.

M5. DROUN. Okay. | think I've already
t al ked about this one.

MEMBER APOSTOLAKI S:  Yes.

M5. DROUI N: W just can't enphasize
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enough the very prelimnary stages here.

MEMBER APOSTOLAKI S: So that nmeans we
shoul dn't coment ?

M5. DROUI N: No, we do want your comments.
| don't want people to read somet hing and get hung up
on a particular word or, you know, these are very
initial thoughts that we're brainstorm ng and --

MEMBER APOSTOLAKIS: | don't know if we
got hung up, but what's the difference between an i dea
and a thought?

No, keep going. |'msorry.

M5. DROUIN. Thank you, George. kay.

MEMBER  APOSTOLAKI S: Is there a
difference? You can explain to nme |later.

M5. DROUIN. Ckay. Dr. Leitch, gettingto
your question, right nowit is envisioned that this
docunent, this framework, this program is to be
applied to non-LWRs, for exanple, your HIGRs, your
liquidnmetal reactors. They applied to advance LWRs,
such as IRIS. I RIS has even expressed an interest in
com ng underneat h here.

It's not i ntended to be applied for things
that are currently in the process. So for designs
such as t he AP-1000, the ACR- 700, the SBWR, those that

are already in house, they are being |icensed under
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t he current process.
MEMBER APOSTOLAKIS: So this is --
MEMBER LEI TCH: May | ask the other
guestions though? |[If ten years fromnow I want to

build an ES-BWR, it would be under this process

t hough?

M5. DROUI N: It potentially could be.
That's one of the questions that you will see |ater
on. Is this to be voluntary when it's all said and

done or mandatory? And that will be a policy question
that will go up to the Conm ssion to decide.

MEMBER  APOSTOLAKI S: So this (S
essentially Ceneration 4.

M5. DROUI N Yes.

MEMBER APOSTOLAKIS: | nean, if you | ook
at the time scale, you're really addressing Gen-4.

M5. DROUN:  Un-huh. It is to cover all
aspects, looking at both design construction and
oper ati on.

MEMBER APOSTOLAKI S: Speaki ng of whomto
invite, are you inviting or targeting any
i nternational organizations? | nmean, there is an
effort, as you know, at the | AEA to do sonet hi ng about
it. Are they com ng?

They certainly have been notified and are
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aware of it. | amattendi ng an | AEA wor kshop on this
t opi c.

MEMBER APOSTOLAKI S: I n Decenber?

M5. DROUIN: I n Decenber.

MEMBER APOSTOLAKI S:  Ch, very good. Ckay,
yeah.

MS. DROUI N: Also, it's to, you know,
address -- in the past alot of the things that we' ve
been hearing fromthe comm ttee have been strictly on
public, but thisis tolook at not just the public but
al so worker risk and |and contani nation. So it's
going across all three areas. Ckay.

MEMBER KRESS: George, | really didn't
wite this.

(Laughter.)

MEMBER KRESS: It's probably what you
mght think. | didn't wite this.

M5. DROU N. Okay. Sone of the ground
rul es under which we' ve | ai d out for ourselves is that
we do envision this to be a new, for exanple, Part 53.
W are trying to start with a clean piece of paper.
W tal ked about whether or not this is going to be
voluntary. That, again, will be in a policy issue
that once this is said and done and we have this

framewor k and these new set of regul ati ons, whet her
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they will be voluntary or mandatory.

VI CE CHAIl RMAN WALLIS: Well, if the old
regul ations don't apply or can't be applied, there
isn"t much choice, is there?

M5. DROUIN: No, you can still belicensed
through that, and that's where you go through an
exenption, and | nean, Jerry, if you want to speak a
few mnutes to that.

MEMBER APOSTOLAKIS:  Well, you renenber
what the bad guys were doi ng at Exel on sone ti me ago.
They cane in here and said, "We'l|l gowith the current
system except we would |ike these changes."

M5. DROU N Right.

MEMBER APOSTOLAKIS:  So it's conceivable
that they woul d do that.

VI CE CHAl RVAN WALLI S:  You coul d adapt t he
present system You couldn't use it as it is.

MEMBER APOSTOLAKI S:  No.

M5. DROU N. No, no. You have to adapt,
and you exenmpt sonme and you add other things as
appropri ate.

MEMBER S| EBER : That's probably what the
process will turn out to be.

MEMBER KRESS: No.

MEMBER S| EBER: : Adapti ng and bui |l di ng on
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what you have.
MEMBER APOSTOLAKI S:  Not this one.
MEMBER KRESS: Not necessarily.

VI CE CHAl RVAN WALLI S: Wl |, you' re hopi ng

not .

MEMBER APOSTOLAKIS: Well, | nean, there
will be a strong influence of existing regul ations.

MEMBER KRESS: Yeah, because sone of them
are still pretty good things to have.

VMEMBER APCSTOLAKI S: Yeah, | nean, the
t hi nking behind the regulations is really still of
val ue.

M5. DROUI N: | mean, you can't totally

turn your brain off in ternms of what you know from
what you have, but we truly are trying to start with
a fresh piece of paper in the building of this.

MEMBER APOSTOLAKI S: | think it's nore
accurate to say the fundanental approach to safety is
probably the sanme as, you know, 20 years ago and now.
It's the inplenmentation that wll be different.
That's where you started with a cl ean pi ece of paper.

M5. DROUN Yes, and | think as you go
t hrough you'll see sone simlarities there.

MEMBER APOSTOLAKI S:  Yeah, yeah. Ckay.

V5. DROUI N: | know Tom has been here
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several tines to tal k about the policy and techni cal
i ssues on the advanced reactors. A lot of them
correl ate, very much i npact our work on franework, and
so you'll see that tie-in. \Wen you |look at, for
exanpl e, expectations for safety, defense in depth,
contai nnent versus confinenent, these are all --
probabilistic approach -- these are all issues that
we're going to have to deal with under the frameworKk.

Just sone nore of the ground rules that
we've laid out, and a | ot of these ground rul es have
i ssues associated with themin the framework, and we
will be getting into those as we get nore into our
presentation today.

But we are currently using the Comr ssi on
safety goal policy as the desired | evel of safety that
we want to achi eve for protection of public health and
safety. W' re | ooking to devel op goals and criteria
al so for workers and environnental protection, not
just look at reactor safety in the public.

MEMBER APOSTCOLAKI S: Speaki ng of the
Conmi ssion's goal, the Conm ssion has al so expressed
a wi sh that the newgenerationreactors will be safer.

M5. DROUIN. That's correct.

MEMBER APOSTOLAKI S:  Are you taking that

i nto account anywhere?
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M5. DROUI N: W're taking that into

account, and we've got several viewgraphs on how we
plan to deal with that.

MEMBER APOSTOLAKI S:  Okay, okay.

M5. DROUI N: "1l tell you what. Vhy
don't we just junmp right into --

MEMBER APOSTOLAKI S: Wl |, you say initi al
focuses on reactor safety. Oh, you nean safeguards
wi Il be sonething el se.

M5. DROUI N Yes. Safeguards and security
we plan to deal with after, down the road and not try
and address that right now as part of the franeworKk.
Since this is supposed to be risk inforned, we're
going to have both probabilistic and determnistic
requi renments.

And interns of the design basis, acci dent
concept, we do plan on retaining the concept, and
we'll get nore into what we nmean by that because we
don't propose defining, pre-defining specific design
basis accidents. W don't see how you can do that
when you' re technol ogy neutral.

VI CE CHAIl RVAN WALLI'S: It will cone out of
t he probabilistic analysis?

M5. DROUI N Yes.

VI CE CHAI RVMAN WALLI S:  Ckay, good.
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M5. DROUN. And we're going to get nore

into details on that as we go through today.

MEMBER APOSTOLAKI S:  Very good.

M5. DROUIN: COkay. So now, getting right
into the framework, before we get into a di scussi on of
the actual technical issues, as what | would call
them howwe plan to neet the safety expectations, our
ri sk guidelines, thosethings, | thinkit's inportant
that we try and explain this road map of how do we go
from you know, our m ssion of the Atom c Energy Act,
of protecting the public health and safety whi ch we do
t hrough a set of regulations. How do we get there?
What is the process that we're going to foll ow?

Yes, we're goingto have gui delines on all
of these different issues, but how do you bring them
all together, and when does this magic occur? \Wen
you sit down to wite them how do you know what to
wite?

So right now, this is our first draft at
what we woul d cal |l this approach or this road map, and
so first what we do is we propose, you Kknow,
establ i shing our safety and ri sk obj ectives, and t hat
woul d support the mssion, you know, of the Atomc
Energy Act, which is to protect the public health and

safety.
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And then second, |ooking at these
obj ectives, we want themto address -- sorry?

MEMBER ROSEN: It's to provi de reasonabl e
assurance of adequate protection of the public's
heal th and safety, right?

M5. DROUIN: Those are not the words that
are in the Atom c Energy Act.

MEMBER ROSEN:  Where do those words cone
fronf

MEMBER APOSTOLAKI S:  NRC.

M5. DROUIN: Yeah, | <can't renenber
exactly what policy statenment or if it's even a policy
statement, but those are not the words that are
actually in the Atom c Energy Act.

MEMBER ROSEN: So are you going to even
bridge to those words, or are you going to say those
are no good for this new generation?

M5. DROUIN. No, | nean, |I'mnot going to
say they're no good. | just hadn't thought, to be
qui te honest, about those particul ar words.

MEMBER APOSTCOLAKI S: But if you are
accepting the Conm ssion's safety goals, you are
essentially telling the world what you --

MEMBER ROSEN. | don't think you can do

what you're about to do wi thout providing reasonabl e
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assurance  of adequate protection because a
probabilistic approach lends itself to provide
reasonabl e assurance. It's not positive, 100 percent
assurance. |It's reasonabl e assurance.

M5. DROUN. Right. | don't disagree.

MEMBER ROSEN:  And what's reasonable is a
qguantified, youknow, withinlimts and uncertainty of
sone sort of --

M5. DROUN. And in that regard, we wll
have answered your question when we get into what our
viewis on howto address safety expectations and ri sk
expectations. But all I"'mtrying to say here is that
as we go fromthis goal set by the Atom c Energy Act
to protecting the public health and safety, we're
saying we're going to establish safety and risk
obj ectives. Those are going to be applied to worker
ri sk, public, and | and contam nati on.

And t hen for each of those, the next thing
is we're going to define cornerstones such that when
you, reading ny exact words here, they're going to
provide the high level criteria for insuring safe
nucl ear power design and construction and operati on.

And once we have agreed that these are the
cornerstones to insure that, then | ook and identify

what are the challenges that could prevent you from
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achi eving those cornerstones, and then articulate
t hose chal | enges t hrough your regul ations, and that's
kind of the flow path or the fl ow chart of how we get
fromprotecting the public health and safety to what
actually should be witten in these regul ati ons, what
t hey shoul d enconpass.

MEMBER APOSTOLAKI S: But | think it's
i mportant though to renenber that the Conm ssion has
resi sted defining adequate protection in terns of
frequenci es.

M5. DROUIN: That is correct.

MEMBER APOSTOLAKI'S: W don't have that.
Informally, the staff is using sonmething like ten to
the mnus three per reactor year, core damage
frequency. Once you exceeded that, there's a | ot of
interest, and the higher you go, the nore inmedi ate
the reaction as the Quad Cities fire denonstr at ed.

What Mary is wusing is goals, a very
di fferent concept, right? W are not using adequate
protection measures.

MEMBER KRESS: Don't be too sure, George.

MEMBER APOSTOLAKI S:  She's using goal s as
far as | can tell.

VI CE CHAI RVAN WALLI S: Vell, | think

t hey' re becom ng the sane thing.
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VMEMBER APOSTCOLAKI S: No. You can be above

t he goal .

M5. DROUN If you'll bear with us, we
are goingtoget intothisinthe discussion. Al |I'm
trying to show you is at a very high level. 1|'mnot

trying to answer any technical issues at this point.

MEMBER APOSTOLAKI S:  Ckay.

M5. DROUN:. Al I'mtryingto showyouis
a road map, and I'mgoing to junp over to Figure 12
t hat says, you know, we're starting at the Atomc
Energy Act. W're going to establish safety
expectations and ri sk expectations, and we're goingto
get into details of this in the next set of slides.
Those are going to be applied to on site, off site,
and land. We're going to devel op cornerstones, and
we' ve taken a first cut at the cornerstones for our
off site public popul ation.

W'regoingtoidentify chall enges. Those
are the challenges that could defeat your
cornerstones, and then articulate those through
regul ati ons and organi ze them under desi gn
construction and operati on.

VI CE CHAI RMAN WALLI' S: How nuch are you
going toreview? | nean, it seems to ne that safety

and ri sk objectives are a societal thing. They depend
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very rmuch on t he vi ews of people inthe society, which
change year to year and shouldn't just be fossilized
in sone decision made 20 years ago by some group of
peopl e.

It may be t he acceptance of nucl ear power
and t he acceptance of ri sk has changed i n soci ety over
the years. How do you get to neasure what society is
willing to tolerate in order to have nucl ear power?

MEMBER APOSTOLAKI'S:  Smal |l fraction.

VI CE CHAI RMVAN WALLI S: | think t here ought
to be sone rel ook at the outside neasure of risk, not
just the internal idea of what the agency has about
it.

MEMBER APOSTOLAKI S: | f society changes
its views, then society should put pressure on the
Conmi ssion. As far as Mary and her coll eagues are
concerned, society is what the Comm ssion says, and
t hat shoul d be very clear. | nmean the Comm ssi on says
t hese are the goals.

MEMBER KRESS: It represents society ina
sense. They're the societal representatives inthis.

MEMBER APOSTOLAKI S: Yeah, they are
representatives of society.

MEMBER KRESS: And they have conme up with

what they believe are the society's -- what they're
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willing to risk for nuclear power, and that's the
saf ety goal s.

MEMBER APOSTOLAKI S: That' s exactly right.

MEMBER KRESS: And so that's what we have
right now, is a societal goal, and if you want to
change those, you' ve got a real problem

VI CE CHAl RVAN WALLI'S: No, | don't want to
change them | just wonder where the society input
conmes from

MEMBER APOSTOLAKIS: The issue is that
there will be a very small fraction, and it is
interpreted that way, and | don't see that the general
risk with the population who is exposed is going to
change that nuch.

MEMBER KRESS: You can't go out and pol |
t he whol e worl d.

MEMBER APOSTOLAKIS: | f society changes
its views, there are mechani sns for bringing pressure
on the Conmi ssion to do sonething about it.

MEMBER KRESS: Sure, of course, and we
start with what we've got.

MEMBER APOSTOLAKI S: And ri ght nowwe have
t he objectives as stated by the Comm ssion. That's
the society's view, as far as the staff i s concerned.

MEMBER S| EBER: : And there's multiple

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

paths to acconplish that.

MEMBER APOSTOLAKI S:  Sure.

MEMBER S| EBER: : Congress can do it
t hrough the Atomic Anergy Act. Al of this will be
rul emaking. So that is a public process where there's
| ots of input.

