UNI TED STATES OF AMERI CA

NUCLEAR REGULATORY COMM SSI ON

+ + 4+ + +

ADVI SORY COWM TTEE ON REACTOR SAFEGUARDS

SUBCOWM TTEE ON REGULATCORY POLI CI ES AND PRACTI CES

+ + 4+ + +

THURSDAY,
OCTOBER 28, 2004

+ + 4+ + + +

ROCKVI LLE, MARYLAND

+ + + + +

The Subcommttee net at
Regul atory Conmi ssion, Two Wite Flint

T2B3, 11545 Rockville Pike, at 8:30 a. m,

J. Shack, Chairman, presiding.

COW TTEE NVEMBERS:

W LLI AM J. SHACK, Chairnan
GEORGE E. APCSTOLAKI S, Member
MARI O V. BONACA, Member
THOVAS S. KRESS, Menber

VI CTOR H RANSOM Menber
STEPHEN L. ROSEN, Menber
JOHN D. S| EBER, Menber

GRAHAM B. WALLI S, Menber

ACRS STAFF PRESENT:

M CHAEL R SNODDERLY
NRC STAFF PRESENT:

Rl CHARD BARRETT, NRR
Rl CHARD DUDLEY, NRR
DAVID C. FI SCHER, NRR
GARY HAMMER, NRR
GLENN KELLY, NRR
RALPH LANDRY, NRR
MATT M TCHELL, NRR
MARK RUBI N, NRR

BRI AN SHERON, NRR
ROBERT TREGONI NG, RES
JENNI FER UHLE, NRR

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

the Nucl ear

Nort h, Room
Dr. WIlliam

www.nealrgross.com




ALSO PRESENT:

LAWRENCE E. HOCHREI TER
TONY Pl ETRANGELO, NEI

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

www.nealrgross.com




| NDEX
Openi ng Remarks, W Shack ACRS 4
Meeting Objectives, B. Sheron, NRR 5
Overvi ew of Proposed Rule, NRR 24
Sel ection of Transition Break Size, NRR, RES 57
ECCS Anal ysis Requirenents, NRR 84

O her Conform ng Changes to 10 CFR Part 50, NRR 198

Request to Address Subconmittee,

F. Sears, Public 210
L. Hochreiter, Public 218
Adj ourn, W Shack, ACRS 340

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




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

PROCEEDI NGS
8:20 a.m

CHAI RVAN SHACK: The nmeeting wi Il now cone
toorder. Thisis aneeting of the Advisory Conmittee
on Reactor Safeguards, Subcommttee on Regul atory
Policies and Practices. |'mWIIiam Shack, Chairnman
of the Subcommittee.

Menbers in attendance are  Ceorge
Apostol akis, Mario Bonaca, Tom Kress, Steve Rosen,
Jack Sieber, Graham Wallis and perhaps Vic Ransom

The purpose of this neeting is to review
the Staff's draft proposed rule |anguage of a
voluntary alternative rule that would all owlicensees
to i nplement a redefined | arge-break | oss-of - cool ant
acci dent and associ ated ri sk-infornmed energency core
cool i ng system requirenents.

The Subcommittee wi || gat her i nformati on,
anal yze relevant issues and facts and fornulate
proposed positions and actions, as appropriate, for
deliberation by the full Committee.

M ke Snodderly is the Designated Federal
Oficial for this neeting.

The rules for participation in today's
neeti ng have been announced as part of the notice of

this neeting, previously published in the Federal
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Regi ster, on Cctober 20, 2004.

Atranscript of the meeting is being kept
and will be made avail able as stated in the Federal
Regi ster notice.

It is requested that speakers first
identify themsel ves and speak with sufficient clarity
and volume so that they can be readily heard.

We have received no witten comments, but
we have received the request from nenbers of the
public for tinme to mke oral statenents. The
Subcommittee will hear fromDr. Sears and Hochreiter
after the Staff's presentations today.

We will now proceed with the neeting and
| call upon Brian Sheron of the O fice of Nuclear
React or Regul ati on to begin.

DR. SHERON: Good norning. Let nme get the
slides here.

|"'m Brian Sheron. I['"m the Associate
Director for Project Li censing and Techni cal
Assessnent in NRR and |'mjust going to give kind of
openi ng remar ks and maybe set the stage for the rest
of the presentations on this. Just in case anyone
remenbers, | seemto not be able to escape ECCS. |
started doing it, working onthis in 1976 and for sone

reason | still get sucked into it.
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So anyway, neeting objective, 1'Il be
pretty blunt. W would |like toreceive aletter from
t he ACRS - -

CHAI RVAN SHACK:  You can save that for the
Full Comm ttee.

DR. SHERON: Ckay, |'ve got to get a plug
in now-- to endorse rel ease of the proposed rule for
public coment.

Just for background, July of 2004, we got
an SRMdirecting the Staff to risk-informthe | arge-
break LOCA requirenents from our Comm ssion. They
asked that the proposed rule be conpleted in six
nonths. W briefed the ACRS, if you renenber, in July
on our conceptual approach. In August, we had a
public neeting. W invited the -- the purpose of the
neeting was not to debate the pros and cons of the
rule, but actually to get input for the cost/benefit
analysis, to find out from stakehol ders what they
perceived the benefits of the rule, as we envi si oned
it, would be, as well as any costs.

We solicited input at the neeting at that
tinme. W did get questions, obviously, for
clarification, which wuld help sonme of the
st akehol ders. And t hen subsequent to that we actually

received three letters, one fromthe Boiling Water
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React or Owmer G oup; the other fromthe Westinghouse
Omers Goup which is -- both CE and Westinghouse

plants. And then also one from the Nucl ear Energy

I nstitute.

We have requested and CRGR has agreed to
defer their review until the finale rule stage
Basically, this is a voluntary rule. [It's an option

so it doesn't even neet the category of a backfit.

VWhat are the objectives of the rule? Wy
are we doing this? That's the real question.

One is we want to focus resources on nore
risk-significant issues. This is consistent with the
Conmi ssion's direction to becone a nore risk-informed
agency and risk-informour regulatory processes and
pr ogr amns.

Basi cal | y, over the years, the concl usion
has been that the | arge-break LOCA, specifically the
doubl e-ended guillotine or large breaks, are
considered to be very |low probability and | ow ri sk,
yet they do consumer a fair anobunt of resources and
time fromthe part of both licensees as well as the
Staff.

So the thought isis that if we focus our
resources and our efforts on those events that are

nore risk-significant, norelikely you m ght say, that
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we, in fact, could inprove safety.

DR. WALLIS: This is a hope or is this a
prayer or is this areality or is this predicted in
sone way?

DR. SHERON: This is a hope.

DR. WALLIS: Well, it seens very strange
to nmake a rule based on a hope.

Why don't you actual |y anal yze it and show

that there's a risk benefit?

DR. SHERON: Well, it depends on how a
| icensee uses the benefits. In other words, not al
| i censees can use the -- you may say the benefits or

t he changes that we're proposing to the rule in the
same way.

DR WALLIS: It would seemto ne there
ought to be a pay off. If they're going to meke
changes which result in risk increases somewhere, you
ought to have sone conpensating effort to inprove
saf ety somewhere. That woul d be much nore acceptabl e
to nme and maybe to the public. You can't really make
a rule on the hope that they m ght inprove safety.
Way don't you insist that they i nprove by doi ng these
t hi ngs?

DR. SHERON: Well, that's an option. |

mean | think that's input that we woul d be | ooki ng for
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if that's one way we could wite the rule is to say
that it would be required.

DR. WALLIS: | think that would help a
lot. And inthe witten material you sent us didn't
enphasi ze the second bullet at all. It tal ked about
the third one. | think you'd be in nuch better
territory or you'd nake a nuch better case if you
coul d enphasize bullet 2 and show some nunbers or
somet hing that would convince us in the world that
there really are safety benefits.

DR. KRESS:. On t he ot her hand, we accepted
the concept that we'll accept small, but not really
significant risk increases in the name of reducing
unnecessary burden. So it's not really necessary.

DR.  WALLI S: Yes, but if you only
enphasi ze that, that's what the public sees andthat's
not really very good publicity.

DR. SHERON: Well, | nean one way to ar gue
this is that they already believe that the risk from
the | arge-break LOCA is already acceptably low. And
one really doesn't need to necessarily reduce it
further.

Nonet hel ess, | think you' ve seen sone of
the letters that came in, particularly fromNEl, al

tal king about what they believe are the safety
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benefits of this. So | added that bullet quite
honestly after --

DR BONACA: | would like to comment on
t hat . In fact, | nean there is a list of safety
benefits or supposed benefits, non-quantified, but it
seens to ne that every tinme you have to det er mi ne what
you're goingtodowththis marginthat you get, it's
not that people are going to sinply change the rule
and sit there. They're going to increase power and
they' re going to do things.

DR. SHERON: They wi ||l make changes to the
plant. That's correct.

DR. BONACA: So the questionis, you know,
what is the -- in other words, ultimtely the
objective is to determne the risk of the conbined
action of going to this rule and then do sonething
with the margin. And so before | see all those clains
of inmprovenent in safety, I'd |ike to see what the
combi nati on, again, going through this rule, plus the
proposed change will bring. It nmay not be, in fat, an
i mprovenent .

DR. SHERON: It may be risk-neutral, quite
honest|y.

DR. BONACA: And it nmay i ncrease the ri sk,

right?
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DR. SHERON: Wel |, what we've saidis that

and you'll hear this later in the presentation, so we
shoul dn't probably dwell on it now, but basically I
|l ook at it, we've tried to fashion this a little bit
i ke a diode, okay, in the sense that we're going to
allow plants to make inprovenents, especially those
which wi Il inprove safety or reduce risk. But for any
changes that they propose that increase risk, okay,
we're saying is that that risk has to be small. In
other words, it has to be consistent with Reg Guide
1.174 guidance and they have to take into account
defense-in-depth, all of the attributes over risk-
i nformed decision nmaking, if they do increase risk

DR. APOSTOLAKI S: Let me understand this
alittle better. Let's say therule is passed and the
| i censee says okay, we opt to go that way. What wll
they do inmmedi ately? Wat can they do? They can
change the flowrate of the contai nment spray or the
testing of the diesels?

DR. SHERON: No, not the testing of the
diesels. W're not -- this does not tal k about the
LOCA/ LOOP. But I nmean they mght, if they could
denmonstrate that they didn't need the fast start tine.

DR. APOSTOLAKI S: Gkay, so any change in

t he design or operation of the plant will have to be
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submtted to the Agency?

DR. SHERON: It has to be submtted to t he

Agency with the exception and you'll hear about it
| ater, of inconsequenti al - -
DR. APCSTOLAKIS: | understand that.

DR SHERON: Ckay.

DR. APOSTOLAKI S: So the nonent | say this
isagreat rule, I'"'mgoingtofollowit, I do nothing.

DR SHERON: If you do nothing, you
haven't affected risk in any way whatsoever.

DR. APCSTOLAKI S: Ckay.

DR. SHERON: It's only when you nake a
change, propose a change to the plant that you effect
risk and that's where we say we want, the Staff wants
toreviewit, with neets certain criteria.

DR. APOSTCLAKI S: So all these safety
benefits we're tal king about will be realized if the
licensee decides to do sonething and submts an
appl i cation?

DR, SHERON: Yes.

DR. APOSTOLAKIS: Ckay. So the rule by
itself doesn't --

DR. SHERON: By itself, it's an enabling

rul e.
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DR. APOSTOLAKIS: It's an enabling rule,

exactly, exactly. So there is no question of whether
the risk increases or decreases by just adopting the
rul e. You have to do sonet hi ng and propose sonet hi ng.

DR. SHERON: You have to make physical
change to the plant or the way it's operated i n order
to either achieve a benefit or change the risk or
safety.

DR. APOSTCLAKI S: The reason why | am
aski ng t he questi on and naybe we' re j unpi ng ahead now,
but when you pick transition size for alarge LOCA 14
inches versus 8, that was the expert opinion, that
doesn't nean anything, does it? As long as | don't
propose anything to the Agency, | nean this is just on
paper .

DR SHERON: That's right.

DR. APCSTOLAKI S: Ckay. Ckay.

DR. SHERON:. As | said, our expectationis
is that, you know, that we would like to see risk
reduction conme about as a result of |icensees
i mpl enent the rule.

Some of the benefits, we think, aretimnng
and flow of containment spray. Cont ai nnent sprays
take a | ot of water fromthe refueling water storage

tank, for exanple. It requires a quicker tine to
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switch over. Switch over is one of the things that
affects risk fromthe LOCA. Al so, containnents, you
know, contai nment spray wi Il produce nore wash down in
everything and possibly increase the risk, for
exanpl e, of say clogging the sunp, so obviously, if
there are ways that you don't have to have the
contai nnent sprays initiate autonmatically, that would
be a safety benefit.

|"ve been told a long tine ago, Dr.
Hochreiter is here, | don't knowif he remenbers, but
a long time ago back in the 1970s he once told ne, he
said if we were going to design an ECCS system based
on realistic and best estimte anal yses, we'd never
pi ck 600 pounds for the accunul ators.

There may be a better way to pick set
poi nts for an accunmul ator, for exanpl e, stagger their
injection, to provide better cooling. | don't know - -

DR WALLIS: | think Westinghouse
suggested getting rid of the accunmul ator all together.

DR SHERON: |'msorry?

DR, WALLI S: I think the Westinghouse
Owners Group suggested that they m ght even be able to
do away with the accunul at ors.

DR, SHERON: |"ve heard one person say

that. I'mnot -- | don't know for sure yet. | nean
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that's sonmething that they -- that we woul d have to go
t hr ough t he whol e process.

When we address the LOCA/ LOOP i ssue and as
| said, this is not being pickedupinthisrule. The
way we're addressing the sinultaneous LOOP with the
LOCA assunption that we nmake right now is we have a
topic report in fromthe BWR Omers G oup. W intend
to start reviewing that at the begi nning of the year
in January, work our way through that. And then
extend that to t he PWRs, dependi ng upon howt hat cones
out with our review But we will handle that on a
separate track. Eventually, if we do find a way to
accept it or nodify it that would again lead to a
change in the rule, but not through this particular
rul emaki ng.

The bottomline hereis that we don't want
any proposed plant changes to ultimately result in a
significant risk increase. That's the forenost goal
we have here. We would |like to see risk decrease. W
t hink that plants can be made saf er through judi ci ous
use of this rule, but we recognize that |icensees
coul d use it and some of those changes could, in fact,
result in an increase and t he whol e questi on, what we
want to make sure is we don't -- any increase that

occurs is going to be small and acceptable and
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consistent with 1.174.

MR. ROSEN:. Brian, you just said somnet hi ng
t hat surprised me about the LOCA/ LOOP coi nci dence, the
way that was going to be treated.

| s there arational e or reason why you are

going to do it that way?

DR. SHERON: | think just as a matter of
tim ng. It's a much nore difficult issue to deal
wi t h. Ri ght now the Comm ssion has asked us to
produce this rule in six nonths. | don't think we can

do that if we had to address the LOCA/ LOOP issue.
MR. ROSEN: Because in ny mnd and | think
in many others, it was always tied into this issue.
DR. SHERON: It istied. It's part of the
LOCA anal ysis. But | mean the thing that bothers ne,
for exanple, personally, is the question of okay, so
| get rid of the simnultaneous LOOP occurring with a
LOCA. People would argue and say yeah, what's the
i kel i hood you're going to get a | oss of power at the
exact instant that the pi pe breaks? Probably it's not
very high. But the question is is that in this day
and age with the grid the way it is, all right, and
we' ve seen a | ot of exanples, you m ght say, would a
LOCA which drops the plant off the grid, ultimtely

result inaloss of off-site power or sone tine |l ater,
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a del ayed LOOP. W need to | ook at that, okay?

A del ayed LOOP, a LOCA del ayed LOOP | eads
to a whol e new set of questions |ike doubl e sequenci ng
and so forth. That's got to all be worked t hrough and
we' ve got to see whet her or not howwe deal with this.

MR. ROSEN. Let's say you do that and then
you conclude that wunder certain circunstances,
what ever they are, it's okay for someone to propose
not doing the analysis wth a coincident LOOP and
LOCA.

DR SHERON: Right.

MR. ROSEN: How do they then proceed? Do
t hey cone i n under this rule change, 50.46, or do you
need -- | think you said you need anot her rul emaki ng.

DR. SHERON: W woul d probably propose a
second rulemaking to deal with the outcome of the
LOCA/ LOCP revi ew.

MR. ROSEN: So that would delay that
resol uti on even nore.

DR SHERON: It allows this resolutionto
go forward. 1In other words, if we were to deal with
LOCA/ LOCP today, | woul d not be standi ng here saying
| need to get a rule, a proposed rule out by the end
of the year, because | wouldn't be able to do it.

CHAI RVAN SHACK: But you are sayinginthe

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




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

18

current version of the rule that for breaks | arger
than the transition break size they can take credit
for off-site power being avail abl e?

DR. SHERON: Yes. |In other words, it's
t he best estinmate anal ysis.

CHAI RVAN SHACK:  Ckay.

DR. SHERON: But for the small break
bel owtransition, they woul d still assune a LOCA/ LOOP.

CHAI RVAN SHACK: But for the | arge break,
you are building it into the rule.

DR. SHERON: Yes, although thereis -- we
do want to make sure that a plant, if it does have and
you'll hear about this later in the presentations,
okay, but if you have a large break, and if they
require, for exanple, two RHR punps in order to
mtigate it now, in other words, you can't take the
single failure, okay. They can't be operating, with
one train out of service. Let's say they took a
di esel out for maintenance and they have a train out
of service. If they can't handle the |arge break
W thout -- even without a single failure --

CHAI RMVAN  SHACK: Even if they could
justify it under an A-4 analysis on a risk basis?

DR. SHERON: Ri ght now, yeah, that's our

def ense-in-depth and we' || get intothat alittle bit,
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you know, in |ater presentations. So I'd like to
defer that.

MR. ROSEN: But you don't need the single-
failure when you're tal king about the | arge break

DR SHERON: Right, that's correct.

DR. KRESS: On your previous slide you had
a bullet on no significant increase inrisk. Wen we
| ook at this rule change there was a whol e shoppi ng
list of changes that could be nade in the plants as a
result of the rule and my concern i s howare you goi ng
to keep track of the cunulative change in risk? |
know 1.174 calls for that, but I don't know what the
mechani smis for tracking these.

DR. SHERON: | don't think we need to
change cumul ati ve change in ri sk because if you think
about it, 1.174 sort of has that built in.

DR. KRESS: So long as you don't change
your PRA and t he PRA keeps gi ving you a new CDF, a new
LERF.

DR. SHERON: Well, for exanple, a plant
comes in and proposes a change and | et's assune that
it increases the risk by some small amount, okay?

DR. KRESS: And you nove along the
absol ute axis of the --

DR, SHERON: Ri ght. And let's say we
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approve it because it neets the 1.174. Let's assune
a -- they nmake sone other changes to the plant.

DR KRESS: Sonmewhere el se on the axis?

DR SHERON:  Yes.

DR. KRESS: So the tracking mechanismis
just the PRA result of the absolute val ues?

DR. SHERON: denn, do you want to --

DR KRESS: That bothers me a little.

MR. KELLY: This is Aenn Kelly fromthe
Staff. W will be talking about this later,
particularly in the presentation tonorrow. But
basical ly, there are mechani snms that we have there to
assure that the cunul ative changes that occur are
reflected in the PRAs and that the |icensees conti nue
to assure that over time that the changes that are
made under 50.46a would not, over tinme, conme to
represent an undue increase in risk.

DR. KRESS: 1'Ill be interested in seeing
t hat .

DR. SHERON: Because if the risk were to
start increasing and increnentally, all right, if you
follow the criteria of 1.174 today --

DR. KRESS: It has breaks in it.

DR. SHERON: It would not allow certain
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i ncreases to occur, you know. |In other words, as you
nove up in risk, the allowable increases becone
smal | er and smal | er.

DR. KRESS: As long as your PRA is
constant and stays the same and you're not changi ng
it.

DR. SHERON: An the Staff will talk to you
about their plans for a review period.

DR. APCSTOLAKI S: Thi s assunes t hough t hat
you can quantify changes in the nodels.

DR KRESS: That's ny problem

DR. APOCSTOLAKI S: If you are affecting
redundancy - -

DR. KRESS: And then there's sone gam ng
you can do. You can offset risk by changing tine and
the uncertainty of these things are different.

DR APCSTOLAKIS: | nean we've seen that
in power uprates where we really didn't have a good
quantitative estimate of the CDF, but the argunment was
that it's small. So you will have a bunch of those
and you will not have a quantitative estimte, so it
woul d be very hard to keep track of the cumul ative --

DR. KRESS: This is ny concern, how they
track this.

DR. SHERON: Well, | think if you see in
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the fourth bullet here, process for approval of plant
changes, | think when we get into that presentation,
hopefully that will answer a |ot of your questions.

Just so you know what you' re goi ng to hear
today, you're going to hear an overview of the
proposed rule. They're going to talk about how we
went about sel ecting the transition break size, howwe
got to the nunbers we did. In other words, | know if
you | ook at the expert elicitation and you | ook at,
for exanple, the 10° break size, it's not the size we
pi cked. There's a reason for that.

ECCS analysis requirenments, we'll talk
about what we expect |icensees to have to submt
regardi ng the analysis. O her conform ng changes.
One of the biggest difficulties we had when we were
formulating this rule is and |1'm going to use the
word, it's tentacles. 50.46, as you know, kind of
per meat es through the whol e design of the plant. It
affects a ot of aspects of it.

And one of the things we had to nmake sure
is that when we changed 50.46, does it have -- what
ef fect does it have on other parts of the regul ati ons,
ot her parts of requirements and so forth.

DR. APOCSTOLAKIS: Brian, | keep hearing

that and | would like to see an exanple or two of
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t hese tentacl es.

DR. SHERON: You will get - you will hear
- - DR. APCSTOLAKIS: W will hear?

DR SHERON:  Yes.

DR. APCSTOLAKI S: Ckay.

DR. SHERON: And then you'll hear about
our process for approvi ng pl ant changes based upon t he
new DBA. This is the question you asked, is when a
| i censee cones in and says | now want to avail mnyself
of this rule and make a change to nmy plant, we'll talk
about the process that we will go through.

Just so you know what our schedule is, we
want to conplete our statenment of considerations in
Novenber. This is basically the background docunent

t hat expl ains the basis for the rule and so forth that

we put out in the Federal Register as part of the
rul emaki ng process and it basically provides the
reader the whol e background of why we're doi ng what
we're doing and what the basis is, what the
justification is.

W would also like to receive an ACRS
endorsenent |etter in Novenber. We would like to --
our plan nowis to send the proposed rul e package to
t he Executive Director in Decenber and presum ng t hat

t he Executive Director is satisfiedwithit, we wuld
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hope the EDO woul d forward that to the Commi ssion by
the end of the year

One thing that we're not going to talk
about in detail here, but I"'msure will be the subject
of a nunber of other Conmttee neetings or
Subconmittee neetings is that in order to inplenent
this rule, we believe there needs to be a reg guide
that goes along with it, that provides nore detail in
terms of howto, what are accept abl e ways to i npl ement
this rule.

W plan to have a draft reg guide
avai |l abl e by the sumer whi ch woul d go out for public
comment and the hope is is that we woul d have at the
time we have a final rule, we will also have a reg
gui de that will acconpany it so that people will know
exactly what is an acceptable way to inplenent the
rul e.

And | believew th that, that's the end of
nmy presentation.

DR. WALLIS: This will be areg guide that
actual Iy does explain how you're going to do things.
It doesn't just say you' ve got to do thenf

DR. SHERON: Yes. And again, we're still
in the planning stages, so | don't think we're in a

positiontoreally talk in detail about it, but we're
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going to have a task group, tech staff that are going
to be working on this and we'l|l be schedul i ng nmeeti ngs
with the Subconm ttee over the course of the year to
provi de you nore information on it.

Wth that, Dick, | believe you' re next.

MR. DUDLEY: Well, good norning. |'mbDick
Dudley. 1'mthe NRR Rul emaki ng Project Manager for
the revision of 50.46. |'mgoing to start talking to
you about the structure of our draft proposed rule.

Basically, we've left 50.46 essentially
unchanged, except that we've added to it an additi onal
provision that would allow |licensees to be either
50. 46 or the new section we've added, 50.46a whichis
a voluntary alternative

In 50.46a, we've included all the
requirements for this risk-inforned alternative,
different ECCS requirenents, different acceptance
criteria, PRAcriteria and the process for doi ng pl ant
changes.

In order that there are no conflicts
between 50.46a and the existing general design
criteria, we've made some conform ng changes to the
GDC. The GDC for electric power systens, ECCS GDC 35,
contai nnent heat renoval; GDC 38, containnent

at nospheri c cl eanup; GDC 41; GDC 44 on cool i ng wat er;
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and GDC 50 on contai nment design basis. And you'l
hear about these changes in sone detail in a later
presentation.

As Brian has already told you, the 50.46a
proposed rul e addresses only LOCAredefinition. W're
going to do the LOCA/LOOP issue separately in the
future.

The structure of the draft rule is
di scussed on this slide. Basically, we' ve taken the
full spectrum of LOCAs and we've broken it into two
regi ons by defining what we call the transition break
size or you'll probably refer to it as TBS. W' ve
selected the TBS based on frequency and other
consi derations, not just frequency.

Under this rule structure, the breaks in
the small er break region continue to be design basis
accidents, therefore they nmust continue to neet the
current requirements in 50.46 for the analysis
requi renents and acceptance criteria. But breaks
| arger than the TBS woul d becone beyond-desi gn-basi s
acci dents. However, we are going to require that
mtigation capability is denonstrated for breaks in
this larger break range up to the full doubl e-ended
break up the largest pipe in the reactor cool ant

system But we would allow the licensees in doing
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this mtigation analysis, to use less stringent
anal ysis assunptions and |ess stringent acceptance
criteria.

However, as Brian has al so di scussed, we
will require that mtigation be denonstrated for al
at power operating configurations. All sequences or
series or groups of equi pment that the |licensee pl ans
to operate with shoul d have been anal yzed and shoul d
have been shown that with that equipnent, they can
mtigate the doubl e-ended break of the |argest pipe.

DR. BONACA: For "mitigation," you nean
somet hing el se, right?

MR. DUDLEY: Pardon?

DR, BONACA: For "mtigation", the
objective of mitigation here is coolability rather
than being a strict definition of tenperature?

MR. DUDLEY: Well, yes. Qur acceptance
criteria are a little bit nmore liberal for this --
what we call mtigation for this which would be a
beyond- desi gn- basi s acci dent.

DR. BONACA: So | think at the bottom I
would like to see another bullet that says |ess
stringent acceptance criteria.

DR. APCSTOLAKI S: | don't understand what

t hat neans?
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The accidence criteriaare nore |iberal or
t he assunptions are nore stringent?

VR, DUDLEY: Well, both, both the
assunpti ons and t he ECCS anal ysi s acceptance criteri a.
And we're going to have a lot of detailed
presentations on that upcom ng, so|l'msure that wll
be made cl ear

DR. WALLI S: "Al'l at-power" means |ow
power as well? Does not mean shut down? What is "All
at - power" nean?

MR. DUDLEY: It doesn't nmean shut down.
And we really haven't | ooked at that in great detail
but 1 believe that we consider it to be all at-power
when you're greater than zero power.

DR. WALLIS: So if there are any neutrons
at all, "at-power"?

MR. DUDLEY: 1'Il have to have sonebody
el se discuss that with you, really.

DR WALLIS: There are even neutrons at
shut down.

VR. DUDLEY: Mostly what we're talking
about is near full power or higher power conditions.
We haven't really | ooked at the range of power that we
need to be very careful --

DR. WALLIS: Have you |looked at it?
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MR. DUDLEY: Unl ess anybody el se can add

to that? | think we just haven't really | ooked at
that yet. It is a proposed rule and it m ght al so be
sonet hi ng we' d get sone hel p fromthe i ndustry and t he
public with other conments.

Bri an?

DR. SHERON: Graham l|et nme give you an
exanple, if | could.

Alicensee cones i n and proposes to uprate
power, say 10 percent. In order to mtigate the
doubl e-ended guillotine, even with best estimte
assunpti ons, they assune that -- not assume, but they
cal cul ate that they have to have both |ow pressure
injection punps available. And they only have two
punps.

Let's assune that they want to take a
di esel out of service. Thisis the one | tal ked about
before for mai ntenance, for 14 days. If they were to
have a | oss-of-coolant accident and they |ost the
of fsite power which they woul d assune, they woul d not
be able to mtigate the event.

Wat we're saying is that they have
several options. One is they can shut the plant down
whil e they take the diesel out of service or they can

reduce power to a level such that one |ow pressure
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punp woul d be able to mtigate the event and neet the
criteria. |f they chose that, they woul d have to have
an analysis, | believe, that would denpnstrate that
under those operating conditions they could nmtigate
the event. So they would have, in other words, they
would be at a lower power |evel than what their
| icense says, but because they have a punp out of
service, they would still have to denonstrate they
woul d neet the acceptance criteria. Does that nake
sense?

DR. WALLIS: Yes, but | was just wondering
how bi g a range of power is covered here when you say
"all at-power"? How |ow does the power go for which
t hey have to denonstrate effectiveness?

DR, SHERON: | think from all of our
experience, | nean obviously running at full power is
typically thenost limting condition because of decay
heat and |inear heat generation.

DR, VWALLI S: But if you tenporarily
decrease the power, you haven't really changed the
decay heat yet?

DR. SHERON: No, but if you tenporarily
decrease the power for reasons of denonstrating that
you can still mtigate the event with one train out of

servi ce, for exanple.
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DR WALLIS: | just wonder if you meant
all power fromzero up to the nmaxi mum allowed or if
there's sonme cutoff at |ow power? That's what |'m
really getting at here.

MR. DUDLEY: The way theruleis currently
witten it would be critical and above.

DR UHLE: This is Jennifer Uhle fromthe
Staff. Yeah, it's whenever you're critical, soit's
nodes one, two and three.

DR. WALLIS: \Wienever you're critical,
what ever the power |evel nay be?

DR UHLE: Yes, right. So shutdown is not
consi der ed. At that point you're into tech specs
where we have requirenments for being able to take
t hi ngs out of service or not.

CHAI RVAN SHACK:  But again, this trunps A-
4 anal ysi s where you coul d anal yze this on the basis
of risk and denmponstrate that you coul d operate that
way. So you would have prescriptive requirenents
above and beyond the A-4 requirenments?

DR, SHERON: Yes.

MR. DUDLEY: So a licensee that opts to
use the 50.46a alternative would performa new ECCS
anal ysis for breaks | arger than the transition break

si ze. After conpleting this analysis, sone plant
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desi gns woul d no | onger be | i m ted by t he doubl e- ended
guillotine break of the |argest pipe. This would
allow a |icensee to propose a significant nunber of
di fferent changes to pl ant operati ons or pl ant desi gn.
Al'l of these changes nust either be approved by the
NRC as a | i cense anendnment or neet an i nconsequenti al
risk criterion.

DR WALLIS: That's a new word, is that
the sane as 11747

MR, DUDLEY: No.

DR WALLIS: It's sonething new.

MR DUDLEY: It's a new one, yes.

DR. APOSTOLAKI S: And you have a docunent

t hat descri bes that?

MR.  DUDLEY: W will describe it
gquantitatively, | guess, in a reg guide.
DR, WALLI S: But you have not vyet.

MR. DUDLEY: But the rule does not really say
what inconsequential would be.

DR. APOCSTOLAKI S:  Shouldn't -- | nmean the
first time or few tines that the licensees will do
this, shouldn't the Staff |look at it and get --

VR. DUDLEY: We'll get into that. e

will. Plus you're going to hear about it in great
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detail tonorrow.

DR. APOCSTOLAKIS: This will be something
l'i ke 50.59?

MR DUDLEY: Right, yes.

DR. WALLI S: Renenber how much we qui bbl ed
about 50.59 and what you nmeant by "mininmal" and you
took a whole day to try to sort out.

DR. APOSTOLAKIS: If it takes a day, we
will be |ucky.

(Laughter.)

MR. DUDLEY: Let me get to the next slide
and if it's still an issue, please stop ne.

Al'l the license anendnents, those that
come in for formal approval should be risk-inforned
i cense anendnents. Then they would have to neet
criteria, acceptance criteria consistent with Reg
GQui de 1.174. Def ense-in-depth would have to be
adequate. Safety margi ns woul d have to be adequat e.
A nonitoring program would need to exist. And the
licensee would have to neet an acceptable risk
criterion as --

DR WALLI S: Now there's something
different here. The safety margin issue has slowy
changed. The first statenment | think from the

Conmi ssion said naintain safety margins, it seens to
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me means that the sane safety margin -- now you're
t al ki ng about adequate safety margins. That seens to
indicate you could shrink the safety margin until
there wasn't any left. So it's a very different
st at enent .

MR. DUDLEY: Well, if it wasn't any left,
we woul dn't call that adequate.

DR. WALLI S: See what | nean. The
original statement said maintain. That seens to ne
nmeant have the sane safety margin, not shrink it.

And t hey' ve changed it nowto adequate, so
it could be shrunk, but still be adequate.

DR. APOSTOLAKI S: Wll, how can we
mai ntai n? Then we can't do anyt hi ng.

DR, WALLI S: Exactly, but the original
| anguage sai d naintain.

DR. APOCSTOLAKI S: But nmybe it was | oose
| anguage, | don't know.

MR. DUDLEY: W're going to talk about
that issue all tonorrow norning.

DR WALLIS: We'll tal k about it tonorrow?

MR DUDLEY: Yes, we wll.

DR. KRESS:. Let me ask ny question again
about tracking by way of 1.174. | envision a plant

havi ng a PRA that has perhaps sone i nadequat e nodel s
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init. And they want to i nprove those nodels. They
go in and change a PRA to make a better nodel for say
sone of the severe accident parts or something and t he
net result is that they change their predictions of
CDF and LERF to nuch | ower val ues.