VI CE CHAIRVANWALLI'S: Soit's conceivable
there m ght be sone public input then.

MEMBER S| EBER: : Yeah, andif thereisn't,
to me it means the public is satisfied with the
proposal .

MEMBER APOSTOLAKI'S: And it's not just the
society's views that may change. What if, you know,
somet hi ng happens, and then all of a sudden we start
buil ding 1,000 reactors. | don't think the objectives
we have now should stay as they are. | mean, you
change one or two orders of nagnitude.

MEMBER KRESS: Yeah.

MEMBER APOSTOLAKIS: One is rem nded of
the existing fleet, right? See, that's a probl emt hat

CHAI RVAN BONACA: Well, the set of risk
obj ectives --

MEMBER APOSTOLAKI S:  Huh?

CHAI RVAN BONACA: Accepting risk will be
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the same. Al you need is to nmake nore stringent
requi rements, and --

MEMBER APOSTOLAKI S: Yeah, but | think
what Mary is devel oping here and her colleagues is
i ndependent of nunerical val ues.

CHAI RVAN BONACA: Yes, that's true.

MEMBER APOSTCOLAKI S: I f the Conm ssion
decides tonorrow to change the objectives, the
nunbers, but if the change the dinmensions of risk,
then you mght want to reconsider, but you are
consi deri ng sonet hi ng broader.

VI CE CHAl RVAN WALLI S: But the present
regul ati ons don't change when t he Commi ssi on deci des
to change sone goals, but this is a road map which
woul d allow you to do that?

MEMBER APOSTOLAKI S: No, but what |I'm
saying is --

VICE CHAIRVAN WALLI S: So if the
Commi ssi on changed its goals, safety objectives, and
t he system woul d adj ust i nmedi atel y?

M5. DROUN Well, if the Conm ssion cane
i n and changed, you know, the safety goals, which are
nuneric, and i f your framework i s based on that, your
framewor k woul d have to --

VI CE CHAI RVAN WALLI'S: It would change.
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It woul d adapt.

MEMBER S| EBER : But they've al ready done
t hat . They've sent an expectation for advanced
reactors.

MEMBER KRESS: Mary, just a question of
detail on that particular thing. Wy did you choose
to separate out barriers frommtigation as a separate
corner stone?

MEMBER APOSTOLAKI S:  Yeah, | was wonderi ng
about that myself.

MEMBER KRESS: | nean, | can see putting
it in with mtigation or separating it out if you
wanted to focus on it for sone reason.

M5. DROUIN: To nme a barrier is something
physical and is not the same as mtigation. | think
they're two distinct things.

VI CE CHAI RMAN WALLI'S: The injecting the
ECCS isn't a barrier.

M5. DROUIN. That's right. It's not a
barrier.

CHAI RMAN BONACA:  Yeah, and it has al ways
been viewed as sonet hing physical, a clouding or --

MEMBER ROSEN: Well, it's areflection of
the RFP al so. You know, if paynment is a barrier,

mtigation is the ECCS. You' ve got to have both to
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have defense in depth.

CHAI RVAN BONACA: Even the protected area
is being considered, the size of it.

MEMBER ROSEN: | nean, there's initiating
events, mtigation, barriers. You know, it's the --

CHAI RVAN BONACA:  Sure.

M5. DROUN And | wll say, you know,
we' ve borrowed heavily in our initial thinking here
fromthe ROP. Now, we are thinking also on site, you
know, worker risk and | and contam nati on. Now, one of
t he chal | enges we' re faci ng, and we may conme back next
time wwth a different set of cornerstones because the
guestion we have asked ourselves which we haven't
answered yet: is there a set of cornerstones that
coul d be common across all three?

And that's what we're | ooking into right
now. So these --

MEMBER KRESS: It certainly could be for
the I and then and environnment, but you know, for the
on-site worker it may not be.

M5. DROU N: See, that's interesting
because | woul d have said the opposite personally. |
woul d have said, you know, when you |look at on site
you're going to worry about events. You still want

mtigation. You want barriers, and you need to deal
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wi th energency preparedness for your worker.

VI CE CHAI RVAN WALLI S: You're not goingto
evacuate the | and.

M5. DROUIN: You're not going to evacuate
the | and, right.

MEMBER  KRESS: But the energency
preparedness i s not necessarily evacuation

M5. DROUI N: So they're still thinking
t hat we need to do here, you know, what actually we're
going to end up with what cornerstones, but we felt
t hat having the corner stones was the right place to
start and that that would tell you the chal | enges, and
then that would |l ead you to then what regul ati ons.

And since you al so i nspect agai nst your
regul ations to match themup fromthe very begi nning
with your cornerstones so that you are having this
uniform entity at the end we thought was very
i mportant.

MEMBER KRESS: Wbul d you consi der changi ng
t he evacuation cornerstone and calling it energency
pr epar edness?

M5. DROUN: Yes. | did need to do that.
It is supposed to be called that.

MEMBER APOSTOLAKI S:  Yeah, and | have a

coupl e of comments on that.
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M5. DROUN. | thought | had made that

change, but | had not.

MEMBER APOSTOLAKI S:  The term nol ogy. |
agree that should be enmergency preparedness, and |
woul d say i n the box "devel op emergency preparedness

as appropriate.”

M5. DROUI N  Yes.

MEMBER APOSTOLAKI S: But these are key
wor ds, "appropriate.” As you know, one of the goals
of Gen-4 is not to need enmergency preparedness. So if
they can prove to you that there is no need for it,
you can say, "Ckay. So it's not appropriate to have
it."

The way it is nowyou have to have it. So
| think "as appropriate” would give you a way out.

MEMBER SI EBER: :  Yeah. On the ot her hand,
energency preparedness started out as a political
i ssue, and regardl ess of the enhanced safety features
of Gen-4, | think it will remain a political issue.
It gives people confidence that in the unforeseen
event that sonething goes wong, there is sonething
the state and | ocal people --

MEMBER APOSTOLAKI S: Ri ght, but if you say
"as appropriate" --

MEMBER KRESS: But that may what you nean
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by "as appropriate.”

MEMBER APOSTOLAKI S:  But as needed. The
words "as appropriate" include what you just said,
Jack.

MEMBER SIEBER:: Onh, | agree with that.

MEMBER ROSEN:  You see, that's the current
reactor fleet, but the Gen-4 concept was to nake t hese
machi nes so robust that as part of the selling process
for it, you can say these are such robust machines
that you really don't need an evacuati on programor an
energency preparedness program for of f site
popul ations. You do need it for on site.

MEMBER KRESS: | thought even then you
m ght want --

MEMBER Sl EBER: : That would be a

difficult sell.

MEMBER ROSEN: Well, it may very well be,
but the point of -- | guess |'mnot getting ny nessage
across. |If you could do that, then you woul d have a

different class of reactors. That could be cited in

VMEMBER APOSTOLAKI S: | guess Jack is
saying even if you did that public confidence would
require the public --

MEMBER SI EBER:: There woul d be --

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

284

MEMBER APCSTOLAKI S:  -- but we don't know
t hat .

MEMBER SI EBER:: -- public denand.

MEMBER APOSTOLAKI S: | would also cal

these events on the left, which are obviously the
initiating events; | would call them challenging
events, the way you called themin the mtigation box,
but not just events because when | saw "events," |
t hought of event sequences that lead all the way to
bad things, and that's not what you mnean.

Now, you say "insure adequate protection
from routine operation and limt events that can
chal |l enge the plant and result in undesirable. "

I think you shouldn't make this
di stinction between adequate protection fromroutine
operation and limt events. | think the adequate
protection issue applies to all events. So we need a
better phraseol ogy here. Maybe you started to say
l[imt events that can chall enge the plant and resul ted
in desirable consequences, thus insuring adequate
protection.

| think that protection is nuch broader
than just routine operation, | think. Now, what I
just said needs wordsmithing itself, but it seens to

me t hat you need to put the adequate protection at 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

285

end or nake sure that it applies to all of the events,
and I amstill a little confused.
CHAI RMVAN BONACA:  You are still deal with
the issue of anticipated transience versus --
MEMBER APOSTOLAKI S: Yeah. Andit's still
not clear to me why mitigation and various are two

di fferent boxes. | understand what you' re sayi ng, but

CHAI RVAN BONACA: | think the term nol ogy
here reflects the early thinking when you were
t hi nki ng about events and the mtigating events, you
know, |ike, you know, an ECCS system nmitigates an
event. Okay?

And when you tal k about i ncluding buri al
(phonetic) with mtigation, you' re thinking nore of
core damage or severe accidents and rel eases.

MEMBER APOSTOLAKI S: But we saidthat this
thinking still applies.

CHAI RVAN BONACA:  Huh?

MEMBER APOSTOLAKI S: W said earlier that
this thinking still applies. You still want to have
mtigation capability.

CHAI RVAN BONACA:  Sure.

MEMBER APOSTOLAKI S: Anyway, | think this

is simlar to what was happening when we were
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devel oping Regulatory Cuide 1174, where we were

argui ng about the words because the words are very

i mportant.

M5. DROUI N: The words are very i mportant.
| agree.

MEMBER APOSTOLAKI' S: And this is an input
for today, | guess.

VI CE CHAI RVAN WALLI S: Also it's very
important that you fill out the boxes so that you
really understand what's inplied. 1'd like to see
nore than just this structure. | guess you're going

to get to it.

M5. DROUN. We will get tothat. | nean
t hr ough thi s whol e framework, | nean, there's al ot of
witing that still needs to occur so that better
expl ai ns, you know, what our thinking process is here.

MEMBER APCSTOLAKI S: Let's look at the
| ast box.

M5. DROUIN: Okay. You're not goingtolet
me nove on?

MEMBER APOSTOLAKI S:  No, Mary, no.

M5. DROUIN | tried.

MEMBER APOSTOLAKI S: Well, you're hereto
get some input, right?

M5. DROUI N: Absol utely, but | want to get
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i nput on everyt hi ng.

MEMBER APOSTOLAKI'S: There is a goad.

Wy are you distinguishing between
adm ni strative and technical ? You nmean regul ati ons,
adm ni strative regul ati ons and t echni cal regul ati ons?
I s that what you nean?

M5. DROUN: Yes. We have both
adm ni strative and technical regul ations.

MEMBER KRESS: | think that's perfectly
reasonabl e because that's what we have now.

MEMBER S| EBER: : That's what the
regulations is in there for.

MEMBER APOSTOLAKI S: You see, anot her way
| was | ooking at this, the box above says chal |l enges
t hat coul d defeat the cornerstones, and then you have
an arrow, and | thought you were inplying that there
are adm ni strative chal | enges and t echni cal
chal | enges.

MEMBER KRESS: No, no.

MS. DROUIN:  No.

MEMBER KRESS: It's all of the above | eads
to these rules.

M5. DROUIN. That's right.

MEMBER KRESS: The box is called

regul ati ons.
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VMEMBER APCSTOLAKI S:  But shouldn't there

be a recognition somewhere that these challenges are
not purely technical? | nean, are we |earning
anything fromDavi s Besse or not? The chall enges are
not just technical. You cannot fix them by design
criteria, construction criteria or by issuing rules.

M5. DROUIN: That's right. That's why you
have "adm nistrative" there.

MEMBER KRESS: Yeah, that's to take care
of the other things, George.

M5. DROUIN: We're saying that we're going
to end up with both adm nistrative and technical
regul ati ons.

MEMBER APOSTCLAKI S: So administrative
will cover safety culture issues?

M5. DROU N. | don't knowwhat it's going
to cover age this point.

MEMBER APOSTOLAKI S: But it would. |t
shoul d.

M5. DROUN |I'msaying that we will end
up Wi th both adm ni strative and techni cal regul ati ons,
and we're proposing that for the technical set of
regul ations, we would organize them under design
construction and operation.

Now, whether or not there would be an
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organi zation for the adm nistrative regulations, |
don't know. We haven't thought that far yet.
MEMBER APOSTOLAKI S: G ve ne an exanpl e of

an adm nistrative regul ation.

M5. DROU N: Fifty, fifty-nine 1is
adm ni strati ve. That to ne is not a technical
regul ation. Fifty, forty-six is a technical

regulation. Fifty, thirty-four, that's a techni cal
operational to ne regulation. Fifty, forty-four,
t echni cal .

MEMBER SI EBER: : Al'l of the reporting
requi rements, petitions for rul emaking, all of those
are adm nistrative.

M5. DROU N Seventy-two, admini strative.

MR. KING Yeah, in the draft we sent you
to look at, there's like a dozen exanples of
adm ni strative regul ations.

MEMBER APOSTOLAKI S:  kay.

MEMBER SI EBER : Part 19.

M5. DROUIN:  Yes.

MEMBER KRESS: Now you can go to the next
sl i de.

MEMBER SI EBER : Part 21.

M5. DROUIN. Thank you.

Okay. Now, we want to start kind of goi ng
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back through this thing, but starting at the top and
getting into sone detail on each of these.

VI CE CHAI RVAN WALLI S: How does this tell
you what the purpose of the regul ations is and how you
nmeasure when a regulation is a good one?

M5. DROU N. What do you nean? How do you
nmeasure whether it's a good one?

VI CE CHAI RMVAN WALLIS: Well, presunably
you want a good regul ati on. How do you neasure that
it's doing its job? You have to sonmehow specify the
job of the regul ation, and then have a structure that
makes sure that it's carried out.

MEMBER KRESS: The job is to get safety
and risk objectives nmet with defense in depth. They
had a |ist of things here.

VI CE CHAI RMAN WALLI'S: But | think that's
t he key thing, is whether all of this structure to see
how the regulations fit into what you're trying to
achieve in terns of safety.

MEMBER FORD: Surely what they're trying
to do, agai nst the events, to give you sone barriers,
there's going to be sone criteria. Rather than say
chal | enges, it should be tools. These are the tools,
t he regul ation tools.

VEMBER APOSTOLAKI S: See, that's what

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




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

291

confused ne, the word "challenges." |f you say
"tools," then | agree.

MEMBER SI EBER: : Actually this is not the
approach and road map. What it isis the structure --

MEMBER KRESS: It's a framework.

MEMBER SIEBER: : -- that they intendto --
it's the framework, the structure.

MEMBER APOSTOLAKI S: That's good. | think
a change in the word woul d go a | ong way t oward maki ng
it clear because | interpreted what's in the green

box, the bottom box, as a chall enge.

M5. DROUIN: Well, I'mhoping that we can
get --

MEMBER APOSTOLAKI S:  These are the tools.

MS. DROUI N -- nore discussion on each of
these. We can explain it better. | nmean we just

didn't have the tine, to be honest.

MEMBER APOSTOLAKI S: That' s okay. ['"m
just saying the word "tools"” will be better. That's
all.

MEMBER KRESS: | think once she gets into
the details of those --

M5. DROUN. But | don't knowif | agree
that the word "tools" is going to convey really what

we're trying to say.
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VEMBER KRESS: | don't think so either.