Now they reposition thenmselves on the
1.174 curve. Now -- so tracking the cunul ative ri sk,
they may junp backwards so they can actually nove
forward again.

My question about that is how are you
going to track the PRA changes? |s such a thing going
to be allowed? | think probably should be, but how
are you goi ng to go back and say okay, you didn't just
gai n your PRA, you actually nmade an i nprovenent.

MR. DUDLEY: Right. | believe, denn, we
have all of that covered in the way we've |l aid out --
it wll be gone over in detail tonorrow norning, but
| believe we're going to discuss all of that for you.

DR. APOSTOLAKI S:  You have PRA experts on
your teanf

MR. DUDLEY: Yes. And tonorrownorningis
when they're planning to give that presentation.

DR APCSTOLAKI S:  Geez.

MR. DUDLEY: Mark will go ahead ri ght now.

MR. ROSEN. What Tom describes is a very
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i kely scenario because if PRAs were, in fact, done
originally in a very conservative manner, so the
nodel s when they' re i nproved typically do reduce ri sk.

MR. RUBIN. |'mMark Rubin. A good segue,
Dr. Rosen, thank you. W have seen decreases in risk
as the PRAs have been i nproved, updated, nore current
pl ant-specific data has been put in and we're
certainly aware that plant risk changes can reflect
fiscal plant changes, operational changes, but also
nodel i ng changes, the data updates.

And so we' | | descri betonmorrow, you'll see
that what we're going to try to do on tracking
cumul ative risk is as plant PRA nodel updates are
done, have the licensee |ook at the bundle 50.46a
pl ant changes that have been inplenented by the
authority granted in this rule and then re-eval uate
what the delta risk inpact is, using the new, call it
a baseline risk nodel, if you wll.

Sothey'll continually re-investigate that
t he 50.46a changes neet the acceptance criteria for
small risk increases. There could be ot her changes,
totally unrelated to 50.46a allowance that could
af fect changes perhaps to LPClI, accunul ators, other
sequences that weren't originally considered in the

rule. So we do periodically update. The rule
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requires that every other refueling outage will bere-
| ooked at and we' Il descri be our approach, at | east in
the draft rule for you tonorrow.

MR. ROSEN: | think what you're saying to
be sure | understand, Mark, is the nodel, the PRA
nodel at a given nmonent in time, when you inprove it,
to nodel sonething you didn't nodel before and the
ri sk goes down, you now have two nodels. The first
nodel doesn't somehowevaporate. It's on the conputer
somepl ace. It's still there, so you can then use both
of those nodels to |ook at the difference that the
nodel i ng makes given a change. Am| correct?

MR RUBIN. Well, it'sdifficult totryto
strip out what drives all the changes, sone are
nodel i ng changes. Sone are plant-specific physical
changes or inplenentation or operational changes.
You're right, we could try to separate each of the
changes out and what their source is. Over the years
when we've struggled with that, we found it's very
difficult to do and rather than ask the |icensee to
keep a nunber of nodels, in effect, and keep tryingto
re-assess as each nodel advances, we thought it woul d
be equally or perhaps nore easily inplenmentable to
have them have a re-assessnent of the now current

basel i ne nodel | ooki ng at t he 50. 46a al | owabl e changes
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because the bottom line is are the changes you're
doi ng under this rule authority resulting at nost a
smal |l increase in risk?

The nost current PRA nodel is the proper
tool to give you that insight and so rather than have
different PRA nodels in that tinme sense, what they're
going to have is a variation of your current new
baseline PRA nodel with the changes in and out and
then | ook at the delta risk.

DR. KRESS: | think that's a rational way
to do it. The thing that worries nme about is the
uncertainties will change also with these changes.
I"m not sure how you're dealing wth the
uncertainties. For exanmple, |I couldactually envision
a change, giving you a |ower absolute CDF in the
cal cul ation, but the uncertainty gets a |ot |arger.
So you mght end up mking a decision that's
di fferent.

But | thinkit'sonlyrational. Youcan't
have 15 versions of a PRA. Just the current one that
has the best representation of the plant and t he best
representation of the nodel is probably the one you
ought to use.

MR. RUBIN. That's what we believe, yes

sir.

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




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

39
CHAI RMAN SHACK:  You also get into this

thing that every change in your PRA is now going to
send you back to re-look at all your bundled 50. 46
changes?

DR. KRESS: No. |If the change in the PRA
gives you an increase in risk, | think you may have a
poi nt there. Then you may have to go back and | ook.

MR. RUBIN. W have two trip points and
we'll be tal king about them tonorrow. But it is
possible, | believeit certainly is possible that you
coul d have a decrease in risk in your new baseline PRA
nodel, but have an increase in the delta risk
contribution fromthe all owabl e 50.46a changes.

So yes, and the answer to Dr. Shack's
point is, yes, the licensee will have an obligation
for nonitoring and feedback when they update their
nodel , to go back, | ook at the bundl e 50.46a changes
and assure thenselves it has a small increase in risk
at the nost. But it should be trivial.

DR. KRESS: So you will have to have sone
sort of tracking of each of the 50.46 changes that are
made?

MR RUBIN:  Yes.

DR. APCSTOLAKIS: Well, | realize we're

going to tal k about it tonorrow, but as a prelude, it
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seens to ne that this discussion, plus the docunents
| have read take it for granted that all these changes
can be reflected in the PRA and | have serious doubts
that that can be done, especially when | read in
50.46a that the wuncertainties in the calculated
results can be estimated and there is a high | evel of
probability that the criteria would not be exceeded.

It seenms to nme that nost of these changes
woul d affect margins and | really don't know of any
PRAs t hat quantify margins, so | don't understand how
we're going to do all of these things and maybe there
is sonething therel don't see, but naybe tonorrowyou
can address that question.

MR RUBIN. We'll do the best we can.

DR. APOSTCLAKI S: The issue is
gquantification of margins, the way | read all this.
And PRAs deal wi th redundancies, not margins.

Mar gi ns are done separately. In fact, we
heard here in the new licensing - -what is it,
framework for future reactors, even there they say
mar gi ns are done separately fromthe PRA which deal s
with traditional defense-in-depth redundancy and so
on.

So | don't know how we' re going to do al

this, keepi ng track of cumul ati ve changes, maki ng sure
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thereis a high probability that thecriteriawll not
be exceeded. Al that is snelling of margins to ne
and --

DR BONACA: | think it is very inportant
what you're saying, George. | think it is very
i nportant what you're saying. W have seen already,
for exanple, if you have a rel axati on and you' re usi ng
that margin to i ncrease power, we al ready have seenin
t he power uprates the difficulty that they are having
in including all contributions to risk. Typically,
what we get is a snapshot of the i npact of a | onger or
| esser tinme to performan action.

DR. APCSTOLAKI S: Right.

DR. BONACA: Ckay, but when we ask
guestions regarding |larger anount of activity, for
exanple, in containment, resulting in a severe
accident, if you are a power uprate, we -- those
i ssues are not consi dered.

DR. APOSTOLAKIS: And as | recall, nost of
the time it was really judgnent calls.

DR. BONACA: Absolutely.

DR APOCSTOLAKIS: W saidif the avail able
times are reduced from42 m nutes to 39, we don't know
what the inpact is going to take, but come on now,

everybody knows this is small.
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| don't know, if we are basing all these
eval uations and arguments of this type, how we can
guantify and keep track of cumul ati ve changes and al
that, | nean the inpression | get fromthe rule, the
draft rule that | read is that doing this is kind of
easy. Al we havetodois tell youw're goingto do
it.

| have a little bit -- | am perpl exed.
Dr. Powers is not here, so sonebody has to be
per pl exed.

(Laughter.)

So we discuss this tonorrow, right?

MR RUBIN:. Yes sir.

DR. APCSTOLAKI S: Ckay, thank you.

MR. DUDLEY: Fifty-forty-six-ahasits own
requi renments for PRA quality and scope al so.

Now talking a little bit nore about the
i nconsequential risk plant changes. The licensees
would be allowed to nmke these changes w thout
specific NRC review of that individual change. But
before we woul d al lowthat, the |licensee woul d have to
submt their risk assessnent to us and their internal
revi ew process for making sure that defense-in-depth
and other criteria |like that were maintained.

And after NRC approved both the PRA and
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the licensee' s internal reviewprocess, thenlicensees
woul d be allowed to nmake these inconsequential risk
changes and for this the |licensee nust nake sure --

DR, WALLI S: Are these inconsequenti al
things, this 20 percent thing which we're going to
tal k about later?

MR, DUDLEY: No, no.

DR WALLIS: It's sonething el se?

MR. DUDLEY: |It's a different criterion
and it's not specifically called out in the rule.

DR WALLIS: Ckay.

MR. DUDLEY: W have to nunerically or
quantitatively do that in guidance.

And they have to keep track of the
cunul ative risk increase for all the i nconsequenti al
ri sk changes that they do and the sum total of all
those changes that we don't see should also be
i nconsequenti al .

DR APOSTOLAKIS: And a |l ot of these will
be judgnental, so it will be very hard to do that.

MR. DUDLEY: In sone cases, Yyes. The
desi gn change |licensing process for the changes that
aren't inconsequential, again, the |icensees submt
those design <changes as risk-inforned |Iicense

anendnents. The NRC woul d revi ew and approve those
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| i cense anendnments and any possi bl e security aspects
associated with those changes would be evaluated
during the anendment revi ew process.

Agai n, a little nore detail on
i nconsequential risk. The licensee submts its PRA
and review process to us. The PRA nust neet our
acceptance criteria and the | i censee' s revi ew process
nmust ensure defense-in-depth and safety margins.

The NRCwoul d t hen approve this |icensee's
PRA and review process. W would nodify their
license, perhaps we'd add a license condition or
what ever that would authorize the |licensee to make
future inconsequential changes --

DR. WALLIS: Nowthis to ensuring def ense-
i n-depth and safety margins. In all the discussion |
saw, that seenms to be very qualitative and it's again
up to the judgnent of sonmebody. It's not sonething
whi ch has any nunbers associated with it.

MR. DUDLEY: | think that's correct, but
t hey woul d still have to have a process that m ght not
be a quantitative process.

DR. WALLIS: It's a w shy-washy | ogi cal
process, isn't it? You never define what you nean by
safety margin.

VR. DUDLEY: Agai n, additional on that
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we' d have to give you tonorrow.

MR. ROSEN. Can you tell me sone nore by
what you nean by PRA nust neet acceptance criteria?
What, in general, do you have in m nd?

MR. DUDLEY: Well, | guess the quality and
scope. I'msorry, the quality and scope requirenent
for PRA. Acceptance criteria was a poor choice of
wor ds.

MR ROSEN: And you're going to define
t hose out of whole cloth or are you going to rely on
st andar ds, ANS standards or ASME standards? Is there
any tie to any of that body of work?

DR. APCSTOLAKIS: It shoul d be.

MR. DUDLEY: |'mgoing to get sone nore
hel p here, if you don't m nd.

DR. APOSTOLAKIS: | nean it's the phased-
in approach to PRA.

MR, ROSEN: Vell, | don't know. [ m
trying to find out what they think.

MR. RUBIN: Yes, sir. Dr. Apostolakis,
that was the answer. W're going to be trying to
i npl emrent and be consi stent with t he phased-in peri od,
quality -- particularly taking advant age of the ASME,
t he ANS st andards and DQ 1.200. This would be one of

the nost intensive applications of 1.200. And the
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quality requirements that would consequently be
i nt ense.

DR. WALLIS: When you get to the reg guide
coul d you perhaps give us sone exanpl es of requests
which would be turned down on the basis of not
ensuring defense-in-depth and safety margi n?

I"d like to see an exanpl e of sonet hi ng
which would be turned down based on inadequate
def ense-in-depth or safety margin.

DR. APOCSTOLAKIS: O sonething that has
been --

DR WALLIS: Has been turned down.

DR.  APCSTCOLAKI S: You guys have been
maki ng regul atory deci si ons based on 1.174 for a | ong
time now Has there ever been a case where you turn
down sonething when the delta CDF was small, but
because of the qualitative argunents regarding
def ense-i n-depth, you said no.

DR KRESS: Sprays in AP600.

DR. APCSTCOLAKI S: Mark? No, we did that.

MR. RUBIN. Let me think about that. |
can think of only one exanple in the heat of the
nonment. And that was an | LRT type A extensi on request
wher e there was sonme uncertainty inthe baseline risk.

The |icensee did not have a very conpl ete nodel and
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t he i npact fromthe 15-year extension was pushing the
acceptance criteria. And it got into an area of
uncertainty and confidence and the | ack of nodeling
scope and because of that, we limted the extensionto
| ess than the |icensee had originally requested.

There could very well be others, but --

DR. APOCSTOLAKI S: Coul d you send us a few
of those at some point?

CHAI RMAN  SHACK: Every risk-inforned
i nspection request essentially has a def ense-i n-depth
fl oor because based on purely risk alone, they could
alnost elimnate inspections and they mmintain a
floor. So there's a defense-in-depth argunent there.

DR APOSTOLAKIS: But this is part of the
way of doing business there. The question was does
anybody come in with a request that nmet the delta
CDF/ delta LERF criteria, but the Staff sai d no because
the qualitative defense-in-depth and safety margin
requirenents are not net. If they could send us a
couple of <cases like that that would be very
enl i ght eni ng.

DR, WALLI S: That would explain the
rationale to why they were turned down.

DR. APOSTOLAKI S: Now defense-in-depth,

thisis aphilosophy really. It's a broad concept and
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when you say defense-in-depth you nean the list of
bullets that are in 1.174?

MR. DUDLEY: Yes, yes, that's basically --
again, we've pretty nmuch taken Reg. CGuide 1.174
criteria and we've essentially, if you look in the
regulation, inthe rule |language, you'll see a |lot of
famliar criteria.

DR APOSTOLAKI S: Now in |ight of what
happened at Davis-Besse, should we make part of
def ense-in-depth to think about safety culture?

MR. DUDLEY: We haven't expanded that
definition of defense-in-depth past what's in Reg
GQuide 1.174.

DR APOSTOLAKI S: Maybe it's sonet hi ng you
ought to think about.

MR, DUDLEY: Well, if we're going to
finish this rule in six nonths --

DR. APOCSTOLAKI S: Wl 1, on the ot her hand,
this is reality.

VR, DUDLEY: Yes.

DR. APOSTOLAKI S: | was readi ng t he expert

opi nion -- by the way expert opinion elicitation, not
expert opinion elicitation. Anyway, | was reading
that. It said safety culture was an issue, safety

culture we thought about. Then at the very end it
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says the experts decided not to include safety
culture.

So sonebody at | east thought that that was
an inportant issue. | realize it's very difficult,
but we can't take credit for the vari ous probl ens that
are in place without considering the possibility that
t hey woul d not be inplenented correctly, that other
t hi ngs nmay happen.

The ot her thing that was i ncredi ble there
is that experts and materials were passing judgnent
about how safety culture would i nprove in the future.
| mean if you're an expert in one field, you' re an
expert in everything right, especially materials, |
guess.

It seens to nme sone reassessnment of what
we nean by defense-in-depth is in order here. Don't
you think, M. Rosen?

MR. ROSEN: [|'Il pass on that, George, but
| would like to ask the question about your third
bul I et. Wen you say "NRC approves”, | think what you
mean is the NRC is going to approve the PRA and the
i censee's review process, am| correct?

MR DUDLEY: Yes, that's correct.

MR. ROSEN: Now that says to ne that NRC

is going to be in the business of approving
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everybody's PRA who cones in for a change and that's
different. NRC has not approved PRAs. They' ve
approved applications of PRAs, but are you just using
| oose | anguage here or do you really nean they are
going to approve the PRA for the use?

MR DUDLEY: Yes, that's exactly.

MR. ROSEN:. Ckay.

VR. DUDLEY: W' |l be approving their
approach and their justification basis for making the
50. 46a changes either the small i nconsequenti al ones,
bel ow smal|l -- the inconsequential ones we can talk
about nore tonorrow, that they have an adequate
anal ysi s, eval uation basis to support that, as well as
t he individual changes that m ght have higher, but
still small increases inrisk that their PRA nmethods,
their data an their inplementation of the decision
maki ng process i s adequate.

So we won't be approving "the PRA". So
yes, you're right.

MR. ROSEN. No gl obal approval of PRA.

MR RUBIN. That's correct.

MR ROSEN: | think that's the right way
of saying that.

MR RUBIN:  Yes.

MR. DUDLEY: Thank you, Mark. Since the
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sel ection of the TBS was based in part on frequency,
the NRC will continue to nonitor LOCA frequency
information. |f any significant changes result inthe
future, we may change the transition break size. W
could do this by rul emaki ng or order, dependi ng upon
t he significance of the change.

DR. KRESS: Let ne ask you about that.
The reason that they pulled together an expert panel
to elicit their opinion on frequency is because you
didn't have enough i nformati on, actual data on breaks
to establish the frequency for various sizes. Does
this bullet nmean you're going to periodically cal
t oget her a new panel of experts and do a new expert
opi nion elicitation?

MR. DUDLEY: The detail we'll have on that
will be the next presenter, but | mean | woul d think
that nore than likely it would just beif we have sone
actual events that occur.

DR. KRESS: But you're not going to have
t hose.

MR. DUDLEY: Cause us to question --

DR.  KRESS: You're not going to have
t hose, | don't think

CHAI RMVAN SHACK: But you mght find new

mechani snms of degradation that the panel haven't
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consi der ed.

DR. KRESS: Yes, but then you have to cal
it a new panel .

CHAI RMVAN SHACK: Wel |, at | east you woul d
indicate, right, that you' d have to rethink this.

MR. DUDLEY: It woul d depend, | guess, on
what we found as to how we woul d pursue it.

CHAI RVAN SHACK: Suppose you have your new
super duper probabilistic fracture nechanics nodel and
find you were way over conservative. Wuld you reduce
t he break size?

DR KRESS: Good questi on.

MR. DUDLEY: Yes, we would absolutely
consi der that.

MR. ROSEN: | think those would likely be
very disruptive changes, but | don't see any
alternative to keeping your eyes and ears open and
accept the consequences that operating experience
dictate.

MR. DUDLEY: That's correct. And because
of that, if we do make changes to the break size by
increasing it, plant design changes that have al ready
been made wunder this regulation, we'll still be
required to continue to meet our acceptance criteria.

This may require licensees to restore their designin
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certain areas or nmke other conpensatory changes to
their facility so that they can neet acceptance
criteria and because of this that is why we nmade a
change or we' re proposi ng a change to the backfit rule
so that both changes in TBS, that the NRC woul d make,
and ot her changes that |icensees m ght have to nake to
their facilities would not be considered as backfits
or woul d be al |l owed and not prohibited by the backfit
rul e.

CHAI RMVAN  SHACK: But why are risk
increases due to this so inmportant that they don't
need to be backfit, but all other risk increases do?

MR. DUDLEY: Once again, |I'll receive sone
assi stance here.

CHAI RVAN  SHACK: | never understand
coloring risk.

MR. KELLY: This is Aenn Kelly fromthe
Staff. Part of the justification for why we believe
that that's the appropriate thing to do in this case
is that we're going froma situati on where we have
coverage for large break LOCAs mtigation capability
for |arge break LOCAs i ncl udi ng sinmultaneous | oss of
offsite power, plus on top of that an additional
l[imting single failure and we're relaxing that

criteria above the TBS break si ze on t he basi s of what
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we understand the risk associated with those breaks
today so that you no | onger have to consider single
failure. You wouldn't be | ooking at sinultaneous | oss
of offsite power and we believe that if information
should arise that would cause us to think that the
basic wunderlying information that we use for
determ ning the TBS size, if that shoul d change, that
therefore it's appropriate to restore what we
originally had to assure adequate public safety.

CHAI RVAN SHACK: That's an answer.

MR DUDLEY: The next three slides are
basically adm nistrative sunmari es of the outline of
50.46a rule |anguage. The first paragraph is
definitions. The second is applicability and scope.

Paragraph C in 50.46a is the ECCS
eval uation requirenents for both regi ons above and
bel ow t he TBS.

Par agr aph D gi ves t he ECCS acceptance criteria.

DR, WALLI S: Are we going to get into
these in detail sone tine today?

MR DUDLEY: Later, this afternoon, that's
correct, absolutely.

Acceptance criteria for above and bel ow
t he TBS.

Paragraph E would allow the NRC, the
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Director of NRR, to inpose restrictions on |icensees
whose facilities didn't neet 50. 46a.

Paragraph Fis pretty much t he neat of the
rul e. It's the process for design changes under
50.46a. And as Brian has said earlier, unless you
make a design change there's no change in risk for
this facility. It doesn't matter what anal yses you do
or not and that's why this design change process is
quite detailed and we think thorough.

DR. WALLI S: | was really curious about
what a ri sk assessnment, a non-PRAri sk assessnent was.
| thought risk assessnment was by definitionthe result
of a PRA.

MR. DUDLEY: W should have started with

PRA, shouldn't we have, WNark?

(Laughter.)

VR. RUBI N: No, no. It's the
nonquantified nethod. It's margin nmethods, boundi ng
nmet hods - -

DR, WALLI S: | don't accept any non-
quantified nethod. It doesn't nean anything to ne.

MR RUBIN. It's certainly a good point.
The qual ity standards, the ASME and ANS st andar ds bot h

recogni ze non-quantified risk assessnent nethods as
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part of the nethodology and is, in fact, included in
t he standards.

DR. KRESS. These are things |ike FIVE and
the seismc margins?

MR. RUBIN. Sone are pure margins. Sone
are like sem -quantified, FIVE could be partially a
boundi ng nunerical cal culation, rather than a --

DR. KRESS: That's a quantification you
can see.

MR. RUBIN:. Right. But it has to be high
conmpet ence, obviously. It's alowinpact, based on a
qualitative or sem -qualitative assessnent.

Looking to follow through the phase
quality initiative, the guidance is clear that it can
be a maj or contributor totherisk profile. It should
be quantified or a very strong basis given that it's
an insignificant inpact.

VMR, DUDLEY: So paragraph F has PRA
subm ttal and approval process, acceptance criteria
for design changes. PRA acceptance criteria, we
tal ked about that earlier. Non- PRA accept ance
criteria. Mnitoring and feedback requirenents, that
will be discussed in nore detail tonmorrow. And it
also has a process for going through these

i nconsequential risk changes. And finally, F7 is the
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operational requirenent whereit requires|icenseesto
mtigate the double ended break of the |argest pipe
for all at-power operating configurations.

DR. WALLIS: Do | understand you're not
going to tell us what you nean by "inconsequential"?

MR. DUDLEY: Tonorrow we'll discuss it.

DR. WALLIS: Are you going to define it?
O are you just going to waffle around it?

MR. DUDLEY: We'll do that in the guidance
and | really can't --

DR. WALLIS: So you're not going to tel

us what it is until June or sonmething like that?

MR. DUDLEY: Yes, | believe that's
correct.

DR. WALLIS: So you're assum ng that the
concept is going to be a nmeaningful one. It's going

to be enforceable and sonmehow or another a mracle
will occur by June to make it sonething which is
usabl e.

MR.  DUDLEY: Hopefully, it's less
difficult than waiting for a mracle.

DR, WALLI S: It's very vague at the
noment .

VR. DUDLEY: Yes sir, it is. And

paragraph G and H are docunentation and reporting.
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| is reserved. | have to find out what
for sonetine.

And paragraph J is the paragraph that
t al ks about when we make changes to the TBS and t hat
t hey woul d not be considered -- how we woul d go about
doi ng that.

And that conpletes ny presentation. |If
there are any ot her questions on the general aspects
of this, as opposedto the specific technical details,
"1l try to handl e them

DR. WALLIS: | think the devil is in the
details, as usual.

MR.  DUDLEY: Yes sir. Seeing no
guestions, do we want to break or --

CHAI RVAN SHACK: W are actual |y ahead of
schedul e, amazingly enough. But let's go on to the
transition break size.

DR. APOSTOLAKI S: But we still have to be
here tonorrow norni ng.

CHAI RVAN SHACK: Wl |, dependi ng how far
al ong we get.

DR. WALLIS: Are we going to take an hour
bef ore the break?

DR. APOSTOLAKIS: There's nothing wong

wi th having | onger breaks.
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(Laughter.)

MR. ROSEN: This is a kinder, gentler
Geor ge Apost ol aki s.

DR. WALLIS: If we like an early lunch --

DR.  APOSTOLAKI S: It's just friendly
suggestions to the chair.

CHAI RVAN SHACK: Geor ge, we' re t hi nki ng of
your health. Just think how many cigars you m ght
snoke if we broke now.

MR. HAMMER: Good norning, |' mGary Hamrer
in the Division of Engineering of NRR And | worked
on the selection of the transitional break size.

And the concept is basically that we
wanted to pick it based on pipe break frequency
estimates, as near as we coul d esti mate themand t ake
into consideration sone other things that m ght
address sone uncertainties in that.

In the past, there have been a nunber of
studi es of LOCA break frequencies and |' msure sone of
you are famliar with them WASH 1400 whi ch goes al
the way back to the 1970s. That's pretty old
i nf ormati on.

And NUREG 1150 which cane along as a
result of the severe accident study in the early

1990s, | believe, and then |l ater onin the 1990s t here
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was a NUREG CR-5750 which estimated the frequency of

all kinds of events, including LOCAs which had a
little nore conprehensive study.

DR APOSTOLAKIS: | understand the OECD
has a program now?

MR HAMMER | beg your pardon?

DR. APOSTOLAKI S: The OECD has a program
on collecting pipe failure data and all that? PIPEX,
what ever they cal lit?

MR HAMMER: | only listed a few of them
Yes, there are sone others.

DR.  APOSTCLAKI S: But isn't that the
| atest and the best?

MR. HAMVER: These are certainly not the
| atest and the best.

DR APOSTOLAKI S: | didn't see that
nmenti oned anywhere in the docunents |'ve read and |
was wondering why not. Are all the estimtes and t he
judgments and everything consistent wth that
dat abase?

MR. HAMVER  Well, you know, what | was
going to get into next was the next step that we took
and there were a | ot of other sources of information
t hat were taken in the devel opnent of our npbst recent

estimates. And --
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DR. APOSTOLAKI S: One of your experts is,

in fact, involved in that, so | was surprised not to
see that, Lydell

So when was the expert opinion of the
station, when did it take place? Was it a year or two
years ago?

MR HAMMER  \Wen did the --

DR. APOSTOLAKI S: Wen di d you actual | y do
it, yes.

MR HAMMER | think it was in the |ast
year and they're wapping it up currently, they're
putting the report together right now.

W have soneone here who can answer
guesti ons about that expert elicitation. But as | was
going to say, the old studies are based on a linmted
anount of pipe break data and we realized that we
needed better estimates.

DR. APOSTOLAKIS:  Well, see that's what
confuses ne. There is a paper by Fl em ng and Lydel I,
fresh out of print, that says there's a | ot of data.
Now what ki nd of data, |imted amount of pipe break,
you nmean the catastrophic rupture, is that --

MR. HAMMER: Yes. | think -- yes, | guess
| need to characterize that a little bit. There's a

| ot of data in industry, in general, regarding pipe
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failures, etcetera. Some of that m ght or m ght not
be applicabl e to nucl ear experience. W don't have a
ot of experience with failure of nuclear break
pi pi ng, except sone in the smaller diameters. W had
no large break failures, certainly in the primry
system And what we're tryingto dois get a neans to
extrapol ate and get frequencies in those | arger sizes
and this beconmes the difficult task

And so the O fice of Research convened an
expert elicitation panel, as | said, in the |ast
coupl e of years to try to devel op better estimates of
pi pe break frequencies and sone of the data has been
presented in sonme detail to the Conmittee before and
| didn't want to go into it in great detail

They did ook primarily -- well, really
only at degradation-rel ated nechani sns and by that,
t hat i nvol ves failures of pipe that woul d be due just
to the material degrading under normal service
conditions. You wouldn't add on to that |arge | oads
or other things Iike that that m ght make it fail with
| esser degradation. So you're |ooking at -- that was
consi dered one of the big area of contribution inthe
study and that's sunmarized in the SECY report 0060
earlier this year.

And we used those results as a nobre or
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|l ess as a starting point for selecting the TBS.

CHAI RVAN SHACK: Well, just before we --
do you agree that failure of the pipe due to the
degradati on nechanismis the dom nant mechani sm for
| arge break LOCAs?

MR, HAMVER:  Well, it probably is, but
what we're seeing is that there m ght be sonme other
areas that mght deserve sone closer attention,
particularly inthe seismc and | was going to nmention
these a little later, seismc large |oads that are
very infrequent, but they m ght b eon the sanme order
of magni tude of these kind of frequencies, sincew're
picking fairly low frequency, 10°.

CHAI RVAN SHACK: So we m ght expect these
frequencies to double or triple?

MR. HAMMVER: In terns of the size
sel ection m ght double or triple?

CHAI RVAN SHACK:  No, no, the frequency for
a given di aneter

MR  HAMMVER: | wouldn't know how to
characterize it at this point, really. You know, |
think a significant would be order of nmagnitude,
maybe, sonething like that.

CHAI RVAN SHACK:  Ckay.

MR, HAMVER: Because we're not using a
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whole lot of precision in selecting these sizes
anyway, but we're trying to get fairly close and
that's an order of nagnitude.

DR. APCOSTOLAKI S: But you are really
picking a size that is nuch larger than what the
experts say.

Ri ght? You go to the nmedi an, you find the nunber; you
go to the 95th percentile, another nunber; and then
you say ah, what the hell, that's |low, double it.

MR. HAMVER: Right, there are a |lot of
ways to --

CHAI RVAN SHACK: We'l| get to discussing
t hat, Ceorge.

MR. HAMVER. Yes. Solet's see, gotothe
next slide.

And as | nmentioned, we're going to use the
nom nal frequency here of onein 100, 000 reactor-years
or 10> per reactor year. And we consider that an
accept abl e approach as we nentioned earlier because
it's really a transitional break size between these
two regimes of analysis. And what we're doing is
we're still maintaining mtigation capability above
this size. So this is nore or less just a dividing,
separating criteria, as you | ook at the spectrum of

events.
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MR. ROSEN: See, sonmeone reading this

slide would not know what you mean by "it is
compl emented by mtigation capability for LOCAs
greater than the TBS." | nmean that is -- really what
you said is what you neant, is that yeah, we're
picking this, but it's really because we're keeping
mtigation capability for breaks | arger than the TBS.
But this slide is -- doesn't really say that. I t
doesn't say anything. | looked at it --

MR. HAMMER: | apol ogi ze for any conf usi on
t here.

But this is discussed in sone detail ina
SECY paper and --

CHAl RVAN  SHACK: But the one in 10°
actual ly comes fromthe franmewor k docunent where t hat
is sort of defined as a --

MR HAMVER: It was sort of a starting

prem se that we had, yes.

CHAI RVAN  SHACK: Beyond sort of
consi deration, you know. You pick some sort of
frequency, but that -- it's sort of a -- it's been

typi cal I y under stood as t he ki nd of frequency t hat you
sort of stop considering events. The fact that
you're, infact, you'restill goingto have nitigation

beyond that is, in fact, a defense-in-depth.
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MR. HAMMER. Right, right.

DR. WALLIS: Are these all pipe breaks?

MR. BARRETT: Can | say a word about that?
This is Richard Barrett with the Regulatory Staff,
NRR.

| don't think we've used 10°° in the past
as acriterion for selecting events that will have no
mtigation. | think in the past we've -- | could
probably get sonme help from sone of the staff here,
but 1 think we've chosen nmuch | ower nunbers than that
for events that are not to be mtigated or that cannot
be m ti gat ed.

CHAI RVAN SHACK: Well, | mean your PTS
frequency once upon a time was five times 10°° so you
know -- you don't use it all up wth any one
unexpected event. So there is a consideration from
t hat point of view, but it really is the notion that
those are the very unusual events.

MR. ROSEN: Well, reactor vessel failure
is a 10° event and we don't nitigate that.

MR. KELLY: This is Genn Kelly fromthe
Staff.

MR. ROSEN: You can see where the limt of
t hat discussion is.

MR. BARRETT: |'mgoingto ask denn Kelly
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to address this. W gave this a great deal of
di scussion in our group.

d enn?

MR. KELLY: The 10°° that you see up there
represents a nunber that was suggested by the
Conmi ssion in an SRM as an appropriate value to use
for selecting a transition break size based on the
fact that the Conm ssion was also requiring that
mtigation capability continue to be provided in the
regi on above the TBS up to t he doubl e-ended guil |l oti ne
br eak.

So | think that's what Gary's slide is
trying to indicate there, that that's what that
conpl ementary mtigation capability is. So it was
felt that at this point we were, the Conmm ssi on woul d
be satisfied with the choice in the area around 10°
as long as adequate mitigation capability was being
provi ded for the breaks.

DR. WALLIS: These are all pipes?

MR. ROSEN:  No.

DR. WALLIS: No other things like --

MR. ROSEN: No, they're not all pipes.

DR. WALLIS: There are manways and t hi ngs
like --

MR. ROSEN: There are reactant cool ant
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punp. DR WALLIS: There are seals.

MR. ROSEN: Well, no. 1'mthinking about
t he housing itself.

DR. WALLIS: | was thinking about things
whi ch are bolted on which can be overt orqued.

MR, ROSEN: Exactly, that's what |'m
t al ki ng about .

DR. WALLI S: Thi ngs whi ch can fail because
of human error, rather than the degradati on mechani sm

MR. ROSEN: I"'mtrying to give you an
exanpl e of exactly what you're talking about. The
reactor cool ant punp --

DR WALLIS: There are bolts --

MR. ROSEN: There are bolts in that that
hol d --

DR. WALLIS: And t hey can be overti ght ened
by --

MR. ROSEN:. O they could corrode because
boric acid | eaks --

DR. WALLI S: That's degr adat i on
mechani sns. But there could be human error which
could be a force.

MR. HAMVER: And those are sone of the
other things that we're al so considering.