M5. DROUN So | don't want to just say
we're going to change that word to tools. | don't
know that that would fix the probl em

MEMBER KRESS: Tool s has to do with things
i ke computer codes and stuff |ike that.

M5. DROUIN:  Yeah.

MEMBER KRESS: | don't think you want to
do that.

MR. LEHNER | think that chall enge box
probably needs to be el aborated on, but | think the
guestion was what's a good regulation, and I think a
good regul ati on woul d be one t hat adequately neets t he
chal | enges that you're trying to address.

VI CE CHAI RVAN WALLI S: But is a good
regul ati on one that mekes sure that the events are
under proper control and that the mtigation in sone
way happens and that the barriers are there, and that
t he energency procedures function in sone way?

MEMBER KRESS: That's right.

MR, LEHNER: | think it would be to
enunerate the challenges to these cornerstones, and
once you' ve done that, then you wite regulations to
address the chal |l enges.

MEMBER KRESS: You have criteria for when
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you successfully net the chall enge.

CHAI RVAN BONACA: For your mtigation
assi stance, for your barriers, for your evacuation,
you have constructioncriteriato assurethat they are
capabl e.

VI CE CHAI RVAN WALLI S: It's based on what
could go wong rather than what ought to go right?

MR KING | think it's both. | nean it
real ly defines those things that need to be in place
toinsure that the high level risk goals are net, and
what Mary istryingtoillustrate hereis asystematic
way to march through and make sure that we've covered
all of those things, included all of those things in
t he regul ations.

VI CE CHAI RVAN WALLI' S: So you need t o have
t he neasures of things going right first before you
real |y know when things go wong.

MR. KING  That includes prevention as
wel |l as mtigation, yeah.

M5. DROUI N: Too many things that go
right, that's what your barriers are. These are the
things you want in place. Now, what regulations do
you want such that you can insure these things are
bei ng net?

And to me that is you' re going to have to
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figure out what are the chall enges that coul d defeat
t hat, and then you put regul ations in pl ace that woul d
neutralize those things fromoccurring so that you do
have m tigation; you do have barriers; and you do have
emer gency preparedness.

VI CE CHAI RVAN WALLI'S: | don't know t hat
you need to look at the challenges at all. Al you
need to do is state, "Thou shalt have a certain | evel
of quality in your event control, in your mtigation,
barriers, and evacuation."

It's up to you to showthat the chall enges
don't defeat these.

CHAI RMAN BONACA: But | think if they
identify an event which requires a certain |evel of
mtigation, such as punping X gallons of water under
certain conditions, then you have a design criteria
out there that's specifying that.

MEMBER KRESS: The events you conme up with
are goi ng to be desi gn and pl ant specific. They don't
intend to specify a set of events.

M5. DROUIN. That's right.

MEMBER KRESS: This is a framework which
you woul d devel op a set of regulations. Now, what
they may conme up with is criteria for nmaybe the

frequency of events and maybe how good the mtigation
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is and --

M5. DROUIN: Exactly.

MEMBER KRESS: -- things of that nature.
Soit's a framework which is what they' re devel opi ng.

M5. DROUN. | neanif you wanted to, you
could wite your set of regulations. You have four
regul ations, and they're your four cornerstones.

MEMBER KRESS: Onh, yeah, yeah.

M5. DROUN: But |I don't think we'd ever
be allowed to get away with that.

MEMBER KRESS: | wouldn't do it.

VI CE CHAI RVAN WALLI S: Vell, try the
m ni nrumset of regul ati ons and see what it | ooks |ike.

MEMBER KRESS: Excuse ne. You had a
comment that you wanted to make?.

MR. MUBAYI: Yeah, | just want to say that
on vi ewgr aph nunber ten, the | ast bull et says that the
means to neutralize the chall enges, whether that's the
right wordtouseis adifferent issue, areidentified
and articulated by the regul ations, and the concept
here i s that we are devel opi ng technol ogy neutral, and
so the regul ations nust address those expectations
that we have of safety or conversely of risk, and
t hose are the things that nust be nmet. Each specific

design will have its own set of chall enges which wl|
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be distributed across these vari ous boxes at a fairly
hi gh | evel .

MEMBER KRESS: And part of the regul ati ons
woul d be you, your particular design. Tell nme what
t hese chal | enges are.

VR, MJBAYI : That is correct. That's
absol utely correct.

MEMBER KRESS: ldentify them

MR. MUBAYI: The designer has to cone and

MEMBER KRESS: And tell me what the
frequenci es are.

MR. MUBAYI: G eat, and tell you what the
frequencies are and the regul ati ons are then neant to
address all of themin a systematic way.

PARTI Cl PANTS: Ri ght.

MEMBER KRESS: | think that's the only way
you can do it for an unknown desi gn, an unknown t hi ng.

VICE CHAIRVAN WALLI S: But if the
regul ations are a high enough level, a lot of the
detail of neeting the challenges and so on is up to
t he applicant.

M5. DROUI N  Yes.

VI CE CHAI RMAN WALLI'S: The regulation is

not a lot of detail about how you are to neet the
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chal | enges, which plainly isn't necessary.

VI CE CHAI RMAN WALLI S: Yeah, but the
review of the NRC reviewer will need some gui dance.

MEMBER KRESS: Ch, yeah. They'll need
gui dance for each one. | think they intend to devel op
sone sort of guidance for each reactor type.

M5. DROUI N Yes.

VI CE CHAI RVAN WALLI S: But what 1'm
getting at is if you have a high level regulation
whi ch says, "Thou shall prevent" -- that you shoul d
maintain the integrity of the fuel or sonething,
that's very different from saying 2,200 degrees and
all of these other details.

MEMBER KRESS: Wl |, that's the intent, |
t hi nk.

VI CE CHAI RMAN WALLI S: That's okay.

MEMBER APOSTOLAKI S: | think that the
technology neutral part will be |like that.

VI CE CHAl RVAN WALLI S: Exactly.

MEMBER KRESS: But you can't just say you
will maintaintheintegrity of the fuel wi thout saying
what that means.

VI CE CHAl RMAN WALLI S:  Say what you nean.
That's right.

MEMBER KRESS: Yeah, and there has to be
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sonme criteria.

VI CE CHAI RVAN WALLIS: That's right.

MEMBER KRESS: And they intend to devel op
t hat .

VI CE CHAI RMAN WALLI'S: That's right, but
it has to be the general way.

MEMBER KRESS: No, no.

VI CE CHAl RVAN WALLI'S:  No?

MEMBER KRESS: It has to be related to
this top bracket up there, safety and ri sk. It has
got to be very specific.

VI CE CHAI RVAN WALLI S:  General there, but
not 2,200 degrees and things |ike that.

MEMBER KRESS: No, no. It could be
something like that, but it doesn't --

MEMBER S| EBER: : I[t's just one type of
fuel, not necessarily advanced reactor fuel.

MEMBER KRESS: That's right.

MR. MUBAYlI: but it would be for oxide
fuel or for nitride fuel or for other types.

MEMBER KRESS: That's right.

MR, MUBAYI : They wll have to be
addressed in very specific ways, but this regulation
is not intended to go down to that |evel of detail

MEMBER KRESS: But what it does say is in
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order to neet risk and safety goals, you ki nd of have
to deal with fission products. So a lot of these
regul ati ons dowmn there will deal with fission products
as opposed to the tenperatures and the things of that
nat ure.

VEMBER ROSEN: What does maintain the
integrity of the fuel mean for a nolten salt reactor?

PARTI Cl PANT: That's Phase 4, isn't it?
That's when you get down to --

M5. DROU N That is the next phase. |
t hi nk when we conme back at our next mneeting where we
have a | ot nore discussion and explanation of this.
Again, | don't want to get too hung up on any one of
t hese t hi ngs because they coul d change over the next
coupl e of nonths.

You know, as we start exploring this and
getting into the details of it, we may not even end up
with these same cornerstones. | nmean, this is our
first thinking.

MEMBER ROSEN: My remark was intended to
suggest that maybe naintain the integrity of the fuel
is not a high enough level criteria.

M5. DROUIN. That m ght be so.

MEMBER ROSEN: For a full range of

reactors.
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VEMBER KRESS: I"'mnot so sure that's a

criteria in there.

MEMBER APOSTOLAKIS:  Wiere do they say
t hat ?

MEMBER ROSEN: Wl |, soneone suggestedit.

MEMBER KRESS: Well, | don't think it's
one of the criteria.

MEMBER APOSTOLAKI S:  Because ri ght now we
don't say it.

M5. DROUN: But all | wanted to show here
is that we are trying; it's not conplete. 1t m ght
end up changing drastically, but we're trying to show
the process of how we start with this Atom c Energy
Act to a set of regul ati ons, and sonmewhere sone nagi c
has to occur. What is that magic?

MEMBER KRESS: | think it's a good way to
organi ze your approach and t hi nki ng.

VI CE CHAI RMAN WALLI'S: Have you done it
yet?

MEMBER SIEBER : 1'd |i ke to suggest this
one thought. All of the regulations and the
framework, as you have it and as the current
regul ati ons exi st seemthese days to focus on public
heal th and safety as opposed to what the insurance

conpani es do, which is to protect the property of the
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pl ant .

Now, if you don't rel ease any radiation,
but take a $2 billion plant out of service and create
a big ness in the plant, the regulations ought to
speak to that issue, too, even though under the
current philosophy it only hits it fromthe side.

MEMBER KRESS: | think they're going
beyond their mssion then if they do that.

MEMBER APOSTOLAKI S: Wy woul d the NRC
care about the investnent?

MEMBER SI EBER: : | think that there's nore
than the investnent. First of all, if you have a
plant that nelts down even though the containnent
hol ds t he resi due, the public confidenceinthe NRC s
ability to regul ate these plant sis probably shaken.

Secondly, you create an environnental
i ssue that goes on forever.

MEMBER KRESS: Yeah, but that's all an
i ssue of prevention versus mtigation.

MEMBER APOSTOLAKIS: And that's 1,000 to
one.

VI CE CHAI RVAN WALLI S: Yeah, but the
phi |l osophy doesn't get to that as directly as it
m ght .

MEMBER KRESS: | think it does when they
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get to the details.

M5. DROUI N  Ckay.

VI CE CHAI RVAN WALLIS: Shall we nove on?

M5. DROUIN. Let's nove on and get into
sone real detail ed technical discussions nore than we
have. At this point |'mgoingtoturnit over to John
Lehner who is going to walk us through what we're
trying to do or what we are proposing right now on
neeting the safety expectations and our risk
expectations with our risk guidelines.

MR. LEHNER: So here we're trying to
beconme alittle bit nore concrete about this idea that
there's an expectation for future reactors to be
safer. This was stated for the advanced |ight water
reactors. It's one of the basic attributes for
Generator 4 reactors, and we feel that the framework
shoul d address this in some nore concrete nmanner.

Now, we start off with the current CQHGs,
the qualitative and quantitative safety goal s that the
Conmi ssion al ready put into place, but we al so woul d
like to express sone additional regulatory ainms in
ternms of worker health and in ternms of environnental
i mpact to go along with those safety goals.

MEMBER KRESS: And | see how you could

have a different set of goals for each of these, and
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| et the one that controls be the controlling one, for
exanpl e, but have you t hought about havi ng one set of
goal s that captures all of these at the sane tine?

MR. LEHNER: Well, up to this point we've
t hought mainly in terns of the public and in terns of
t he worker, and --

MEMBER KRESS: Now, the workers are
different.

MR. LEHNER:  Yeah.

MEMBER KRESS: | have to admit you can't
have the --

MR, LEHNER.  Ckay.

MEMBER KRESS: But in ternms of |and
contam nation, | think you could incorporate it along
with the latent cancer fatalities into a single goal
sonmehow.

MR. LEHNER: That's certainly a
possibility. | nean, we're -- as you'll see, we've
fl oated sonme strawren, | guess, for the worker goa
and for the public goal, but we're still westling
with the environnmental inpact.

MEMBER APOSTCLAKI S: Now, rem nd ne. Has
the Conmm ssion agreed to this? That you should
consi der environmental inpact, or are you preparing

options?
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MR. LEHNER: No, we're preparing options
at this point.

MR, KI NG These are clearly policy
i ssues.

MEMBER APOSTOLAKI S: | understand that,
but you made the presentation a year ago or so. Has
t here been any decision on this particular issue?

MR KI NG No, we made a -- had a
di scussi on when we were tal king about revising the
safety code policy a couple of years ago, and the
Conmi ssi on basically said, "Don't make any changes to
it," even though one of the i ssues we had t al ked about
was |and contam nation, but at the tine -- well,
environnental -- at thetine the staff did not propose
to add a | and cont am nati on goal because we felt that
our tools weren't up to the point where we were
actual Iy nmeasuring whether we neet that goal or not.

MEMBER KRESS: And t he Conm ssioners were
reacting to a different proposal then. W're nowin
the risk infornmed regul ati on and neutral and t hey nay
have a different viewpoint with respect to this.

MR, LEHNER: Yeah, and in effect, the
Commi ssi on came back and sai d, "Don't make any changes
at this tinme," even the ones that were, | thought,

pretty strai ghtforward and had nothingto dow th | and
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cont am nati on. They said, "Let's get sonme nore
experience wunder our belt wth risk inforned
regulation and then we'll reconsider all of this."

W' re reconsidering it as part of this.

MR. LEHNER: So for all of the goals that
eventual |y are agreed on, and as we just pointed out,
we don't know yet whether there will be agreenent on
sone of these goals, the idea would be to approach
this in what we call a three-region approach, which
has been used i n ot her venues where you basi cal | y have
an unacceptabl e region where risk is clearly greater
t han sonme upper safety limt.

Then you have a regi on of tol erable, but
not very desirable risk, and then finally you have a
region that's consi dered acceptabl e where you woul d
not inpose any additional regul ation.

MEMBER APOSTOLAKI S:  So we' re catching up
wth --

MEMBER KRESS: Does that sound famliar,
Ceor ge?

MEMBER APOSTOLAKI S:  Yes. This is a major
step towards harnoni zati on of safe standards.

VI CE CHAI RMAN WALLI S: | have al ways had
problems with this. It seenms to me that if you

articulate to society a safety goal, you're saying
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that is what we're aimng at. Qur reactors should
nmeet this goal, and then you go and weasel this thing
by saying, "We're not goingtoreally dothat. W're
going to have adequate protection. W're going to
all owthe | owest cormon denom nat or t o keep operati ng,
al t hough they' re way bel owwhat we have articul atedto
society as a safety goal ."

| don't think that's right.

MR. LEHNER. Well --

VI CE CHAl RMAN WALLI S: If you're just
telling them that this is a safety goal that's
acceptable to society, that should be the sanme as
adequat e protection, and accept abl e and nonaccept abl e
shoul d neet wi thout having sonething in the mddle.

MR, LEHNER: Wll, our aim for the
advanced reactors is that the -- if we look at this
three region figure, currently | think it's fair to
say that the current regulations are ainmed at
provi di ng adequat e protection.