DR, WALLI S: You're just talking here
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about pipe breaks. | was wondering if you included
all those other --

DR. APCSTOLAKIS: |s the vessel included
inall of this? And if not, why not?

AUDI ENCE MEMBER: The answer is yes.

DR. APOSTOLAKI S: The answer is yes
sonmebody sai d.

CHAI RVAN  SHACK: But you have other
considerations that try to limt the frequency of
vessel breaks and that's why we have a PTSrule. You
know, that's why we have enbrittlenent criteria.

DR. APOSTOLAKIS: So you might say it's

i ncl uded.

DR KRESS: It's inplicit.

CHAI RVAN SHACK: But certainly in the
elicitation process, | don't think they were

consi dering this.

MR. HAMVER  Yes, they really only are
| ooki ng at degradation nechanisnms and they're the
things that you normally think of I|ike that pipe
cracki ng, corrosion, erosion, things |ike that that
degrade the material itself. Things |ike active
fail ures are anot her consi derati on besi des that dueto
| arge loads and that's what |'ve got here on this

sl i de.
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We made sone attenpt to select for those
uncertainties.

MR. TREGONING  Sorry to interrupt, Rob
Tr egoni ng. | just want to clarify Dr. Wallis'
guestion and Dr. Shack's discussion about what was
consi dered and not consi der ed.

W did consider all passive system
component failures that could |lead to a LOCA. That
i ncludes the vessel itself. W |ooked at vessel head
failures where, for instance, an entire vessel head
could go out. W didn't |ook at PTS events with
respect to the vessel because that's handled
separately. W | ooked at other types of events with
respect to the vessel and all the other |arge non-
pi pi ng passive systemconponents, pressurizer, steam
generator tubes, reactor coolant punps, Class 1
val ves, all those types of conponents.

DR WALLI'S: Manways?

MR. TREGONI NG Yes, manways, all of --

DR. WALLIS: How did you deal with human
error like overtightening of bolts on the nmanway?

MR. TREGONI NG The way we t al ked about is
we di scussed the scenario that woul d have to occur in
terns of how many bolts would need to fail, what sort

of mechani smwoul d cause t hat, what sort of procedures
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are i n place, both operationally and programmatically,
to prevent that and then each of the experts had to
wei gh that consideration in their testinony.

DR.  WALLI S: So these are materials
experts deci ding what people will do again?

MR. TREGONING Well, not just materials
experts. | mean we have a relatively | arge operating
dat abase to fall back on as well, so we had systens
experts as well.

MR. ROSEN: Rob, what about the very
specific question | rai sed about the reactor-cool ant
punp bolting and the evident, the degradation we've
seen on reactor-coolant punp bolts caused by boric
acid, corrosion of the bolts.

MR. TREGONING  We tal ked about conmon
cause bolting failures fromsuch things as you know,
mul tiple locations that are corroded due to boric
aci d. And again, it was brought up as specific
failure scenarios to | ook at.

| will say that not one expert really
identifiedany boltingfailures as asignificant cause
for concern, but again, it was sonething that was
di scussed and considered within the elicitation.

MR. HAMVER: kay, so there were sone

ot her things that we wanted to consi der which m ght
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i nclude inadvertent actuation of active conponents.
And sone of these other things, |arge | oads which go
beyond just degradation-related stuff. And
degradati on and specific piping and specific pipe
si zes, and what we nean there i s specific piping which
m ght exhi bit sone hi gher t han nornmal degradati on that
you predicted on a generic basis. An exanple there
woul d be pressurizer surge |ine which has a |ot of a
fatigue issues. |If you conpare that to another 12 or
14-inch pi pe you won't see those ki nds of degradati on.
So we wanted to be sure we accounted for sone of these
uncertainties.

And what we ended up with was for PWRs,
the TBS was 14 i nch and for BWRs it was 20 i nch and as
we nmentioned earlier, we want to periodically update
frequencies to ensure that they renmained valid. W
want to update it with data as it comes in about
addi tional failures or degradati on mechani sns and j ust
to --

DR. APOCSTOLAKI S: | don't understand how
you're going to do that since the 14 inch and 20 i nch
choi ces were real ly judgnents. | nean those guys, the
experts, | think was 8 inches or less than that?

CHAI RVAN SHACK: Seven inches is 1 tines

10°°>. There's a factor of 48 or 42, depending on how
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you conpute the difference.

MR. HAMMER: Ri ght.

DR. APOSTCOLAKI S: A factor of 48. And if
you |l ook at the table fromthe experts, a break size
of 7 or 14 inches for a PAR according to the experts
has a nmean frequency of 2 tines 10° So now you are
saying no, it's really 10°°?

| s that what you're saying?

MR. HAMMER: You can aggregate the data a
| ot of different ways and get different nunbers than
t he ones you just gave.

DR. APOSTOLAKIS: No, but I'mtrying to
see what frequency, at |east according to the expert
elicitation, what frequency the 14 i nches corresponds
and it corresponds to 2 times 10°°,

CHAI RVAN SHACK: No, 2.4 times 107 is
what | conpute.

DR. APOSTOLAKIS: It'sonthetable. It's
on the table here. | didn't compute it. It's in
Table 1 of the SECY.

DR. SHERON: George, thisis Brian Sheron.
Don't try and, if you would, don't try and equate the

DR. APOSTOLAKIS: I'mtrying to get sone

mean size, Brian.
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DR. SHERON. Let nme tell you how we cane
about with the 14 and the 20 inches, okay?

We | ooked at the frequency tables, okay,
10° and so forth. They had val ues there at the 50th
percentil e and 95t h percentile. W al so scratched our
head as you heard about all of the nmechanisns,
possi bl e degradation mechanisnms that were not
accounted for in the expert elicitation process and
how do we deal with that.

Al so, the fact that the expert elicitation
process in and of itself has an uncertainty associ at ed
with it. It's judgnents and the |iKke.

So we said well, we just don't want to
pick the 50th percentile of the 10° W need to
account for these uncertainties.

As we noved up the chart, we recogni zed,
we said well, what is the |argest pipe size in a PAR
anyway that's attached? Not wi thstanding the primary
coolant pipe? And we said gee, it's 12 inches.
That's the size of what npbst surge lines -- and we
said nah, except for South Texas, that's got 14
inches. And we said if we pick 14 inches, we have
covered at | east froma nechanistic standpoint all of
the attached piping for all PWRs.

When we used that sane | ogic for the BWRs
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saying |l et' s account for uncertainty and the fact that
you don't have all the nechani sns i dentified maybe and
there is wuncertainty in the elicitation process
itself. And what is the largest attached pipingto --
inthe recirc piping it's a 20-inch pipe.

And so we felt that we said how nuch
i mpact would it make if we were to pick, for exanple,
for the PWRs, gee, instead of 14 inches would it
really make a big difference if it was 12 i nches or 11
or 10 or the like?

And we didn't see that nuch of a
di fference fromthe standpoi nt of how one woul d dea
with it and so we felt confortable that by picking
t hese nunbers we had a -- there was sort of alittle
underlying mechanistic basis, nanely this is a
physi cal size of a pipe.

The other thing that we considered was
regulatory stability and that was that as you heard
before, the Comm ssion had told us that we woul d not
i npose the backfit rule if these nunbers were to
change. Well, fromthe standpoint of a utility, if
they' re going to go of f t he spend noney maki ng changes
to their plant, they don't want to have anything
hangi ng over their head that says three years fromnow

the Staff is going to go reevaluate this and |' mgoi ng
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to have to go back in and re-design and nodify ny
plant. So we wanted to nmake sure that the nunbers
that we picked were not really going to change.

DR APOSTOLAKI S: And that's why | am
goi ng to doubt that the second bull et doesn't nean --
unl ess you find sonething extraordinary.

DR. SHERON: Exactly. We need to | ook at
it. We need to check ourselves to nmake sure that
we're still -- but the point is is that we go with
t hose nunbers. We don't think there's going to be any
newinformation that's going to force |licensees to go
back in and revise their designs. And that was part
of our thinking.

DR. APOSTCLAKI S: That's a good point.
Now one |ast point though over this. In the
di scussi on of how these sizes were selected which is
what we are just saying, you said that you | ooked at
t he 50th and the 95th percentile fromthe experts and
t hen you went through these other considerations and
i ncreased even that.

But if you go to Table 1 or SECY-04-0060,
it seens that the sizes you selected are really the
95th percentile is a little under 10° from the
experts. And |I' mwonderi ng whet her that's consi stent

with the other discussion? WlIl, that's what | see

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




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

77

here. | nmean unless -- LOCA size corresponding to
effective break size for PARs from7 to 14 inches is
9/10°° Isn't that what it says?

CHAI RMAN SHACK: Look at Table 3.

DR. APOSTOLAKI S: No, I'ml ooking at Tabl e

CHAI RVAN SHACK: Go to Table 3 where it's
all nicely laid out for you in ternms of --

DR. APOSTOLAKIS: Ah, but Table 1 is the
only one that they will read. Everything else is in
appendi ces. The only thing in the SECY, the rest of
it is attachnments is Table 1.

CHAI RVAN SHACK: This one | ets ne | ook at
15 years in the future. | take aging into effect.

DR. APOCSTOLAKIS: No, what I'msaying is
that | don't understand. The argunent Brian just gave
us which is also in the docunent says that even the
95t h percentil e was i ncreased, but hereit seens as if
the 95th percentile with this new size is around 10°°
unl ess we' re tal ki ng about different 95th percentiles.

And the other thing is the uncertainty.
Wel |, maybe this is for another tine.

W' || discuss this expert thingindetail,
M ke, we'll discuss this in Novenber?

VR,  SNODDERLY: Yes, we're trying to
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figure out what document are you | ooking at, Ceorge?

DR APOSTOLAKI S:  SECY- 04- 0060.

MR, SNODDERLY:  Ckay.

DR APOSTOLAKIS: That's not right?

MR. SNODDERLY: That's it.

DR. APCSTOLAKIS: Dated April 13, 2004.
But we'll discuss this in Novenber?

MR.  SNODDERLY: W're going to be
di scussing the docunmentation, the nore detailed
docunent ati on of that data.

CHAI RMAN SHACK: W have di fferent copi es,
Geor ge.

DR. APCSTOLAKIS: April 13, 2004.

CHAI RMAN SHACK:  SECY- 04- 0060, right?

DR APOSTOLAKI S:  Yes.

CHAI RMAN  SHACK: Boy, we sure get
di f ferent nunbers.

DR, APOCSTOLAKIS:  On page 4.

CHAI RVAN SHACK: | downl oaded mine from
t he website.

DR APOSTOLAKI S: Page 4, Table 1. | t
says prelimnary results.

DR WALLIS: It's a draft.

DR. APOSTOLAKIS: Well, it says "April."

It's interesting though that you -- | nean yeah, this
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is really -- this is defense-in-depth, but | can't
disagree with it. | think it's good.

DR, WALLI S: So now you're going to

explaintous why this break inthe hot I eg knows it's
got to stop when it gets to the size of 14 inches
squar ed?
The break in the hot |eg knows it's got to stop when
it gets to the size? | understand breaking a pipe
whi ch has a di aneter of 14 inches. |'mnot quite sure
| understand how that break in the hot |eg knows it
has to stop when it gets to an area --

MR. ROSEN: Ckay, all right. W' ve given
some t hought about how you woul d apply the breaks to
the system That's what | was going to go to next.

DR WALLI S: I"'m puzzled by this
| ongi t udi nal breaks havi ng openi ngs up to. That seens
to be a very different question from does the surge
line break. | can understand that. But | don't quite
under st and how t he hot | eg break knows it has to stop
growi ng when it gets to a size equal to the area of
t he surge line.

MR. HAMMER. A smart hot | eg.

DR.  SHERON: It doesn't have to stop
growing. It just says if it goes beyond that, the way

we analyze it doesn't have to be as rigorous.
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It has nothing to do with the break size.
| mean it just says this is how we analyze it.

MR. HAMVER "1l try to explain our
thinking alittle bit onthis. This is an exanpl e of
how we think the LOCA, postulated LOCAs would be
applied and this for design basis LOCAs which are up
to the TBS, doubl e-ended openi ng.

So what you would do is you would
postulate two  Kkinds of br eaks her e, full
circunferential which give you a double-ended
gui l l oti ne break of a pi pe that size, and | ongi tudi nal
breaks having openings up to that area for that
doubl e-ended area in any pipe. So this is what you
were tal king about. You can have a hole in the pipe
of a larger dianeter than that size and what this
would dois it attenpts to address the uncertainty in
whet her or not a break of that pipe, that exact pipe
is really the imting location. You could have a
surge line that's that dianeter, for instance. You
can postul ate that break, but is that really the worse
| ocation? You might have to nove it around.

And then, as | said, you postulate it in
a variety of pipes --

DR. WALLI S: Do bi g- break pi pes break this

way, that they break and then they stop when they' ve
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got a -- | guess they do.

MR. ROSEN: Are you tal king about -- yes,
the pressure goes down, the driving force for the
openi ng of the break goes down.

MR HAMMER  Yes, we refer to it as a
| ongi tudi nal break, but really it ends up being a fish
nmout h. An anal ysi s space they consi der a rectangul ar
slot or this kind of thing.

CHAl RVAN  SHACK: Vell, | think the
argunment is that, in fact, you never get unstable in
the | arge pipe, that you get a slowy grow ng crack
and by the time you have a 14 inch hole, your |eak

detection systemis sort of working.

DR.  WALLI S: It's not automatically
catastrophic and unstable. It can stop.
CHAI RVAN SHACK: It's a ductile pipe

right.

MR. HAMMER: Right. Nowfor beyond design
breaks, it basically works the same way. You'd still
want to post ul ate bot h | ongi t udi nal and
circunferential breaks. Up to, however, a doubl e-
ended rupture in the RCS or the |argest pipe.

And again, |1'll enphasize at thelimting
| ocation, soit just wouldn't be one break, you' d have

to find out where that was and |'ve got a graphic here
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which attenpts to explain. As | said, you could have
a break here in the 14-inch pressurizer surge line,
but then in order to address the limting |ocation,
you woul d have to nove it around to see where it is
and it would have the sane cross sectional area as
t hi s doubl e-ended effect. And then over here on the
left side, |1've attenpted to show what sone of those
| arger breaks for beyond design basis would be and
t hat woul d i ncl ude a doubl e-ended guillotine or just
some | arger hole inthe systemat sone ot her | ocati on.

CHAI RVAN SHACK: When you say | ongi t udi nal
break, you're really just going to put a 14-inch hole
inahbig pipe, aren't you? | nean you' re not goingto
sit there with a fish nouth that's got an area
equi valent to the 14-inch hole, are you?

MR. HAMMER: Well, you can think about it
and nmechanistically, if you want to, but it's nore of
an anal ytical thing and since we're looking at it --

CHAI RVAN  SHACK: It could be a
circunferential crack. Al you're |ooking for is a
crack with an equivalent flow area of 14 inches,
whether it's a | ongitudinal crack.

DR WALLIS: Twi ce that.

DR. BONACA: Twice that.

CHAI RMAN SHACK: Yes, twi ce that, yes.
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DR. APOSTOLAKI S: VWhat does 2 tinmes 14-

i nch neans there?

DR, WALLI S: It would be a pretty big
crack.

CHAI RVAN SHACK: Because it's a doubl e-
ended 14-inch dianeter pipe.

DR.  BONACA: Two holes of that size.
Doubl e- ended.

DR APOSTCOLAKI S: Two times 14 i nch. What
does that nean?

MR. HAMMER: Doubl e- ended, basically.

DR. APCSTOLAKIS: OCh, | see.

MR. HAMMER: You' ve got flow out of both
ends of the pipe when it breaks.

DR APOSTOLAKIS: Oh, | see, | see.

DR WALLIS: That's an area of 14 tinmes
t he square root of 2.

DR APOSTOLAKI S: Multiplied by the
| ogarithm 5

(Laughter.)

DR WALLIS: It's about a 20-inch hole.

MR. HAMMVER: That's all of ny
presentation. The next thing on the agenda is --

CHAl RVAN SHACK: |Is a break. W'Ill cone

back at 10: 30, George. Wuld you |like to | ook at the
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frequenci es?

CHAI RVAN SHACK: Now that the thermal -
hydraulic guys take over we'll probably |ose our
schedul e agai n.

(Laughter.)

DR UHLE: | think I'mon the schedul e for
t hree hours, but please don't feel bad if you want to
end this in a half an hour. | won't feel the |east
bit rejected.

CHAI RVAN SHACK: Maybe you will.

(Laughter.)

DR. UHLE: No, no, I'mnore than willing
to sit down early.

I"'m going to be talking about ECCS
anal ysis requirenments. | put this together with Ral ph
Landry, who is sitting over there at the table. So
"1l give himall the credit for the things that don't
make sense, and | will ask himto answer all the hard
guestions that you m ght have.

l"m going to go over these particular
items here, the current requirenments in 50.46, just to
updat e people; talk about what the transition break
sizereally neans as far as the anal ysi s requi rements;

then talk about what those requirenents are, the
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acceptance criteria, a bit about the docunentation
requi rements, reportingrequirenents, and approachto
the regul atory review

Right now in the rule with 50.46 a
licensee is required to have an accept abl e eval uati on
nodel . Therefore, it has to be revi ewed and approved
by NRC. There's two types specifiedinthe reg. One
i s what people say is the best estimte nodel, and we
woul d prefer to call that nore of a realistic nodel
but, anyway, a realistic nodel for which uncertainty
has been determined. So | think the Subconmttee is
famliar with the best estimate approaches and the
determ nation of the uncertainty and the statistica
met hods used to do so.

O there is the option of wusing an
Appendi x K approach whi ch has prescri bed nodels. The
point of that is to not perhaps calculate each
phenonena specifically, but withthe prescri bed nodel s
have an element of conservatism that the NRC is
confortable that the PCT predicted would not be
exceeded during an acci dent scenari o.

At this point, and we're keepingwiththis
phi | osophy in the proposed rule, it is that a spectrum
of break sizes up to the doubl e-ended rupture, the

| argest pipe in the RCS, has to be proposed. 1In the
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current 50.46 analysis this is required and there's
only one analysis approach used to do so, and the
wor st break size and | ocation nust be determ ned.

There i s sone prescribed conservatismin
the regulation, and that is the licensee also has to
propose that the worst single failure occurs and a
coincident loss of offsite power occurs coincident
with the LOCA.

The acceptance criteria, | think everyone
is pretty confortable with this. I"m going to be
usi ng these acronyns here during the talKk.

Peak clad tenperature, less than 2200;
maxi mum cl ad oxidation, we called it maximum | ocal
oxidation, 17 percent or |less; nmaxi mum hydrogen
generation or core-wide oxidation, less than 1
percent. Again, this is really a paraneter that's
nore focused on controlling hydrogen in the
contai nnent for hydrogen detonation reasons.

Also the requirement that a cool able
geonetry be mai ntai ned as well as | ong-termcooling --

DR. WALLIS: What does cool abl e geonretry
mean?

DR UHLE: Hunf

DR. WALLIS: What does cool abl e geonetry

mean?
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DR UHLE: If you look at the reg, it's

defined as a configuration that's amenable to core
cool i ng.

DR WALLIS: Well, that's ridiculous. |
mean, the debris in Three M| e I sl and was cool ed, t oo,
and anything is coolable. To nme, it nmeans not hing.

DR UHLE: Ckay.

DR. WALLIS: And, yet, it's going to be
t he cornerstone of the new regul ation.

DR UHLE: But it will be defined or --

DR WALLIS: It will have to be defined in
terns |like peak clad tenperature --

DR UHLE: It will beinthe Regulatory --

DR. WALLIS: -- sonething neasurabl e.

DR, UHLE: It will be in the Regul atory
CGui de.

DR.  WALLI S: Wthout that, it's a
meani ngl ess thing. Anything is cool abl e.

DR. UHLE: Yes, | agree. There will be
gui dance in the Reg Guide that establishes what the
staff finds acceptable --

DR. WALLIS: Wat is neant by -- okay.

DR UHLE: -- as a definition of cool able
geonetry. The difference here, you're skipping

ahead --
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DR. WALLIS: So the devil, again, is in

t he details.

DR. UHLE: Yes. You're skipping ahead,
but I can tell you now what the staff is confortable
with is at this point intinme a cool able geonetry is
mai nt ai ned when the clad is kept, the PCT |ess than
2200, | ess than and equal to 2200, and an oxi dati on of
17 percent.

DR. WALLIS: So it's the sane thing.

DR UHLE: Yes, | wll get into that a
little bit nore, but you' re junping ahead.

DR APCSTOLAKI S: These three quantitative
criteria, howindependent are they? In other words,
can | violate one and satisfy the other two?

DR. UHLE: At this point, yes. R ght now
the peak -- okay, if you | ook at best --

DR. WALLI'S: No, no. You have to satisfy

them al | .

DR UHLE: His questionisn't quite that.
Can | answer the -- that's okay.

DR. APOSTOLAKI S: No, that was a different
guesti on.

DR. UHLE: kay, that's right, all right.
At this point peak clad tenperature in a | arge break

sense, if you maintain or if you're -- | mean the two
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ri ght here, PCT and maxi mumcl addi ng oxi dati on, and |
see Ral ph Meyer in the back and he can back me up on
this -- really what they' re trying to acconplish when
the rule was pronulgated is to ensure post-quench
ductility and a cool able geonetry. Al right.

So, provided that the clad stays bel ow
that tenperature, you are assured of the ability to
guench the core wi thout having it fragnmented, because
it's only been analyzed to have a parallel flow
channel. Al right. So, again, this to maintainthe
configuration, so you' re not getting crunbling of the
fuel .

At this point -- and you'll seeand | w |
point this out alittle bit later in the presentation
-- that is, back when |arge breaks were the focus,
peak clad tenperature was really what everybody was
worried about. There's al so, based on the fuel data,
a probl emof having |l oss of ductility when you exceed
this particul ar cl addi ng oxi dati on regardl ess of the
t emper at ure.

However, at the tinme it was thought that
you coul d control oxidation, likeif alicensee hadn't
changed t heir PCT, that in general the oxidation val ue
predicted for that particular transient and plant

woul dn't change that nmuch because what's controlling
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oxidationis noretenperature and time at tenperature.
When we wer e focused on | arge breaks, | arge breaks are
over very quickly, in a matter of mnutes, and they
really didn't even have the real chance to change the
time at tenperature.

DR WALLIS: Wth a large break, if you
nmeet PCT, you al nost automatically meet MLO-- there's
no question -- if it's |arge breaks.

DR UHLE: Yes, yes,

DR. APOSTOLAKI S: So that was ny question
really.

DR. UHLE: Yes, right.

DR.  APOSTOLAKI S: | mean, is that the
redundant criteria?

DR. UHLE: It is, but then, again, the
regul ati on does cover snall breaks. So you're not
necessarily assured of having a | arge break where the
transient is over in a couple of mnutes. So there's
t he cl addi ng oxi dati on because you don't want to | et
t he cl addi ng oxi di ze until whenever. |If you're stuck
up at a high pressure, high tenperature, your PCT may
be low, but you're sitting there cooking the clad.
This criteria precludes that from happeni ng.

But, in general, you're right, back when

the focus was on large break, it was really PCT
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because the tinme at tenperature really wasn't changed
at all. And | will get into that point alittle bit
nore further in the presentation.

Okay, so those are the acceptance
criteria. W'Ill talk about themagain in a couple of
sl i des.

You' ve been introduced to the concept of
a transition break size. Again, for PWRs, and |'m
going to focus nore on PMRs in this tal k only because
we think that the rule as witten will be -- perhaps
nore changes with respect to core power can be gai ned
for PWRs than BWRs.

" mgoing to skip to the next slide. The
reason for that is, in general, PWRs get nore of a
doubl e- hunped, it's a cl assi ¢ doubl e- hunped PCT ver sus
break area representation, and that is that you have
your small break region. Here, as you're increasing
your break size, you're comng down in tenperature
because you' re abl e to depressuri ze and get a cunul ary
i njection quicker. As you increase your break size,
of course, then you're also going to get to the point
where you' re depressurized but then you' re | osing so
much nore water, and you get another peak at this
poi nt .

At this time nost plants are | arge break
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LOCA-limted in the PWR series, and the PCT is

typically around .6 to . 8 of a doubl e-ended guillotine
of the largest pipe in the system So that's where
nost PWRs are.

DR WALLIS: When you get to the biggest
pipe, it actually cones down again.

DR UHLE: Yes, right.

DR. WALLIS: And those three sem -circles
are just --

DR. UHLE: That's just a --

DR, WALLIS: A cartoon, yes?

DR. UHLE: That's right. This was pointed
out, that we shoul d probably change this slide, but we
found that it was going to take a lot nore tine than
we thought it would be worth to change. WManagenent
behi nd you rmay di sagree wi th our deci sion.

(Laughter.)

At any rate, this is a cartoon. This is
Ral ph' s draw ng. See, this is where I'm going to
start blam ng Ralph. This is Ralph's fault.

(Laughter.)

Al itistryingtorepresent hereisthis
cl assic doubl e peaked and the fact that npst PWRs
their power is |limted by the doubl e-ended guillotine

around the .8. The transition break size that's been
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sel ected for PWRs or proposed at this point intineis
nore com ng right around here. So it's still in the
| ar ge break, whi ch neans that all the small breaks are
still going to be analyzed in the same way they are
t oday. However, the relaxation in this region, what
coul d possi bly be proposed is that |icensees woul d be
afforded the opportunity to uprate power if they
coul d.

DR. WALLI'S: So where does the two 14-inch
area cone? |t cones there sonewhere?

DR UHLE: Yes. | nean this is -- it's
about two square feet really. So one square foot is
t he demarcation really between small break phenonena
and | arge break phenonena.

DR. WALLIS: So it's before the peak in
PCT?

DR UHLE: Yes, right. So it's about
here, which is about two square feet. Again, it's not
to scale because Ral ph wasn't that detailed in his
plotting capability, | guess.

Sorry, |I'mgoing backwards. Here we go.
So what that graph or cartoonreally pictorializesis
t hi s concept that PWRs at this point are predom nantly
| arge break-limted. The break size is falling in

bet ween the smal | break and t he | arge br eak phenonena.
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Currently, there's no plant out there that has one
nmet hodol ogy, neani ng an eval uati on nodel that spans
smal |l break and |arge break. They're currently
anal yzed in the small break region, and the limting
break size and location is found, and then in the
| arge break region the same thing is done, where the
break size, the limting break size and location is
found for the |arge break.

Real Iy, the smal|l break LOCA i s dom nated
by two-phase | evel swell. The large break is nore,
the PCT is nore dom nated by dispersed flow film
boi I i ng. So you have nethodol ogies that are nore
prescribed to each one of the conpeting or each one of
the nore inportant phenonena. So the way the break
size has fallen on that plot is, again, it fits into
this concept of a small break net hodol ogy and a | arge
br eak met hodol ogy.

Transition break size for BAWRs, BWRs are
currently -- their worst break is the recirculation
line break, and the 20 inches is, if you were to put
it on more of a plot like this one, it's probably
cl oser to here. So it's not going to afford BWRs
per haps as nuch opportunity to, say, uprate power. It
woul d probably afford themother rel axati ons as well

as the concept of reduci ng the di esel generator start-
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time i ssues, which thenis | ooked at as an enhancenent
to safety. Whether or not it's realized, nowthat's
yet to be seen.

DR. WALLIS: How nuch can these codes be
noved ar ound by changi ng your strategy for ECCS? Part
of the argument for this transition break size was
that you no |onger focused on the large break.
Therefore, you can optim ze your ECCS. You probably
change the shape of that curve you showed.

DR. UHLE: You'll be able to change it.
| think you're still going to get that doubl e-hunped
approach, but you woul d probably even out the peaks a
little bit and again be able to in general uprate
power. W have done sonme anmpunt of anal ysis on that.

The problem is that our tools, our
analytical tools, tend to be npbre conservative.
You' ve seen the RELAP and the TRACE PCT predictions
versus | arge break phenonena. They tend to be nore
conservative, andit's harder toreally quantify, say,
how nuch |icensees would gain in margin by using
t hose.

A better way is to |l ook at the Iicensing
tools that the industry uses, which are nore best
estimate in the sense of the word, | ess conservati ve.

In addition, it's going to be plant-specific how nuch
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margin is gained by this change based on the
particul ar design and the ECCS design as well.

So we've done some scoping calcs. I
woul dn't say that they're publishing-worthy or peer-
revi ewj ournal -worthy, but we're expectingthere wl|
be an opportunity to increase power as well as
optim ze the ECCSstrategy with respect to accunul at or
pressures, what have you.

One and nost inportant benefit | thinkis
finetuning the accunulator response or the back
pressure such that perhaps downcomer boiling is not
el i m nated but reduced or the probability of that or
the severity of that reduced.

| just want to point out with the BWRs t he
reason why it's nore difficult for BWRs to define a
PCT plot is because pretty nmuch all breaks turn into
a large break based on the ADS

So for the analysis requirements for
50.46(a), the less than and equal to the TBS, we're
not changing athing, all right. The greater-than-TBS
range is where there would be some amount of |ess
rigor.

CHAI RVAN SHACK: But he's going to have to
have two anal ysis nethods, right --

DR. UHLE: Yes.

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




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

97
CHAI RMAN SHACK: -- for the | ess t han TBS?

DR UHLE: Yes.

CHAI RMAN SHACK: Because part of that is
a smal|l break and part of that is alarge break. Can
he just use what he's got now and say it works?

DR. UHLE: Yes, yes. \Where a particular
plant falls on this particular plot, you know, maybe
the line is here, but the break size is nore into the
smal | break phenonena. So it may, for a particular
pl ant and a parti cul ar met hodol ogy, if the net hodol ogy
has been approved to | ook at breaks that are alittle
bit Iarger -- you know, you're not really going to be
focused on dispersed flowfilmboiling at this point
intime. That's not until you' re up here where you're
really |iquid-starved.

It will be up to the methodol ogy in the
pl ant to see where this demarcationis, but it is down
off the main hunp. So we expect that there will be,
as usual, perhaps two nethodol ogi es. There doesn't
have to be, but if the status quo is naintained, only
Appendi x K approaches are used in the small break
range; there has been no best estimate that's been
approved or submitted for approval. So there woul d be
an Appendi x K approach for the small break region

usi ng today's standard eval uati on approaches.
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For a particul ar pl ant, perhaps t hey woul d
have to use their | arge break analysis, using the --
no, if the --

CHAI RMVAN SHACK: I f they happened to get
over there.

DR. UHLE: Right, right. If the smal
break is not considered able to nodel the phenonena
that start to occur here, then they woul d anal yze it
inaway that is currently prescribed in 50.46. At
this point they could then have a relaxed or I should
say | ess prescribed single failure and | oss of snall
site power and | ess prescribed success criteria for
t hi s point beyond.

DR. WALLIS: WIIl they be using the sane
code?

DR. UHLE: They could use the sanme codes
that are currently approved right now. There is
nothing in the rule that precludes that. They could
propose to cone in with anot her met hodol ogy t hat does
t he grade and transition break size. They don't have
to, but --

DR. WALLIS: That concerned nme. If | read
t he | anguage, it says, "Alicensee may opt to submt
a net hodol ogy for review and approval ."

DR. UHLE: Yes.
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DR. WALLIS: There's no guidance about

what ki nd of nmethodology it has to be or any kind of
criteria it has to neet.

DR, UHLE: It could be in Appendix --
sorry.

DR. WALLIS: It could be a conpletely new
some hydraulic code, you know.

DR UHLE: Yes, it could.

DR. WALLIS: Wy not?

DR UHLE: And NRC would review and
approve that.

DR.  WALLI S: So you guys mght be
i nundated with all kinds of new things.

DR, UHLE: Yes, but that is highly
unlikely. That is a possibility. The reason why we
think it's highly unlikely is for one reason: Mbst
plants are going to best estimate for |arge break.
They are going to gain the nost margin there if their
anal yses are nore realistic, and they've al ready got
i nput decks for their plants.

Now what could be done, though, is the
amount of runs required right nowfor a best estimate
is when you'retrying to capture, say, a 95/95 for the
three success criteria, 124 runs for the 95/95

probability, looking at the three success criteria,
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t hat woul d per haps be reduced dependi ng on how t hey
cane inwith their statistical approach or whet her or
not they use a statistical approach. So that is yet
to be deci ded.

| nean in our mind we are confident what
we think is acceptable, but no one has cone in,
obviously, to submt anything yet because the rule
isn'"t finally promul gated.

CHAI RMVAN SHACK:  Yes, | nean you woul d
have nore of an incentive to do a best estimte snal |
break LOCA?

DR UHLE: Yes, yes.

CHAI RVAN SHACK: Wy does t he BWR owner s’
groups think they're going to do small break
reanal ysi s? They list that as one of the
di sadvant ages of the new rule.

DR. UHLE: Say that one agai n.

CHAI RMAN SHACK: The di sadvant age of the
ruleis they' re going to have to reanal yze smal |l break
LOCAs. The cost to requalify small break LOCAs bel ow
the TBS, it's just the notion that their current nodel
m ght not al ways --

DR. UHLE: | think that they m ght have
been answeri ng t hat questi on when t hey t hought t hat we

wer e requi ring best esti mate nmet hodol ogi es only. That
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was t hrown around as a concept, that you're rel axing
inone area, but if we're saying that snmall breaks are
nore risk-significant, then why not force themto go
to a best estimate? | think the Commttee had tal ked
about getting away from a conservative approach and
usi ng a best estimate approach. | think that comment
came fromthat original proposal

CHAl RVAN SHACK: That di scussi on.

DR UHLE: But since then, we have
determ ned that it's acceptable to allowin the | ess-
t han- TBS range the sanme that's al ready al | owed, which
is best estimate or Appendi x K

DR. APOSTOLAKI S: Can you go back to
seven? | have a question on seven.

You say that for breaks bel ow or smaller
than TBS there is no change.

DR UHLE: Yes.