VI CE CHAI RVAN WALLI'S:  Which has never
been descri bed properly.

MR. LEHNER: Wi ch has never been, and we
realize that drawing the line here, that sort of
inmplies that there's a definite border is not --

VI CE CHAI RVAN WALLI S: That's because
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there's a history. It's political. You had to do it
because there were existing reactors and all of that.
Now you are starting with a new sheet.

MR, LEHNER:  Yes.

VI CE CHAI RMAN WALLI S:  You don't have to
have three reasons. You can have two.

MR. LEHNER: Right, and, well, our aimis
to focus these new regul ati ons on having the risk at
or bel ow the safety goal.

VI CE CHAI RMAN WALLIS: Well, let me ask
t hi s questi on.

V5. DROUI N: Let ne just junp in real
qui ck. What we're talking about here is at the
current set, when you look at this figure, you have
regul ations that are at -- you know, if you neet your
regul ati ons, you have adequat e protecti on, but you can
be above the safety goal .

Now, what we're trying to say now is we
want to wite the regul ati ons such that you're al ways
bel owthe safety goal. So this would col |l apse down to
two regions.

VI CE CHAI RMVAN WALLI S: You are asking
t hat .

M5. DROU N That is what we're saying,

yes.
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VI CE CHAI RVMAN WALLIS: Onh, | thought you

were not. That's good. That's what the arrow neans?
This strange arrowin the m ddl e neans you' re going to
col I apse the m ddl e region?

MR LEHNER: No, no, no, no, no.

M5. DROUN  Qur intent is to have the
regul ati ons such that you're bel ow the safety goal

MR, KI NG Which gives you margin to
adequat e protection.

MEMBER APOSTCLAKIS:  And where woul d be
the goal in this picture? Over there between
undesi rabl e and --

MR. MUBAYI: Acceptabl e region.

Sorry. One comrent, there's going to be
a lot of uncertainty when you conme to the actual risk

assessnent s of designs that are bei ng proposed for the

first time. And | think you will need sone -- where
Tomjust referred to margin. W' |l need sone | eeway,
if youwll, there in which sone of these i ssues wll

need to be discussed.

| think a hard and fast line that this is
where we are and we are below this will be sonewhat
difficult.

VI CE CHAI RVAN WALLI S:  You have a goal and

then you say you've got to neet it with 95 percent
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confidence or sonething like that. You bring in the
uncertainty, but you don't try to weasel and |et
peopl e do sonet hing for vague reasons whi ch you cal
adequat e protection, whichis undefined. Youcan't do
t hat .

CHAI RVAN BONACA: | think that after you
designinthe acceptabl e region, events will take sone
i ssues or thingsintothe yellowregion. That's life.
So at sone point you'll have to define what you
tolerate that noves into the wundesirable region
because of circunmstances or new discoveries, new
events.

But otherwise | think you should stay
within the acceptable region with the criteria that,
you know, he's tal king about, high |evel confidence.

MEMBER APOSTCOLAKI S: | think no matter how
you do it, you probably can find ways to attack it.
Ri ght now what Mary said is true. | nmean we have the
safety goals, and yet we tol erate a nunmber of plants
operating above the goal. That's not very good
ei ther.

| think the problemwith this -- well,
| eave al one the term nol ogy. Maybe we coul d cal | that
tolerable region and soon. | think thisis goingto

ask of the Conmm ssion to define this blue |line there
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of adequate protection, would it not?

MR. LEHNER. Well, no.

MR. KING No, I think the ideais not to
have to defi ne.

MR LEHNER Not to have to define it.

MEMBER APOSTOLAKI S: Wi ch is what we do
t oday.

MR. RICH  The idea of the safety goal
| evel is that you don't have to define adequate.

MEMBER APOSTOLAKI S: Ri ght, which is what
we do today.

MR RICH \Wiich is what we do today.

MEMBER APOSTOLAKI S:  But we have i nf or mal
gui dance as to where that line is for core damage
frequencies, ten to the mnus three.

M5. DROUI N: Right, but we don't wite our
regul ations to the safety goal today. W wite them
to adequate protection.

MR. LEHNER: The reactors may operate
closer to the safety goal |ine, but not necessarily
because of just the regul ations.

MEMBER  APOSTOLAKI S: So this is
concept ual

MR. LEHNER It is conceptual. Well, |

t hi nk you can think of this as we tal ked earlier. You
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know, if the goals change, this would allow you the
flexibility of your goal changes. This would nove
along with your goal change.

Now, |ater on we proposed certain risk
guidelines that are actual nunerical guidelines
t hat --

MEMBER APOSTOLAKI S: But this is a
recognition that this is howwe operate today, and you
are all goingto say, well, nowall of the regul ations
will be witten having the safety goal in mnd. So
presumably they're pushing us down to the acceptable
regi on.

MR. LEHNER: Exactly, yeah.

MEMBER APOSTCOLAKI S: But we recogni ze t hat
there will be sone tol erabl e regi on there where cost -
benefit analysis will be done. So we may be above t he
goal even though that is undesirable, and there wll
be anot her boundary above whichit's unacceptabl e, and
t hat boundary we cannot defi ne, and you can i nvoke t he
Conmi ssion's and the staff's argunments to date.

We have been told many tines that the
i ssue of adequate protection is not just a nunber.
It's a general conclusionthat comes fromthe totality
of the regulations, and you can say the sane thing

here.
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VI CE CHAI RVAN WALLI'S: It's a tautol ogy.

It's a self-justifying thing, that whatever the
regul ations say is adequate protection is adequate.

MEMBER APOSTOLAKI S: It sounds that way,
but it's also true. It's also true that there is a
total judgnment, a concl usion that you reach by | ooki ng
at a lot of things.

VI CE CHAI RVAN WALLIS: Well, that's not a
t op- down framework of the type that Mary i s descri bi ng
based on the safety goals.

MEMBER APOSTOLAKI S: But you do that al so
in your professional |ife when you decide to pronote
an assistant professor, G aham You | ook at the
totality of the evidence. You don't have the nunber,
ri ght? The nunber of publicationsis relevant? There
is no goal.

(Si mul t aneous conversation.)

MEMBER APOSTOLAKIS: | think we do that
all the time. So it is not surprising that we do it
here as wel .

Boy, dead sil ence.

(Laughter.)

VEMBER ROSEN: | don't know nuch about
pronoti ng assi stant professors.

MEMBER PONERS: But what you know i s that

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




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

313

it's usually a very incorrect decision nost of the
time.

MEMBER APOSTOLAKI S:  Any time you pronote
anybody it's a very subjective deci sion.

VI CE CHAIl RVAN WALLIS: But it's a yes/no.
It's not an undesirable or unacceptable.

MEMBER APOSTOLAKI S: It's not based on
criteria.

MEMBER KRESS: But when t hey get around to
the details of saying, "Wien | have this reactor
design conme forth for certificationor whatever, we're
going to say he nust neet a certain frequency
consequence, if you'll allownme, criteria. |If we say
he nmust neet it, then there's a bright line there.

And if you put that confidence |evel on
it, it's not necessarily bright. It varies dependi ng
on how he calculates it and what he knows about his
reactor, but in essence youw !l have aline, and then
you could apply -- below that, you could apply sone
cost-benefit safety enhancenent concepts bel owt here,
but I think the three regions will go away w th what
they' re tal ki ng about.

MR, PRATT: And if you look later on,

we'll get to that eventually. That's exactly what we
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MEMBER KRESS: So | think we're di scussing

a non-problemreally.

MEMBER APOSTOLAKI'S:  The issues is this.
O her countries are using the regions with nunbers.

MEMBER KRESS: Yeah, but | don't think --

MEMBER APOSTOLAKI S: And the nessage
they're sending us is we're not going to put nunbers
on all of the lines here. There is a difference.

MR. LEHNER: We're willing to put a nunber
on the safety goal line, not on the --

MEMBER APOSTOLAKI S: | said the border
lines.

MEMBER S| EBER: : Real | y what you' re trying
to do is go back through the two region --

M5. DROUN W're trying to wite the
regulations now to that line. W aren't trying to
wite the regulation for the adequate protection
line, but to the safety goal Iline.

MEMBER APOSTOLAKI S:  Okay, great. Let's
go on.

M5. DROU N And that's how we're trying
to answer that i ssue for the Conm ssi on's expectations
for the advanced reactors to be nore safe.

And we're saying the way we're going to

address that expectation is to have the regul ati ons
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witten to the safety goal |ine and not the adequate
protection line, and nowwe' re prepared to defi ne what
we nean by that safety goal I|ine.

MEMBER APOSTCLAKI S: Well, that's an
interesting --

VI CE CHAI RMAN WALLI'S: That's very cl ear
because | thought you put this up to say this is what
you're going to do. You put this up to say what
you're not going to do.

MEMBER KRESS: Well, | think I would
elimnate the --

M5. DROUIN. We will change the figure.

MEMBER SIEBER : Away that 1'd |l ook at it
to understand it is that prior to risk inforned
regul ations and safety goals, you had a two region
system You either obeyed the regulations or you
didn't.

If yougototheultimate thing whereit's
ri sk that governs whether a plant is acceptable or
not, you're going to have a two region thing still
because adequate protection and the safety goal w |
becone the sane one.

MEMBER KRESS: Maybe not because they're
going to have additional regulations that are not

necessarily -- and t hat woul d be part of your adequate
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protection.

MEMBER S| EBER: : Adequat e protection may

be --

MEMBER KRESS: May be | ower than safety
goal .

MEMBER SI EBER: : -- | ower than the safety
goal .

VI CE CHAl RVAN WALLI S: Ckay. Can we nove
on?

MEMBER APOSTOLAKI S: I think it's
i mportant though to conme back to what Mary just said.
You're interpretingthe Comm ssion's expectation that
the future plants will be safer as neaning that the
regul ati on should be witten to the safety goal.

M5. DROUIN:  Yes.

MR LEHNER That's the idea.

M5. DROUIN:. That's the idea.

MEMBER APOSTOLAKI S:  And t hat presumably
all of these units that are above the road now, that
you wi I I not have such units in the advanced reactor.

There i s a significant group of peopl e out
there though that interpret this expectation as
nmeani ng that the core danage frequency will be | ower
than ten to the m nus four, that the goal will change.

You'reinterpretingit oneway that i s not necessarily
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t he uni versal way.

MR, SHACK: Well, wait, GCeorge.

VI CE CHAI RVAN WALLIS: Let's go ahead.

MR, SHACK: Wait.

MEMBER APOSTOLAKI S:  kay.

VI CE CHAI RVAN WALLIS: Let's go ahead.

MEMBER APOSTCOLAKIS: |'mconmenting only
on what |'ve heard so far.

M5. DROUN. Okay. We'regoingtojunmpto
Slide 18.

MEMBER APOSTOLAKI S: You'rereal ly master
and mistress at these things. You junp ahead, and
that's very good.

MEMBER SIEBER:: | |ike that.

MEMBER APOSTOLAKIS: | like that, too.

VI CE CHAI RMVAN WALLI S: But we're noving
ahead. We're noving ahead anyway.

MEMBER APOSTOLAKI S One nor e word and she
will go to 19.

MR. LEHNER: All right. So nowthat we' ve
articulated this philosophy, we want to put sone
actual quantitative objectives out there in ternms of
what we call risk expectations, and on 5/18 we just
di scussed the fact that we want to have a nore uni form

approach that includes not just the public but worker
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environnment and that this may actually, aside from
being a nore uni form approach, may actually al so be
nore appropriate for some of these advanced designs
where sonething Iike LRF may not be an appropriate
metric for risk measures.

So the question then is what quantitative
gui del i ne should be used, and at one point we were
thinking in terns of a few acci dent scenarios only,
but then after sonme discussion, internal/external
di scussion, it was felt that it would be useful to
have a risk consequence curve that would span the
frequency and dose range, in other words, not just
tal k about the severe accident range, but also talk
about normal operations all the way to severe
acci dents.

So what you'll see in the next fewslides
is a proposal that starts off with sone of the ideas
devel oped by the i nternati onal comm ssion on radiation
protection, |CRP-64. That's the table that's now
bei ng shown, where they associated frequency ranges
with certain qualitative statenents about exposures,
and we've taken this a step further, and we have to
acknowl edge that the node (phonetic) was very
instrumental in developing this, where we've put in

sone doses associated with these frequencies that
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eventually -- maybe we should just go right to the
figure, Mary, on --

MEMBER APOSTOLAKI S: So this is now a
staircase version of the code?

MR, LEHNER:  Yes.

MEMBER KRESS: Now, the question | haveis
why did you decide to staircase it. You could make
this a continuous curve w thout the discontinuities.

MR. LEHNER: We had that version, but in
some ways it seened harder to justify that because
then here are these levels, and the staircase have
certain anchor points that --

MVEMBER KRESS: Well, let ne throw out
anot her concept here. M intuition is that down here
at the | ow doses and the hi gh frequency rate that the
associ ated uncertainties are nmuch smaller, and they
get bi gger as you go towards the right of this curve.

Now, my feeling is if you said | want to
neet these requi renents at, say, some confidence | evel
-- pick a nunber -- you mght feel confortable at this
end with a 90 percentile at the left hand, but you
m ght not feel confortable with that at the high end.
You m ght want 99 percent.

If you did that, you would get a curve

that curved downward like this, but it would fl ower in
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from one confidence |evel to another, and --

VI CE CHAI RMAN WALLIS: It's also a risk
averse approach

MEMBER KRESS: It is risk averse type
t hi nking, and there's no reason why it has to be
stairstepped that | could see. It could just be a
conti nuous curve.

MEMBER APOSTOLAKI S: Actually, this is
neutral, the one that you have there, isn't it? Every
time you go down one order of magnitude, you go one
order of magnitude to the right.

MR. LEHNER: Pretty nuch.

MEMBER APOSTOLAKI S: | mean, the product
is constant, right?

MR. LEHNER Ri ght.

MR. MUBAYI: It's al nost constant, quasi -
constant, not quite, but --

MVEMBER KRESS: This thing really is a
straight line on this curve.

MEMBER APOSTOLAKIS:  Pretty well.

MEMBER KRESS: Except for the big part,
it's a straight line, and ny curve wouldn't be. It
woul d be a curve.

MEMBER APOSTOLAKIS:  Well, you can nake

this also risk averse.
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MEMBER KRESS: That's the way to make it

ri sk averse.

MR, LEHNER: You're right. W had a
straight line here at first, but you're tal ki ng about
having a --

MEMBER APCSTOLAKI'S:  You know, | think it
woul d be an i nteresting exerci se -- maybe you' ve done
it already -- to go back to, say, NUREG 1150 studies
or others and see if you can produce assessed curves
inthis form

MR. LEHNER:. Well, we haven't done that,

but if --

MEMBER APOSTOLAKI S: You will get al ot of
i nsi ght. | tried it once, and you get sone funny
t hi ngs.

VI CE CHAI RMAN WALLIS: Al so once you've
got 100,000 REM it doesn't really matter if you' ve
got a mllion.