DR APGOSTCOLAKI S: Now we have this
Executive Sunmmary of the draft rule that says that
"for breaks at or below the transition break size,
conparisons to applicable experinental data nust be
made and uncertainties in the analysis nethods and
i nputs must be identified and assessed, so that the
uncertainty in the calculated results can be

estimted. "
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DR. UHLE: Yes, that's currently in the

rul e | anguage, in 50.46 rul e | anguage.

DR. APOSTOLAKI S: Yes, but, | mean, when
you say -- the no change refers to what?

DR. UHLE: The no change is that, if you
| ook at 50.46 and what it requires --

DR APOCSTOLAKI S:  Yes.

DR, UHLE: -- the |ess-than-TBS range,
they're still going to be held to that standard.

DR. APOSTOLAKIS: But the current 50.46

does not require this quantification of uncertainty,

does it?
DR UHLE: Yes, in the best estimte.
DR. APCSTOLAKIS: It does?
MR. LANDRY: Jennifer?
DR UHLE: Yes.
MR. LANDRY: Jennifer, it's Ral ph Landry

fromthe staff.

George, currently, 50.46(a)(1) says that
the |i censee nust anal yze and determ ne, on the basis
of applicable data, the uncertainty or they nust
anal yze under the gui dance of Appendi x K. You don't
do an uncertai nty anal ysi s under Appendi x K. You have
t he opti on.

DR. APOSTOLAKI S: What do nost peopl e do?
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MR. LANDRY: Right now for small breaks

t hey are not doing the uncertainty anal ysis.

DR. APCSTOLAKI S: Ckay.

MR,  LANDRY: But that option is there.
The option is there for the entire spectrumtoday to
do an uncertainty analysis or to do an Appendi x K
anal ysi s.

Now what Jenni fer has saidis that we have
not revi ewed and approved a code for doing arealistic
LOCA for smal |l break at this point. However, both PWR
fuel vendors, Westinghouse and Framatone, have a
realistic small break LOCA code. They sinply have not
had it reviewed and approved at this point, but they
do have their codes that have been set up. Bot h
W COBRA/ TRAC and S- RELAPS can do a realistic LOCA all
over the entire spectrum small break and | ar ge break,
usi ng one code.

DR. APOCSTOLAKIS: And if use that code,
then you will have to quantify, is that right?

MR. LANDRY: If you followthe realistic
LOCA approach, you have to quantify the uncertainty.
| f you use the Appendi x K, you don't.

DR. UHLE: But, again, those codes happen
-- S-RELAP and WCOBRA/ TRAC, they haven't been

submtted to NRC for review and approval. So they
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have - -

DR. APOSTOLAKIS: So there isn't a rea
case where sonebody actually did this?

DR UHLE: Right.

DR. APCSTOLAKI S: Ckay.

CHAI RMAN SHACK: No, they do it for |arge

br eaks.

DR UHLE: Large breaks, but not snall
br eaks.

DR. APOSTOLAKI S: For | arge breaks t hey do
what ?

DR UHLE: They do the best estimte
appr oach.

CHAI RVAN SHACK: They' ve done that whol e
thing with the quantification of the uncertainty.

MR.  LANDRY: For the large break, the
Westi nghouse W COBRA/ TRAC code and the Franatone
S- RELAPS code have bot h been revi ewed and approved to
realistic | arge break analysis, and with that nethod
they have to quantify the uncertainty.

Now there are only a linmted nunber of
plants at this point that have submitted realistic
| arge break anal yses for their plants. Sone plants,
with their reloads, we're now seeing nore and nore

coming in and wanting to do a realistic |arge break
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anal ysis, but not all have converted over at this
poi nt .

DR. APCSTOLAKI S: Ckay.

DR. BONACA: Now regardi ng TBS-approved
nmet hodol ogy, could you expand a nonent on that?

DR UHLE: The greater-than-TBS?

DR. BONACA: Yes.

DR UHLE: Okay. Yes, | haven't talked
about this point.

DR. BONACA: Onh, okay.

DR UHLE: This is where we were
di scussi ng what we nmean by rel axed requirenents from
t he anal ysis standpoint. In the greater-than-TBS
range, we will still require it to be an approved
nmet hodology. So if a licensee were to submt a new
code for review, the questionis, well, currently, it
t akes about a coupl e of years and quite a bit of staff
time to review and approve a nethodology, if it does
ultimately get approved, for a best estimate scenari o.

What type of reviewwoul d be required for
a greater-than-TBS? Well, right now, as it stands,
when a code cones in for review, we | ook at not only
t he high-ranked phenonena but the nediumranked
phenonena and even the | owranked phenonena as wel | .

But, again, we're nore focused on t he hi gh-ranked, but
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the scope of the review is quite wde and the data
ranges, or we would be very clear to ensure that the
code is not used outside of its range of assessnent
for the nodels that we find to be of significance,
nmeani ng the high- and the nedi umranked phenonena.

I nthe greater-than-TBS range, what we do,
and there's little asterisks, the reviewwoul d be nore
focused. Perhaps we won't be as interested in the
medi um t o- | owr anked phenonena and only really focus
the review on the very nost inportant. | nean that
doesn't make a lot of sense granmmatically, but the
nost, nost inportant phenonena for the eval uation
nodel s in the greater-than-TBS range.

So what types of nodels are we talking
about there? The radi ation nodel s, the di spersed fl ow
fil mboiling nodels, thingsthat arereally dom nati ng
t he PCT response in the case where you are refl oodi ng
froma pretty nuch voi ded core

DR. BONACA: Well, why do you have to tie
your hands right now? | nean, you know, you have a
choice every time you do a review to choose how
focused they are going to be. | nmean you m ght find
in a particular application that you want to review
nore sone aspects of that. Wiy are you committing

already to --
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DR. UHLE: It's not in the rul e | anguage.

DR. BONACA: (xay.

DR. UHLE: This is what we're -- we want
to provide some anobunt of regulatory stability.

DR. BONACA: | understand.

DR UHLE: So it's our philosophy that
perhaps, since it's a |ess probable event, that we
woul d be | ess focused in our -- or nore focused on the
phenonmena that we're nore worried about and not have
such a broad scope in our review. Therefore, the
anount of tinme required, regulatory tinme as well as
licensee's tinme, focused on review ng that particul ar
net hodol ogy woul d be, of course, reduced. That's the
phi | osophy of the rule.

The no single failure prescribed, at this
point in time, again, |licensees are required to find
the worst single failure, whichis typically a diese
bei ng out, takes out a whole train, as well as ECCS.
We are saying that you don't have to prescribe the
worst single failure. So this isn't a free lunch in
the sense that you woul d say everythi ng worKks.

If alicensee wanted to cone in and say,
yes, I'm going to do ny calculation and everything
works, well, as soon as they were to take something

out for online mintenance, they would have to do
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sonet hing to acconmodat e that unl ess they could show
that what they're taking out of service does not
i npact the PCT response. So that's why there's the
doubl e asterisks that says, "Only anal yzed operating
configurations are permtted.”

MR. ROSEN. Well, taking a diesel out of
service while you're online is a permtted operating
configuration in sonme plants.

DR. UHLE: Right, and if they are to do
t hat, then they woul d have to have a cal cul ati on t hat
woul d be there to say that they're still neeting the
acceptance criteria. Soif alicensee wanted to take
a di esel out, then they woul d ki ck over and t hey woul d
say, okay, what power could | be at if | were to do
this? And they would have to have an anal ysis that
showed what that power is.

MR. ROSEN: Sone |icensees can do that at
full power.

DR SHERON: Steve, this is what |
di scussed before, and that is that a |licensee, yes,
they can take a diesel out of service right now, but
t hey al so have an anal ysi s that denonstrates that with
one di esel, okay, powering one train of ECCS, they can
still mtigate upto the doubl e-ended guill oti ne LOCA.

So, in other words, they still have mtigative
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capability.
What Jennifer is tal kingabout isthat, if
a licensee, for exanple, were to increase power or
make sone ot her change to their plant such that they
couldn't mtigate the doubl e-ended guillotine in the
best estimate sense w t hout having, say, both trains
avail able, thenif they took one train out of service,
they no longer can mitigate the doubl e-ended LOCA
VWhat we're saying is they would have to make sonme
adj ustment, either shut the plant down or reduce power
to alevel where they could still denonstrate through
anal ysis that they could mtigate. Does that nake
sense?
MR. ROSEN: Yes, it nmkes sense, but only

if thelicensee has previously nade an uprate. If the

l'icensee is --

DR UHLE: Right.

DR. SHERON: Well, they may deci de to t ake
somet hing el se out -- | nean, for exanple, alicensee
may decide that they're going to have a -- they can
rel ax the tech specs on the accunul ators. |' mmaking
this up now, okay, obviously. Maybe they say, "I can

t ake an accunul ator out of service now for a nmonth,"
or two nonths, and they do that. But when they do

that, they nmay need both | ow pressure trains. So
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they're not going to be able to take an accunul at or
out of service for a nonth and then al so go ahead and
take a diesel out of service. GCkay?

MR. ROSEN:. Ckay.

DR SHERON: You're alnbst into the
mai nt enance rul e essentially.

MR.  ROSEN: Yes, |'m thinking you're
tal king 50.65(a)(4) when you start you start talking
i ke that.

DR. BONACA: Wiat kind of feedback have
you had fromthe industry? |'mjust curious to know
t he i nmpact of this.

DR UHLE: This particul ar proposal hasn't
really been vetted. At the first point when we went
out we had the original rule that was -- we had the
public neeting when that was discussed. It was a
different option. This one has been devel oped since
t hen.

DR.  BONACA: Because it my place a

significant imtationto the assunption of no single

failure.
DR. UHLE: Right.
DR. BONACA: It may be so inconvenient.
DR. UHLE: And this one will, again, go
out for public cormment, and we' Il be getting f eedback.
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Here what we're talking about is
prescription of nom nal tech specs and operational
characteristics. VWat we nean by that is, for
i nstance, the decay heat curve that's required assunes
infiniteirradiation. However, |icensees are required
to address beginning-of-life peaking factors. So
there's this, obviously, made-up configuration where
you're going to have the npbst decay heat and the
hi ghest peaking factors. This will allow, if the
licensee were to propose, nom nal tech specs and
operational characteristics. Sothey would be ableto
say, hey, look, I've only been up for this anount of
time; therefore, nmy decay heat is reduced by such and
such.

Again, the licensee woul d be required to
go search around the loop for the limting break size
and | ocati on.

DR. RANSOM Woul d you comment on the rol e
that the NRC anal ysis capability would play in this
process?

DR UHLE: As far as independent review?

DR. RANSOM \What ever you do with the NRC
anal ysis capability.

DR,  UHLE: Yes. Currently, and Ral ph

Landry was just at t he NSRC neeti ng where he di scussed
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t he use of the anal ysis capabilities that the NRC has
for doing independent calculations in regulatory
reviews. This is goingto, | would think, put nore of
a burden on the NRC to do nore independent
cal cul ati ons. However, the licensees have al ready had
nmet hodol ogi es approved. They are still free to use
t hose mnet hodol ogi es.

W're going to be doing nobre scoping
studies as tinme goes on. The fact that this was a
six-nonth turnaround has limted how nuch we've
actual Iy been doing for independent cal cul ati on, but
NRA and Research have been | ooki ng at what the i npacts
of having two trains injecting versus one train
injecting, uprating power. Sothereis thisideathat
we are taking a l ook in our own mnds to see what the
i mpacts woul d be.

DR. RANSOM Part of the reason | asked
that is, should the NRC anal ysis capability be held to
the sane kind of scrutiny that, say, the |licensees'
anal ysis capability is held to?

DR. UHLE: It's always been a phil osophy
that what we're doing, if we are to run an NRC cal c,
i s an i ndependent review rather than -- you know, we
don't meke a licensing decision based on NRC s

calculation, but it's atool that we use to provi de us
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nore insight into the credibility of a licensee's
cal cul ati on. So the smarter we are, | think the
better it is for public health and safety.

So | think that won't change as far as
what the tools NRC has to use. The main point is
going to be for an i ndependent confirmation of what a
i censee submts, but it's t he |l i censee's
responsi bility and the decision is based on what the
| i censee provides.

DR. RANSOM Well, | guess ny feeling was
t hat has al ways been true, but in the past it seened
i ke the NRC s work had been nore t horough and | guess
felt to be of a higher standard than, say, the
licensee's work, which oftentinmes covered only one
desi gn, one set of experinental datarelative to that
design; whereas, the NRC s work was broader and
presumably coul d be used as an audit capability.

DR. APOCSTOLAKIS: |I'm confused now what
t he question is.

DR. RANSOM  Well, |'m questioning what
role does the NRC analysis capability have in this
process. Is it a standard?

DR. APOSTOLAKI S: But you just said that
it's nuch better than the |icensee's.

DR. RANSOM It used to be.
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DR APOCSTOLAKI S: Oh.

DR RANSOM | don't know that it is
t oday.

DR. APCSTOLAKI S: Ch, okay.

DR. UHLE: | nmean, | woul d say whet her or
not it's better, I think in general NRC hasn't taken

the time to cone up with a nore best estimate
appr oach. W don't have the ability to quantify
uncertainty. W're nore interested in doing a
boundi ng cal cul ati on because what it isis a nore --
hol d on; Ral ph wants to add sonet hi ng, | think, behind
you.

MR. LANDRY: It's unusual that Ral ph wants
to add sonet hi ng.

You're partially right, Vic. The NRC s
anal ysis capability has at points been very good.
Back, way back, we did not do nmuch in the way of
val i dati on of our code. W put codes together, but we
did not do a great deal of assessnent. We're
constantly changi ng the codes.

Then we did a | ot of soul-searching and
devel oped what we wanted to have as the assessnent
procedure for a code, which was then in two tiers.
You and | did this at | daho years ago, where we set up

a devel opmental assessnment and then an independent
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assessment because we felt that there had to be a nore
thorough and a structured approach to assessing
comput er codes to have confidence in the code.

So, fromthat respect, yes, there was a
very good assessnent programand confidence | evel in
t he cal cul ati onal capability. Today what researchis
doi ng with the CAMprogramis an extensi on of that for

i ndependent assessnent of the codes.

Now where | say "yes and no, our
cal cul ati onal capability has been held to a different
standard than the industry in that we have not
i nsisted that our code be a valid Appendi x K approach
to calculation. W have never put out an NRC code
that conplies with Appendix K. W' ve had nodels in
that are conpliant, and our codes have been taken by
industry participants and mnade into Appendi x-K-
conpliant codes, but we have never produced an
Appendi x- K- conpl i ant code oursel ves.

So in that respect, we have not had an
equal cal cul ati onal capability. W have been in the
mar ket for the last 20 years of putting out what we
felt was a good, realistic approach to cal cul ation
Qur concern was to nake a code that was applicable

across the spectrumof plants and be abl e to represent

those plants in a realistic manner.
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So we have had an assessnent programt hat
is extensive, so that we can assure ourselves that
t hese codes have been assessed across the spectrum of
the vendor's plants and not unique to the vendor's
pl ant, as Westinghouse or General Electric or an old
B&W or what ever conpany woul d have been. They want ed
t o assess and nmake sure that their code was applicabl e
to the hardware design that they were producing.

So, in a sense, we do have a better
cal cul ati onal capability, and in a sense we have a
different one. | think it is better to say that our
ability is different because our goals are different.
We are not doing licensing cal culations. W are doing
confirmatory cal cul ati ons.

As I ong as | have been at the NRC, | have
never seen us |icense a plant on the basis of our
calcul ations. W license onthe basis of cal cul ations
submtted by the |licensee or the applicant, but we do
perform cal cul ations on our own to confirm or to
satisfy ourselves that what we are seeing is proper,
correct.

DR. RANSOM Al though that inplies that
you would use it, | guess, to sort of address the
uncertainty involved in the cal cul ati on.

MR. LANDRY: Well, it gives us a feel for
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the calculation. Is the calculationinthe ball park?
We don't try to assess uncertainty by conparing our
calculation with a calculation of a vendor, an
applicant, or a licensee.

DR UHLE: But, certainly, when the
calculations differ, we focus in on those areas and
try to figure out why and understand that, such that
we're confident that there is nothing in the
i censee's code that is making the answer wrong.

DR. RANSOM Wel |, that partly answers ny
question, | think, but I was also interested in how
you woul d judge the uncertainty involvedin avendor's
cal cul ati on now, whet her you | ook just at what he has
done in terns of conmparing it to data, his own code,
or whether the NRC itself has some idea of what the
uncertainty is in a calculation of this type.

DR. UHLE: | mean, each nethodol ogy, if
it's a best estimate nethodol ogy, that is the only
type, obviously, that requires a quantification of
uncertainty. When it is submtted, the whole
nmet hodol ogy is submtted for review, and in that
nmet hodology is their nethod for quantifying the
uncertainty. That approach gets reviewed and, if
applicable, gets approved. Then they use that, and

that is their quantification of uncertainty.
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The next slide here, as far as
docunentation requirenments, this is probably part of
the rule that the Cormittee may or may not be famliar
with. This is nore into the housekeeping. But the
docunent ati on requi rements for the | ess-than-TBSrange
is going to be maintained the sanme as required in
50. 46, and they are specified in Appendix K, Part I1I.
It's indicating that really sufficient to denonstrate
with high probability the performance criteria would
not be exceeded. The performance criteria, of course,
are the 2200, 17 percent, 1 percent, coolable
geonetry, |ong-term cooling.

What this is saying really is that, when
subm tting a nethodol ogy for review, NRC has to have
in front of it, in front of the reviewer, adequate
docunentation so that we understand the code, what's
init. So that when we do our review, we are as
cogni zant of the code as possi bl e.

DR WALLIS: There's no requirenent that
the | aws of physics be obeyed by the code?

(Laughter.)

DR UHLE: No. That's a whole different
ACRS neeting, if youwant to go there, and | knowt hat
you like to go there.

(Laughter.)
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But, hopefully, today we're not.

DR. WALLIS: Well, we usually assune t hat
i f you do foll ow good engi neering practice and try to
obey the | aws of physics, then this probability wll
be high; it will be higher than if you don't.

DR UHLE: Yes.

DR. WALLIS: So | understand the purpose.

DR. APCSTOLAKIS: So high we don't --

DR UHLE: High? \Were is high, high
probability? The words "high probability" are
specified in 50.46 currently. Inthe Regul atory Gui de
is where it is defined. Wen we say that you have to
have hi gh --

DR. APOSTOLAKI S: How rnuch was it? Do you
remenber? | don't.

DR UHLE: N nety-five.

DR. APOCSTOLAKIS: So you don't require,
t hen, a high probability for breaks greater than TBS?

DR. UHLE: What we're saying here is that
we want sufficient, and we will then quantify that in
t he Regul atory Gui de.

DR APOSTOLAKI S: But there is a
quantification requirenment even for those breaks?

DR UHLE: This is the docunentation. At

this point it is saying the code docunentation is
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sufficient to denonstrate that the performance
criteria would not be exceeded. Al right --

DR. APCSTOLAKI S: Go ahead. Sorry.

DR. UHLE: Ckay. So, again, what we're
t al ki ng about here is the ambunt of documentation as
far as the theory manual and the |evel of review
What this is getting to is the level of review that
woul d be required for a greater-than-TBS net hodol ogy
woul d in some way be | ess than the small break --

DR. WALLIS: So with any probability now?
You' ve taken out the words "high probability"?

DR, UHLE: Yes. We're taking out the
words "high probability," and what we would require
will be specifiedinthe Regul atory Gui de that we w ||
devel op.

DR. APOSTCLAKI S: Now this norning you
were here --

DR UHLE: Yes.

DR. APOSTOLAKI S: -- and we heard sever al
ti mes the di scussi on about cunul ative ri sk i ncreases,
cal cul ating changes inrisk. |[If a licensee proposes
a change under the new rule and cal cul ates --

DR. UHLE: See, | know where you're going
and |1'mgetting nervous, but go ahead.

(Laughter.)
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DR. APCSTCOLAKI S: -- and proposes a

change, now is one of these or both probabilities of
exceeding the criteria going to be affected? O are
t hese cast in stone? | nmean let's say -- | don't know
-- the power uprate, right, because that's one that
wi Il change and a change in the various factors and
all that. You are changing these probabilities, |
suppose, aren't you? The probability of exceeding or
not exceeding the limts?

DR UHLE: Yes.

DR. APOSTOLAKI S:  You are changi ng t hose?

DR, UHLE: Yes.

DR. APOSTOLAKI S: But these probabilities
wi || not appear in a 1.174 eval uati on because they are
not in the PRA

DR, UHLE: Only if the success criteriais
changed will the inpact of the power uprate be
exhibited in the PRA. Wuld you say that, Mark? |Is
that a good way to say that?

DR. APOSTOLAKI S: But we don't put those
in the PRA

DR. UHLE: The PRA, | neanif they were to
upr at e power and to keep t he core bel ow 2200, they had
to have both trai ns of | owpressure injection working;

then that's going to show up in the success criteria
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and you woul d get a delta CDF difference. You would
get a quantifiable value in your PRA I f they
increase it just alittle bit, such that the success
criteria stays the same in the PRA, there's going to
be not hi ng.

DR. APOSTOLAKI S: No, but, you see, that's
the thing now W' re mxing two worlds, the
determ nistic and the probabilistic.

DR. UHLE: Yes. Yes, risk-informed,
right?

DR. APCSTOLAKI S: Let's say the
probability of not exceeding these was .96.

DR UHLE: Unh- hum

DR. APOSTOLAKI S: Then | nmke a change,
and now that probability becomes .9. | don't know
what that tells ne about using two trains or one. |
mean this is a probability calculation. It becones
.9. So | have had the change nowfrom.96 to .9, and
| still can work with the nunber of trains that the
NRC has al ready approved. It's not that | have a
maj or change that says, boy, you really need both
trains now There is a certain probability.

There i s a change i n probability which, as
far as | know, doesn't appear in any PRA because it's

out si de.
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DR UHLE: Right.

DR APCSTOLAKIS: So when | goto 1.174 --

DR UHLE: You won't see it.

DR APOSTOLAKIS: -- | will not have that
t hen.

DR UHLE: | agree.

DR APOSTOLAKI S: But you are putting
anot her requirenent now. In the next slide you say,
"but that probability should always be greater than
.95." So now we are adding to 1.174?

DR. UHLE: | nean, the way we | ook at it
here is you have the deterministic -- this is the
determ nistic calculation, and | skipped this slide
and | apologize for that. | didn't nmean to skip it.
That is what the acceptance criteria is for the
greater-than-TBS range.

DR.  APOSTCOLAKI S: But, Jennifer, I
under st and where you' re com ng from

DR. UHLE: kay, okay.

DR APOSTOLAKIS: And | understand that it
is a determnistic --

DR. UHLE: And there's going to be a |l ess
-- I mean right nowit's a 95/95, typically is what's
used.

DR APOSTOLAKI S: R ght.
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DR UHLE: O at least a 95 is specified

in the Reg Guide, the 95th percentile. In the
Appendix K it's a conservative approach, so it's
al nost saying that we're al nost 100 percent sure that
you're going to be bel ow 2200.

In the greater-than-TBS range, if they
were to use the sanme best estinate approach, we woul d
probably be inclined to relax the percentile and
per haps go down to 75 percent. And, yes, that says to
us determnistically that there is perhaps a 25
percent chance that, if you were to cal cul ate anot her
run, you woul d see that the hot pin did exceed 2200.
kay?

DR. APCSTOLAKI S:  Uh- hum

DR. UHLE: So, yes, that's saying that we
have | ess confi dence that the success criteriaw |l be

met, and this is not reflected in the PRA.

DR. WALLIS: | don't understand why it's
not .

DR UHLE: Hold on

DR. WALLIS: | don't understand why it's
not .

DR. UHLE: GCkay, hold on. Wiit. No, no.
Can | answer? Wit a mnute.

DR, WALLIS: Yes.
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DR UHLE: But | want to point out that
the PRAs are not that precise. The success criteria
in the PRAs are not derived using the |licensing basis
tools, and in a PRA sense the success criteria,
whenever they exceed | think it's 1600, they say,
"Qops, core damage." So they're not using this and
putting it into the PRA

So you coul d say that the precisioninthe
PRA accommpdates this concern, that there's enough
slack in the success criteria of the PRAthat the risk
woul dn't actually be shown to increase.

DR. APOCSTOLAKIS: No, | agree with you.
| agree with you, but --

DR. UHLE: And Mark is behind there and
don't want to speak --

MR. ROSEN: The margin in the PRA success
criteria, whatever it was you just called it --

DR UHLE: WMark, do you want respond?

MR RUBIN:. Well, Jennifer is absolutely

correct.

DR. UHLE: | usually am

(Laughter.)

MR. RUBIN. Naturally. So |l can just sit
down now.

MR. ROSEN: And if you're not, you're
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still just as sure of it.

(Laughter.)

MR. RUBIN: | would just observe that the
cal cul ati on she i s tal ki ng about here woul d be success
in a PRA There's not a step change between just
barely meeting or not neeting her rel axed acceptance
criteria and failure of the bottomhead of t he vessel.

DR. APOSTOLAKI S: But that was exactly ny
poi nt . This nmorning we're discussing delta CDFs
keepi ng track of the delta CDFs, keeping track of the
cumul ati ve change, and all that. And ny point was
that we can't do that because we are not quantifying
t he change, and you guys are confirm ng this now. You
are saying all this is done sonewhere else in the
rarefied deterministic world where we know for sure
what things are going to happen. But that is not
taken back into the PRA. That's what Jennifer said;
that's what you confirm

Now | ' mwondering where 1.174 cones into
this. |If the change is in place that is not in the

PRA, even though there are some probabilities that

have changed, | don't know how |I'm going to nake a
cal culation, | mean decisions, using 1.174, because
all | didis change the margin here. From.96, | went

to . 9. But the PRA doesn't care because in the PRA
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the determ nistic success rate here has not changed.

Unl ess | change this dramatically, the PRA
guys will not see any input because they take the
success criteria as given, cast in stone, and that's
it. Wether there's a probability of exceeding the
thresholds of the criteria, they don't care about
t hat .

DR WALLIS: It should be in the PRA

DR. APOSTOLAKI S: It should be inthe PRA.
That is what |'m saying.

DR WALLIS: It should be in the PRA

DR. APOSTCOLAKI S: But right nowit is not.
And al | this discussion this norning about delta CDFs
and delta LERFs and cunul ative ri sk changes, and al
that, that we'll make decisions, we'll eval uate what
the licensee submits using 1.174, | don't think you
can do that.

CHAI RVAN SHACK: It's evennoredifficult,
George, because you have a probability of violating
acceptance criteria, but youarereally interested in
the probability of danage.

DR APOSTOLAKIS: That's correct.

CHAI RMVAN  SHACK: And vyour acceptance
criteria typically is set far enough from your

probability of damage --
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MR SIEBER Wth margin.

MR. RUBIN: And so wll the revised
acceptance the criteria. You would still have PRA
success, and where we would be able to assess the
i npact using a 1.174 approach is where, as Dr. Sheron
poi nted out at the very begi nning. The changes to the
pl ant push into areas where, as Jennifer pointed out
agai n, that the success criteria changes, so that you
need two out of two trains.

The PRA will nodel the changes plus the
timng changes for the HRA actions, and you will see
an actual risk inpact based on the unavailability --
it's just a straight Bool ean -- unavailability of one
or two trains. So you can calculate it. |[|f you push
it far enough to change the acceptance criteria, the
risk calculation will fall out of the process. Here
you're getting a little |less confidence of neeting
what were originally very conservative acceptance
criteria for large break LOCA. There may be slightly
nore oxi dati on, maybe sonme cl ad perforation.

But in PRAit is severe accidents-based.
You have a cool able geonetry. You have an intact
vessel . It may be a slower reflood, but you have
success in risk-based.

DR. APOSTOLAKI S: So these changes here,
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if they are reasonably small, are already acceptable
because we know that the margin is very |large? They
are not subjected to any 1.174 criteria or anything
else. This is a different regine?

MR RUBIN. It's a different regine.

DR APOSTOLAKI S: That's what vyou're
saying. Unless the change is so dramatic that the
success criteria in the PRA are affected --

MR RUBIN Yes, sir.

DR APOCSTOLAKIS: -- in which case the
redundancy is the factor.

MR RUBIN Right.

DR. WALLI S: There nust be anintersection
somewhere. | nean, if you reduce your probability of
success here to 30 percent or sone value, it beginsto
affect the PRA, but | don't know where that is.

DR. APOCSTOLAKIS: It has to be dramatic
enough to change the success rate here.

DR, WALLI S: Wll, 1 don't know how
dramatic it has to be. You're saying you want to
reduce it from say, 95 percent to 70 percent, | think
is mentioned in the docunentation. And | don't know
whet her 70 percent is a big enough dramati c change to
affect the PRA or not.

DR. APOSTOLAKIS: | don't knoweither. |
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don't know either, but the argunment that these guys
are --

DR WALLIS: But | think you need to make
t he connection --

DR. APOSTOLAKI S: -- advancing is that
this is |large enough --

DR. WALLI S: But you need to nmke the
connecti on. You need to tell wus that, if | had
reduced it to 50 percent, then it woul d have affected
it.

DR. APOSTOLAKI S: It woul d be nice to have
t hat .

DR WALLI S: | would Iike to know that
because, otherwise, it's all words. You say it's not
bi g enough, so it's all right.

DR. APOSTOLAKI S: But, renenber now, they

are only looking, as far as | wunderstand in the
cal cul ati ons, t hat t he uncertainties in the
calculation are sound. | think Bill alluded to that.

There are uncertainties also in the 2200 and the 17
percent .

DR. UHLE: Right, vyes.

DR. APOSTOLAKI S: These are very
conservatively chosen.

DR, WALLI S: But if you look at the
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out puts from LOCAs, you could say, gee, we want a 70
percent assurance if 2200, and if you run a hundred
runs, you're going to get sone where it goes up to
2500 or 2600.

DR APOSTOLAKI S: Ri ght, but what |'m
saying is even the 2200 is not the actual danmaged --

DR. WALLIS: That's right, but there will
be sonme that go up to 2600. Now how rmuch can we
tol erate going up, creeping up to higher and higher
t enperat ures?

DR. APOSTOLAKI S: The argunent right now
is that this probability is very | ow.

DR. WALLIS: But that's just a word

DR APCSTOLAKIS: If it becones a little
bit larger, it's still very |ow.

DR. WALLI S: That's words, George; it
doesn't mean anything to ne.

DR. UHLE: Words don't nmean anything to

you?

(Laughter.)

DR. APOCSTOLAKIS: On the other hand, you
know, that's how you build systens. It would be nice
to have that, though. |[|'m not objecting.

DR. WALLIS: Isit niceor isit something

essenti al ?
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DR. APOSTOLAKI S: | don't know about

essential, because it depends very much on what the
margins are here, and the nmargins are pretty |arge.

DR. UHLE: | nmean, at this point the way
we look at it is that you have a determnistic
calculation. Soif alicensee wanted to uprate power,
and they're shown that their non-safety systens are
highly reliable and they're only goingtorunwth all
trains injecting, you know, they may be able to uprate
power at 10-20 percent, and they do that, and they
neet it determnistically. Okay?

Al'l right, is that enough? Is industry
happy with that? Well, no, not really, because there
is aprobability that all trains of the LPSI won't be
avai |l abl e. So then in the risk evaluation that's
where that is going to pop out. If therisk is shown
to not neet the success criteria in the risk
standpoi nt, then the uprate wouldn't be all owed.

So, again, it's a blending. It is a
backstop. There is a risk backstop to what they are
proposi ng here, but thenthereis also adeternmnistic
backstop for the risk because there are chances t hat
what they are proposing to do doesn't affect the
success criteriaand the risk cal cul ati on. Again, the

ri sk cal cul ati ons are nuch, the success criteria are
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much broader than -- again, above 1500, that's core
danage. So there's margin there.

| mean there is this concept of exactly
what is the probability of exceeding or getting core
nmelt or breaching the vessel. | nean that's been
generally unquantifiable. It is a mtter of
engi neering judgnent that we're confortable with the
safety of the system

DR APOCSTOLAKIS:  No, |'m not disputing
what you're saying. | mean you're stating facts.
VWhat |'msaying is or pointing out is that there seem
to be two separate --

DR UHLE: Yes.

DR APOCSTOLAKI S: -- regines right now - -

DR UHLE: Yes.

DR. APCSTOLAKIS: -- where we do certain

t hi ngs here

DR UHLE: Uh- hum

DR. APOSTOLAKI S: -- and t hen ot her t hi ngs
in the PRA

DR UHLE: Right.

DR. APCSTOLAKI S: But at which point, as
Prof essor WAl |l i s just said, at which point significant
changes on the right affect changes on the left we

don't know.
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DR UHLE: Right.

DR. WALLIS: Wiy don't you risk-inform
t hese acceptance criteria?

DR. KRESS: This is the whol e argunent
t hat we' ve had for years about the connection between
desi gn- basi s-based and ri sk-based. You're not going
to make it. | guarantee there's no way to nmake this
connection. You just have to have a faith that your
desi gn- basi s-based renders the risk to the right
| evel .

DR. APOSTOLAKIS: Yes, but why can't |
make it? | nean, they just told nme --

DR. KRESS: You can only make it in this
sense: The design-basi s-based results in sone sort of
a design and operation node of a reactor. Then you
can take that and put it in your PRA and see whet her
your risk is acceptable with the probabilities.
That's the connection; it's the PRA

There is no way to say, all right, if |
change desi gn-basis-based a little bit, what does it
do to ny PRA? You just can't do that, unless it
changes the design of the plants sonmewhat.

DR APGCSTOLAKI S: W' re tal king about
di fferent things, | think.

DR. KRESS: It either has to change the
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design of the plan or the success criteria. That's
the only way; that's the only connection.

DR. APCSTOLAKIS: There is a probability
that | will violate these criteria.

DR. KRESS: |  know, but these are
arbitrary choi ces.

DR APOCSTOLAKIS: | know. Now if | had
di stributions on the righthand side for the degrees
that it wll take to create the danage, and so on,
then I could do it. But right now these are fairly
arbitrarily set up --

DR KRESS: That's right, and that's the
nat ure of design-basis-based. | don't see any way
we're ever going to make a direct route between
t hese --

DR. APOSTOLAKI S: But you were raisingthe
guestion this norning about cunulative risk. So
you're talking only about when sonething dramatic
happens here, so the redundance is changed --

DR KRESS: Sothat it affects anythingin
the PRA. |I'massuning that the PRAis a realistic
representation of risk. |If the design change or the
operational change, changed flow rates or power, or
what ever, affects my PRA, then |I'mgoing to captureit

in the PRA
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DR. APOSTOLAKI S: What doesn't this af f ect

your PRA?

DR, KRESS: It mght.

DR. APOCSTOLAKIS: It affects the success
criteria.

DR KRESS: It may if it affects the
success criteria.

DR APOSTOLAKI S:  Yes, yes.

DR KRESS: But you have to | ook.

DR.  APOCSTOLAKI S: All I'm saying is
t hat --

DR KRESS: W have to | ook at that.

DR APOCSTOLAKIS: Yes. That's all I'm
sayi ng.

DR. KRESS: | mean, when you nake a

change, you have to say, does this affect nmy success
criteriaor doesit affect any of thereliabilities or
does it affect the frequencies? You have to | ook at
t hat .

DR.  APOCSTOLAKI S: But, you see, the
success rates in and of thenselves are --

DR. KRESS: They are pretty broad, yes.

DR WALLIS: Well, how about the thermal -
hydraulic codes? This licensee now is allowed to

subm t a nmet hodol ogy; submits a newthermal - hydraulic
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code. This has no affect on the PRA at all?

DR UHLE: No.

DR WALLIS: That's crazy.

DR. UHLE: If this newnethodol ogy were to
be very, very accurate and the uncertainty was very
| ow, and that allowed themto uprate power nore than
t hey could have or take out a punp or sonething, the
success criteria on the PRA side with the uprate in
power woul d, of course, change. The success criteria
is not usually --

DR. WALLIS: | understand -- the issueis,
do you nelt the fuel?

DR. UHLE: Right, but --

DR. WALLIS: It seensto ne there' s got to
be sonething in the PRA and sonething in the
acceptance criteria --

DR UHLE: Right.

DR, WALLI S: -- which are reasonably

congruent about answering the question, do you nelt

the fuel ?

DR. UHLE: Right, and when you propose to
change the plant design, you' ve uprated power. In a
determnistic way, I'musing, say, |I'll use the code

TRACE as t he exanpl e, as the best estimte code. That

shows t hat you are bel ow 2200 and you're fine, and you
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can uprate the power by, say, 20 percent or whatever,
or 10 percent.

Then you change your plant. You go and
you update your PRA, and you are using a different
tool to generate your success criteria. Nowthere are
requi renents or the PRA focus as far as the quality of

the PRA and are the success criteria valid, but, in

general, they'll run and they'll say, well, now at
this power wuprate | need to have both ny LPSIs
wor Ki ng.

DR. WALLIS: Wwell, what does the PRA say
about the thermal -hydraulic predictions? It nust be
t here sonmewhere.

DR UHLE: It's reflected in the success
criteria. How many punps do | need to have --

DR. WALLI'S: How many punps has nothing to
do with whether or not the thermal-hydraulics is
wor ki ng out until the tenperature--

DR. UHLE: Yes, yes, it does, because
t hey' ve run --

MR. ROSEN: That's the way it's done now.

DR. APOSTOLAKIS: Well, that's the issue
| raised.

DR. WALLIS: It's not a good way to do a

PRA.
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DR. APOSTOLAKI S: There shoul d be a margi n

gquanti fication.

MR, ROSEN: No, what the PRA success
criteriasayisthat, for exanple, with respect tothe
2200, they derated that, and the 1600 nunber you used
before is pretty good.

DR UHLE: Yes.

MR. ROSEN:. Say, if the success criteria,
if under this circunstance or this set of
ci rcunst ances we don't go above 1600, we'll consider
t hat success. Okay, now what do we have? \at
options have we got to hold the plant under 16007
Well, we've got this set of punps, three punps, let's
say. Any two of themw ||l keep it under 1600. So,
t herefore, our success criteria is having two out of
t hree punps avail abl e.

DR. WALLIS: The 1600 is predicted from
t he sanme thermal -hydraulic --

DR, UHLE: No, no.

MR ROSEN:  No.

DR UHLE: It's different.

MR. ROSEN: Typically, it's much nore
sinmplified and conservati ve.

DR, UHLE: Right.

DR. APCSTOLAKIS: It's not a core damage
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frequency. It is the frequency of exceeding the
criteria that have been inposed. That's really what
it is. It's not a core danmmge frequency for
cal culating --

DR. WALLIS: Let ne suggest that if the
PRA had the proper thermal -hydraulics in it --

DR UHLE: Then we wouldn't need it.

DR WALLIS: -- you wouldn't need this
stuff at all.

DR UHLE: Exactly, exactly.

DR WALLIS: We wouldn't need this stuff
at all.

DR UHLE: | agree.

DR. WALLIS: That's the way it shoul d go.

DR UHLE: It's not there.

DR. APOSTOLAKIS: O if these guys had t he
proper PRA, we woul dn't need the PRA

(Laught er)

DR. UHLE: Yes, it's the PRA guys' fault.

MR.  ROSEN: If the fuel guys are as
conservative as the PRA peopl e.

(Laughter.)

DR. UHLE: That's right, but | nean your
concern i s one actual ly between SPSB -- that's t he PRA

branch -- and Reactor Systens. W talk about that:
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| s your success criteria valid? This goes back and
forth, and | think the answer is |ooking at the PRA
quality initiative and making sure the success
criteria is, in fact, wvalid -enough for the
appl i cati on.

DR APOSTOLAKIS: This issue will cone
back as we review the framework for future |icensing
for reactors because the uncertainties there are nmuch
| arger. You see, you have started al ready with what
is a design basis. So everybody is confortable with
t hat . Twenty-two hundred, 17 percent, 1 percent,
great; don't ask about success criteria; this cane
down from the nount ain.

(Laughter.)

But nowin future reactors you don't have
t hese. Now you have huge nodel uncertainties all over
t he pl ace.

DR. KRESS: Nowdon't be too sure, George.

DR. APCSTOLAKI S: \What ?

DR. KRESS: Don't be too sure. The
framewor k docunent i s proposi ng a set of design-basis
acci dents.

DR APOSTOLAKI S:  Not yet.

DR. KRESS: Oh, yes. Oh, yes, they are.

DR APOSTOLAKI S:  No, no.
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DR. KRESS: They certainly are. Yes, you
had better read that nore carefully.

MR. S| EBER: But this situation is not
uni que to Appendix K or 50. 46. PRAs have success
criteriathat aredigital, that are either you made it
or you didn't.

MR. ROSEN:. That's exactly right.

MR SIEBER. And you have to change the
whol e concept of how you're going to do that if you
take this uncertainty that nmeeting a given success
criteriawll result inagoodthing, if you know what
| mean. You know, the closer your cal cul at ed nunber
getstothelimt, the nore uncertain you are that you
are successful, but that's not taken into account in
the PRA. You either make it or you don't.

MR.  ROSEN: We don't have probability
di stributions on success criteria. W do not.

DR. KRESS: That's because you overwhel m
the uncertainties with the two train versus three
trains.

MR. SIEBER. That's right.

DR. KRESS: It just overwhelns the
uncertainties.

MR. SIEBER. That's right.

DR. WALLIS: You are just reinforcing ny
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view that you shouldn't really have design-basis
accidents with separate acceptance criteria. You
shoul d have a really good thernal - hydraul i c nodel of
uncertainties put into the PRA and make deci sions
based on that.

DR. KRESS:. Yes, and if you did that, you
woul d put uncertainties onthese success criteria, and
that's where it woul d show up.

DR, WALLI S: Yes, but they would be
realistic acceptance criteria.

MR. ROSEN: Nowyou're talking |ike a real
rationalist.

DR. APCSTCLAKI S: Wiy do you guys say t hat
t he f ramewor k has desi gned- basi s acci dents? They j ust
say that between --

DR KRESS: No, no, it's inportant.

DR.  APOSTOLAKI S: -- ten to the mnus
three or ten to mnus five, we will define the DBAs,
but they can define them

DR. KRESS: | know, but that is a way to
defi ne them

DR,  APCSTOLAKI S: No, they take a
frequency -- yes, there are consequences, and they
di sarrange the whol e DBAs.

DR KRESS: You could have determ ned
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t hese --

DR. APOSTOLAKI S: But they don't tell you
what they are.

DR KRESS: No, no. Oh, no. That's
right. But they're going to have them They're going
to have them

DR. APOSTOLAKI S: That's where the action
is, yes.

DR. BONACA: You nean they're going to
choose themin a different way than in the past.

CHAI RVAN SHACK: W had better get off the
advanced reactor franmework and back to 50. 46.

(Laughter.)

DR. UHLE: No, I'mvery confortabl e just
sitting here listening.

CHAI RMAN SHACK:  Onwar d.

MR. SIEBER. Wy don't you nove us ahead?

DR. UHLE: All right. Speaking of noving
ahead, although we're still back on success criteria,
again, it is staying the same for the | ess-than-break
size and the greater-than-break size. This is we're
going to be |l ess proscriptive. Wen we say "cool abl e

geonetry, " cool abl e geonetry was real |y specifiedw th

t he 2200/ 17 percent.

At this point intinme NRCdoesn't have any
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nore information in front of it to say that we're
going to i ncrease or decrease these val ues i n any way.
So in the Reg Guide we will say that, unless the
licensee were to present data and substantiate why
t hey coul d i ncrease the val ue of 2200 and 17 percent,
we're going to stick to 2200 and 17 percent.

Now there is fuels research going on.
Ral ph Meyers in the back --

DR. WALLIS: Wit a mnute. \When does
t hi s busi ness | ater on cone about? There's no needto
report until your PCT is 300 degrees --

DR. UHLE: Yes, yes, I'mgetting there.

DR WALLIS: You are going to get there?

DR. UHLE: Yes, | will get there.

DR. WALLI S: Because that is a tough
change. Are you going to get there?

DR UHLE: | prom se. | prom se.

DR. WALLIS: | couldn't understand howyou
were going to stick to 2200 and yet l|et them not
report until they went 300 degrees above that.

DR UHLE: Because it's not as bad as it
sounds on that page, but | guess we're noving on
because you're okay with -- or you're at | east aware
of what we nean by cool abl e geonetry.

DR. WALLIS: W won't really knowwhat you
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mean until we get the Reg Guide in June.

DR, UHLE: VWhat we nean right now is
2200/ 17 percent.

Ckay, docunent ation, we tal ked about that.
That's, again, talking --

DR WALLIS: You flipped over sonething
that said "50 degrees"?

CHAI RMAN SHACK:  You' ve flipped over the
prelimnary analytical results.

DR.  UHLE: Yes, yes. That's because
Research had asked politely if | could take the slide
out, and I'msorry, Norm | forgot to doit. That's
my fault, all right?

(Laughter.)

So, yes, we have done sone prelimnary
cal cul ati ons

CHAI RVAN SHACK: Threw a little blood in
t he water.

DR. UHLE: Yes, there we go. That's al
| " m sayi ng.

Because this is the questionthat you had,
reporting requirenents. Right nowin the Reg it says
that, okay, a |licensee has got an anal ysis of record.
That's in its FSAR

DR. WALLIS: That's a m nus delta PCT?
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DR. UHLE: No. No, no, no, that's a

bul | et.

DR, WALLIS: On.

MR SIEBER It's a long bullet.

DR. UHLE: Yes, it's an inproper use of a
bullet. | apol ogize.

CHAI RVAN SHACK: It's an EN dash

DR UHLE: It's Ralph's fault.

(Laughter.)

kay, at any rate, back to this. The
anal ysis of recordis what's inthe FSAR It has been
revi ewed and approved by NRC. It is the licensing
vi ew of what the peak cl ad tenperature is of the pl ant
if alimting break were to occur.

However, |icensees do things on a cycle-
specific basis. They change their peaking factors;
perhaps a punp derates. There's sonme other
configuration changes. They are all owed to nake t hose
changes. They don't have to conme in every day and
report to the NRC what the PCT is. Again, the
calculations are quite onerous, and that's a little
t oo burdensone. That wasn't defined to be necessary
to ensure safety.

So a licensee is all owed to change things

in the plant without telling NRC up to 50 degrees.
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Now t hat's an absolute value. So if they are to find
an error in their code and they are to change it, and
it actually decreases the PCT, well, they can do that
and not reanal yze, providedit's not up to 50 degrees.

Every year, annually, they report these
changes.

DR. WALLIS: That's 50 degrees from sone
acceptable --

DR. UHLE: Fromthe analysis of record.
So if they're down at 1200, they can only go --

DR WALLI S: So it's not a cumulative
thing? You can't keep getting it? You can't keep
getting 50 degrees?

DR. UHLE: No, that's right. It's just
fromyour analysis of record.

CHAl RVAN SHACK:  And it's plus or m nus.

DR. UHLE: Plus or mnus, yes.

CHAl RVAN SHACK: If you go to 1150, if
you're at 1200, you have to report it.

DR. UHLE: Yes, andif you've got an error
inyour code and it decreases PCT to 25, and then you
have a change, and so you want to increase your
peaking factor a bit, and that goes up to plus 25,
you've got to report. O "26" | should say because

it's greater than 50 degrees, because it's the
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absol ut e val ue.

What it is saying here, what it is doing,

is that we need to know -- we want the analysis of
recordtoreflect theplant. It is not tal king about,
are you close to 2200? It is sinply saying, "I have
an analysis of record that reflects the plant.” NRC

and the public knows what the PCT of that plant is.
So when it starts to deviate too far fromthe pl ant,
we want a new reanal ysis, and NRC would revi ew and
approve that analysis to re-baseline.

So there's also a requirement in the Reg
that a |icensee keeps track of where they are with
respect tothe acceptance criteria. So, again, during
this time, if this plant was at 2190 and it had an
error in the code and t hey changed and esti mated, and
t hat was over 2200 or exceeded 17 percent oxidati on,
they have to cone in to NRC imediately. So there's
al ways this focus on, make sure you're neeting the
acceptance criteria. However, the analysis is only
required -- they have to contact us in 30 days if it's
50 degrees. O herw se, they have to contact us --

DR. WALLIS: So there's no requirenent --
only on delta PCT if it's over 22007

DR. UHLE: Right, right.

DR WALLIS: Evenif it's a delta of one,
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they still have to report it?

DR UHLE: Yes, right.

DR WALLIS: Ckay.

DR. UHLE: And the other acceptance
criteria, that goes back to the sunp, the sunp of
| ong-term cooling. They would have to contact NRC.
That' s the regul at ory connecti on t here, where anyt hi ng
inthe ECCS acceptance criteria, if anytime duringthe
cycle they think they are violating the success
criteria, they have to coneinto contact i nmedi ately.

DR. BONACA: Supposedly, if you have a
smal |l increase that's bel ow 50 degrees and that adds
up to over 50 degrees, then --

DR. UHLE: Yes, then they have to cone in
wi thin 30 days and schedul e a reanal ysis.

DR. APOSTOLAKI S: What i s the typical peak
cl addi ng tenperature that is cal cul ated?

DR UHLE: Typical?

DR APOSTOLAKI S:  Yes.

DR. UHLE: | neanit ranges. | nean there
are sone plants that are up at 21-sonmething. There
are some plants that are at 19.

MR. ROSEN: For | arge-break LOCA.

DR UHLE: Yes. |[It's a range.

DR. APOSTOLAKIS: So a plant that is at
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21 --
DR. UHLE: Has 50 degrees.
DR. APCSTOLAKI S: Has 50 degrees?
DR UHLE: Yes.
DR APOSTOLAKI S: And we still believe

there is a high probability that there will be no
damage?

DR UHLE: Yes.

MR, ROSEN: But that plant that is at
2100, say, for peak clad tenmperature for the |arge-
break LOCA may be down at 1500 for the snmall-break
LOCA.

DR UHLE: Unh- hum

MR. S| EBER: The big differential for
| arge- break LOCAs i s between boilers and pressurized
wat er reactors. Boilers typically have |ower
t enper at ur es.

DR UHLE: Right.

MR. SI EBER:  You know, 2200 i s not a real
nunber. That nunber is probably 2300 or sonething
like that. There's margins put in there. Duringthe
ECCS hearings | think --

DR. APOCSTOLAKIS: I'malittle surprised
that, even if the margin is 200 degrees and you take

away -- | nmean, you can do things wi thout reporting up
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to one-quarter of that.

DR UHLE: Unh- hum

MR SIEBER That's interesting.

DR UHLE: It's a determnistic idea.

DR. APOSTOLAKI S: It's still t he
probability is assunmed to be very | ow.

CHAI RVAN SHACK: Bel ow t he acceptance
limt, the |licensee owns it.

DR UHLE: Yes.

DR WALLIS: It's not just determnistic
because you can --

DR.  APOCSTOLAKI S: No, not conpletely
because he does not report it.

DR WALLIS: It's large-break LOCA with
realistic calculations plus uncertainty, and you can
submt all of the runs, and sone of the runs can be
above 2200 as long as your 95th percentile is bel ow
2200. So sone of them are going over at an absol ute
m ni mum

DR. UHLE: | nean the analysis of record
at this point, when they | ook at the 50 degrees, these
are estimates. These can be estimated any way. It is
not a reanal ysis. They don't have to be running their
full eval uation met hodol ogy to get the estimates. But

as soon as they exceed 50 degrees, they conme in and

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




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

153

t hey contact NRC, schedul e a reanal ysis.

If this plant is closer to 2200, if the
estimates were done with a random nunber generator,
certainly we're going to want t he reanal ysi s a heck of
a lot faster than if the plant was sitting down at
1700 and t he esti mat es wer e generated wi t h an approved
net hodol ogy. So that's where that works out.

But what we're proposing to add, so when
we t al ked about i ncreasi ng safety or enhanci ng safety,
isthis rule, 54.6 was promnul gat ed back when everyone
was focused on | arge breaks and we had tal ked about
how the | ocal oxidation was primarily a function of
tenmperature in a | arge-break scenario. Wat we are
adding is a reporting requirement on |ocalized
oxi dation. So the acceptance criteriais 17 percent,
and since we're saying that the nore the risk is
associated with small breaks, then plants would be
able to uprate power perhaps nore than they would
ot herwi se.

W are proposing to add a reporting
requi rement on oxidation, so that they have to keep
track of their oxidation. W did the sane fraction;
the 50 degrees out of 2200 is equivalent to --

DR. WALLIS: That is ludicrous. | nean

you know that the zero of tenperature is arbitrary,
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and to take 2200 as being a nunber that neans
anything, | think that they --

DR. UHLE: W got that comment.

(Laughter.)

DR. WALLI'S: You got that coment fromNEl
rather than from a professor, but | nmean it seens
extraordi nary. Wy don't we use degrees Rankine or
sonet hi ng?

(Laughter.)

What really matters is the range of
tenperature you're interested in.

DR UHLE: This is what it is at this
point. W' re |ooking at public coments.

DR. WALLIS: But you went to MT and you
did this?

(Laughter.)

DR. APOSTOLAKI S: She got her hum ity at
MT.

DR UHLE: | got ny what?

MR. ROSEN: She didn't get a whol e | ot of

(Laughter.)
DR. UHLE: A whole lot of humlity. | was
a lot worse before | went there.

This is Ral ph's fault. See, he didn't go
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to MT. He went to Purdue.
DR. APOCSTOLAKI S: | get m xed nessages
here. On the one hand, |'mtold that the 2200 and t he

others are very conservative and the margins are

| arge, a very high probability we will not go over.
Then sonebody says, "Well, gee, for sone reactors the
calculations are close to 2100." Then Jack says

"Well, really afailure may occur at 2300." And, yet,
the probability is very large that we will not exceed
those things, right? There will be no danmage. I
don't understand that.

And t hen for 50 degrees change, you can go
to 2150 and still the probability is | arge you're not
going to exceed it; don't even report it. Al these
things, it seens to ne, are very confusing.

DR. WALLIS: That's because nobody does
quantify the margin. That's what it is.

DR. APOSTOLAKI S: Yes, but the argunent,
the wunderlying argument everywhere was not to
quantify. | thought the difference was 500 degrees.
That's conservative. That's high probability. So,
gee, | shouldn't really talk.

CHAI RVAN  SHACK: That's a different
di scussi on, though, George.

DR. APCSTOLAKI S: It's a different
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di scussion? It's always different, though. Wenis
it going to be discussed?

DR. WALLI'S: Join the Thermal - Hydraul i cs
Subcommi tt ee.

CHAI RVAN SHACK: Joi n t he Fuel s Commi tt ee.

DR APGOSTCOLAKI S: The Fuels Committee?

CHAI RMAN SHACK: Peak cl ad tenperatures
damage is really the fuels people.

DR. APOSTOLAKI S: You said that the
| icensee owns the margin? Not if you require a high
probability on anything above. He doesn't own
anyt hi ng.

CHAI RVAN SHACK: I n adetermnistic world,
you are either above or you're below It's binary.

DR.  APCOSTOLAKI S: But you can't do
anything you like with it. | renmenber Pietrangelo

gave us a whole lecture on that three years ago, was

it?

CHAI RMAN SHACK: Can we nove on?

MR. SIEBER:  You can spend mar gi ns.

DR. APCSTOLAKI S:  Huh?

MR. SIEBER  You can spend your margin.
Leave out the flowlimters. It changes your margin.

It changes your PCT.
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DR. APOCSTOLAKIS: | just don't know how

all these things are self-consistent.

DR WALLIS: They're not.

DR APOSTOLAKIS: | just don't know.

DR WALLIS: They're not.

DR. APOSTOLAKI S:  Anyway, you have one
nore slide, Jennifer. Do you intend to go there?

DR, UHLE: Unfortunately, |'ve got one

DR. WALLIS: You have to tell us about the
300.

DR. UHLE: Oh, | thought we were going to
get past that.

DR, WALLI S: The 300, | mean you're
worried about allow ng 50. She's going to allow 300
change.

DR, UHLE: He just did my presentation.

DR APCSTOLAKI S: Wl |, without reporting.

DR. UHLE: 1'Il go to the next slide now.

(Laughter.)

DR. APOSTCLAKI S: Because it i s not design
basi s anynore.

DR. WALLIS: Soif they were at 2150, they
could go to 24507

DR. UHLE: No, because as soon as they go
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over 2200, they've got to contact NRC right away.

DR. WALLIS: On, okay. Ckay.

DR UHLE: Ckay, all right.

CHAI RVAN SHACK: If they're 17, they can
go to 2000.

DR. APOSTOLAKIS: That applies to the 50
degrees, too, right, Jennifer?

DR UHLE: Yes.

DR APOSTOLAKI S: Jennifer?

DR UHLE: Yes?

DR. APOSTOLAKIS: That applies to the 50
degrees as well, right? The nonment you go above the
criteria, you have --

DR. UHLE: Yes, yes, yes. That's in the
rule. | mean it's just that you have to conme in --

DR. APCSTOLAKI S: Yes, yes, okay.

DR. UHLE: | mean, as you soon as you see
that, you' ve got to contact NRC i medi ately and t ake
i medi ate action to cone into conpliance with 50.46.
That's what the Reg says, which is, you know, what
does that nmean? Shut down | would think is the nost
severe interpretation of that or --

DR APOSTCLAKI S: Is this, by the way,
what you meant by inconsequential changes in risk?

DR UHLE: No, that's tonorrow.
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DR. APOCSTOLAKIS: That's different?

DR. KRESS: The purpose of these nunbers
isjust to be sure that they' re not going well beyond
their licensing agreenent, that's all.

DR. UHLE: Yes, exactly.

DR. KRESS: They still have to neet al
the criteria.

DR UHLE: Yes.

DR. APOSTCLAKI S:  Yes, but why 300 and not
600? | don't understand that.

DR. KRESS: Well, it's arbitrary al nost.
| mean --

CHAl RVAN SHACK: It's a rule.

DR UHLE: It's arule. It's arbitrary.

(Laughter.)

Don't say that.

DR. APOSTOLAKI S: Excuse nme. After the
ruleis approved, thenit's arule. Wienit's adraft
rul e, you have to have an argunent.

MR SIEBER These cal cul ati ons are done
when you' re getting ready to refuel and you are doi ng
your fuel pattern work. That's when you do your
Appendi x K analysis. The reactor is running on an
anal ysis that was done at the previous refueling. So

it isn't some big panic, |like you' re going to have
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shut down or sonmething |like that. GCenerally, what you
do is you rearrange the fuel, put in additional
bur nabl e poi sons, and bal ance out the flow structure
with flowlimting devices and unrodded | ocati ons or
you do whatever you have to do.

The only tinme you get caught here is if
sonmebody discovers an error in the code, and every

year you have to report all the errors you find. You

may find an error that will take you beyond the 50
degrees. | don't recall that ever happening, but it's
possi bl e.

CHAI RVAN SHACK: Wl |, thisis areporting
requi rement, CGeorge. Let's just keep things in focus
here. It's not quite the substance of the rule.

DR UHLE: Right, but if that error pushed
you over to 2200 or any of the acceptance criteria, 17
percent, long-termcooling --

DR. APOSTOLAKIS: Actually, this really
denonstrates howthe staff used the di fference between
DBAs and ot her accidents. So it's inportant.

DR UHLE: Yes, between here and here,
yes.

DR. APOCSTOLAKIS: It's really inportant.
It's not just sonmething to dismss.

DR. WALLI'S: Nowyou're not going to tal k
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about the 20 percent on CDF; |et soneone else talk
about 1t?

DR, UHLE: No, no, no.

DR. WALLI S: But it's also a reporting
requirenment.

DR UHLE: That's Mark Rubin.

DR. APCSTOLAKI S: That's sonebody el se.

DR. WALLIS: Is that sonehow related to
this 300? Is 300 degrees concurrent with the 20
percent of the CDFs?

MR. ROSEN. Do you have any words to say
about 300, Jennifer?

DR. UHLE: That |I' mdone tal ki ng about it.

MR, ROSEN: Done?

DR UHLE: Yes.

MR. ROSEN: | didn't hear anything yet.

(Laughter.)

DR.  UHLE: Dr. Wallis was gracious
enough - -

DR. WALLIS: Is there any rationale for
3007

DR. UHLE: Yes, it's greater than 50.

DR. WALLI S: Now cone on. No, give us
somet hi ng better than that.

DR, UHLE: It was engineering judgnent
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t hat the staff who | ooked at this rul e was confortable
W t h.

DR WALLI S: Wll, you can't concoct
sonething other than just appealing to engineering
j udgnent ?

DR UHLE: At this point in time --

DR. WALLIS: You can't invent something
| i ke probabilistic argunents or sonething?

DR, UHLE: But you wouldn't believe ne
anyway.

DR. WALLIS: Wwell, at least it gives sone
ki nd of rationale.

DR. UHLE: kay, at this point we're going
out for public comments. We're going out for public
conment on what's of fered by 300 degrees. | nean, in
general, you can get 300 degrees by changi ng t he draft
size in your dispersed flow film boiling nodel.
That's also an effect, that what does 300 degrees
allow you to do? W were confortable with 300
degr ees.

DR. WALLIS: If you're going to go out for
public comrent, you can't just pull out a nunber.
You've got to have sone reason. O herwi se, your
credibility is shot. They're just going to believe

t hat the NRC grabs nunbers out of the hat. You' ve got
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to have a reason

DR UHLE: I wll take that into
advi senment, under advi senment.

DR. WALLIS: ©Onh, cone on. Be reasonable.

DR UHLE: |1'mtelling youthe truth, that
it's greater than 50. Wy is 50 selected?

DR WALLIS: Ckay, why is 50 sel ected?

DR, UHLE: Fifty was what was -- people
were confortable with 50.

MR. SIEBER It's a nice nunber. That's
all they had.

DR. WALLIS: That's how you do reactor
safety, what someone's sort of confortable wth?

DR. UHLE: That's regulation, sure.

DR. SHERON: Graham we started this back
in the seventies when Long Tsen Tan pi cked 95/95 for
DNBR. Ckay? And the question is, why 95? Because
sonmebody used it. Ckay?

DR. WALLIS: But, see, the problemis --

MR. S| EBER But this is a reporting
requi renment.

DR. WALLI S: - - you say you're
confortable. Wy should | be confortable with it? |
nmean you may be confortable with anythi ng you want to

be, right, six mattresses on top of a pea, but | need
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to be nmade confortabl e sonehow.

MR. S| EBER: But it's just a reporting
requirenment.

DR WALLIS: Explainto me why | shoul d be
confortabl e.

DR. UHLE: This is what -- agai n, whenever
they exceed the acceptance criteria, they have to
report to NRCimedi ately and take action to cone into
conpliance. Wat this is allowing themis to nake
changes to their plant without gettingit reviewed and
approved first. They come in annually -- hold on --
t hey conme i n annual |y and report these changes. So at
that point in time NRC has the opportunity to take a
| ook and see what they're doing and take action, if
necessary.

MR. ROSEN. W understand all that.

DR WALLIS: We understand all that.

DR. UHLE: Okay. So what you're sayingis
t he 300 degrees. Three degrees is something we feel
confortable with that can happen before --

DR. WALLI S: W don't care about your
confort. I'minterested in ny confort.

MR. S| EBER: VWhat are you confortable
with, G ahanf

DR WALLI S: |'m not confortable with
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anything unless there's a reason for it.

MR ROSEN. Well, she can take it under
advi senent and |l et' s nove on, G aham W' re not goi ng
to get a better answer. So let's just nove on.

DR WALLIS: Ckay, we'll nmove on, | guess.
Vell, I'mdisgruntl ed.

(Laughter.)

DR UHLE: Yes, we are used to that.

MR. ROSEN:. Unh-oh. Un-oh

(Laughter.)

DR UHLE: It's part of your charm

MR ROSEN:. We're in trouble now.

DR UHLE: It's part of your charm

kay, wait a mnute, wong direction.
don't want to go back there. W don't want to go
back. No, we're going forward. Regul atory review,
this has also been touched on, so | can go really
fast.

W' re going to be revi ewi ngthe eval uation
nodel s used in the greater-than-TBS range. We're
goi ng to be focusing on the nodel s that are of extrene
i mportance, and the scope and the breadth of the
review would be | ess than what is used in the |ess-
t han- TBS, | ooking at the idea that the probability of

this break is much snall er.
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Thi s doesn't necessarily nmean a whol e | ot
toyouinaaquantified sense. W will be puttingthis
t oget her i n a Regul atory Gui de, and of course you guys
woul d - -

DR. WALLI S: That doesn't change nuch. |f
you | ook at the sensitivity of peak cl ad t enper at ures,
a whole lot of things, it really does depend only on
a handful of them nostly, up to 90 percent or
sonet hi ng.

DR UHLE: Right.

DR. WALLIS: So concentrating on the nost
i mportant paraneter is a very reasonable thing to do.

DR UHLE: Thank you.

DR, WALLI S: So | think you ought to
present it that way, rather than some sort of
arbitrary thing. Put it in a perspective.

DR UHLE: | didn't say it was arbitrary.

DR. WALLIS: No, but give a reason.

DR UHLE: On the Regul atory Gui de? No,
| said that we're focusing on the highly inportant
phenonena.

DR WALLI'S: But, then, that inplies that
there are a fewwhich are inportant, and then thereis
real evidence that if you look at howall these things

affect PCT, there are a few which you nust do.
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DR. UHLE: Yes, right, dispersedflowfilm

boiler in front of them

DR WALLIS: It's not just a judgment.

DR. UHLE: Level swell -- yes.

DR. APOCSTOLAKIS: I1t's a different world.

DR UHLE: Yes. W're in violent
agreenent. GCkay, sowe will be providing nore details
on what exactly we nmean by this, what nodel s we woul d
be focused on in the Reg Guide that you will have the
opportunity to see.

So that is the end of my presentation.
l|"mnot sure if it is the end of Professor Vallis'
presentation or not.

DR. APOSTOLAKI S: Now t he reason why you
keep sone of these requirenents for beyond the TBS
region is because of tradition, isn't it?
Hi storical --

DR. UHLE: | think it goes back to the
uncertainty argunent, the defense-in-depth argunent.
We have a break size that we're postul ating, and we
want to have extra assurance that if there was a break
|arger than this, that the core would stay in a
cool abl e geonetry and, therefore, containnent would
not be --

DR. APOSTOLAKI S: What woul d be so bad i f
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you decided to take what you're proposing to do for
t he above- TBS breaks and did it everywhere? Wy woul d
you feel unconfortable with that? Forget about the
extra stuff you are putting for small breaks up to
TBS.

DR. UHLE: It's a matter of, | nean, part
of it goes back to the regulations saying "high
probability." Wat we are proposing for the anal ysis
in the greater-than-TBS is providing you wth
assurance that you're not exceeding the criteria and,

t heref ore, not worryi ng about | osi ng cool abl e geonetry

at a level --

DR. APOSTOLAKI S: But you would still do
the --

DR UHLE: -- that is less than at the
| ess-t han- TBS. It's boiling down to the |evel of

assurance you have.

DR SHERON: Ceorge, let me try it.

DR APOSTCLAKI S: So it's a matter of
confi dence?

DR UHLE: Yes.

DR. SHERON. There's nothing that says we
coul dn't have approached this the way you propose,
which is to say, why put a TBS; why not just |et

peopl e anal yze the entire spectrumin the sane way?
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We had about six nonths to put this rule

t oget her. One of the groundrules we set when we
started this was we were going to start with -- we
weren't going to create any new information. We

weren't going to devel op any newinformation. W were
going to have to do this with the information that was
at hand, if we were going to nake that kind of a
schedule. The other thing we weren't going to do is
pl ow any new ground fromthe standpoi nt of any areas
that we felt would require a lot nore defense,
justification, evaluation, and anal ysis.