MEMBER APOSTOLAKI S:  If you' ve got what?

VI CE CHAI RVAN WALLI'S: Once you' re dead,
you' re dead.

MEMBER KRESS: There's a certainlevel you
can't get nore dead.

MR. LEHNER: Wel |, you' ve got flight after

100.
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MEMBER APOSTCLAKI S: There are no

gradati ons of death?

MEMBER SI EBER: : Well, the strange thing
though is that Part 20 doesn't bear very nuch
resenbl ance to the real risk as it exists right now.
It's very, very conservative.

MEMBER APOSTOLAKI S: Actual ly this nearly
risk neutral | don't think would be acceptable. You
really have to do sonmething about the fact on
sequence.

MEMBER KRESS: Yeah.

MR LEHNER: |'m sorry?

MEMBER APOSTCOLAKI S: You have to, like Dr.
Kress said, you have to do sonethi ng about the high
confidence events and be ri sk averse. This is quasi-
risk neutral. | don't think anyone will accept this.

We were | ending straight lines. | think
if the slope in log-log scale is greater than m nus
1.2, we woul d have to shut down all of the industries
around the world. Nobody passes that.

If it's mnus one, it's risk neutral. So
you have to find an exponent between those two.

MEMBER KRESS: You know, if you even
speci fied that you wanted this at, say, the 99 to 95

percent confidence | evel, just that statenent itself
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gi ves you a curve because t he uncertainti es on one end
are different than on the other.

MEMBER APOSTOLAKI S: O you can have a
different slope or stick with the nean value
ever ywher e.

MR. MUBAYI: | think, you know, one of the
drivers is that the Commi ssioninterprets the 5E m nus
seven, which cuts off us at the fatal dose |evels or,
you know, at the high dose, which is not 100, 000, by
t he way, as sonebody said. That's --

VI CE CHAI RVAN WALLI'S:  Well, whatever it
is, once you' ve killed, you've killed. So --

MR MJBAYI: Yeah.

VI CE CHAIl RMAN WALLIS: -- this should
be- -

MR. MUBAYI : But t he Conmi ssion, you know,
asked it to be interpreted as nean val ue --

MEMBER KRESS: | know that.

MR. MUBAYl: -- of adistribution. Soin
sone sense one can choose. The continuous approach
that's what we started with, and then we were asked
that at the lower end, you know, you want the
designers to have sonme anchor points. So the
staircase i s somewhat easier for the designer to have

anchor points and, you know, like a seismc risk or
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sonet hi ng here, some anchor point to choose from

But | think that's really very easy,
straightforward, in fact, to convert this.

MEMBER APOSTOLAKI S: Actual |y you are ri sk
averse at the high |leve

VI CE CHAI RVAN WALLI S:  Yeah, you don't go
all the way. You are slightly risk averse.

MEMBER APOSTOLAKI S:  Now, one | ast comment
here. The ACRS published a report 20 years ago or so
when they were discussing the original safety goals
t hat had sone very nice reviews of curves like this
and industrial stuff. You guys should get a copy of
that. Do you know which one it is?

Yeah. |It's an orange cover. | can find
out, | nean, the nunmber if you want, but it's way
back, from way back

And second, | presune you' re aware of what
t he Dutch have done in this context and the British.

MEMBER KRESS: Yeah, | want to make
anot her point about ny using variable confidence
| evel s along these things because | have a feeling
down at this end you don't care that much. You don't
care as nuch

MR MJBAYI: Yeah.

MEMBER KRESS: So you can say, "I don't
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need the higher confidence |evel."

Down here youreal ly start to care because
you're a serious thing. So having a varying
confidence level in this curve as you go al ong m ght
be sonet hi ng worth thinking about.

MEMBER APOSTOLAKI S: You go with the
standard practice of -- well, typically thelimt for
a worker is one order of magnitude, right? But inthe
| ow |l evel s you go two orders of magni tude. Do you see
what you're doing there?

MR, LEHNER:  Yes, yes.

MR. MUBAYI: Mostly two, and at the hi gher
level s we wanted to --

MEMBER APOSTOLAKI S: At the high levels |
t hi nk they both go.

MR. MUBAYl: -- at the high dose level in
order to cut it off at ten to the m nus six.

MEMBER APOSTOLAKI'S: But you do have a
story why the curve shoul d be this way and not anot her
way .

MR. MUBAYlI: There is a quasi-story that
acconpanies a slightly different report that was done
and has sonet hi ng about voluntary versus involuntary
risk.

MR. LEHNER: Oh, you nean between the
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public and workers.

MR. MUBAYI: Yes, between the public and
wor ker .

MR. LEHNER: But | thought you were aski ng
about the anchor points for the curve.

MEMBER APOSTOLAKIS: | was asking --

VI CE CHAI RVAN WALLI S:  This is individual
risk. It makes sense for a worker. The worker is
going to work and take a certain risk, but the public
is nmore diverse. It depends on popul ati on density and
all of that stuff, and it seens to ne there is this
probl em of how you deal w th individual risk when
you' ve got obviously the risk. OCbviously the societal
risk is different.

MEMBER APOSTCOLAKI S: Now, the question
here is what is the degree of consi stency between this
and the Comm ssion's safety goals. The Conm ssion's
safety goals are point values. Here you're
consi dering a spectrum of rel eases.

VI CE CHAI RMAN WALLIS: They're integrals
of this curve.

MEMBER APOSTOLAKI S: So an integral of
this presumably is the Comm ssion's goal ?

MR. LEHNER: Ri ght.

MEMBER APOSTOLAKI S:  And you have verified
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t hat ?

MR MJBAYI: Pretty much so.

MR. RICH  You can integrate. Well, if
you take the public curve and try to integrate
underneath of it and conpare it to the fatality QHO
which is really the only one you can conpare it to,
they' re very cl ose.

VI CE CHAI RVAN WALLI S: Actually you
haven't got much choi ce because if you integrate you
are fixed in at one end, at the | owfrequency. Wat's
tolerable is sonething that's going to happen every
day, and the other one is like you're dead. So you
haven't got nuch flexibility in what you' re doing.

MEMBER APOSTCLAKI S: The | ow end shoul d be
what Mari o keeps saying, that, you know, the Part 100
and those guys. There are two distinct regions.

MR MJUBAYI: Sure.

MR. LEHNER: Yeah, that's right. Part 20
is the | ower.

MEMBER APOSTOLAKI S:  Part 20, yeah.

MR,  MJBAYI : There are actually three
regions here if you consider the anchor points. One
is for determnistic effects which ari se sonewhere in
the range of 50 REMtotal body, ED. So that's where

t hat noti on.
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So anyt hi ng bel owin t he st ochasti c range,
whi ch i s anything to above roughly 50, maybe 25; sone
peopl e have, you know, preferences for what you woul d
consi der as anchor points, but if you do that, you'l
get the | atent cancer goal approxinmately, and at the
end it's the early fatality goal

MEMBER APOSTOLAKI S:  And this does i s not
just fromreactor accidents. It's fromthe plant.

MR. LEHNER: Yes. Certainly at the --

VI CE CHAI RMAN WALLI S: Remi nd me the
background radi ati on dose.

MR. LEHNER: The background radi ati on dose
is?

MR. MUBAYlI: Three hundred-odd ml!|i REM
per year.

VI CE CHAl RMVAN WALLI S: Yeah, that's right.
A fraction of a REM

MR,  MJBAYI : But this is all about
backgr ound.

VI CE CHAl RVAN WALLI'S: | know, but it does
give you a neasure to conpare it wth.

MEMBER KRESS: Now, a question | have.
The process i s envision the plant woul d have sone sort
of good PRAto cal cul ate whet her or not it neets these

given its design. | see how the PRA can be applied
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down at this | evel down here, but can it actually be
applied to the worker dose? | mean normally you don't
get that out of a PRA. So you' ve got to have sone
ot her nmechani smfor show ng that you nmeet the worker
dose.

MR KING To nme the differenceis you're
nodeling the accident with a PRA and you're getting
sone rel eases.

MEMBER KRESS: But that doesn't apply to
wor ker s.

MR.  KI NG The only mssing step is
assum ng where the workers are and what the doses to
the workers are during those releases. You' ve got
everyt hing el se.

MEMBER KRESS: | guess when there's not

any rel eases, whichis not dealt wwthwith a PRA, he's

still getting some exposure when he does nmai ntenance
and when he does -- that's not counted in this
sonehow?

MR. KING Routine exposure?

MEMBER KRESS: Yeah.

MR KI NG Yeah, | don't think we've
consi dered including that.

MEMBER KRESS: You deal with that sone

ot her way.
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MR. KING You would deal with that sone
ot her way.

MEMBER KRESS: Ckay.

MR MJUBAYl: That would be dealt with --

MEMBER KRESS: This has to do wth
chal | enges.

VMR MJUBAYI : Ri ght, because Part 20
presumably would still remain on the books. The
aver age exposure i s published every year by the NRC,
and they al so publish separately. For workers they
publ i sh exposures t hat are above one REM for exanpl e,
and of course, anything above the Iimt of five REM
they al so will highlight and publish and do sonet hi ng
about .

MEMBER APOSTOLAKI S:  \What kind of |evel
PRA do | need to do this, Level 2 or 3? Three. The
dose is part of three, isn't it?

MR MJBAYI: Yeah.

MR. LEHNER:  Yeah.

MEMBER APOSTCOLAKI S: Wul dn't there be
resi stance to that?

MR LEHNER: wll, | mean, for a
parti cul ar technol ogy hopeful I y you coul d devel op sone
surrogat es.

MEMBER APOSTOLAKI S: So you think that
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thisisthelowest practical netric that is technol ogy
neutral .

MR KING Yes.

MEMBER APOSTOLAKI S: Wy isn't the rel ease
t he | owest practical ?

MEMBER KRESS: Well, because you can't
separate your risk considerations fromthe site. |
nmean, you have to know what happens at the site.

MEMBER APOSTOLAKI S: Vell, we now have
LRF.

MEMBER KRESS: Yeah, but it'sreally --in
my mndit's apretty gross substitute for the safety
goal .

MR. LEHNER: | nean, the LRF we use is
based upon today's LWRs, their source term
characteristics, t he emer gency evacuati on
characteristics and so forth.

MEMBER APOSTOLAKI S: So this, again, would
i nclude the nunber of people in sone indirect way
living the nei ghborhood.

MEMBER KRESS: Onh, yeah. It would have to
do that. You know, it goes against the concept of
separating siding characteristics fromthis, but |
don't know how else to do it.

VEMBER APOSTOLAKI S: Then r enenber nowf or

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

332

t he core damage frequency, we becone nore stringent in
current generation reactors.

MR. RICH One of the questions, Ceorge,
that doesn't show up on the slide is: do these
frequency consequence curves need to go in the
regul ations or are there surrogates that would be
nore, froman engi neering standpoint, nore practi cal
to put in that would insure these things were net,
like CDF, |ike large rel ease frequency?

| don't have an answer to it, but it's a
question that we're westling wth.

MEMBER APOSTOLAKIS: So ny point isif we
follow current practice and becone nore stringent on
t he CDF side, then automatically this goes down, too,
doesn't it? | mean, if you make the CDF | ower --

MR.  KI NG It nmakes it easier to neet
t hese.

MEMBER APOSTOLAKI S:  Yeah, nuch easier.

MR. KING And at sone point you can see
if I"'mny CDF and | can come up with a technol ogy
neutral LRF or |ow enough, then |'m guaranteed of
neeting these if | neet those.

MEMBER APOSTOLAKI S:  And you still stand
by your statenent of a year or so ago that core damage

can be defined for all of these reactors.
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MR KING Yes. You're going to see a
proposed definition when we get to Slide 25, | think.

M5. DROUN. That's a perfect transition
to our next presentation.

VI CE CHAI RVAN WALLI S: VWhile you're on
this, maybe you' ve done this --

M5. DROUIN: Perfect timng.

VI CE CHAI RVAN WALLI S: -- but that top
line cannot be flat all the way down to zero dose. It
makes no sense.

MR LEHNER It's not zero dose.

VI CE CHAI RVAN WALLI'S: No, but it | ooks as
if it's going to stay zero percent there forever.

PARTI CI PANT: It's a one mlli REM dose.

VI CE CHAI RMAN WALLI S: Yeah, but it goes

of f scale. What happens at .001 and so on? The

indication is that it's flat. It has got to go up.
It makes no sense to have it. The mnuscul e dose,
which is not neasurable, is going to still have a

frequency to it?
Do you stop there? You just stop?
MR. SHACK: Yes, bel owregul atory concern.
(Laughter.)
MEMBER APOSTOLAKI S:  BRC.

VI CE CHAl RMAN WALLI'S: So which one is the
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next ?

M5. DROUI N Twenty-five.

VI CE CHAI RVAN WALLI S:  Wonder ful .

M5. DROUIN. So Tomis going to take over
this part of the presentation.

MR RICH Twenty-five through the rest of
t he presentation, we tal k about several fundamental
aspects of this framework that we think need to be
defined in order to devel op a decent set of technol ogy
neutral regul ations.

The first one is should we have sone
surrogate risk goals that would be directed toward
i mpl enenting the frequency consequence curves. \Wat
we have listed here is a strawran proposal for core
damage frequency and a | arge rel ease frequency, not a
| arge early release frequency, but a large rel ease
frequency.

MEMBER APOSTOLAKI S: How do you pronounce
t hat ?

MR. RICH Large rel ease frequency.

MEMBER APOSTOLAKI S: | see a potentia
probl em here though because, based on what you said
earlier or Mary said and you're showi ng here now,
you're actual ly doing two things. You'reinterpreting

t he Commi ssion's expectation of safer plants in two
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ways, and | don't know how conservative it is.

Not only are you reducing the goal, but
you are witing the regulations to the goal. So |
don't know what that nmeans, a conbination of the two.
| mean are these goals anynore?

MR RICH Well, inariskinforned set of
regul ations, it woul d be conceivable to ne that these
woul d actually be in the regulation as part of the
regul ati on, CDF and | arge rel ease frequency.

PARTI Cl PANT: |s that CDF in all nodes or
just in general nodes?

MEMBER APOSTOLAKI S: Al l nodes.

M5. DROU N Al nodes.

MR.  RICH: Now, what these nunbers
represent are what | call a generic or fall-back
value. | would envision a set of regul ations that

said you can neet these nunbers, but if you want to
make the case for your plant specific design that a
di fferent nunmber applies and take credit for sone
desi gn feat ures or energency pl anni ng or what ever, you
have the option to do that.

But if you don't want to do that, here are
sone nunbers that, you know, froma generic standpoi nt
woul d be accept abl e.

Now, these nunbers are based upon trying
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to elim nate emergency pl anni ng and el i m nate react or
t echnol ogy fromconsi deration. They'restrictly based
upon if you | ook at the neteorol ogical dispersion.
What ki nd of nunmbers would you have to have so that
you still meet the safety goals independent of, you
know, source term characteristics, timng, chem cal
form energency evacuation, the assunptions and al | of
that other stuff.

And these are, you know, rounded off
nunbers that we feel would neet such a generic
criteria.

MEMBER APOSTOLAKI S:  And t hese are at nean
val ues, right?

MR RICH These are nean val ues, yes.

VI CE CHAI RVAN WALLI S: | don't quite
understand this nornmal cool ant activity because you
could have a system which actually tolerates quite
hi gh cool ant activity, but still is safe.

VR. RI CH: el |, the different
technol ogies are going to have different coolant
activities. Sodi um plants have a high coolant
activity. |If you ve got plants that are licensed to
run beyond cl addi ng breach, in other words, they can
allow sone fuel failures w thout having to renove

t hem you' re going to have hi gh cool ant activity. The
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i dea - -

VI CE CHAI RVAN WALLIS: Wth nmolten salt
reactor, you have very high cool ant rate.

MR RICH Very high coolant activity.
The idea would be whatever it is designed for as
normal cool ant activity and licensed for, whether it's
nolten salt or, you know, running with sone clad
failures, that's what | call normal cool ant activity.

Wien it starts to go beyond that, then you
get into sonet hing is happening that you don't want to
happen, that you don't expect to happen. That's what
| call core damage.

MEMBER KRESS: When you say "rel ease,”
that neans to the outside atnosphere?

MEMBER APOSTOLAKI'S: | think that's what
it neans, LRF.

MEMBER KRESS: So even though a nolten
salt reactor has a very high coolant inventory,
there's very fewways it can get rel eased outsi de of
some sort of containment. So you know, that mi ght
apply there.

MR RICH Well, release in the terns of
core damage frequency is release to the cool ant.
Rel ease in terns of |arge rel ease frequency woul d be

rel ease to the atnosphere.
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MEMBER KRESS: Oh, you are tal ki ng about

rel ease to the cool ant.

MR.  RICH: Yeah, for <core damage
frequency, for core damage frequency.

MEMBER APOSTOLAKI S: | wonder whet her you
need an adverb there, "that significantly exceeds" or,
| mean, just "exceeds," | wonder whether one fuel pin
failure.

MR. SHACK: One nore fuel pin? Yeah. You

don't want --

MR RICH  Again, this is a concept at
this point.

MEMBER APOSTOLAKI S: | understand that,
but I'"mjust thinking out loud. It would qualify?

MR RICH It probably will.

CHAI RVAN BONACA: Wl |, by normal cool ant
activity, you nmean what you have in tech. specs.

MR. RICH Yeah, whatever the tech. spec.
[imt would be.

CHAI RVAN BONACA:  Well, |'m saying what
you have in tech. spec. isalimt. It's not one pin.
It's 100 pins.

MR. RICH  Yeah, for exanple, on dinch
River with a sodium cool ed plant, what they had was

they had a high coolant activity, but where they
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started to worry is when they started to get del ayed
neutrons showup in the activity. That indicated fuel
was somehow getting out into the cool ant.

So that kind of thing is what | had in
m nd.

MEMBER APOSTOLAKI S: And t hese are, agai n,
consistent with a staircase you showed us earlier?

MR RICH Yeah.

MEMBER APOSTCLAKI S:  Everything seens to
be consi stent here.

MEMBER KRESS: Isn't it wonderful ?

MEMBER APOSTOLAKI S:  What's the purpose
t hen of the staircase? | nmean, finally | end up again
wi th point values for core damage and LRF. | nean
what is the point of show ng that?

MR. RICH Again, renenber these nunbers
are based upon protection of public health and safety.
These nunbers are probably good for the worker. If we
get into land contam nation, |'mnot sure what --

MEMBER APOSTOLAKI S: Wel |, you m ght al so
say that these are reactor specific. The other one
i ncl udes everything at the plant, |ike the spent fuel
pool and so on.

MR. LEHNER: And these are ways to avoid

a Level 3.
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VMEMBER APOSTOLAKI S: | understand the

value of it. It's just that if we're going to end up
wi th t hese agai n, why do you present the other one and
bother to defend it?

The only thing is the plant, that you're
dealing with the plant, and that includes now the
spend fuel pool, if thereis any, and so on. But this
is reactor specific, right?

MR. RICH  These are technol ogy neutral
nunbers that would apply to any technol ogy.

MEMBER APOSTOLAKI S: | don't mean reactor
technol ogy. | nmean the reactor because you have ot her
sources of potential radiation.

MR RICH That's true.

MEMBER APOSTOLAKI S:  So t he dose applies
to the whol e plant.

MR RICH Yes, vyes.

MEMBER APOSTOLAKI S: But you have to nake
sure. You have to give sonme evidence that these
things are consistent with the ultimte goals, with
t he staircase and this.

MEMBER ROSEN: 1'd | i ke to say sonet hi ng.
Core dammge frequency, defining it as it exceeds
normal cool ant activity, that would nmean every tinme

you go above your tech. spec. you would have core
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damage by definition

MEMBER APOSTOLAKIS: That's a qualifier.

MR. RICH  Wen you' re doing your PRA,
your definition of core danmage in your PRA woul d be
what ever event woul d take you above your tech. spec.
[imt. That woul d be your success criteria. Let ne
put it that way.

MEMBER ROSEN: So nowadays, tech. specs.
are mles bel ow core damage obviously. Wlat you're
sayingisinthis future systemthey'|l|l be coll apsed.
Tech. specs. and core damage are the sane thing.

VI CE CHAI RVAN WALLI S:  Unl ess you want to
go on to a nore conplicated analysis of dose and so
on.

MR RICH That's one way to do it. Let
me put it that way.

PARTICIPANT: It's a deviation from our
current practice.

MR RICH  Yes.

MEMBER APCSTOLAKI S: Well, if you put the

word that "significantly exceeds," then --

VI CE CHAI RMAN WALLI S:  Then you qui bbl e
forever about what "significant” neans.

CHAI RVAN BONACA: You have got to do

sonet hi ng el se. You have to come back to cool ant
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reactors. | mean, there have been reactors where you
had two, 300 pins fail by Friday, okay, debris. |
nmean, that's not core damage.

MEMBER APCSTOLAKI S: No. The current
definition is you are rel easing at | east ten percent
of the nobel gases into the coolant. 1s that not the
current definition?

MEMBER ROSEN: No, it's one percent
i odi ne.

MR RICH It can be water level. 1t can
be cl ad tenperature. 1t can be arel ease of a certain
anount of radioactivity.

MEMBER ROSEN:  Are you tal ki ng about the
tech. spec. limt?

MEMBER APOSTOLAKI S: No, no, no, no. Core
damage definition.

MEMBER KRESS: | think you guys are m xi ng
up some normal operation with challenges. | think if
you're going to define core damage frequency, it has
to be a challenge results in a fission product
rel ease, not when you just have failed fuel pins for
what ever reason

CHAI RVAN BONACA: Because if you had
debris, you would cause 500 pins to fail

MEMBER KRESS: 1t doesn't have anythingto
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do with what really happens in a reactor. This is a
cal cul ati on using a PRA or sonet hing.

MR RICH  You don't really nodel pins
failing by sone debris in your PRA

MEMBER KRESS: No.

MR. RICH Renenber this is to test your
PRA anal ysi s.

CHAI RVAN BONACA: | understand that. |'m
only saying that you want to relate to a chall enge.
That's right, yeah.

MEMBER APOSTOLAKIS: I'mtelling you if
you put that word "significantly" there, you' re sold.

MR SHACK: It's a quantitative design
obj ecti ve.

MR RICH Okay. | agree with George. |
t hi nk we need sone qualifier.

Al right. W nove on to Slide 26, the
next issue. This has to do with how do we select
events to be considered in the design, and we're
proposi ng sone probabilistic criteriato do that. It
woul d be technol ogy neutral and then any desi gn woul d
use them apply them and come up with their design
basis or events for their design.

VI CE CHAI RMAN WALLI' S: So you woul d | ook

at the "contribute to the PRA."
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MR Rl CH: You would need a PRA to do

this.

VI CE CHAI RMAN WALLIS: Right, of course.

MR RICH And on Slide --

VI CE CHAl RVAN WALLI S: Hey, you' ve cone a
| ong way on this one.

MEMBER ROSEN: So when the boss says
"W're not going to have any PRAs," he's --

VI CE CHAI RMAN WALLIS: Well, we're trade
DBA for PRA.

MR. RICH The price of adm ssion, to use
this schene, is you ve got to have a full scope PRA

VI CE CHAI RVAN WALLI S: You've got a
conmplete PRA for this?

MEMBER APOSTOLAKI S: Ri ght. W' ve had
t hat before.

MR RICH Right.

VI CE CHAI RMAN WALLIS: W have to have a
conmpl ete PRA for this?

MEMBER KRESS: Right on, yes, sir.

MR,  RI CH: Well, vyou certainly need
external event shut-down and full power. Whether you
need a Level 3 or not, you need certainty analysis,
yes.

So we're proposing a schenme, a binning
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schene for events that are anal yzed in the PRA where
you categorize frequent, infrequent, rare, extrenely
rare, using the probabilistic values shown here.
These are consistent with what has been used in the
Part 50 framework

MEMBER APOSTOLAKI S:  \When you say in the
previous slide -- you don't have to go there -- to
provide the criteria used to sel ect those events that
have t o be consi dered in the desi gn, what do you care?
That have to be considered in the review or in the
| i censing process; is that what you nean?

MR RICH | think they're one and the
sane thing to ne. But there is sone point --

CHAI RVAN BONACA:  Let ne themworry about

MR RICH No, no, but there is sone --
MEMBER APOSTOLAKI S: But this is the
| i censi ng process.

MR, Rl CH: Yes, this is the licensing

process

MEMBER APOSTOLAKI S: So you should say
that, | think. They nmay decide to do some other
t hi ngs.

MR, RICH They may. That's true. They
may.
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MEMBER APOSTOLAKIS: So you are really

determning the |icensing basis. You' re sayi ng,
"Look. When you conme to nme, thisis what I'mgoingto
| ook at."

MR RICH Yeah.

MEMBER APOSTOLAKIS: And the reason, |
t hi nk one of the argunments why you do need things |ike
that is to avoid having to argue about the PRA
sequences all the tinme, it seens to ne.

In other words, the way | see this there
will be sone what we call negotiation, and people
didn't likeit, between the advocates of a new design
and the NRC, and then they will settle on a set of
design basis accidents that will be used then in
routine reviews.

But inthe initial interactionit has to
be a give and take, right, to define them for each
t echnol ogy?

CHAI RVAN BONACA:  Coul d you explainto ne
this slide? | don't understand that.

MEMBER APOSTOLAKI S: Yeah, but we're
tal ki ng about sonet hi ng el se.

CHAl RVAN BONACA: Ckay. | mean at sone
point to have this --

VI CE CHAl RVAN WALLI S: Let's nobve on
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M5. DROUI N: | wanted to conment on
sonet hi ng you sai d, George, and maybe | m sunder st ood.
But to nme there's another aspect to this, which gets
us away fromsone of the problens that we have in the
current. This nmeans also that your design basis
events, if that's what we end up calling this, are not
static. They can change over tine. So your initial
ones may not be ten years from now the same ones.
Because as you learn nore and you get nore history,
you know, they w Il change.

As you |l ook at your PRA, that's what is
significant. It's not always the sane thing over
time. So you're going to always be designi ng agai nst
t hose events.

MEMBER APOSTOLAKI S:  Because your PRA may
change. That's what you're saying. The PRA may
change.

M5. DROUIN:. That's correct.

MEMBER APOSTCLAKI S: But ny point is this,
t hat the design basis events for each technol ogy now
will betheresult of sone sort of interaction between
the NRC and the vendor that says, "Look at the PRA
We did this PRA."

You reviewthe PRA. If we | ook at events

in the future, A B, C, D, and you design agai nst
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those, then we have a warm feeling that you have
really met all of the goals, and that nakes the revi ew
process easier.

M5. DROUI N  Yes.

MR RICH  Yes.

VMEMBER APOSTOLAKI S: That's really the
i ntent here.

MR RICH Yes, yes.

MEMBER APOSTOLAKI S: Now, if you're
getting information that changes your PRA ten years
from now, then you change that, too. | agree wth
t hat .

MS. DROUN: Well, to ne the second oneis
equal ly inportant so you don't end up in a situation
now what we' re | ooki ng at at 5046, where you' re havi ng
to carry this old, unrealistic, over-conservatism

MEMBER APOSTCOLAKI S: But anot her way t o do
it would be to say --

M5. DROUN. No, you could start with a
5046.

MEMBER APOSTOLAKI S: -- we wi | | al ways use
the PRA, but that's very ineffective. W wll not
have desi gn basis events. W will always | ook at the
PRA. It's extrenely ineffective.

VI CE CHAIl RVMAN WALLI S: No, wel |, maybe t he
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desi gn basis things are only revi ewed once every two
years or five years or sonething.

CHAlI RVAN BONACA: |' mtryi ng t o under st and
this figure up there. | don't understand it.

VI CE CHAI RVAN WALLI S: It's another
st aircase

MEMBER ROSEN: | have two columms for
design. Is it the worst? Do you take the worst of
the two or do you take them both or average then?
What ? How do you do --

MR. RICH How do you sel ect out of here
a design basis event?

MEMBER ROSEN:  How do you pi ck whet her you
have a probabilistic criteria or a determnistic
criteria for rare events?

| nean, |'m the designer. You need to
tell me. Should | designto 25 REMTEDE or ten to the
m nus four, five per year? Which? They're not al ways
t he sane.

MR. RICH No, but risk infornmed is a
combi nati on of the two. Now, the things that are
listed here under the determnistic criteria colum
are just exanples. Don't take those as anything hard
and fast. These areinitiating event frequencies, the

frequenci es shown.
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VI CE CHAI RVAN WALLI'S: | think you woul d

have pr obl ens when you have a conti nuous -- everything
is continuous inthe real world, probabilities and so
on. Now you've got this staircase which is going to
gi ve you sonme sudden changes. There will be slight
changes in the operation of sonething, and it junps
from one of these categories to the other. That's
very unrealistic.

Wiy don't you just have a continuous
curve? You al ways have staircases with these things.
It makes it difficult for conputers and so on, you
know. You |l eap fromone step to anot her when there's
not hi ng really has changed.

MEMBER APOSTOLAKI S: | think the question
is: why do you need the |ast colum?

VI CE CHAI RVAN WALLIS: Wiy do you need

steps? Wy don't you have --

CHAI RVAN BONACA: | nean, why do you say
that an infrequent event -- I"'mtrying to, you know,
see -- an infrequent event is one that i s between one

and 25 REM?

MR. RICH: An infrequent event i s one that
is between ten to the mnus two per year and ten to
the mnus fifth per year. That defines it as an

i nfrequent event. Now --
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MEMBER SIEBER: : It results in a TEDE does

of 50 m|li REM

MR. RICH: Now, given that category of
events and that frequency range --

CHAI RVAN BONACA: Oh, you're putting a
[imt there.