There' s not hi ng t hat says down t he road we
couldn't go back and try and do nore and ultinmately
come up with a rul e change that did this, but we think
that is a much longer-termeffort. It is going to
require more work, nore justification. Lookingat the
guestions we're getting here just on this, we would
have to --

DR. APOSTOLAKI S: |If some of the questions
that Dr. Wallis has rai sed and sone that | raised were
answered in a reasonabl e manner, then it seens to ne
you woul dn't need TBS. You would do this for the
whol e spectrum You would do a best estimte
cal culation, quantify the uncertainty, and judge

whet her you like it or not. | mean, if you want high
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probability, you will do that.

Wiy woul d you have to inpose a single-
failure criteria? Just to feel better? | nmean you
have the PRA to tell you what is going on there.
That's classic PRA, in fact, because you are failing
a particul ar conponent.

DR. SHERON: That's risk-based, not risk-
i nf or ned.

DR. APCSTOLAKI S:  Huh?

DR. SHERON: That's risk-based, not risk-
i nf or ned.

DR APOSTOLAKI S:  Yes.

CHAI RVAN SHACK: If you really believe
t hose frequencies, George --

DR. APOCSTOLAKI S: What? No, excuse ne,
you can't say that. W are risk-inform ng everything.
You can't put it down like that.

CHAI RVAN SHACK: Can | interrupt for a
second? Tony Pietrangelo would like to say a few

words, and he's going to | eave before |lunchtine.

DR. APCSTOLAKIS: Well, it's after lunch
al r eady.

CHAl RVAN SHACK: We'll break for lunch
after Tony is done. So that will give you an
i ncentive.
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MR. Pl ETRANGELC Dr. Shack, thank you

very nmuch. | had requested tine yesterday wth
M chael to address the full Commttee and then, to ny
chagrin, this norning learned that | wll be out of
town when the full Committee is here. So | really
appreci ate the opportunity to junp in here.

There's been one interaction with the
staff and industry on this developnment of this
rul emaki ng packet. That was in August, and the
pur pose of that neeting was to provide input to the
regulatory analysis, both safety benefits and
potential cost benefits of a revision to 50. 46.

Since that neeting, fromthe first draft
that was put out to the draft that cane out in md-
Oct ober, we have seen sone very positive changes in
t he package. For the first time that | think that |
recall, safety benefits are nentionedinthe Executive
Sunmmary. There had been no nenti on of safety benefits
in any of the SECYs on this heretofore.

| think the staff |istened at the August
neeting. One of the questions that came up there was
the applicability of the general design criteriato
t he beyond-desi gn-basi s reason. | think they took
care of that in this | atest package.

In the previous package you needed an
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anmendnent request to do anything subsequent to a
revi sed break size, and nowthere's sone flexibility
there to not have to cone in with an anendnent request
for anyt hi ng.

So those are all contextually very good

changes and | think headed in the right direction.

However - -
(Laught er.
MR ROSEN: Wiy was | expecting that?
MR. PI ETRANGELO. Let's go back to what
risk-informed regulation is supposed to do. By

definition, it's supposed to focus resources and
attention on things that are safety-significant. You
use risk insight; you use operating experience and
apply that in the regul ation.

So when you are | ooking at this package,
to me you need to ask yoursel ves, does this rul e make
me do that? The driver for this rule change was, in
| aymen's terns, big pipes don't break as often as
little pipes. There was no probabilistic risk
assessment used to support the technical basis for
this rule change. |t was operating experience. This
isloosely based on the expert elicitationthat's been
conducted over the |last several years. |In fact, |

think this rule could benefit nore fromthe insights
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that canme out of that expert elicitation than it
currently does.

The 14 inches, one of the owners' groups
has subm tted conments to the staff. There may not be
much difference in the benefit one can get from 14
times two than what they're currently limted by.
That's a different issue than for today.

VWhat this rule change does, for up to
whatever the TBS is -- for today's discussion, 14
inches -- you do the exact sane thing you' re doing
t oday, the sane net hodol ogy, the sane everything, the
same acceptance criteria. Then fromthe transition
break size up to the doubl e-ended guillotine break of
the |argest pipe, you get to use sonething nore
realistic. That is, to me, what this rule should be
focused on. That is what is different from what
peopl e are doi ng today.

That is why | asked Dr. Unhle to put up
this | ast slide again. There's one paragraph in this
rul e that speaks to the di fference between what you do
today and what you will do up to 14 inches and what
you will do differently for beyond the transition
break size. The details are going to be left in the
Regul atory Gui de.

That is really what changes when 50.46 is
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revised. | think that is the key part of this rule --

DR. WALLIS: So, Tony, until we see the
Reg Guide, we don't really know the inplications of
this.

MR. Pl ETRANGELO No, no, no, that's not
t he point.

DR WALLI'S: No?

MR. Pl ETRANCELO | don't argue wth
putting the details in the Regulatory Guide. That's
perfectly fine. | think details should be kept inthe
Regul atory Gui de.

DR WALLIS: But they might turn out to be
very restrictive.

MR, PI ETRANGELO. Well, we'll coment on
it. Wewll go through the regul atory process and do
that, but we will wi nd up, hopefully, w th sonething
reasonable to do for that spectrum of breaks. |'m
confident we will reach sonething.

DR. KRESS: Did | hear you say that the
14-inch size may not be that beneficial to the --

MR. Pl ETRANGELO I think one of the
owners' groups has subm tted conments to that effect,
t he Westinghouse Omers' G oup.

DR. KRESS: And probably if one nade nore

use of the expert elicitation on frequencies, one
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could justify going to a snaller |evel?

MR PI ETRANGELO | believe so.

DR. KRESS: But maybe not all the way down
to six inches.

MR, Pl ETRANGELO The SRM from the

Conmmi ssion said start at -- it didn't say "start at
ten to the mnus five." It said, "Take ten to the
mnus five," and, by the way, you still have to

denonstrate mitigation capability all the way up. You

could have just done that and said, as long as |I'm
denmonstrating mtigation capability, all this other
stuff, heavy | oad, seismc, the other uncertainties
that are dealt with there, not use that as a starting
poi nt and then doubled it and then did it tinmes two.

DR. APOSTOLAKIS: It seemstonethat it's
not just a matter of relying nore on the expert
judgnent. An equally inportant el enent here which I
think is what Tony is driving at is, what difference
does it nmake to the safety of the plant if | keep the
current requirenents for sized breaks up to the TBS
and | relax themin some way or change them beyond
TBS? Does it make any difference? That was a
question | asked Debbie O Brien. What if you

elimnated the TBS conpletely and you just did best

esti mat e?
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MR. Pl ETRANGELC They coul d have done

that, but they asked the Commi ssion in their paper
that they sent up in March whether there should be
regulatory requirements up to the double-ended
guill otine break, despite the | ow frequency, and the
Conmi ssion said, yes, you should have regulatory
requi renments.

DR APOSTOLAKI S:  Yes.

MR. Pl ETRANGELO So they're perfectly
conplying with what the Conmi ssion told themto do.

DR. APCSTOLAKI S: Ckay.

MR. Pl ETRANGELO As Dr. Sheron said
earlier, this is supposed to be an enabling rule. It
doesn't nmamke any changes in and of itself. But what
| think should occur is that you woul d have to come in
and say, okay, here's ny new eval uation nethodol ogy
for the beyond-desi gn-basi s spectrum By the way, the
new design basis would be up to the TBS. Ckay?

DR. APCSTOLAKI S:  Uh- hum

MR. Pl ETRANGELO From the TBS to the
doubl e-ended guillotine break, it is not design basis
anynore, but it is still part of your |icensing basis
because it's required by regul ation.

That kind of leads ne to ny next point:

How have we, as |icensees and the industry and with
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t he NRC, eval uated changes to our plant since we got
licensed in regulatory space? W' ve used 50.59. It
| ooks at i ncreases in probability of consequences. W
changed the rule in the late nineties and nmade those
guestions much nore explicit. There's no reason why
t hose questions aren't good for this.

Now when you consi der that PRAwasn't even
used as the basis for any of this and that it's not in
our current licensing basis, why do | have to take
anot her five pages of codi fying what was i n Reg Cui de
1.174 and add a few nore bells and whistles and now
make that the basis for any change that | consider
subsequent to that?

DR. APOSTOLAKIS: Are you saying it is
redundant or it does harnf

MR. PI ETRANGELO |'msaying that it has
nothing to do with the basis for this rul emaking.

DR APOSTOLAKIS: So it's redundant.

MR. Pl ETRANGELC Ckay, and if you're
goi ng to nmake the kinds of changes that the staff --
like a power wuprate, you are comng in with an
anendnent request, just like you do today for any
ot her power uprate. There will be gui dance devel oped
on all the applications that stemfromthis new break

size, particularly those that require NRC revi ew and
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approval. OQhers are going to be very mnimal. W
can use the existing change control processes of the
pl ace. W can evaluate it to see maybe there is sone
other criteria we need to put in there that would
address these kinds of things.

But if I was going to put what | thought
was a key part of this, the details about my new ECCS
analysis in a Reg Guide, |'ve already got all the risk
stuff in a Reg Guide, Reg CGuide 1.174, as well as
speci fic other Reg Guides. Why aml| going to drag all
that stuff intothis rule? There is nothing specific
to redefinition of large break LOCA or a new break
size, to any of that change control stuff that's in
t he back of this rule.

DR. WALLI S: Because, you see, the PRA
doesn't capture these PCTs and things that Jennifer
was tal ki ng about .

MR PI ETRANGELO. The PRAwasn't the basis

for it.

DR WALLIS: It wasn't.

MR, Pl ETRANGELO Neither wll the
ot her --

DR WALLI S: But that's the basis of
1.174.

MR PIETRANGELO Neither will the other
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nmet hodol ogy. That's a thermal -hydraulic anal ysis.
That is going to be the -- except it is going to be a
l[ittle bit nore realistic than the current one is.

DR. APOSTOLAKI S:  Yes. Are we com ng back
to this issue of picking the 14 and 20? | would Iike
to understand that a little better. Were are we on
t he schedul e now?

CHAI RVAN SHACK: We've just finished the
ECCS Anal ysi s Requirenents.

DR. APOSTCLAKIS: Three forty-five?

CHAI RMAN SHACK:  Uh- hum

DR. APOSTOLAKI S: Okay, sothereis plenty
of tine.

MR. Pl ETRANGELC Let ne add one nore
t hi ng.

DR. APCSTOLAKI S: Go ahead.

MR. Pl ETRANGELG The policy on anmendnent
request, let's say you only had to do both up to 14
and use your ot her eval uati on net hodol ogy for beyond
14, and | didn't do any other risk stuff and I had an
amendnent request that was tryingto change sonet hi ng.
The current policy is the staff can ask you questi ons,
if they think there is sonme risk-significant inpact,
on that amendnment request, even though | neet ny

desi gn basis and licensing basis requirenments.
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That' s how power uprates are done. They
are asking you all sorts of risk questions on power
upr at es, even t hough you are showi ng t hat you neet al
your determ nistic requirenments, design basis and
licensing basis. So that policy is already in play.

Again, | think this has been a major --
and when the Conmittee started this norning, you went
right to the risk stuff, and you will do that again
tomorrow. You have al ready done it. You have done it
inl.174. So why do it all over again? And it works.
It has been practiced by the staff in hundreds of
amendment requests. So | just don't see why there was
a need to put all that stuff in here, and that the
focus of this rul emaking should be on the analysis
requi rements for the beyond design basis up to the
doubl e-ended guil |l oti ne break. That woul d make it an
enabl ing rule.

| think there's alot of stuff that is in
the current regul atory process. Look at it again to
see if it is still sufficient, but that will address
all the other potential changes that will conme out of
this.

So, again, | appreciate the opportunityto
wei gh-in here because | can't do it next week. Thank

you very much
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DR KRESS: | woul d add one poi nt about:

1.174 is a sort of voluntary type of an approach

MR. PIETRANGELO. So is this.

DR. KRESS: Yes, but it doesn't seem
i nappropriate to me to have in this rule sonething
that says you will conform to 1.174. You' re not
objecting to that, are you?

MR. PIETRANGELO. Not at all.

DR.  APOSTCOLAKI S: He objects to five
pages.

MR. PI ETRANGELO. |If an amendnent request
is submtted, and it uses risk-ins, and it uses PRA,
you shoul d use 1.174.

DR. APOSTOLAKI S: But | think nost of the
guestions were rai sed because | at |east don't think
t hat t he changes here will affect the PRA because here
you are eating away margin. The margin is not in the
PRA.

MR. Pl ETRANGELO. Not necessarily. | nean
that is why it was inportant to put the safety
benefits piece in this. The sunp issue, we would be
doing it a lot different if this rule change was in
effect. W have | earned next to nothing fromwhat we
have been doi ng on sunps and applied it here. It is

the sane principle for our risk-informed and our
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realistically conservative alternativein GSI 191. It
is a newer evaluation methodol ogy. W don't know
enough tonmake it alittle |l ess conservative. This we
do. We have been doing this for 30 years. | think
this will be a better exanple.

DR, WALLI S: Well, | agree; you are
certainly in a much better positiontodothis thanto
do the sunps.

MR. PI ETRANGELO. Right. Right, but it is
the same approach. It's the sanme approach, Dr.
Wl lis.

DR WALLIS: | agree.

MR. PI ETRANGELO  There was no PRA used
over there either.

DR. WALLI S: | agree there's lots of
overlap in the approach.

MR Pl ETRANGELO Right. Thank you.

CHAI RMAN  SHACK: Are we going to
reschedul e things fromtonorrowonto today and fini sh
it all today?

MR. SNODDERLY: Yes, | think it would be
agoodtime to talk about what you want to do with the
rest of today and tonmorrow. One thing | would like to
suggest is that | think two i ssues, two major issues

have been di scussed this norning that | think maybe we
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ought to try to cone to sonme type of -- at least to
elicit an opinion fromall the nenbers on it by the
end of today. O course, we want to hear from Drs.
Sears and Hochreiter.

DR APOSTOLAKIS: There are also these
conf orm ng changes.

MR. SNODDERLY: Right, we definitely want
to get through that. But |'msaying as far as --

CHAI RVAN SHACK: But those are sinple.
Those are short, | woul d think.

VR, SNODDERLY: | think what we are
saying, right nowit |ooks |ike we are done up until
3:45 on the schedul e. So what of what we have covered
up until what is nowup to 3:45 on the schedul e do we
want to do? | would like to make two suggesti ons.

One is that, at the August 17th neeti ng,
| t hought one of the nost interesting di scussions took
pl ace between a nmenber of industry and Dr. Unhle, and
Tony brought it up a little bit here, where we say
right now !l have to do ny design-basis | arge doubl e-
ended guillotine break analysis, and | am going to
replace that now with the design-basis transition
break, to the transition break size. And | am going
to have anot her analysis for beyond-the-transition-

break size, which Dr. Uhle has kind of discussed.
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But then, also, the rule tal ks about the
defense-in-depth analysis. | don't really think we
have really discussed that very well so far this
nor ni ng.

So | think we should make sure we
understand what we are replacing those anal yses on
because | think that is where a |l ot of the controversy
is going to be in the Reg CGuide because industry is
saying that that is where the burden is going to be.
That is where | think industry will say, "Look, do we
want to take our resources and spend themon doing a
ot of this reanalysis for defense-in-depth and the
beyond- desi gn basi s, beyond-the-transition break size,
or do we want to put it sonepl ace el se?

So | think we need to understand clearly
what the staff -- and, of course, we understand that
they are in the process of witing the Reg Gui de, but
| believe that they have sone nore prelimnary
t houghts that maybe they can share with us. So | want
to nmake sure we feel confortable with where they are
on that today.

MR. ROSEN: So we are going to tal k about
anal ysi s requi rements for beyond-the-transition break
size? That's one suggestion.

MR SNODDERLY: | think Jennifer covered
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that this nmorning --

MR, ROSEN:  Yes.

MR. SNCDDERLY: -- but | just want to make
sure that --

MR. ROSEN. Well, maybe, but we didn't say
anyt hi ng and sone of us didn't have a chance to wei gh-
in.

DR APOSTOLAKIS: We had statenents of
fact. Under TBS you do this; above TBS you do that.
What | don't understand is, what difference it nmakes.
Just saying, "I feel better because | do nore for
sizes under TBS," | don't knowthat |I feel better. |
woul d |i ke to understand because that would affect,
al so, the choice of the TBS.

MR. SNODDERLY: Yes, and that is what the
West i nghouse Oaners' G oup --

DR APOSTCOLAKI S: | mean if it's just
about feeling a little better, don't you think
that's --

MR. ROSEN. W are not going to have a
di scussi on now. W are going to schedul e a di scussi on
for this afternoon.

DR APOSTOLAKI S:  Yes.

MR ROSEN: | have some things that |

woul d |i ke to say.
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MR. SNODDERLY: We have the parties here.

MR. SI EBER Beyond the transition break,
you are allowed to use additional --

MR. ROSEN: We have approximately two
hour s.

DR. APOSTOLAKI S: | know what you are
doi ng.

CHAI RVAN SHACK: We can have nore tine for
di scussion this afternoon.

DR. APOSTOLAKI S: Yes, but can you bring
sone of the presentations tonorrowto today or is that
illegal?

MR. SIEBER | don't know that he can do
t hat .

MR. SNODDERLY: No, we can.

DR APOCSTCLAKIS: W cannot ?

MR, SNODDERLY: We can.

DR APOSTOLAKI S: Can we finish by ten
o' cl ock tonorrow t hen?

CHAI RMVAN SHACK: Well, presumably, we
woul dn't have tine for discussion. | should have had
t he discussion today and hold those presentations
until tonorrow. The people who are planning it --

DR. APOSTOLAKIS: Well, the way we are

going we are going to finish by 10:00 a.m tonorrow

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




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

187
anyway.

DR. WALLI S: Well, could we hear nore
about margin?

DR. APOSTOLAKIS: [If I can extrapol ate --

DR WALLIS: Could we have a discussion
about margi n here because | thought the di scussi on of
safety margin was very weak in the document? It is a
bit |ike hand-wavi ng.

DR APOCSTOLAKI S:  Sure.

DR. WALLIS: Could we ask the staff to
speak nore about margin this afternoon?

MR. ROSEN. Ckay, so those two things,
margi n and requirenents for analysis at break sizes
| arger than the TBS.

DR. APOCSTOLAKIS: The what agai n?

MR. ROSEN:. Di scussi on about margi n and a
di scussi on about break sizes larger than the TBS.

CHAI RVAN SHACK: What's uncl ear about the
anal ysi s?

DR. APOSTOLAKIS: The analysis itself is
not that clear.

MR. ROSEN: It's not that clear to ne. |
mean | don't have --

DR. APOSTCLAKI S: Okay, so we discuss

that. But what's unclear to ne is what difference it
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makes when | change the requirenments fromone to the
ot her .

MR. ROSEN: That's the whole point, is
that if we don't know what the requirenments are for
t he anal ysi s beyond the transition break size, howcan
we say that they are different? W have no insight.

| have sone particul ar insight into what
ki nd of requirenents one should have on breaks, for
anal ysis of breaks | arger than the transition breaks.

DR, APOSTOLAKI S: Ckay, nhow you' ve got
your subject for the afternoon. 1| think we need sone
free time.

CHAI RVAN SHACK: Wel |, actual ly, | thought
one of the other issues that we would want to di scuss
is the TBS itself.

MR. ROSEN. Yes, okay. Fair enough. Yes,
t he break point and threshol d.

DR.  APCOSTOLAKI S: Do you nean the
sel ection?

CHAI RVAN SHACK: The sel ecti ons.

DR. APCSTOLAKI S: Absol utely.

CHAI RMAN SHACK: But at least clarify
exactly what it is.

DR APOSTOLAKI S: Al these things are

rel at ed.
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MR. ROSEN: You were on the panel, weren't
you?

CHAI RVAN SHACK:  No.

MR. ROSEN: No? kay, but you --

DR APOSTOLAKI S: No. O herwi se, he
woul dn't be sitting there.

CHAI RVAN SHACK: | wouldn't be sitting
her e.

MR. ROSEN. Right, that's true.

DR WALLIS: | thinkit isuptothe staff
to nmake us feel confortable with their decision. They
agoni zed for several weeks about the choice of TBS.
They are now confortable. | thinkit is uptothemto
make us feel confortable.

DR APOSTOLAKI S: Al these things are
related in ny mnd. | nmean the choice is affected by
t he requi renents t hat you are i nposi ng bel ow and above
and what difference it makes to the safety of the
plant. So all these things are one subject, and |
think it would be a good idea to discuss themthis
af t er noon.

CHAI RVAN SHACK: (Okay, but how do we want
to organi ze this discussion? The staff is just going
to be present for a discussion?

DR, APOSTOLAKI S:  Yes.

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




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

190
DR WALLIS: Maybe we could put five of

them up there and have them answer questions.

(Laughter.)

MR. ROSEN:. How about if we have t hemwal k
around?

DR. APOCSTOLAKIS: | think we are doing
fine. W can ask them questions.

DR.  BONACA: | would suggest we finish
Part 50.

CHAI RVAN SHACK: Yes, first.

(Members of the staff talk anobngst
t hensel ves.)

MR, SNODDERLY: Excuse ne. For the
transcriber, we need to have one conversation.

CHAI RVAN SHACK: Ckay, we are going to
continue with today's agenda. At the end of the
presentation on the scheduled itens for today we'll
have a general discussion which will last a little
| onger. W will also hear from Drs. Sears and
Hochreiter, and then we will have our discussion.

W wll have the presentation of the
different viewpoints and inputs, and then we wll
conti nue the discussion, focusing, since people want
to hear nore about these anal yses beyond the design

basis or beyond the transition break size and the
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choice of the transition break size.

DR. APOSTOLAKI S: So you' re not nmovi ng any
of tonorrow s presentations?

CHAI RVAN SHACK: ' m not noving any of
tonmorrow s presentations forward. We will just stay
with the agenda, and if we end early today, we end
early today.

DR. APOSTOLAKI S: Fine. And you can be a
little nore generous with the breaks.

CHAI RMAN SHACK: | can be nore generous
with the breaks.

(Laughter.)

You can conme back from lunch at 1:30,
Geor ge.

(Laughter.)

(Wher eupon, the foregoing matter went off
the record at 12:27 p.m for lunch and went back on
the record at 1:34 p.m)

CHAI RMAN SHACK: | think we're ready to
come back into session, and we're going to hear about
sone other conform ng changes to 10 CFR Part 50, if
we're going to nake these changes to 50. 46.

MR. FISCHER: M nane is David Fischer,
and I'min NRR s Mechanical and Civil Engineering

Br anch.
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What |'dliketodois to describe for you
t he ot her changes to regul atory requirenents that are
bei ng considered to conformwith this newtransition
break size, some of which are rul e changes.

There are a nunber of other proposed rule
changes i n t he package that are nore admi nistrativein
nature that | do not plan to discuss. | plan to focus
on the nore technical, conform ng changes that stem
from the designation of this new transition break
Si ze.

This slide shows sone of the regulatory
requi renents that |icensees may want to change based
on the newtransition break size. Changes to sone of
these regulatory requirenents require rul e changes.
O hersw il requirelicense anendnents, and ot hers may
be done by |icensees under 50.59.

For exanple, many tech specs limting
condition for operations, allowed outage tines, and
surveillance requirements are based on the double-
ended rupture of the largest pipe in the reactor
cool ant system More specifically, the transition
break size m ght be used to relax energency diese
generator start times and | oad sequenci ng.

Cont ai nent i sol ati on val ve cl osure ti nes

m ght be |engthened based on the transition break
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size. ECCS accunul ator set points m ght be adjusted
based on the transition break size. Licensees m ght
al so propose to elimnate automatic actuation of
cont ai nnent spray or del ay spray actuati on because of
the small er break LOCAs.

These types of changes will require a
| icense anmendnment, and sonme of them could actually
decrease risk at the plant and inprove safety.

The newtransition size could be usedto
def i ne equi pnent qual ificationrequirenents. However,
it should be realized that the nain steamline break
is oftentimes nmore limting than a double ended
guillotine break in the largest pipe in the reactor
cool ant system in terns of establishing the nost
[imting EQ profile.

Changes to the EQprofile that a specific
pi ece of equi prrent woul d need to be qualifiedto m ght
be done under 50.59.

The in-service inspection requirenents,
i n-servicetestingrequirenments and repair/repl acenent
nodi fi cati on requi rements of 50.55(a) m ght be rel axed
based on t he scope requi renents of the ASVE code. For
exanple, the code requires that punps and valves
needed to mtigate the consequences of a design basis

accident be tested and inspected in accordance with
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code requirenents.

Changes to the in-service testing
requirenents for a piece of equipnent that is only
needed to mtigate breaks |larger than the transition
break size could be done under 50.59.

Simlarly, thetest acceptancecriteriain
a license --

CHAI RVAN SHACK: What ki nd of equi pnent
woul d that be?

MR. FI SCHER: Possi bly an accumul ator. |
really can't think of anything that's sole --

CHAl RVAN SHACK: Just for that?

MR. FISCHER -- just for that. So there
may not be a |l ot they can renove fromthe scope, but
they may be able to nake |ike was discussed earlier
adj ustnments to the accunul at or set points and sone of
t hese other tech spec type changes, but those would
require a |license amendnent.

Changes like if there were a flow rate
varied to an ECCS punp and that was specified in a
procedure, they could change that under 50.59. So
there are different things that they can do, and t here
are di fferent change control nethods.

W' re not proposing a new change contro

nmechani sm but we recogni ze that there are different
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mechani snms you have to go t hrough to change different
requirements. If it's a tech spec, you have to get a
| i cense amendnent.

But we are proposing sone rul e changes,
and I'Il come back to that.

It should be noted al sothat therule, the
proposed rul e, contains high | evel requirenents that
no new degradati on mechani sms be introduced and the
i kel ihood of detecting RCS boundary |eakage or
degradati on not be reduced. So the in-service
i nspection requi renments, repair/repl acenent
requi renments, relaxations for those would be I'imted.
And that is consistent with the assunptions nmade as
part of the expert opinion elicitation process.

Did | get that right?

DR APOCSTOLAKI S:  Yes.

MR. Fl SCHER: Okay. Now, I'd like to
focus on a few of the conform ng rule changes the
staff proposes based on this new transition break
si ze.

Based on a conceptual draft rul e, which we
put out on the public Wb site in early August, the
staff got some feedback fromi ndustry duri ng an August
17th nmeeting and in sonme | etters fromthe owners group

at NElI, and they told us sonme of the types of changes

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




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

196

they were interested in seeing in the proposed rul e,
and that helped the staff focus on sone of these
particular rules which I'mgoing to put up

These five rules here, the proposed rule
nodi fies these five GDCs, which includes the ECCS
general design criteria, by renoving the requirenent
for the assunption of single failure and the
assessnment of the system capability of performance
i ntended safety function for those |oss of cool ant
accidents invol ving breaks | arger than the transition
break size.

That is, above the transition break size
| ess margin would be required. The single failure
criteria need not apply, and nore realistic anal yses
could be used in assessing system capabilities.
However, assessnent of systemcapabilities for LOCAs
i nvolving breaks up to and including the transition
break si ze remai n unchanged and still nust consi der or
assume the single failure.

The proposed rul e woul d renove t he single
failure criteria because LOCAs i nvol ving pi pe breaks
| arger than the transition break size are judged to be
a very low probability and are no | onger considered
desi gn basi s events. Therefore, the additi onal design

redundancy afforded by the single failure criteria
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does not appear to be justified fromthe standpoi nt of
provi di ng adequate protection to public health and
saf ety and common defense and security.

Proposed 50. 46(a) would require a licensee
to assess its plant capability to mtigate |oss of
cool ant acci dents i nvol ving pi pe breaks | arger than a
transition break size wi thout consideration of single
failure to provide saf ety margi ns and def ense i n depth
for these lower probability initiating events.

Simlarly, the proposed nodification to
GDC 50 woul d al | ow t he use of nore realistic analysis
of the pressure tenperature conditions following a
| oss of cool ant acci dent invol vi ng breaks | arger than
the transition break size. The proposed change woul d
also allow less nmargin to be included in the
assessnment of the containment structural capability
for these LOCA events whi ch are now consi dered beyond
desi gn basi s.

This is consistent with the proposed
treatment for beyond design basis LOCAs in the
assessnent of ECCS system capability, conponent
cooling water, systenms and contai nnent systens.

So | i censees t hat inpl ement 50. 46(a) woul d
not necessarily have to maintain their current

cont ai nnent desi gn basis for pipe breaks | arger than
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a transition break size.

DR. APOSTOLAKI S: So howwoul d t hat af f ect
NP? \What does that mean?

MR. FI SCHER: That neans they could use
nore realistic analysis and they --

DR. APOSTOLAKI S: But would it affect the
cont ai nnent functions, | nmean, the sprays?

MR.  FI SCHER | believe it would
definitely affect the contai nnent sprays when and if
they had to initiate contai nment sprays.

DR. APCSTOLAKI S:  Yeah, yeah

DR. SHERON: Ceorge, that was in my -- one
of the things in nmy first viewgraphs, was that we
woul d -- you know, if justified, we would al | ow manual
i ncorporation of containnment sprays. Again, we
bel i eve that that provides a safety benefit in the
sense that you don't have to initiate it for
automatically for all LOCAs and stuff.

The other thing is that if the |icensee,
for exanmple, were to increase power in their plant
because of this, obviously if you, for exanple, add
ten percent nore energy in a core froma ten percent
power up rate, that's ten percent nore roughly that
gets released to the contai nment.

| f they were to cal cul ate t he cont ai nnent

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




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

199

pressure were to exceed t he desi gn basi s by sone snal
anount, that woul d be acceptable. GCkay? But, again,
this is again given the fact that we believe
cont ai nnents have substantial nargin.

DR. APOCSTOLAKI S: So the design basis
pressure will remain the sane, 50 psi or whatever it
is. No?

MR. Fl SCHER: No, they have exceeded.
They may not need to naintain the same design basis.

DR. APOSTOLAKI S: So they can submt a
i cense anmendnent and raise it to 707

MR. FI SCHER: Maybe. I think those
details will be worked out in a reg. guide.

DR, SHERON: wll, 1 think, | nmean,
they' re not going to change the design basis because
that's structurally set fromthe code and everythi ng
and the I|ike.

DR. APOCSTOLAKIS: There is a w despread
belief that, you know, the 50 psi that is assuned now,
a failure above that is not real

DR. SHERON: Onh, yeah. [It's probably well
over 100 psi. So the point is that evenif the design
basis for the transition break size or bel ow, okay,
that would remain the sane.

DR APOSTOLAKI S: R ght.
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DR. SHERON. Let's say it's 50 psi. For

t he beyond transition break size, if they wereto, for
exanpl e, increase power or do sonmething else that
resulted in, say, the pressure going to 55 psi, we
woul d al | ow that provided they, again, did the risk
assessnment and denonstrated that there was negligible
or small increaseinrisk associatedwithit, and that
t hey mai ntai ned defense in depth and so forth.

DR WALLIS: How would they do the risk
assessment or sonmething |ike a LERF assessnent? You
have to have sone basis for containment failure.

DR SHERON:  Yes.

DR. WALLIS: So you have to put this 55
psi into sonme kind of probablistic nodel of
contai nnent failure?

DR. SHERON: Right, or they m ght be able
to make a qualitative argunent. | nean, we're not
trying to make this so onerous, you know, in terns of
anal ysis requirenents that, you know -- in other
words, if there's a --

DR, WALLI S: Well, once you relax a
requi renment though, you' ve got to put sonethinginits
place. You can't just let it relax ad infinitumso
that it becones 56, 57, 58. Were do you stop? There

has got to be sone --
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MR. SIEBER. The code tells you where to

stop. It's a pressure vessel so it has to neet the
code. It tell you.

DR. WALLIS: Well, maybe the code is 50.

MR. SI EBER: That tells you what the design
pressure is. On the other hand, you do have to

DR. WALLIS: | thought you were already
above the design pressure.

MR. SIEBER. No, | don't think you --

CHAI RVAN SHACK: No, they are going to
allow himto go above the design pressure for the
greater than TBS breaks.

MR. SIEBER Presunming the probability is
very small that they would ever do that.

DR. SHERON: Right, and if you recall, we
said that we were going to have a | ate contai nnment
failurecriteria, andthat's where this woul d probably
be factored in.

CHAI RMVAN SHACK: But will you have sone
explicit criteria for that in the reg. guide or is
that going to be sonething they would justify on a
case- by-case basis.

DR SHERON: | don't know.

PARTI Cl PANT: | think you woul d probably

have sonme explicit criteria in the reg. guide.
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CHAl RVAN SHACK: That would let him go

over it by a certain anount.

PARTI Cl PANT: W defined the design
pressure. It would be taking sone relaxation in the
code equati ons.

DR WALLIS: Wwell, | think until we see
the reg. guide we don't really knowwhat you're doi ng.
| mean, this seens to be an el astic regul ati on where
you allow 300 degrees here and maybe 400 and, you
know, five psi, maybe ten psi. Until we know what
you' re doi ng, we have no idea what the consequences
m ght be.

And there has got to be sone realistic
justification for these.

CHAI RMVAN  SHACK: |  thought that the
cont ai nnent t hough, that we have fragility curves, and
we haven't quantified these things.

DR WALLIS: Well, it'suptothemto show
us.

DR. APCSTOLAKIS: These civil engineers
have gotten i nvol ved, and t hese guys do t hese thi ngs,
you know, have been doing them

DR. WALLIS: As long as it's not done in
some whinsical way it's fine.

DR. APOSTOLAKI S: No, they actually have

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




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

203

distributions and fragilities and what not.

DR. WALLI S: Well, you're telling ne.
They have not told nme that. |If they told nme that --

MR. SI EBER: That's not the only i npact on
contai nment, too. Leak rate goes up as pressure goes
up. So sone plants may --

DR. SHERON: And it's very likely, too,
that there may be other accidents that catch them
before they ever get to a nuch higher power |evel.
For example, steam line break generates sinlar
pressures in the contai nment, you know, and we're not
proposing to put the steamlines under the transition
break side or anything.

So they still have to analyze the steam
line break, and i f you' ve got ten percent nore energy
in a primary, you've got ten percent nore in the
secondary. So they may find that the secondary, that
the steamline break may be imting for themin that
respect.

MR RUBIN. If | could add, I'mMark Rubin
agai n.

Inrisk space, slightly or even soneti nes
nore than slightly exceedi ng the desi gn pressure of a
contai nnent won't be a risk significant event, but

using the flexibility allowed by the rule change to
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per haps change some of the containnment response
systenms or timng of capability will then inpact
sequences where the pressures wll challenge the
ultimate capability of the containnent. Tinmng my
change to affecting a large release frequency or
contai nnent failure frequency, and that's where the
change woul d conme into play in risk assessnent space.

DR WALLIS: | thought retaining margin
t hough i n part of your words here nmeant not exceedi ng
some ASME st andard. | thought that was where you
retain margin. 1've got to find the right page, but
| thought that was your interpretation of retaining
safety margins, was that you stayed within the ASME
standards; you didn't relax that.

DR. SHERON: No, not necessarily.

DR. WALLIS: 1'll have to find the right
page. Not necessarily?

CHAI RMAN SHACK: Certainly for | ess than
the transition break size they' re going to have all of
the requirenents that they currently have.

MR. FI SCHER. And there are various ASME
service level |limts, and we could allowthemto goto
a higher service level, finish up pretty cl ose.

The staff consi dered nodi fyi ng GDC 4 based

onatransition break size as defined in 50.46(a), but
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decided to leave this general design criterion
unchanged for the follow ng reasons. GDC 4 as
currently witten addresses environnental and dynam c
effects under normal and accident conditions,
i ncludi ng fol Il owi ng t he doubl e-ended gui |l | oti ne break
for the largest pipe in the reactor cool ant system

GDC 4 contains a provision whereby
| i censees can excl ude dynam c effects fromtheir pl ant
design based on the probability of piping ruptures
being extremely low. This provision, however, has
hi storically been inplemented by the staff revi ew and
approval of a leak before break analysis, as outlined
in Standard Review Pl an 363.

Absent an approved |eak before break
anal ysis for piping larger than the transition break
size, PWR licensees would still need to consider
dynam c effects. Wile pipe breaks larger than the
transition size will no | onger be considered design
basis accidents for |icensees that voluntarily got
50.46(a), pipe breaks larger than a transition break
size will continue to be part of the design basis for
t he pi pi ng, and the requirenents of GbDC 4 wi |l apply,
will still apply to them

CHAI RVAN SHACK: How many PWRs don't have

| eak for before anal yses now?
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MR Fl SCHER: | don't know the answer.

Does anyone? |'ve got sonmebody coni ng up
fromthe EDO s office.

MR. M TCHELL: Matt Mtchell and for now
from Materials and Chem cal Engi neering Branch, NRR

At this time all PWRs have |eak before
break approval s on their mai n cool ant LOOP pi pi ng. So
for that subset of piping which would fall under the
greater than transition break size regime, you would
be tal ki ng about all of that piping being covered by
exi sting | eak before break anal yses.

On the BWR side, however, no | eak before
break approval s have been issued for any BWR pi pi ng.

CHAI RMVAN SHACK:  Which your break size
woul dn't give you much of a | eak before break anyway.

MR. M TCHELL: That's a fair assessment,
t oo, yes.

MR. FI SCHER. That's really all | had, Dr.
Shack.

CHAI RVAN SHACK: Any further questions
fromthe commttee?

(No response.)

CHAI RVAN SHACK: At this tinme we can hear
fromDrs. Sear and Hockreiter

DR. SEARS: "Il kick off. | am Fred
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Sears. |I'mthe Director of the Penn State reactor,
but I amhere as a private citizen, not representing
Penn St ate.

Let ne provide you a little bit of ny
background so you' I | under stand where nmy comments comne
from For the past 42 years |'ve been involved wth
the operation and managenent of nuclear reactors
ranging from ten Kkilowatts up to about 4,000
megawatts. |'ve covered PWRs, BWRs, HTGRs, production
reactors, research reactors, test reactors, and a few
t hi ngs in between.

|'ve worked for a vendor, Conbustion
Engi neering. | was their chief test engi neer. Wrked
for Northeast UWility. | was Vice President of
Nucl ear Environnental Engi neering and responsi bl e for
i censing, safety, QA, training, nucl ear engi neering,
safety analysis, all those things.

|'ve been a consultant. |'ve been a
menber of the Advisory Committee on Nuclear Facility
Safety for DOE, and |'ve been at Penn State now for
seven years and am responsi ble for operating that
research reactor and teaching there.

|"ve been licensed on a nunber of
reactors. | have been directing operations on others.

My area basically 1is operations testing and
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reconstruction of events after they' ve happened and
trying to learn fromwhat they are invol ved.

| was the Vice Chair of the industry
degraded core activity for nost of the tine that it
was in existence. |'ve been involved with design of
advanced |ight water reactors and dealt with nucl ear
wast e. So my perspective is fairly broad. It is
nostly from a nanagenment viewpoint. ["'m not an
analyst. Mario can testify to that.

But in | ooking at what is going on here,
| have found nyself concerned with that experience,
and I'Il start off by tal king about some words from
t he forner head of our departnent, Joe Pal |l adi no, who
| ater went on to becone Chairman of the NRC

When he taught the introductory nuclear
engi neering course, which was for graduate students,
t hese were peopl e with physics, chem stry, nmechani cal
engi neeri ng backgrounds entering the gl orious field of
nucl ear engi neeri ng.

He handed out his first test and nost of
t he cl ass went into shock, and he said, "No comrents,
and I want to explain sonething to you." He said,
"You're studying to become engineers. As engi neers
you are responsi bl e for the design, construction, and

operation of systens used by the public and your
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fell ow people. You must start with the correct
assunptions. You nust use the correct approaches.
You must have correct math. You mnust rmaintain
appropri ate margi ns because the health and safety of
t he public and your fellow beans are dependent upon
your actions as an engi neer."

That was 40 years ago, and it kind of
stuck with nme in ternms of work that | have done with
regard to safety, and as |'ve observed this effort to
bring risk perspectives into the licensing arena, |
have found nyself seriously concerned.

As we dealt with the aftermath of TM, we
| ooked at both why TM was abl e to survive that event
with no releases to the public. W dealt w th having
the entire industry i nplenent significant PRAefforts
on their plants to look for weaknesses and
vul nerabilities that had not been recogni zed before.

And in that discussion we found t here was
a great deal of robustness and resilience of the
exi sting designs which at many tines saved us from
significant failure of the cores prior tothat, andin
that particular case, significant release to the
general public.

And we tried to ascertain why were they

t here. They were there because there was a
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determ ni stic design basis. There was an approach of
redundancy, diversity, defense indepth, consideration
of single failure.

We didn't have alot of PRA around. There
was some obviously, but it wasn't a maj or tool for our
deci si on nmaki ng. That came after TM, where we began
to use PRA overall in the industry as a decision
maki ng tool .

It assumes that you have a design basis in
pl ace. You nmake significant assunpti ons about proper
mai nt enance, proper care to what you observe, not
al | ow ng degradation of your pressure boundary, not
al | ow ng degradati on of your instrunmentation, having
proper training so that the operators know how to
respond, changi ng emergency procedures such that the
operators are nowobservers of what's taking pl ace and
verifying that the proper actions take place.

We | earned it was not good to havetorely
on the operator to take an action. Those were all
| essons that were | earned, and we had many di scussi ons
about whether it was appropriate as we ran the PRAs to
reduce t he design basis, and t he concl usi on back t hen
was it was not appropriate; that the thing that gave
us the robustness and the resilience was the

det erm ni sti c desi gn basi s, the redundancy, diversity,
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and so forth.

As | have wat ched what i s taking pl ace and
then listened today to the presentations, as an
operator | find nyself disturbed because | heard
things like changing to rely on operator action
That's not a good thing because, as the operator, |
shoul d be in the place of verifying the actions that
are taking place, not initiating them on ny own
because then | as the operator -- and |I'm a human
being -- I"msubject to making errors even in a team
envi ronnment .

And one of the reasons we desi gn automatic
systenms is to help avoid that such that the operator
is verifying actions rather than taking them

| heard statenents of what we understand
today. Well, let me use TM as an exanple. Wat we
understood just prior to TM, and | can tell you from
the industry perspective, was that accidents don't
happen. TM proved quite otherw se. Accidents can
and do happen, and they will happen despite our best
desi gns, and what we have to do is to work very hard
to prevent them but we al so have to nake sure we have
systens in place which will mtigate them and dea
with them

TM to the outside public, other than
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enotionally, was not a big event because we had a
cont ai nent . The containnent was intact. Those
systens worked.

| am concerned that if we relax those
desi gn basi s events, put theminto probablistic space,
it will becone much |i ke everything el se we do when in
t he process of facing an event, we can always justify
what ever we do.

And | ' ve been as guilty as anyone el se has
of that. Mny tines |'ve nade wong decisions on a
reactor after the fact, |ooked at it because at the
time it seemed like the thing to do. 1In the cold,
hard |i ght of the day afterwards, you | ooked at it and
said, "You know, | don't think that was so smart.
That instrunmentation | said that | could nodify, when
| 1 ook back onit, | couldn't nodify it or I shouldn't
have nodified it. | did nodify it."

| 1ook at sone recent events we've had.
How many peopl e coul d have said prior to Davis-Besse
t hat a wel I managed nucl ear pl ant under the regul ati on
of the Nucl ear Regul at ory Commi ssi on coul d achi eve t he
degree of degradation that was vi ewed at Davi s- Besse?
| don't think many of us. W would have said it's
hi ghly unlikely. W probably would not have said it

woul d happen.
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Today | find nyself very uneasy wth
sayi ng sonet hi ng won't happen or that it can't happen
because history has tended to prove it will happen
al nost as soon as we mmke that assunption.

|"mhere today to ask you to think about
t he aspects that Joe Pal | adi no nenti oned, of starting
with the right assunptions, using the right nethods,
using the right math, reaching the right results, and
mai ntai ning margin so that for the unexpected things
will not go wong.

The reactors of the '60s often had safety
factors, anywhere from25 to 40 percent for a design

of components. Reactors today don't have that safety

mar gi n.

You push limts today and you' re pushing
really hard onit. If you push away the determ nistic
design basis, | believe you will further erode those
mar gi ns.

The econony today plays a strong role in
the design, the efforts of those people operating
nucl ear power plants. You've tal ked about renoving
the loss of off-site power from LOCA. W' ve had a
| oss of off-site power just recently. Palo Verde | ost
all power. They weren't in a transient for that.

They lost all power though. It wasn't in their
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control, and the fact is the distribution systens
whi ch provide the off-site power today often are not
in control of the operator of the reactor. So the
reliability of having off-site power is called into

great question.

Now, |'m not a proponent of ten second
starts on diesel generators. | think that destroys
the diesel generator, and | would like to see

rel axation there, but | think that there are nethods
of doing that other than throw ng out the | arge break
LOCA. | think that if you feel that the advent of
best estimtes can better be used, there's a good
nmet hod then of | ooking at changing the tine frame, of
changi ng the accunul ators on there.

But to do away with it across the board,
| as an operator -- and I will admit |I'm no |onger
operating a owner reactor at this stage, but | still
have concerns about it -- | don't think that's a good
i dea.

| don't want to have to explain to ny
student s how anot her acci dent has occurred because t he
desi gn basis was weakened. | believe we all have a
responsibility to prepare for the unexpected, and
certainly every accident is unexpected because if we

knew it was going to happen, | hope we woul dn't all ow
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it to take place.

We have a responsibility if we really
bel i eve that nucl ear energy is a powerful contri butor
to our well-being to insure it is done safely, and
that that safety is seen and percei ved by the genera
public. | do not believe that this present effort

nmeets that criteri a.

Thank you.

DR HOCHREI TER: Ckay. l"m Larry
Hochreiter. 1've been workingin the nucl ear area for
roughly 41 years. So I'mthe junior here. | spent

about 26 years at Westinghouse and about seven years
now at Penn State, and again, |'mspeaking on behal f
of myself, not Penn State, and | would |ike to thank
the commttee for having us here.

| ' ve been before the conmm ttee before, and
it hasn't been quite as perhaps nice as this.

MR SIEBER It's not over yet.

(Laughter.)

DR. HOCHREI TER: | cone at this fromnore
of an anal ysi s poi nt of viewbecause the work I did at
Westinghouse was in analysis, developing safety
anal ysis nethods, doing plant analysis, trying to
i nprove on safety nethods, trying to find margin,

identify margin, trying to use margin, and the
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concerns | have with this rule change is the overal
concernis, first of all, | think we're trying to fix
sonething that isn't broke. That's the first thing.

The second thing, | really believe that
t hese changes, the proposed changes will result in a
| oss of margin and a | oss of design forgiveness for
the plant. And Dr. Sears has already indicated the
potential for that in a nunber of different areas.

| think the plants will be | ess safe.
think the risk of an accident is going to be higher,
and | think it defeats really what the NRC goal shoul d
be, which is developing and maintaining a safety
cul ture.

And | teach reactor safety at Penn State,
and |I'm going to have a hard tinme convincing ny
students that there is a safety culture here.

| want to go back to the public perception
and nucl ear power because, again, this comes out of
the course | teach there. Nucl ear power is not
accepted in general by the public. GCkay? If you | ook
at alot of these surveys -- and |' mnot tal ki ng about
t he NEI surveys -- but you | ook at ot her surveys, and
it has maybe got a 50, 60 percent rating, may depend
upon the day of the week, who does the survey, who

they talk to, whatever. It's not really accepted
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wi del y.

Ckay, and the reason for that is because
it's viewed as an inposed risk. This is an inposed
risk that society is placing on people, and as
i ndividuals they feel that, and so they don't really
accept nucl ear power.

Now, there are other risks, too, that they
don't accept, but nuclear power is the one that we're
worried about.

Any acci dent anywhere t hat happens in the
world that's related to nuclear power and nucl ear
ener gy, nucl ear anything has a negative i npact on the
perception of the nuclear power program in our
country.

And that's difficult to overcome, and the
public then |oses distrust in our ability to manage
nucl ear technol ogy. The public does expect us to do
everything humanly possible to basically prevent,
mtigate any kind of an accident or transient, and
what |'mafraid of is that this proposed change to 10
CFR 50.46 basically goes counter to the public
expectations of what they expect us to do as people
managi ng this technol ogy.

Now, if we | ook at the current plants that

are operating, these plants were originally designed
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for 80 percent availability. They're operating
anywhere between 92 and 97 percent availability. So
we' re pushing them hard.

To me this inplies that shortcuts are
bei ng taken. They're being taken in terms of
mai nt enance, inspection, troubl eshooting, asking the
"what if" questions. Ckay? And we've seen sone
probl ens that have occurred because of that.

Dr. Sears nentioned Davi s-Besse. | nean,
this is a lack of inspection, really poor managenent
on the part of the utility.

But you may not realize that this was a
probl emthat was di scovered in the m d-'80s. W knew
this was a probl emat Westinghouse. W could seethis
in our plants at Westinghouse. W knew that those
structures were under heavy residual stress, and t hey
wer e cracking.

Ckay. Now, we conmuni cated, because we
had |icensing agreenents with the French, with the
French on this. The response in France was to repl ace
all the heads. Thirty-six plants, 36 new heads.

Okay. Vell, we linmped along in this
country. We didn't really take a ot of action. W
wat ched t he probl em

Wl |, they watched the problemat Davis-
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Besse until they washed it until the head was al nost
gone.

| ndi an Poi nt st eamgener at or tube rupture.
This was a plant, an ol der plant. They had done wel d
repairs on the shell of the generator tw ce because it
had cracked, and then they had a rupture on the
primary side, the tubes.

This utility had repl acenent generators on
site for | think about ten years and never put them
in. They had to have a tube rupture to put in these
generators, and the NRC got a very bi g bl ack eye about
this.

So | mnervous about howwe' re pushi ng our
pl ants, and the concern | have is that with this rule
change plants will try to use the margin to increase
power, and you are going to decrease safety margins.
And you have a greater potential for an acci dent or an
incident, and | frankly don't think we can afford
ei t her.

When the rule change occurred for best
estimate LOCA, one of the questions that cane up, and
it was an intervenor question, was what's going to
happen wi th power increases. Howis the NRC going to
handl e power increases.

The response and at that tine the thinking
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was that the power increases would be five to eight
percent. W' ve got plants now that are trying to
upgrade over 20 percent. |If we relax 10 CFR 50. 46,
you' re going to see higher upratingsinthese plants,
and | really don't think that's a smart thing to do.

W' ve al so i dentified newprobl ens when we
up rated these plants. W never had axial offset
anomalies in PARs until we started pushing the power
in the cores to the point that you were getting
substantial nuclear boiling in these cores. | t
changed t he power shape in the core, set off alarns in
the core, and it took a year to figure out; at |east
at Westinghouse it took a year to figure out what was
goi ng on.

We have heard about dryer nechanical
failures in BWRs, and these are plants that have been
up rated. We're sinply operating these plants outside
of design basis, and we're not recogni zing that. So
| think we've got to, you know, slow down on this.

Now, when Appendi x K was nodi fied, okay,
this did give us a basis for doing sone of these
calculations in anore realistic manner. The current
10 CFR 50.46 requirenents will provide a speed limt
on power up ratings. You can get margin through best

estimate anal ysis, and peopl e have done this.
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But | think that that's still good because
you're still analyzing an accident. You're still
requiring a robust ECCS system You're still |ooking
at single failure proof designs, and of course, the
full emergency core cooling systens. But if we make
changes that are proposed to 10 CFR 50.46, again,
we're going to renove the speed limt. This will
encourage nore plant up ratings, and | think we'll
find that we'll have additional problens.

| don't know what these problens will be,
but I think we wll find we'll have additional
problens, and the reason we'll find we'll have
addi ti onal problens is because we're operating these
pl ants outside their design basis.

Now, as Dr . Sears indicated, a
determ nistic approach, a determnistic analysis
approach, | think, is the right approach to take. |
t hi nk using the | arge break LOCA as your desi gn basi s,
capturing that and keeping that within the design
basis frane is the right approach because it makes you
have f or gi veness, desi gn forgi veness and r et ai n desi gn
forgiveness within the plant for things which are
unf or eseen.

And we have seen a nunber of problens and

i ssues that have come up that were unforeseen. The
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concern with the approach that i s being presented now
with these changes, | think the NRC can be nickel ed
and dined to death by the industry, and | think
they' re going to see al ot nore requests for equi pnent
out of service for a longer period of tinme, operation
wi t h degraded equi prment, reduced nai nt enance on safety
equi pnent, extended i nspecti on wi ndows for equi pnent,
reduced testing on safety equipnent.

And t he argunent back to the NRCis going
to be that, well, the probability of needing this is
very small. Well, | don't agree with that.

They wll also argue why spend the
resources to mai ntain equi prent that they don't think
they need. GCkay? | think the message has got to be
given to the industry that they do need this
equi pnent. This is their insurance policy. GCkay? W
don't know what's going to happen in the future, but
t hey' ve got to design that plant so that no probl ens
do happen in the future.

| think reducingthe marginsis counter to
what the public wants or expects out of us, and I
real |y have a concern about this because we' re gai ni ng
i n public acceptance of nucl ear power when we conti nue
to push these plants. |If we have a problem we wl|

| ose that acceptance, and then we' I | del ay any ki nd of
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a rebirth of nucl ear power in our country for another
ext ended number of years, and | think that's a wong
thing to do.

Now, |istening to sone of the di scussions
that we heard today about doing nore realistic
cal cul ations, extending the diesel start time, this
kind of stuff, you can do this now. You have
flexibility within 10 CFR 50.46 to do this now.

When | was at Westinghouse, we | ooked at
extending diesel tine. Okay? Diesel start tinme. It
j ust depends on where you want to use the margin in
your anal ysis. Do you want to use it for peaking
factors or do you want to use it to extend diesel
start tinme?

When we did the analysis, we found the
[imting thing was the contai nment sprays. In other
wor ds, we coul d have del ayed starting the diesels for
a |l onger period of time, but we needed the sprays to
keep the contai nnent within design specifications.

So this can be done now. There's no
reason it can't be done now. | think the change that
was done wi th the use of the best esti mat e net hodol ogy
is the right approach that the NRC used. They
required sonething from the industry. They were

willingtorelax the specificrequirenments in Appendi x
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K in terns of nodel requirenents, providing the
i ndustry canme in with a nore accurate nethodol ogy.

And there's a reward systemhere. |If you
want nore margin, you conme in with a nore accurate
nmet hod and you will get nore margin. This is the
right approach, | think, but giving up margin by
changing therule |l don't thinkis the right approach,
and again, | think it is against safety culture, and
| do not think this is sonething that the public would
support.

Thank you.

DR. WALLIS: Is this public that you're
t al ki ng about the general public or woul d you say it's
the technically literature public? | nean peoplelike
students in --

DR. HOCHREI TER: My students?

DR WALLIS: -- in nuclear. Yeah.

DR. HOCHREI TER: Well, sure. M students
woul dn't because they'd get a |ousy grade.

DR.  WALLI S: You're talking about
know edgeabl e peopl e, not your --

DR. HOCHREI TER: No, |'mtal ki ng about t he
general public.

DR. WALLIS: | think you al so shoul d tal k

about people who are know edgeable enough to

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




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

225

under st and what's goi ng on.

DR.  HOCHREI TER: That's a very, very
smal | --

DR WALLIS: But they're inportant.

DR. HOCHREI TER: | understand that, but
that's a very small nunber of people.

DR. WALLIS: No, | think it also includes
people |Iike people on the staff here. [|f people on
the staff here are unconfortable with what they're
doing, that reflects on the --

DR. HOCHREI TER: Well, yes, | woul d agree
withthat. No, | was referring to the general public.
In the end they're the ones that are going to give a
yea or a nay to an increase in nuclear energy inthis
country.

MR. ROSEN: And you' d di scount the surveys
that we hear about. The general public is --

DR. HOCHREI TER: No, | don't.

MR. ROSEN: -- two-thirds in favor of
nucl ear ?

DR. HOCHREI TER: Yeah, |ook at those
surveys carefully. See how many want to build new
plants. They don't want to shut down the existing
pl ants because they all want to use their automatic

t oot hbrush cl eaners.
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MR. ROSEN: So they nust be confortable

with their safety.

DR. HOCHREI TER® No. They just don't want
t o change.

DR SEARS: |If | might speak to that, part
of the answer conmes is do you live next to the pl ant
or not. | don't have any problem living next to a
nucl ear plant, and during start-up | always lived
rather close to them

However, |'ve got to tell you that the
people living near the plant that are not really
know edgeable liveinafear, and it doesn't take very
much to put them over the edge.

We saw that in Connecticut several tinmes
when | was there. |1've seenit in other places. Just
one off-the-cuff comment, not know edgeable, and
everyone is into the fear of it.

MR. ROSEN. Do you think that's true at
all sites?

DR. SEARS: For the nmgjority, yes. | wll
place at Calvert Cdiffs they seem to have better
reception there than el sewhere, but many ot her pl aces,
yes.

MR. ROSEN: | think you're agreeing that

it's vari abl e.
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DR SEARS: It is.

MR. ROSEN: It can be. There are
popul ati ons around close into plants that really |ike
the plants and feel confortable with them

DR SEARS: Yes. I1'dlike to speak to how
peopl e are respondi ng. As | watched the presentati ons
and have | ooked at the submttals to the ACRS, | don't
get a strong feeling that the NRC as a group is a
strong proponent of this change. | see directives
havi ng been issued to initiate the change, but |'ve
| ooked at the wordingin various presentations, andin
several of them!| thought, "Gee, those are the exact
words | woul d have used as nmy introductionto telling
why | disagreed with it." They weren't words that
| ooked |i ke a strong buy-in.

And | don't want to put any words in any
staff menber's nmouth, but that's just the perception.
| see it was directed. W sent stuff back. W got
clarification. W're taking it down that path.

| know that the i ndustry as a whol e wants
this as a potential neans to reduce cost. There's a
t renmendous drive to reduce cost in every busi ness, not
just the nuclear industry, but | think it can be -- as
| said, you can justify at the time you're faced with

an i ssue doi ng al nost anythi ng when in retrospect you
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will find you sort of wish you hadn't done it.

And | kind of look at this and wonder is
thisreally -- is everyoneintoit believingthat this
is the right thing to do, and | don't -- | don't see
t he evidence that | would see that tells nme everyone
thinks this is the right thing to do.

DR. KRESS: | don't want to put words in
your nmouth either, but it seens to ne |ike your major
concern with this potential rule is the specter of
substantial power wup rates; is that a correct
st at enent ?

DR. HOCHREI TER: The general |oss of
mar gi n because it's not only power up rates. You're
t aki ng equi pnment out or allowi ng the plants to operate
with nore equi pmrent out for |onger periods of tine.

DR. SEARS. M concern is not with power
up rates per se, but nore with the i dea that equi pnent
will not be available, that you' re not going to have
t he robustness and resilience that we've had in the
past .

Power up rates certainly are a part of
that. Wen you' ve got a systemthat's only desi gned
with 105 percent at the very beginning of life, you
can pencil whip a lot of things, but it's still 105

percent plant, and when you try to do five, eight, 20
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percent, |'mnot confortable as an operator. |'mnot
confortable as a nmenber of the public behind that.

So power up rate is just one aspect of it.
| *m probably nore concerned about surveillances and
mai nt enance. We seemto continue to justify taking a
train our of service for |onger and |onger, and we
play a lot on the probablistic role that the
probability of needingit is very low, but |I've got to
tell youif I'"mthe operator and | needit, | needit.
The fact that it probablistically | should have had it
doesn't hack it for ne as an operator.

MR. ROSEN: So you're contestingthe basis
of 10 CFR 10.65(a)(4), which is the configuration
managenment requirenents, as well as 50.46. Because
50.65(a)(4) is what controls the length of tinme, say
t hat the equi pnment is out of service.

DR. SEARS: Well, I'mnot famliar. I
don't renmenber the specific thing, but |'ve heard
statenents here that were specifically ai ned at sayi ng
you coul d have equi pnent out of service for |onger.
You would not be looking at single failures, and |
di dn't hear any ot her reference t o anot her regul ati on.

MR. ROSEN: | thought Dr. Sheron nmenti oned
that, but anyway, | understand what you're sayi ng.

DR. BONACA: But that regulation allows
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for people to take conponents out of service for
mai nt enance during full power operation, and --

PARTI CI PANT: It's restricted though.

DR BONACA: It's restricted, has set the
requi renments for risk assessnent. It is reported, but
you know, it's a step we have taken in the direction
of taking components of the service to be in ful
power, which we didn't do before.

DR. HOCHREI TER: | guess | would be
agai nst that.

DR. BONACA: Wl |, you have bot h di scussed
t he i ssue of the inpact on safety culture, and I think
| understand the perspective, but | would |ike youto
expand on that even nore. | nean, | guess the sense
that this gives you is that this continuing step of
rel axati on sends the wrong nmessage to the nanagenent
of the plants, as well as the personnel?

DR. HOCHREI TER: I think it sends the
wong nessage to pretty nmuch everybody.

DR. SEARS: As |'ve observed it, the
negati ve messages on safety culture go down an
organi zation in fractions of a second literally. |
nmean it only takes one statenent by seni or managenent,
and the safety culture begins to go downhill.

In order to maintain a safety culture,
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there has to be a questioning attitude continually,
every nonent, every second fromthe very top of the
house, and there has to be that continual enforcenent
of that nessage.

If you talk to managenent of a utility,
quite often they will say, "I always begin ny neeting
with a discussion of safety.” | raninto this during
the construction of a unit in the early '80s. They
al ways begi n the di scussion with how safety was goi ng
on the construction.

And the discussion for an hour |ong
neeti ng took generally about 30 seconds. The next
di scussi on was on schedul e and budget, which took 59
and a half mnutes. Were do you think the troops
t hought the enphasis was? On safety? Not on your
life. The enphasis was on delivering on tine, on
budget .

There has to be a continual asking of the
guestion what if, and bei ng done seriously, not just
i ps flapping, but being done seriously and | ooki ng at
what coul d happen with decisions, wth maintenance,
and everything el se and seriously using that.

The utility I worked for, we put in place
PRAs. A lot of effort went intoit, well before the

i ndustry was doing it, specifically for us to meke
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managenment deci sions and to | ook at what was going to
happen wi t h mai nt enance that was i ntended and to | ook
at changes.

We | ooked at extending the fuel cycle,
usi ng the PRA, and we made it a requirenent that there
be a m d-cycl e shutdown. Now, that didn't win us any
friends within that system but that was part of the
safety culture because we | ooked at it and said, "W
have to reset the failure nmechanisns, if youwll, of
t he instrumentation.

I f you go for two years, you find you're
goi ng way down the curve, and the answer you got at
the beginning of life, which really |ooked great,
didn't | ook so hot |ater on.

Asafety culture, aworking safety culture

is that continual thing. It is also not saying we're
good enough. |If you say where we are i s good enough,
that's not safety culture. You have to be in

conti nuous i nprovenent.

So I don't know if that answers your
question, but that's ny feeling on it.

DR. APOSTOLAKI S: A ot of t he
requirenments in 50.46, infact, the whol e of 50. 46 was
done before we could quantify risk, right? And you

seem to place a lot of faith in the way it was
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structured and that the margins are |arge.

Then we find out with the new t echnol ogy
that there were sone holes in that system So the
agency now is forced to pass a rule on station
bl ackout, the ATWS rule, and do all sorts of other
things to plug holes that this determnistic system
had.

Why then is it inconceivabl e that sone of
the other stuff that the systeminposed, sone of the
requi renments are maybe not so inportant? | nean, why
do you place such great faith in sonething that has
served the i ndustry well, but has been proven to have
had sonme problems here and there? Wy is it
i nconcei vabl e t hat sonme of these mar gi ns naybe are not
necessary?

DR. SEARS: | did not mean to say it's
i nconcei vabl e, but we started with a determnistic
basis that at a tinme with no database, they were the
estimates of know edgeable people as to what they
t hought woul d bound the events that m ght take pl ace.

As woul d be expected, we didn't bound
them We found other events or sequences, and we have
remedi ed sone of those. PRA is a tool for finding
t hose weaknesses and vul nerabilities. It doesn't pick

up everything because if we've never experienced it,
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we have a difficult tine putting it into sequence.

But what we have been doing i s we've been
strengthening that determnistic basis both by
experi ence and by suing PRA as a tool and | ooki ng and
saying where are we as we became nore know edgeabl e
for various | oss of coolant events. All of a sudden,
surprisingly the small break LOCA became a very
significant event that hadn't been |ooked at
originally, and we found in sonme senses it was nore
[imting than the | arge break LOCA

That' s experience. We've learned it.
W' ve i ncor porated those things. |'mvery confortable
with using our experience and the PRA to help us
improve. |'malso reasonably confortable -- | won't
say "very" -- with using that same tool to identify
areas where maybe we have been over conservative in
ternms of atine response, but in general, then we have
to find a way of analyzing the event.

| don't think we shoul d be goi ng away from
t hat broad paint brush approach that gave us confort
that we had fairly well scoped things. Large break
LOCAs define energy requirenents in the containnment.
They end up wth pressure. They end up wth
environnental things. You may find something else

t hat drives the environnent worse, but it gives you a
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scopi ng to where you can start from and then you can
use experience in PRAto find is it really scoping.

| don't feel that we are terribly w se.
W seemto come up with every year sonething that we
hadn't thought about before. I'm with a reactor
that's been in operation for alnbst 50 years. W
cel ebrate our 50th anni versary next year. You would
t hi nk our procedures and so forth are well shaken
out .

Every year, every nmonth we fi nd newt hi ngs
that we hadn't seen before or we find things that
people do that we couldn't believe anyone could
possi bly do that thing. So we keep inproving our
procedures.

| think the same thing happens with the
desi gn basis, is we've got a franework and we' re goi ng
to continue to tune it, but I don't think it -- you
don't take the procedure and throwit away because you
find someone isn't following it. You tune that. You
add to it. You nmake it a better procedure, nore
under st andabl e, nore useful .

And | think that's what | see that we
shoul d be doing with the design basis, is we've got a
framewor k. We've then got sone tools that |let us fine

tune it and nmake it better, but we shouldn't throw
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t hat framework out.

You know, you tal k about how pipes fail.
One of the interesting things | noticed as we are
tal king about the pipes fail, there's an event |I'm
aware of in which we had nmultiple double-ended
guillotine breaks sinultaneously, SL-1. Now, would
you anticipate a reactor vessel would raise up
multiple feet in the air and sheer all of the pipes
connected toit? | don't think you could conceive of
that in your wildest dreans, but it happened.

So there's a double ended guillotine
break, multiple pipes simultaneously., Is it likely
t o happen again? | sure hope not. | think we've done
a lot of things to prevent it, but no one thought of
t hat happeni ng there.

And that's why I'mreally reluctant to
nove away from that franmework. I've had too many
experiences as an operator and a reconstructor.

DR.  HOCHREI TER: I'd like to try to
address your question, too. | was involved in the
AP600 design, and we used PRAin conjunction with the
design basis accident. W would use PRA to | ook at
t he set points for sonme of the equi pment in the plant
and | ooking at accidents that were actually beyond

design basis in many cases, and |looking at the
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relative worth of one piece of equipnent versus
another and trying to figure out, you know, which one
woul d gi ve us the best perfornmance.

But we woul d al ways go back to t he design
basis. So we mi ght | ook at whet her one CMI ver sus one
accunul ator, you know, two accunul ators versus two
CMIs, whatever, but we would always go back to the
design basis and confirmthe behavior of the system
with the design basis so that it was basically a two
prong approach to showing the robustness of the
syst ens.

The questi on we had to answer for the NRC,
it was actually a Tom Mirley question. He was
concerned on passive safety systens because what he
was worried about was that they m ght be very good
wi thin the design basis space, but if you took a step
out si de that space, you'd fall a mle.