MR. RICH: -- the thought was |l et's sel ect
sone of those and call them design basis events.
Whet her we selected the highest risk events or the
hi ghest consequence events renmains to be seen, but
pi ck some that we call design basis events.

CHAI RVAN BONACA:  And they're putting a
l[imt to those insofar as the REMs?

MR RICH And for those events, you have
sonme determnistic criteria they have to neet.

CHAI RMAN  BONACA: Al l right. I
under st and.

MR RICH  Maybe not these, but sone --

MEMBER APOSTOLAKI S: And what you j ust
saidis very different fromthis. | suggest that you
drop the last colum and put a text that explains
t hat .

MR RICH  Ckay.

MEMBER APOSTOLAKIS: In other words, in

t he name of structuralism | want toinposealimt on
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t he frequency of these chall engi ng events, but then |
need sonet hi ng nore because | have to go back now to
nmy staircase or sonething el se, and how | sel ect them
is a mtter of negotiation, decision, and so on.

MR RICH That's one way to do it.

MEMBER SIEBER : Well, inthe alternative
t hough you' re saying -- you' re defining which are the
chal | engi ng events by | ooki ng at the dose. So there's
a whole series of events that you need not declare
desi gn basis events out of this set.

MR. RICH The extrenmely rare ones you're
tal ki ng about .

MEMBER SI EBER:: That's right.

MR. RI CH: Yeah. The idea is at sone
poi nt, you know, things are infrequent enough we're
not going to design for them

MEMBER SIEBER:: That or they don't have
enough consequence for themto be design basis, which
istonme what the last colum tells you. So | think
you need both, at |east by ny way of thinking.

MR RICH  kay.

MEMBER APOSTOLAKI'S: But do you need to
define themin advance? That's the question.

MR RICH | think there's two reasons --

MEMBER SIEBER:: | think so because you
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have to design for them You have to design to get
under these nunbers.

MR RICH Wen we talked to our
structural people and said, "Do you need desi gn basis
events anynore? Can we just do away wth these
things?" and they said, "No, from a practica
standpoint | think we need them"

MEMBER APOSTOLAKIS: | do agree, yeah.

MR RI CH So that's why we left the
concept in.

MEMBER APOSTOLAKI S:  No, but ny question
is: are these determnistic criteria that you're
imposing or are these deterministic guidelines
resulting fromthe PRA? That's where we differ, |
think, and | was always thinking in terns of the
|atter, but the designer wll have determnistic
criteria, but howyou derive themw || be fromthe PRA
nmeeti ng your goals and so on, and you wi |l say, "Now,
| ook. If you design it again so that you get a 100
mlli REM maxi mum then you're admitting the goals
don't tell this guy, but tell himto design against
100 mlIli REM"

CHAI RVAN BONACA:  Wel |, | understood the
di fference. | understood that an event is one that is

down to ten to the m nus five per year, and for those
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t he designer will have to inplenment whatever to stay
bel ow 25 REMs.

MEMBER APOSTOLAKI S: Well, actually it's
not that far fromwhat |I' msayi ng because if you | ook
at the PRA, you may decide that if he desi gns agai nst
this, then all of the objectives have been nmet of the
PRA, but the designer does need to know that. You
don't get a designer involvedintherisk calculations
because, you know, he needs determ nistic rules how
to design.

CHAI RVAN BONACA: But he nmay need to,
right? | nean, assune that the activity gets 50 REM
and you still want to consider. So you're doing
something to your plant that will reduce --

(Si mul t aneous conversation.)

VI CE CHAI RVAN WALLI S: Ri sks are an
i nherent problemw th design.

MEMBER ROSEN: We nust be nuch smarter
designers now than we used to be. W actually
under st and PRA.

MEMBER KRESS: See, | envision the
desi gner of a reactor type. First he's going to have
his concepts and his fuel and cool ant. that's
basi cal ly judgnent and stuff.

And then he's going to try to develop a
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PRA based on sone sort of prelimnary design where he
identifies the challenges, theinitiating events that
you' re going to have.

Then he's going to run through a PRAw th
his prelimnary design and see where he neets this FC
curve or not, and he has got to have a |ot of basic
information to do that. |If he doesn't neet it, he's
goi ng to change his design, and maybe | don't neet it
here. Well, he's going to put sone other things.

And we' || eventually neet this curve, and
then the question is: now, what do we hold himto in
terms of the design of thereactor? It's fixed there.
It seens to nme |like the question is: where does the
design basis events sonme in at?

MEMBER APOSTOLAKI S: See, that's the
negotiation process | had nmentioned earlier. Wen
you're doing that, trying to neet the goals, you're
negotiating with these guys. The noment you do that,
then presumably vyou freeze a set of events,
determnistic and so on, and you say, "Now, in the
future i f you desi gn agai nst these, the objectives of
t he PRA have been net."

MEMBER KRESS: Yeah, but what's the
pur pose of cutting them off sonmewhere?

VMEMBER APCSTOLAKI S: What do you nean,
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cutting them of f?

MEMBER KRESS: | nean we're tal ki ng about
sel ecting only sone of those, not all of them

MEMBER APOSTOLAKI S:  Because those woul d
form and envel ope that will guarantee that the goals
of the PRA are net. O herw se you have to every tine
review t he PRA.

MEMBER KRESS: How do you know wher e t hat
envel ope is?

MEMBER APOSTOLAKI S: But that's the
negoti ati on.

MEMBER KRESS: |s every event in the PRA?

MEMBER APOSTOLAKI S: No, no. You can
al ways defi ne.

MEMBER KRESS: kay. You go back and say
if I just design for this range of frequency events
her e?

MEMBER APOSTOLAKI S:  Yeah.

MEMBER KRESS: How do | k now if | just
design for those that 1'mgoing to neet the goal s?

MEMBER APOSTOLAKIS: Well, this is not a
negotiation with the NRC. You | ook at the PRA and you
have reasonabl e assurance that that woul d happen

MR. RICH: That's wherethe last columis

important. \What criteria would you apply to those?
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| nean one of the things that this could
be is another determnistic approach to try and
elimnate puttingthose frequency consequent curves in
t he regul ati ons. This woul d be anot her surrogat e t hat
woul d hel p insure the --

MEMBER KRESS: This is a surrogate after
you nmeet them but the way you get there is by nmeeting
themin the first place.

MR RICH Right, right.

MEMBER KRESS: By then you sel ect these
and fromthen on you | ook at these surrogates to see
if they're in conpliance and things |ike that.

MEMBER APOSTOLAKI S: For exanple, withthe
current generation of reactors, the units that are
above the goal, we know why. W know the
contri butors. It's just too expensive to do
sonmet hing about it. W do know why they're higher
t han the goal .

MEMBER KRESS: You see the thing that was
bot hering me, George, was this negotiation and this
process of using the PRA interactive with the design
until you end up neeting the thene ends up with a
design, and part of the purpose of the design basis
accidents before was to allow the designer a set of

things he can design to. You've already got the
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design. So nowwhat's the purpose of the design basis
her e?

Is it just to continue to see if they're
in conpliance and to go back and give the inspector
something to look at? You know, it has a different
pur pose?

MR. RICH Yeah, test the design and maybe
serve as a surrogate so you don't have to have the
frequency consequence curve in the regul ations.

MEMBER APOSTOLAKI S: And when you say t hat
you have a design, do you really have a design for
every site, including the spatial distributions and
all of that? | mean, that's certainly sonething that
practice will -- but | see what you nean. |f you have
t he desi gn, why bot her?

But do you really have it?

M5. DROUN. W clearly --

MEMBER APOSTOLAKI S: -- generic design
t hat has to be adopted, |ike the certification process
we do now.

MR RICH The other thing this does is
makes it a risk informed process, not a totally risk
based process.

MEMBER APOSTOLAKI S: The thing that's

mssing inny mndfromall of thisis howwell these
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different transparencies relate to each other.

M5. DROUN. It is clear, George, that we
are going to have to give a |lot nore discussion. W
had no discussion on this in the report.

MEMBER APOSTOLAKI S:  That's fi ne.

M5. DROU N. We don't have any di scussi on
here. W need to provide a |ot nore.

I'ma little bit worried about the tine
because we' ve got our whol e defense in depth, and I'd

like to

MEMBER KRESS: Yeah, let's go into the
def ense in depth because that's i npressive.

M5. DROUN. Can we? Yes, thank you.

MEMBER APCSTOLAKI S: Def ense in depth,
what is that?

VI CE CHAI RVAN WALLI S: They're telling
you, Ceorge.

MEMBER APOSTOLAKI S:  Huh?

VI CE CHAl RVANWALLIS: They'retellingyou
on the next slide.

PARTI Cl PANT: Wiy don't you | et themsay?

MEMBER APOSTOLAKI S: There i s such athing
as defense in depth?

VI CE CHAI RVAN WALLI S: They're telling

you.
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MEMBER APGCSTOLAKI S: Let's nove on. You

are waiting for me to stop? GCeez.

MR RICH Al right. This is the |ast
i ssue, defense in depth. |If you recall, we proposed
to the Conm ssion back in our policy paper to define
defense in depth and incorporate it in a policy
st at ement . They agreed with that. So we've been
westling with what is defense in depth.

Part of the problemis or one of the main
consi derations is we've been challenged in the past
that we tend to hide behind defense in depth, that we
t hrow anyt hi ng we want and put the | abel of "defense
in depth" on it to justify any decision we want to
make.

So we're trying a different approach
where defense in depth is really directed toward
treat nent of uncertainties. It's not, you know, basic
good engineering practices and so forth. It's a
process and sone determ ni stic requirenents that woul d
be inbedded in the regulations. It's not sone
separate regulation that would deal with the three
cl asses of uncertainties.

We cal | t hose t he conpl et eness
uncertainties, the nodeling uncertainties, and the

paraneter uncertainties.
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VMEMBER PONERS: Is the inclusion of

conpl eteness uncertainties so that you can throw
anyt hi ng you want under the rubric of the defense in
depth? | mean, after all, conpl eteness uncertainties
means treating the things | don't know about, isn't
it?

Andit's only inthe eyes of the regul ator
t hat these things -- you m ght dreamup sonething |like
the ignition of titanium nmetal under water and say,
"Well, youdon't treat that, and therefore, you' ve got
to do these the things that | want you to do in the
nane of defense in depth.”

I's that what's going on here?

MR RICH No.

MEMBER KRESS: Oh.

(Laughter.)

MR RICH: The idea would be in the
regul ations you would put in those things that you
feel are necessary because of your conpleteness
concerns. To me, for exanple, maybe you want to take
the main functions, safety functions, the reactor
design needs to acconplish. You know, it needs to
shut down. It needs to renove decay heat. It needs
to retain fission products.

Maybe you want sone determnistic

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

362

requirement that would say | want two ways to shut
down the reactor, maybe two diverse ways, because
that's such an inportant function, and there are
uncertainties out there that | can't really nodel in
ny PRA. So |I'mjust going to right up front specify
that as a determ nistic requirenent.

I n going through that process, |'m sure
there will be alot of discussion and, you know, there
could be sonme push to put sone unreasonable type
determnistic requirement in, but that would all be
part of witingthe regul ati on, and hopeful Iy when t he
regul ation is done, then that cuts off com ng back
|ater, the staff com ng back later and say, "Oh,
defense in depth. | need to add this or that."

There will be sonme negotiations, sone
di scussion. It's part of witingthe regul ations, but
it's not intended to put a process in that would al | ow
at any point in the future the staff to junp in and
put the defense in depth | abel on anything they want.

MEMBER POVNERS: Maybe | understand this
better by exanple. Suppose that | cone into you and
| have a design of reactor and | say, well, you know,
it's got these pebbles and it's passively cool ed
because it conducts heat into the ground. | can't

i magi ne anybody coming up with such a horse's ass
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i dea, but just what if.

And you say, "Gee, conduction with a
ground is a conplicated thing because there are all
ki nds of contact resistances that nobody knows what
they are or what to neasure.”

You can't inpose any additional cooling
mechani smon this guy?

MR RICH | think youcouldif youdidn't
nmeet your reliability goals. | nean, you have a CDF
goal .

MEMBER PONERS: Yeah, but | have a hard
time doing that with, you know, all of the things that
are going on in this strange, new reactor.

MR. RICH: No, | think those kinds of
things you need to deal with up front in terns of
putting in some determ nistic requirenents. Ifit's
decay heat renoval, maybe |I want true diverse waste
renove decay heat. Conduction to the ground could be
one, but you'd better have sonething else in there.

Again, | think part of this process woul d
be trying to sort out what are those key safety
functions where | want that redundancy or that
diversity and state it right in the regulations in a
neutral way.

And | t hink when actual |y a desi gner cones
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in and he has his two ways, then you' ve got the issue
are they reliable. Do they neet the --

MEMBER PONERS: Thenit's just a matter of
eval uating them

MEMBER APOSTOLAKI S:  But you have al r eady
i medded them in your mddle box there or the
chal | enging events, mtigating functions and so on.
So now you' re going to have additional structurali st
i deas.

The fact that you' re | ooki ng at chal | enges

MEMBER POVERS: You' re not supposed to say
structural wth such disdain.

MEMBER APOSTOLAKI S: This Dbeauti ful
appr oach.

(Laughter.)

MR RICH This woul d be a conbi nati on of
structuralist and rationalist requirenents.

MEMBER APOSTOLAKI S: When you set it,
yeah, you'reright. But thethingis don't forget you
have al ready i nbedded i n the framework this approach.
You know, you say, "No, | want you to |look at the
initiating event. |"m challenging the mtigation
barriers and enmergency planning as appropriate.”

V5. DROUI N: Ri ght . | nean, the
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framework right nowis saying, okay, we've got these
cornerstones. W want you to design to each of the
cor ner st ones.

MEMBER APOSTCLAKI S: Whichis a defensein
dept h statenent.

M5. DROUI N: That's absolutely defense in
dept h.

Now what we're com ng back and saying is
okay - -

MEMBER APOSTOLAKI'S: W thin each one.

M5. DROUIN: Now wi thin each one of those
we want you to apply our defense in depth principles
Now.

W have shown here on Slide 29 our first
cut at what these principles are. Nowit's up to the
designer to come back and say, "Ckay. Wen we say
t hat we require you to have a bal ance bet ween acci dent
prevention and mtigation, we want to insure the
acconpl i shment of key safety functions. W want to
insure there's a high confidence of reliability.

Those are the principles.

MEMBER APOSTOLAKIS: So this is a single
failure criterion again, single elenent of design or
operation?

MS. DROU N No, that doesn't to ne read
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the sane thing as a single failure criterion.

MEMBER APOSTOLAKI S: Well, it's a broader
view, but it is a single failure when you say it does
not depend on a single el enent.

M5. DROU N: Now, the depth to which
you're going to have to neet these principles --

MEMBER APOSTCOLAKI S: WIIl have to be
det er m ned.

M5.  DROUI N: -- comes in from the
rationalist part, and then that's when you start
| ooki ng at your risk guidelines.

MEMBER APOSTOLAKI S: | think youw |l need
sone pilot. | nean, | see what the probl ens are here.
You need to try to inplenment these. Really, | think
it's not obvious what you shoul d do, but as candi date
principles that make sense.

MEMBER SI EBER : Hel p me understand this
alittlebit. The principle of defenseindepthisto
cover the uncertainty that you don't know all the
t hi ngs that can happen. So let's say that you have
one of these gas reactors and you say, Yyou know,
there's a lot of wuncertainty because |'m uneasy
because | haven't defined all of the accident nodes.

And so for defense in depth, let's put a

contai nnent on it which some folks don't really want
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to do, and so the argunent becones |I'mrequiring the
cont ai nnent because of uncertainty that | don't know
what all of the accidents are.

And so how do you prove that? How do you
eval uate what that uncertainty is worth in order to

make you put a contai nnment on that plant? How do you

do that?

' mnot sure how you do it.

MEMBER APOSTOLAKI S: There is no
mat hemati cal proof. | mean, the proof of the matter

is that if you | ook at the history of reactor safety
the last 30, 40 years, you can definitely identify
events that were a surprise.

MEMBER SIEBER : On the other hand, we
have defense in depth because sonebody back in the
determ nistic world said, "I think we ought to have
cont ai nnents. "

But now you go to justify the decision to
have the containnent, and if you can evaluate the
conpl et eness uncertainty, thenit seens to me that we
get back into the determnistic world and say that you
have it because | said so.

CHAI RVAN BONACA: And then you identify
just a nunmber fromthe netal el enents where you may

have to do that. That's part of that intelligent
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rationalism okay?

MEMBER KRESS: That's right. How does it
wor k?

CHAI RMVAN  BONACA: That's intelligent
rationalism

MR RICH It |ooks at things both ways.
It says right up front maybe there are sone features
we want in the plant. | don't care what kind of plant
it is, and maybe contai nnent will end up bei ng one of
those. That's going to be a policy decision fromthe
Conmi ssi on.

MEMBER SI EBER: : Yeah, coul d be.

MR. RI CH And what ever those are, they'l|
be witten in this technol ogy set at neutral --

MEMBER APOSTOLAKI S:  Emergency pl anni ng.

MR. RICH  Yeah, energency planning.

MEMBER APOSTOLAKI S: It's a matter of
confi dence, public confidence.

MR. RICH But then on top of that, there
are risk goals and reliability goals that come out of
t he, you know, risk inforned part of this that have to
be met, and there will be sone confidence |evels by
whi ch you want to assure yourself that they' re net.

And if you can't neet those with your

design, then you need to add an additional feature
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which is the other elenent, a defense in depth.

That's sort of the way we've set this up.
So you've got the risk reliability goals that are
| ooking at it one way, and then you' ve got just the
strai ght determ nistic.

MEMBER SI EBER: : Yeah, | can see how t hat
would work, but it still has sone elenent of
subjectivity init.

MEMBER APOSTOLAKIS: It's a policy.

MEMBER KRESS: It's a policy.

M5. DROUN | think it does have sone
subjectivity into it.

MEMBER SIEBER : Well, as long as that's
the way it's supposed to work, then that's fine with
nme. | feel confortable with that.

M5. DROUIN. But if you go to Slide 31
where we've tried to showthis pictorially, when you
| ook across the top, we're saying, okay, there are
thing we don't know about, and so because we don't
know about these things, we're saying that you have to
address all four cornerstones. You need to have sone
type of mtigation. You need to have sone type of
barrier, and you're going to have to have sone type of
ener gency preparedness.

Now, to what |evel you're going to have

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




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

370

themis that we want you now to go back and | ook at
t hose defense in depth principles and you're goingto
have to show t hat you' ve nmet those principles on each
of those cornerstones.

Now, you come into the risk problem and
say, "How far do | need to go to show that |'ve net
t hat ?"

That's where we're trying to bring in the
risk criteria and saying in |ooking at the frequency
of the wevent, then balancing that wth your
reliability of your mitigation and your barrier and
the effectiveness of your energency, if you' ve shown
that you've nmet the risk guidelines we're trying to
establish, then we've said you' re done.

And that has tried to get away fromthe
very critical point that Tom made of we just say
everything is defense in depth. W're trying to nmake
this nore --

MEMBER APCSTOLAKI S:  So in the green box,
you're a pragmatist. If you can justify the
reliability nunbers in a convincing way then you' re a
rationali st. If there are serious questions about
uncertainties, you beconme structurists at the |ower
| evel. You invoke the principles you just |isted.

M5. DROUIN. That's right.
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MEMBER APOSTOLAKIS: Which is really the

pragmati c approach.

M5. DROUN  And the only tinme that we
don't allow you to do anything is if what we're
proposing is that if you can show with a 95 percent

| evel of confidence that you're below this 5E m nus

seven --
MEMBER APOSTOLAKI S:  Yeah, yeah. That's
okay.
MEMBER SI EBER:: Now t hat nakes sense to
ne.

MR. RICH: Yeah. | think the main message
is alot of these details have to be thought out and
devel oped yet. The nmain nessage i s we're consi dering
defense in depth as a way to treat uncertainties, and
it's going to have some structuralist and rationali st
el ement s.

PARTI Cl PANTS: Ri ght.

MR RICH That's the main nessage for
t oday.

MEMBER APOSTOLAKI'S: That's correct.

M5. DROUI N  Yes.

MEMBER Sl EBER: : But | think to get
acceptance of that concept you have to lay it out

sonmething like this. It has to be well witten.
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VEMBER APOSTOLAKI S: Yeah, | think, for

exanple, it shouldn't be called the principle, what
you had earlier on the single el enent.

MR RICH (Objectives or sonething.

MEMBER APOSTOLAKI S: Yeah, sonething |like
t hat because if it's a principle, you never know what
peopl e are going to say. But there nust be sone story
as to what ki nds of uncertainties are you dealingw th
and then you invoke that principle.

For exanple, is there a serious question
about inconpl et eness sonmewhere? Then it seens to ne
it's nore likely that you will have to have diverse
ways of doing certain things because you don't know.
You are al ready unconfortabl e.

If it's anissue of paraneter uncertainty,
it's not such a big deal, | nean

| think this is very good.

MEMBER KRESS: | think this is a --

M5. DROUN. M personal viewis whether
or not we call these principles or criteria, to have
themsufficiently laid out such that we aren't hidi ng
behi nd this thing call ed defense in depth, and it then
| eads -- the designer, it should |l eave himin a very
| ogi cal way that he will either cone to the concl usion

that, yes, | need two diverse ways w t hout us havi ng
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to specify it.

The process should lead him there in
| ooking at his uncertainties and | ooking at the risk
of the guidelines.

MEMBER KRESS: |'mnot going to go around
t he tabl e and see what comments you m ght get, but if
anybody wants to speak up they can do it. But |'lI
say first | think this is a nonunental step forward.
You're on the right track. You're asking the right
guestions, and you're going down a track I think wll
get you there.

You know, there are sone questions and
some fl eshing out and kneadi ng, but you really have
the right idea in nmy mnd.

So if there are any other opinions that
want to be expressed, Ceorge?

MEMBER APOSTOLAKI S:  Yes, | second that.
The only point that has not been nade very clear, |
really think you ought totry alittle harder to show
t he connecti on anong the various goals that you have
shown. You have staircases and you have CDF and LRF.
Then you have sonet hi ng el se sonmewhere el se. Showin
a |l ogi cal way howthey are consi stent with each ot her.
| think it would be useful

M5. DROUIN. Ckay.
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CHAI RVAN BONACA:  You're not expecting a

report fromus at this stage, right?

M5. DROUIN:  No, no, no.

CHAI RVAN BONACA: This is for information.

MEMBER KRESS: W' ve given you all of
t hat .

CHAl RVAN BONACA: Even if it's a work in
pr ogress?

M5. DROUN Well, | always will accept
your letters.

(Laughter.)

MEMBER APOSTOLAKI S: You mi ss your chance.

MR. RICH But, Mario, we do need at sone
point to tal k about future interactions. Do you want
a subconmttee on this? Wen do we get together?

MEMBER APOSTOLAKI S: At sone point we
probably need to have a subconmm ttee neeting, do we
not ?

MEMBER KRESS: Yeah, | think a good, whol e
day subconmi ttee one of these days when you flesh this
out just alittle nore.

M5. DROUIN: | mean, would you want it at
this stage or would you want it --

MEMBER APOSTOLAKI'S: No, later.

V5. DROUI N: -- when we have this nore
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wor ked out and descri bed better?

MEMBER KRESS: | thi nk nore worked out and
descri bed better.

CHAI RVAN BONACA:  Yeah, | think we should
have sone progress maybe fromthis.

MEMBER APOSTOLAKI S: Al so, when you feel
that you would |ike to have comments from the
subconmittee on a nore detailed level. You see, you
can only get up to two hours at a full conmttee
neeting, and if you judge that --

MEMBER KRESS: And we can t ake a whol e day
or two days or three, whatever it takes.

MEMBER APOSTOLAKIS: -- there are a |l ot of
issues and we'd really like to have a free-wheeling
di scussion, that justifies a subconmttee neeting.

M5. DROU N. But in our thinking, in the
back of our mind, we were thinking about the end of
was it January or February we were tal king about?

MEMBER APOSTCOLAKI S: January i s out of the
guesti on.

MEMBER KRESS: January is no good.

MR. RICH And January for our internal
off-site --

M5. DROUN. That's right, and then after

that com ng to the ACRS. So we're thinkingthe end of
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February, first of March.

MEMBER KRESS: That woul d work. That
woul dn't be bad.

MEMBER APOSTOLAKI S: That's the earliest,
|t hink.

MEMBER KRESS: Yeah, that's about the
earliest we could, | think.

But 1've already seen a | ot of progress
since your |last briefing, and --

MEMBER APOSTOLAKIS:  Well, the point of
view is the right one.

MEMBER KRESS: Pardon?

MEMBER APOSTOLAKI S:  The point of view
they're taking is the right one.

MEMBER KRESS: Oh, yeah. | think
absolutely you've got the right point of view

MEMBER APOSTCLAKI S: | nean, therew || be
a lot of debate, as you anticipate, about here and
there, but | think the basic approach is very good.

M5. DROUN. Well, we appreciate your --

VMEMBER APOSTOLAKI S: Can we stop this
nmut ual admi ration society?

(Laughter.)

MEMBER KRESS: Go ahead if you want to

coment .
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VI CE CHAI RVMAN WALLIS: Well, I'dlike to

hear fromall of ny colleagues, but 1'd like to say
sonet hi ng now.

MEMBER KRESS: Al right, all right.

VI CE CHAl RVAN WALLI S: My reactionisthis
i s good. My reaction is it's pretty obvious. I t
could have been done -- | nmean I'mjust -- maybe |'m
bei ng extrene here, but | think that an intelligent
person with sone vision could have done this very
qui ckly.

| think the difficulty is to put together
now a systemwhi ch i s actual |l y going to work. Turning
thisintoreality is going to be the task, and that's
much bi gger than this vision.

M5. DROUIN: We agree.

VI CE CHAl RVAN WALLI S: But that's what
you' ve got to do. You' ve got to work on the real nuts
and bolts of things you have to do to nake it actually
happen.

M5. DROUI N Yes.

VI CE CHAl RMANWALLIS: And I1'd like to see
sone of that next tine.

MEMBER KRESS: We' |l just go on. Dana, do
you want to comment? You don't have to, | nean.

MEMBER POVNERS: Well, --
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MEMBER KRESS: | didn't want to put

anybody on the spot.

MEMBER PONERS: -- | have to admt [|'ve
been off doing a research report.

MEMBER KRESS: Yeah, you were here for the
whol e neeti ng.

MEMBER POVERS: But | am extrenely
suspi ci ous of the idea of using defense in depth as a
nmeasure to conpensate for uncertainties. | say that
recogni zing that those people espouse that view
include in their definition of uncertainties this
i nconpl et eness uncertainty, and they say, "Ch, well,
if 1 just know how bi g my i nconpl et eness uncertainty,
| know how nuch defense in depth to apply.”

And | said yes, and if wi shes were horses,
t hen beggars would ride because you'll never know
t hat . | believe defense in depth, the primary
function is to take account of the fact that our
hubris and our conputational and analytic abilities
soneti mes get quashed by the realities of systens and
that you want to have sone protection against that,
and that the route I am nuch nore confortable with
t aki ng on | ooki ng for defense in depthis the question
that George makes so nuch fun of, is what if |I'm

wr ong.
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So I will look with interest on how
t hey --

MEMBER KRESS: | personally think they
accomodate that view with what they have --

MEMBER APCSTOLAKIS: | don't think we're
that far apart.

MEMBER KRESS: No, | don't think so.

Do you want to comrent ?

PARTI CI PANT: No, | don't have anythingto
add.

MEMBER KRESS: Jack, you've done enough
conmenting. Mario?

kay. We're through, 1 think

MEMBER RANSOM | only have one conment.
| never heard the words "engi neered safety features”
inthis, which | guess is inplicit in --

MEMBER KRESS: M tigation, we're part of
the mitigation.

MEMBER RANSOM - - al ways been used in the
past .

MEMBER KRESS: That falls wunder the
mtigation box.

VI CE CHAI RVAN WALLI S: 1" ma bi g concer ned
that we have half the nmenbers have no comments. |

nmean, does that nean that they don't understand this
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or they don't want to endorse it or they' re suspicious
of it or what?

PARTI Cl PANT: | share actual | y sonme of the
conments that have been given already.

MEMBER KRESS: Sone of them have al r eady

been made.

CHAl RVAN  BONACA: And | think |1
personally, first of all, think this is a very good
step forward. | believe also that we need to see now

the nore difficult task of moving into the nore
specifics, and that's going to be the chall enge.

You know, the issue of defense in depth,
again, | have m sgivings, again, the way that takes
and what voices, but I'mwlling to see where you're
going with this and, you know, in general my main
comrent is that |I'mencouraged by what | see. There
is progress. So.

MEMBER KRESS: Thank you, people.

M5. DROUIN. Thank you very nuch.

MEMBER KRESS: Thank all of you peopl e for
comng down from New York to visit us. W | ook
forward to seeing you again.

MEMBER PONERS: |Is that a way of saying,
"Y'l come back now'?

MEMBER KRESS: You all cone back. We'll
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bake a cake.

CHAI RVAN BONACA: Before we take a break,
let me just say that | know you guys are absolutely
anxi ous to hear my subcommttee report on the G nna
and array, but you'll have to wait until tonorrow
because we need tine for other things tonight.

So that's going to be del ayed to t onorrow
at 2:15 p.m before we get into the reports.

So we' || take a break now for 15 m nutes.
Then we'll go through the next item on the agenda,
which is the research report, and then after that,
hopefully we'll have a bit of tinme left to discuss
three reports, whether or not we should have them or
not. GOkay? W'Ill do that at that tine.

(Wher eupon, at 5:25 p.m, the neeting in

t he above-entitled matter was adj ourned.)
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