So we did analysis to showthat you woul d
get a general slow degradation of the perfornmance of
the system as you woul d take nore conponents out or
you would | ose conponents. And this is sonewhat
simlar to what a current planis if you would have a
| oss of one safety system a |loss of one train; then
you m ght | ose another train, and so forth.

That made hi mfeel good because t here was
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no cliff effect in the design, but we had to go
t hr ough t hat approach, and we di d use PRA, but we used
it in conjunction with the design basis accident.

DR. APOCSTOLAKIS: |I'mtrying to interpret
for ny own benefit what you gentl enen said, and | find
two main argunments that you're trying to meke, and
obvi ously you can correct ne. One is the 50.46, since
we're tal king about it, protects us agai nst unforeseen
occurrences, events, processes. It also provides a
safety margin. In general you' re confortablewithit.

DR. HOCHREI TER: Ri ght.

DR.  APOSTOLAKI S: Okay. But one can
approach bot h of these concerns, especially the first
one, in different ways. For exanple, again, in the
new future reactor licensing frame that the staff is
t hi nking about, the 1issue of unexpected things
happening is addressed by proceeding in a sort of
hi erarchical manner from the very top release of
radi oactivity down and so on.

So it is conceivable that one can have a
nunber of approaches to this issue, which is a real
one. Nobody questions that unexpected things happen
all the tinme, but the issue of margins bothers ne a
little bit.

| nmean, there is such a thing as too nuch
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margi n i n one area and maybe not nuch in another, and
com ng back to a discussion this norning, if we had
some quantitative nmeasure of how much margin we had,
perhaps then the discussion would be on a nore
rational basis. Wether | believe thisis enough, no,
| believe less is enough.

DR. HOCHREI TER: Well, that's part of the
problem Until you have a problem okay, or have an
accident or have a transient, you really don't know
how nuch margi n you have.

MR SIEBER That's true.

DR APOSTOLAKIS: O until youquantifyit
you don't know how nuch.

DR HOCHREI TER:  You can quantify it --

MR SIEBER  You can't quantify it.

DR. HOCHREI TER: -- but you don't know
what the precursor will be for the next transi ent that
you can't think of.

MR. SIEBER. Let ne try to address that.
| think there's three kinds of margin. For exanpl e,
you can do an Appendi x K analysis and conme up with a
peak cl ad tenperature, 2,150. Thelimt is 2,200, and
SO you have a regul atory margi n of 50 degrees that you
can spend sonehow.

Inadditionto that, the 2,200 has a built
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inconservatismthat cane out of the final acceptance
criteriarule of maybe 100 degrees, but nobody counts
t hat .

I naddition, youendupwthmrginthat's
built into the calculation that you do because you
cannot do the cal cul ati on exactly, and therefore, you
make conservative assunptions, but since you can't do
t he cal cul ati on exactly, there is no way to determ ne
what that margin really is.

And ny belief is that nost of the tine
it's positive margin, but sonetines it could be
negative margin, and so you don't have margin to
spend. |f you had an acci dent and didn't have margin
somepl ace el se, you're in deep trouble right at that
poi nt .

So in nmy viewyou really can't quantify
all of the margin that you have, and so that's why
ever ybody nakes t hese qual itative statenents about the
margin that they think they have because they have
used engi neering j udgnment and conservative assunpti ons
and so forth, but you don't know what sinplified
anal ytical techniques have done with respect to
destroyi ng your apparent margi n or maki ng it negati ve.

And so | don't think you can calcul ate

what your marginreally is, you know. It's just that
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si npl e.

And to say | can relax a regulation
because | think we have margin and then use a | ot of
qualitative statenments about the margin, then | think
you' re nmaki ng a m st ake.

For exanple, the decay heat curve in
Appendi x K, you know, is one exanple. The curve that
is now specified in Appendix K is conservative and
causes you to overestimate decay heat production by
about 20 percent.

That remains in the rul e because there is
a suspicion that there is a negative nmargi n sonewhere
in there, that they need to apply that additional
conservatismto counteract, and so | think that you
have to really be careful when you start cal cul ating
down to the last, you know, tenth decinmal point and
putting it into the probablistic sense, that you
aren't chasing yourself around a tree with your own
swor d.

DR. HOCHREI TER: See, this is where |
think that the staff has done a very good j ob because
with the revisionto Appendi x K, you can use your best
esti mate net hod.

MR. SIEBER. That's right.

DR. HOCHRElI TER: You don't have to use t he
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ANS- 71 decay heat.

MR SIEBER  Yeah, that's true.

DR. HOCHREI TER: You don't have to take
t hat 20 percent penalty. You can use the best data
out there, but you have to account for the
uncertainty.

MR. S| EBER: And you have to do the
analysis in a rigorous, realistic and practical way.

DR HOCHREI TER: That's correct.

MR. SIEBER And | don't think we know
enough about sonme of the thermal hydraulic phenonmena
that occur to be able to predict down to a one or two
percent accuracy or inaccuracy.

DR. HOCHREI TER: Well, we're not going to
predict down to one or two percent.

MR. SIEBER. Right, and so what margin --
| don't think you know the margi n you have.

DR. HOCHREI TER: No, but I think we can do
a nmuch better job, and | think that's the trend that
we've been noving to in doing these nore accurate
calculations so that you do get a nobre accurate
assessnment of the plant performance, the equipnent
performance and where you are relative to whatever
your criteria is.

DR. BONACA: One thing that | would |ike
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to say about margin is that we're all thinking one
way, and by thinking of the margin we have for the
doubl e- ended gui |l | oti ne break, the | argest break, and
that's the margin we think of, but inreality if you
t hi nk about it, we have all of this equi prent whichis
ready there to shoot when it's needed, and the way it
isset inits target, it's always for the | arge break
LOCA, which neans it's set to deal with the |argest
break in the system

Therefore, all of the water you've got,
you're going to just blowit in. It doesn't matter
what break size it is going to be. It's going to
start. It is going to shoot for what you think. It's
your biggest chall enge.

And to that degree we're skewi ng, infact,
t he performance of this equi pnment for an event that
probably is going to be the nbst unlikely event to
happen.

We have to ask ourselves the question of
if we were able to tailor the performance of the same
equi pnent to a nore flexible defense, strategy so,
therefore, for the breaks it seens to be nore |ikely,
whi ch have occurred or are likely to occur, et cetera,
woul d you really blow so much water in now or retain

the water for later so | don't have to go into
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recircul ation?

| mean, these are legitimte questions
that are being asked in the context of this rule
change, and |I' msayi ng, you know, we | earned that the
M for the first time, that the large break LOCA
wasn't the biggest threat, but really we have not put
into action the consequence of that consideration
i nsofar as the equi pnment that we have inpl enented at
this point.

| " mnot proposingtorenove anything. |'m
only sayi ng should we have it set still on that target
that is the farthest target, unlikely to happen, et
cetera, and what is the price we are paying for
letting the equi pment work the way it is?

For exanple, |'m thinking about the
MIllIstone 3 plant with the five high pressure

i njection punps; that if you have even a medi um si ze

break, it will pull out so nmuch water that you're
spilling contai nment nuch, nmuch nore than you need to
put in.

Now, that plant has a huge RWSD, 1.2
mllion cubic feet if |I remenber, and it could easily
deal with any m d-size break LOCA wi thout ever going
t hrough recircul ation.

Now, wi Il that save the day for sone pre-

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




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

245

circul ation i ssues we have today? And yet right now
the plant is set to shoot everything it has as if you
had t he bi ggest break.

So | think we have to | ook at what are the
opportunities within achange t hat one coul d nake t hat
woul d | eave still the capability in place insofar as
t he punping capability, but reserved in away that it
will give us the nost benefit.

DR, HOCHREI TER: | was going to say |
t hi nk you' ve got sone flexibility noww th your best
estimate nethod. You can | ook at optimzing your
i njection systens, your accumul ators. | mean, the CE
pl ants are at 200 psi. The Westinghouse plants are at
600 psi .

Al'l right. Now, CE plants do that so that
they get nore water in there for a |arge break, but
then they pay the price when it cones to a small
break, and the Westinghouse plants are the other way
around.

Okay. Well, who's to say that 400 psi
isn'"t Dbetter or two accunulators at 600, two
accunul ators at 200. | nmean, we have the tools that
we can use totry to better optim ze the systemif we
so choose, and the utility can al so choose to use,

again, sonme of its margin to do this optim zation
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The same thing with diesel start tine.
The utility can choose to do that.

MR. SIEBER: Provided they have them

DR. HOCHREI TER: Well, nbst would. Wth
a best estimate you woul d.

MR S| EBER Sonme do; sone don't. I
worked in a plant that didn't.

DR. HOCHREI TER: Wel |, that m ght be, but
| know that the plants | |ooked at did.

DR.  SEARS: | think that from ny
per spective, again, as an operator, | like the idea of
optimzing to the condition, but | don't likeit as an
operator action because if there's an event that
you' re cal |l ed upon, the operator should be verifying
that things are occurring, not doing them

We have the ability at relatively sinple
cost in ternms of software and hardware, if you wanted
to optim ze behavior to | ook at the conditions that
are initiating and cause punps to start or stop, now,
it requires the analysis. It requires understanding
what the event is and what the synptons are.

| don't have any problemw th t hat type of
optimzation. The fact is | think it's beneficia
because it prevents sonme subsequent events that may

happen i f you put too nuch water in one place ore too
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hi gh a vel ocity.

But | think that's a different issue than
saying you're going to do away wth the full
accommodat i on of those desi gn bases. The desi gn bases
were an attenpt to bound what was happening in the
hope that if you bounded it, then you were able to
cover everything under it. Tuning under that is fully
wi thin that approach, but | think we need to be very
careful of this business of we're going to do away
with that requirenent. W' re going to have it go away
because that woul d al nost guarant ee you when you do,
our experience says it's going to cone bite you, and
the tuning is a different matter

DR. BONACA: Yes, but still if your target
is large break LOCA with Iots of offset power, you
have to start your diesel in ten seconds. | nean
there are still requirenents --

DR. HOCHREI TER: | don't believe so, but
it has to be soon.

DR BONACA: It has to be soon

DR. HOCHREI TER: But | don't think it has
to be ten seconds. | really think if the staff is
really worried about this situation what they shoul d
do is they should run sonme analysis, and ny guess

would be it's the containnment that's nost limting
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because your accumulators are injecting in a |large
break LOCA for 45 to 50 seconds. \Whether you have
punps that are injecting or not probably doesn't
matter because it probably spills out the break
anyway.

MR. SIEBER Right.

DR. HOCHREI TER: So what you really need
are the contai nnent sprays.

Now, plants have fan coolers in there.
Wel |, maybe you don't need the contai nment spray so
qui ckly, but if a plant only has sprays in the
contai nnent, well, then you' re probably going to need
that diesel to start. And you'd probably need it to
start for a steam line break, which is sonething
t hey' re not even thinking about changi ng.

DR. BONACA: One thing they're concerned
with, the change also, is this issue about |icensees
can cone in with their own forrmula or what they're
going to do about specifics and express this as a
vi ew, and sone of the general broader considerations
t hat we have or the need for automatic actions, for
exanpl e, the inportance of themm ght be Iost in the
revi ew process because that's supposed to be.

DR. HOCHREI TER. One of the things | was

pi cki ng up and | ooki ng at some of this informationis
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this sunprecircissue, andit's likeyou retrying or
someone is trying to argue out of having to have such
a rigorous design basis so that you can extend the
systens out, in other words, be pulling suction under
t he RWET for | onger periods of tine so that you don't
have to go to a recirc. Okay?

MR. SIEBER: Sooner or |ater you do.

DR. HOCHREI TER: | was going to say that
issue has to be fixed, period, and it should be
totally i ndependent of the design basis. You have to
go into the plants and sonehow fix that issue. I
don't have an answer, but it has got to be fixed. You
can't guarantee long-termcooling without it.

DR. NELSON: | wunderstand. | just was
expressi ng the concern that that i ssue -- you know, we
bot h were worki ng together in the power plant, where,
you know, the issue, in fact, the big issue was not
t hi s conponent failed. |f everything worked, that was
t he concern because the RWSP was snmal | enough that if
it really worked, you had to go to recirculation in
ei ght seconds -- in eight mnutes. And so, yeah,
there was a tine --

DR. HOCHREI TER: That was a pretty snall
RWST.

DR. BONACA: It was a small RWST and t hey
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had, you know, high pressure injection from head
injectionthat just devoured the inventory innotine.
So |'msaying that --

DR HOCHREI TER: Well, again, the best
estimate LOCA shoul d give you sone rel axation

DR.  BONACA: But |I'm saying that, you
know, some of the issues are pretty conplex in the
sense of, you know, again, nobody ever thought about
that until they got to requesting that issue.

DR. APCSTOLAKIS: You seem to be happy
with the margin that is provided by 50.46 as it is
now. You also seemto be happy with the possibility
of using best estimate cal cul ati ons.

DR HOCHREI TER:  Yes.

DR. APOSTOLAKI S: M. Sieber says you
cannot quantify margins.

MR. SIEBER.  Soneti nmes.

DR. APCSTOLAKIS: Well, so it cones down
to having a great faithinthe existingregulation, it
seens to ne.

DR HOCHREI TER: Well, remenber we --

DR. APOCSTOLAKIS: And | don't understand
the basis for that faith.

DR. HOCHREI TER: We have tons and tons of

experinmental data that we have used to assess these
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codes. We spent over $1 billion running experinments
to assess these codes. So if we did our job right, we
shoul d have sone degree of confidence in these codes.
If we did our job right as engi neers, we shoul d have
designed these tests reasonably well so that they
represent the transients that we would expect the
pl ant to have.

DR. APOSTOLAKI S: And | don't doubt that,

but again, you seemto be saying that don't touch it

because --

DR. HOCHREI TER: Yeah, why through it
away ?

DR.  APOSTOLAKI S: -- it protects us.
Well, you can reduce the margins and still use the
codes. | nmean, it's not -- it protects us against the

unexpect ed.

At the same tine, we have found over the
| ast 30 years that it did not protect us against al
unexpect ed t hi ngs because we were forced to pass rul es
about certain things.

So why this great faith? Again, | don't
want to use "inconceivable,” but it stands to reason
that there may be too nmuch here and maybe too little
somewhere else. Wiy is it so sacred?

And, again, the argunents you gave ne
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earlier were essentially we have to be conservati ve.
well, we all want to be conservative. We all
acknow edge that there may be unexpected things. The

guestion is how nuch, and | don't understand why you

think --

CHAI RMAN SHACK: And at what price.

DR. APCSTOLAKI S: What ?

CHAI RMAN SHACK: At what pri ce.

DR.  APOSTOLAKI S: And at what price?
Exactly.

So why do you think that what we have now
is enough. In fact, it's so good that we can't even

touch it. That's where | get |ost.

DR SEARS: If | may answer that, let ne
phrase it in a different way. The existing design
basi s has denonstrated a strong robustness and
resiliency both to actual events that we've had, and
when we found weaknesses, | oss of off-site power and
ot her things, we have then nodified, if youwll, the
requirenents. We have continually inproved our
under st andi ng of the nodels, and we have continually
i mproved our probablistic risk assessnment usage and
have not identified any significant, mgjor flaw in
t hat .

As a matter of fact, the PRAs have
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denmonstrated that, i n general the systens as desi gned,
with that general design criteria and inplementing
things we've learned are, indeed, a robust and
resilient system

That provides to nmy mind a great deal of
confidence that that is producing that type of system
and that as we learn nore in the future and find new
events, whether they be a new physical event, a new
managenment event, a newmai nt enance event or somnet hi ng
el se, | have reasonable confort that that basis is
providing that margin and that robustness.

| f you start to back away fromevents t hat
we | ook at and we say we think this is a bounding
event, if we start to cone under that, then | do not
know how far you go and where you stop, and that's
where | find nyself becom ng very unconfortable in
terms of doing it.

DR. APOSTOLAKI S: Yeah, | believe that's
the case. | think that's the same argunment that you
used agai nst any anendnments to the Constitution. Once
you start changing it, you don't know where to stop,
right?

DR WALLIS: This is what Larry talks
about reduction of margin, | think, too.

DR. HOCHREI TER: Well, | was going to say
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we did cut the design basis. W didn't change the
design basis, but we changed how we anal yzed desi gn
basi s.

DR. APOCSTOLAKI S: | understand that, and
you' re absolutely right.

DR HOCHREI TER: And we did that on the
basi s of inmproved know edge and so forth. So to say
that we --

DR. APOCSTOLAKI S: It's really how nuch
mar gi n and how do you protect yourself against --

DR, WALLI S: So maybe you could help,
Larry. You tal k about you're nervous that the margin
has been reduced too nuch, right?

DR. HOCHREI TER: Ri ght.

DR. WALLIS: And the staff's argunent for
this change intherule has really three legs. Oneis
this frequency thing in the 1.174. One is defense in
depth, and one is retention of margin. They talk
about a principlethat sufficient safety margi nshould
be rmai nt ai ned. You know, this is a principle.
They're going to do it.

They maintain that they're maintaining
mar gi ns. You maintainthat they're not, and | have to
decide who's right. How do | judge? Wat could I

possi bly use as a crutch or anything to hel p me deci de
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who's right?

You say the margin is being whittled away
too nmuch. They say we're maintaining it, but nobody
gives me any rationale or fact or |ogical process to
j udge by. So what should I do?

DR. APOSTOLAKI S: That's why | asked i f we
were able to quantify --

DR. HOCHREI TER:. That's why you shoul d
listen to us.

(Laughter.)

DR HOCHREI TER: That would be a first
start.

DR. WALLIS: [Is your guess supposed to be
better than their guess? |Is that what | see?

DR HOCHREI TER: | guess.

DR. SEARS. Could | give you a practi cal
exanpl e? Again, where | worked, we were using PRA as
a decision making tool trying to address the very
i ssues that you are bringing up. Wat's good enough?

We put in place our own safety goal. The
NRC had been struggling with safety goals for core
nmelt, | arge rel eases, and everything, and t hey weren't
comng to fruition

We as a nmanagenent tool put that in place

as part of our procedures, and we used that then to
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| ook at nodifications and other activities to find out
did it change the predicted frequency of events. |If
it didchange it, was it positive or negative? Didit
chal | enge the safety goals we had established?

We ended up with a whol e series of design
changes to | ower out frequency of events because the
units, as we analyzed them didn't neet our own
i nternal goal

We also used it to go to a major battle
with the NRC when they asked us to make sonme changes
on a BWR that increased our risk, which we didn't
think were right. So we wutilized it in both
directions, but we put in place a tool for us to make
t hat deci si on.

DR. WALLIS: Was this atool that neasured
margin or did it nmeasure sort of sort of core damage
frequency?

DR. SEARS: W basically reached a
decision in ternms of core danage and of early rel ease
that we said we believe in our limted viewthis was
an acceptable --

DR WALLI S: But didn't address this
guestion of margin.

MR. ROSEN: No. It addressed delta CDF

DR. SEARS: But we used that as a marker.
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VWhere were we with respect to that? I|If we were above
that, then we had to take action. The corporate
policy said we had to go take action to bring
oursel ves to increase our margins.

DR WALLI S: Maybe the NRC should be
argui ng that LERF and frequency of pipe break and al
of that stuff is enough. Forget margin. W won't
even tal k about it because that's not the basis for
our deci sion, but when they start sayingthat it's the
principle, then | have to have sonme argunent.

DR. APOCSTOLAKIS: It's the principle of
mai ntain sufficient margin, not maintaining the
margin. Sufficient margin.

DR, WALLIS: Wwo nme why it's sufficient.

DR. HOCHREI TER: Yeah, it's very difficult
to define "sufficient.”

DR. APOCSTOLAKIS: 1t's sufficient when we
say it is.

DR WALLIS: But as soon as it's a tool
for judgnment, there has got to be some rationale.

DR. APCSTOLAKI S: Absol utely.

DR. HOCHREI TER: Sone of t he exanpl es t hat
were cited today, | nean, are achi evabl e now under 10
CFR 50.46. It really just depends upon how you want

to do the analysis, and you should be using a best
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estimate tool to do the analysis.

One of the things that really bothers nme
is that when you go to these breaks above the
transition break, okay, now you're taking things out
of the systemor you don't have to consider |oss of
off-site power, you don't have to consider single
failure. Okay?

DR. APOSTOLAKI S: Let ne give you anot her
exanpl e.

DR HOCHREI TER: Well, wait a m nute.

DR, APOCSTOLAKIS:  |'m sorry.

DR. HOCHREI TER: Now, that's your worst
situation. So why would you elimnate those things
for that worse situation?

The thing that bothered ne nore is that
you now woul d be anal yzing this at some nom nal tech
spec value, and | don't really know what that neans.

DR. WALLI S: You obvi ously are elimnating
it for your worse situation because if you don't do
that, you don't get anything.

DR. HOCHREI TER: Well, yeah, apparently.
So to me there's a very | arge di sconnect between the
way you're going to do the analysis for the breaks
above this transition break and the way you' re going

to do the analysis for the breaks that are snmaller,
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and the ground rules and the acceptability for the
anal ysis for the |l arger breaks, | nmean, | don't think
t hey' ve thought this through. | don't think they've
had the time to think it through, and | woul d be very
worried that they're going to get thenselves into a
situati on where you don't have a database to judge t he
adequacy of a nodel or whatever core cool ability neans
or anyt hi ng.

Ri ght now we have a very -- at least | do
-- have a very crisp idea of what core cool i ng neans
inacoolable geonetry. It's arod bundle. It may be
alittle squirrely, but it's a rod bundle. Ckay?

MR SIEBER It's intact.

DR. HOCHREI TER: Yeah, it's intact. It's
in sort of one piece. kay?

You start |ooking at some of these
transients that go to hi gh tenperatures, and you don't
have to go nuch above 2,200 degrees, and you don't
have a rod bundl e anynore. |'mafraid they're going
to have a problemw th this.

DR. WALLIS: Wen it cones to the reg.
gui de, they've i ssued sone sort of hopeful statenent.
| s that what you're saying?

And when they get to the details, they're

going to have a problemwth it?
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DR. HOCHREI TER. Yes, | think they are,

and | think whoever tries to apply this is going to
have an equal problem

MR. SIEBER. Well, if you' re goingto give
away - -

DR. HOCHREITER. And | don't think it's
necessary. This is an unnecessary exercise, and |
think we're yo-yoing the staff, and | think we're
going to wind up yo-yoing the industry for an
unnecessary exerci se.

The way 10 CFR 50. 46 i s specified noww th
t he all owance of best estinmate nethodol ogy, you get
credit if you do a better job, and this is the way the
i ncentive should be. Leave the design basis al one.
Leave the requirements and the criteria alone.
| nprove your nethods. You get nargin.

MR SIEBER That's true.

DR APOSTOLAKI S:  That nmmkes much nore
sense.

DR HOCHREI TER: Well, that's where we
are. WE don't need to change a thing.

DR. APOSTOLAKI S: Just as a final comment

fromme at | east, | renenber soneone once sayi ng t hat,
well, you love it.
DR. BONACA: | like your statenent that it
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is a final conment.

MR. ROSEN: Yeah, we're sure this is a
final coment.

DR APOSTOLAKIS:  From e, from ne.

MR. ROSEN: Prom ses, prom ses.

DR. APCSTOLAKI S: Is the cost of the
contai nnent one of the nore significant costs in
buil ding a plant? No?

MR SIEBER It's up there.

MR ROSEN: And it's nuch nore robust than
what it gets credit for.

DR. APOSTOLAKI S: Yeah, why according to
prevailing belief, | guess, it would wi thstand maybe
pressures up to 130, 150 psi.

DR. HOCHREI TER: That's failure, failure.

DR KRESS: It's PAR, with large, dry
cont ai nnent s.

MR. ROSEN: Large, dry contai nnent failure
pressures.

DR. APOSTOLAKIS: And what's the design
pressure?

MR. ROSEN: Fifty-five, 56, 60.

DR. APOSTOLAKI S: So why? It is not over
desi gned or you don't think so.

MR SIEBER  No.
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DR. APOSTOLAKI S: So you can be over

conservati ve an waste noney here and there, you know,
by just being too prudent. See, that's a fundanent al
problemwith this, that thereis no way of quantifying
how rmuch i s enough.

| agree with Professor Wallis. | have two
conpl ete reviews, and | have nowto | ook at your face
and the other guy's face and say, "Well, | go with
him"

DR. HOCHREI TER: Thank you.

(Laughter.)

DR. HOCHREI TER: | think you've got to
| ook at the containnent nore generically though
because there are this |eakage requirenents that
you' ve got to neet.

MR SIEBER  That's right.

DR. HOCHREI TER: There's testing
requi renments that you have to neet as well.

DR.  KRESS: And there's equipnent
qual i fi cati ons.

DR. HOCHREI TER: | nean there's a reason
why there's nore margin in containment.

DR.  APOSTCLAKI S: Until the Zion and
I ndi an Point PRAs were done, given a core nelt the

assunption was that there will be release. It was the
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first PRAs that showed that it's about one in ten that
the containment will fail because we |ooked nore
careful ly.

The experts | ooked at it. They studied
it. They said, "Well, for heaven sakes, you know,
this is going to fail."

So there is a nessage there, it seens to
me. Now, before the Zion PRAs, let's say in 1977, if
anybody had said let's do sonething to reduce the
margi n of the contai nnent, nmaybe we woul d have heard
t he same argunents. "Ch, no, the containnent,"” this
and that.

And then you do nore analysis and you
realize that, yeah, you have a hell of alot of margin
t hat maybe you can afford to reduce it a little bit.

So you know, there are exanples on both
sides. | nean, you can be overly conservative at a
great price. I nmean, if it was just being
conservative | wouldn't care, but --

DR.  BONACA: Well, you can be |ess
conservative at a great price, too. | nean, | cone
froma town --

DR APOSTOLAKI S: That's why it's a
di | emma.

DR. BONACA: -- in Hartford where in 1972
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because of the seven inch snowfall the civic center
roof collapsed. Thank God everybody had gone hone.
Okay? And I'monly saying that that is an exanple.
And then when they investigated that, there was, you
know, a | ot of discussion about the refinenment they
had gone through in the --

DR APOSTOLAKI S: That's why it's a
difficult problem

DR BONACA: | agree with you on that.

DR APCSTOLAKI S: | nmean otherw se we
woul d al ways be conservative or al ways be optim stic.

CHAI RMAN SHACK: Any nore final conments
before we take a break?

DR. APOCSTOLAKIS: Yes, we should take a
br eak.

CHAl RVAN SHACK: Take a break and cone
back at 3: 30.

Thank you very nuch

(Wher eupon, the foregoing matter went off

the record at 3:11 p.m and went back on

the record at 3:34 p.m)

CHAI RVAN SHACK: Bef ore we broke t here was
sone question this norning that we wanted to hear a
little nore about the transition break size and that

choi ce and perhaps sone additional question on the
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anal ysis nethods and I just wanted to check with the
conmttee. It seened to me that it was clear that
there were questions on the transition break size so
| was going to hold that one second. W have an awf ul
ot of analysts here, so do we have any nore
di scussi on we need on that? George?

DR APOLTOLAKIS: One final conment.

CHAl RVAN SHACK: One final conment?

DR. APCLTOLAKIS: |If we were to identify
the maj or di fference between bel ow TBS and above TBS,
what would that be? Wuld it be the absence of a
single-failure criteria. That’s really the key.

DR. KRESS: Absence LOOP is just as
significant.

DR. BONACA: Just as big.

DR APOLTOLAKI S: Absence of --

DR. KRESS: You don’t have to coi nci dent.

DR. APOLTOLAKI S: So those two.

DR. KRESS: Those two are the nmaj or ones.

DR SHERON: | think what’s going to
happen is --

DR APCLTOLAKI S: And the reliance on
equi pnent that is tested -- only safety rel ated, not

all equiprent, right?

DR. SHERON: | was going to say that ny
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feeling is, is that when a |icensee does an anal ysi s,
for beyond the TBS break size using best estimate
met hods nom nal boundary and initial conditions and so
forth, I think what ultimately you' re going to see is
that the small break is probably going to becone the
driving peak cl ad tenperature. |n other words, you're
not going to be large break limted any nore and when
you start taking advantage or if alicensee decides to
t ake advant age of that margi n by either i ncreasingthe
| i near heat generation, increasing -- you know, for
peaki ng factors so they’ re not peaking factor limted
any nore what they may stop seeing is that the snall
break is actually going to limt them

DR KRESS: And it would probably be in
the 17-percent oxidation.

DR. SHERON:. Yeah, it’s possible, yeah
Yeah, so | think that’s really what the nmjor
difference is going to be if a |licensee goes to use
it, if that hel ps.

DR. APCLTCLAKI S: Okay, so beyond TBS,
smal|l LOCA will be the --

DR. SHERON: No, if you go to 50.46A as --
i f you use that option, okay, to anal yze your pl an and
to take advantage of the margin that you m ght gain

what you' Il see --
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DR. WALLIS: What do you mean by margi n?

You nean margin in terns of degrees?

DR. SHERON: The | arge break wi Il probably
not becone the limting paraneter, the 2200 degrees.

DR. WALLIS: So by margin you nean the
di fference between the tenperature you cal cul ate and
2200. Is that what you nean by margi n?

DR SHERON:  Yes.

CHAI RVAN SHACK:  Your allowable Iimt.

DR SHERON:  Yes.

DR KRESS: And the 17 percent.

DR WALLIS: O the 17 percent.

DR. SHERON: Yeah, | think what wll
ultimately -- if licensees start to use that, take
advantage of that, | think what will drive it then
will probably be the small break or possibly other

[imts |like DNBR or perhaps the steamline breaks.
DR. WALLIS: So 2200 is retained and the
and in the docunent everything just becane cool abl e
geonetry and 2200 was thrown away from beyond that.
DR SHERON: Yeah, but let me explain
because there’ s this thing about, that, you know, al
of a sudden it’s cool able geonetry |ike, you know,
we're going to just let the core partially nelt or

sonmet hing. That’s not the case. What we’'re sayingis
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that today, the only way we know how to define
cool abl e geonetry is 2200 degrees and 17 percent
oxi dat i on.

DR KRESS: That is the definition.

DR. SHERON: Right. What we are doing in
t he beyond TBS, okay, is saying that if a |licensee
wants to cone in and provide a technical basis,
def ensi bl e basis with data or whatever, that says for
what ever reason t hey can go above t hose paraneters and
still showthat they can refl ood the core and cool it
in a cool able geonmetry, we will review that and if
found acceptable, we would accept it.

DR. WALLIS: And the cool able geonetry
must nean wit hout damage and wi t hout rel ease and al |
sorts of stuff. W’ ve got to define this cool able
geonetry in a neani ngful way.

DR. BONACA: | thought what Hochreiter
said, that it |ooks |like a bundle.

DR. WALLIS: And has it rel eased any --

VMR, LANDRY: G aham it’s Ral ph Landry
again. W still mean by cool abl e geonetry sonet hi ng
that | ooks simlar to a rod bundle, the sane kind of
thing that Larry Hochreiter was sayi ng, we don’t nean
core on the floor as a cool abl e geonetry. Now, even

intoday’'s LOCA anal ysi s, and we say cool abl e geonetry
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as being a rod bundle. That rod bundl e though wll
still be ballooned, can be ruptured under a |arge
break LOCA today and still neet the 2200, 17 percent
l[imts. W’'re still saying that.

Cool abl e geonetry woul d be sonet hi ng t hat
resenbl es a rod bundle. They may be bal | ooned, they
may be ruptured, but it’s not core scattered all over
t he bottom of the reactor vessel, rubble.

DR. WALLIS: No, but you can’t say it’s
nei t her an el ephant nor a nouse. It’s got to be
sonething in between. | nean, what is acceptable is
going to be 22007

MR. LANDRY: Today, what Brian has just
saidis that fromwhat we understand t oday, we have to
defi ne cool abl e geonetry outside of theruleitself ad
meani ng 2200 degr ees Fahrenheit, 17 percent oxi dati on.
Now i f the |icensee --

DR. WALLIS: It’s a default val ue sort of
t hi ng.

MR. LANDRY: |If a licensee has other data
to denonstrate that they can use 2300, 2400, sone
ot her percentage oxidation, then --

DR. WALLIS: What woul d be the criterion
for determining that it still looks like --

sufficiently like a rod bundl e?
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DR KRESS: |If the clad has ductility.

DR WALLI S: If it has what?

DR KRESS:. If it has ductility, thenthis

DR WALLIS: So it still has ductility.

DR. KRESS: | think that’s the main
criteria and | don’t think you re going to achieve
that with a small break LOCA.

DR. WALLIS: The clad is still intact and
it has ductility.

DR KRESS: If it has ductility, it’s
still intact.

DR WALLIS: If it’s still intact and it
has ductility.

MR.  LANDRY: The 17 percent and 2200
degrees will give you sufficient ductility in the
cl adding that you can reflood it wi thout shattering
t he cl addi ng.

DR. KRESS: The small break LOCA i s goi ng
to al nost invariably get youto that 17 percent limt,
that’s ny feeling.

MR. LANDRY: That is --

DR. KRESS: And | don’t know how they’re
going to use any margin at all. If the small break

LOCA is going to be the thing that determ nes, then
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they’'re going to hit that 17 percent limt wthout --
they’' || have to have a pretty substantial ECCSto keep
from havi ng that.

MR. LANDRY: That is why under the new
rule we wanted to put not only reporting requirenent
on tenperature, but a reporting requirenent on change
i n maxi muml| ocal oxidation. Now, you have to renenber
t hat those nunmbers are the sumof the absol ute val ues
of , so that whether you agree with the .4 percent or
you think it should be .5 percent or whatever, we
don’t want to argue the exact nunber. But our feeling
was because under these conditions you can sit at a
noder at el y hi gh tenperature for an extended peri od of
time with these smaller breaks, that not only does
t enperature have to have a reporting requirement but
also change in |ocal oxidation because we're
recogni zing that you can oxidize considerably nore
under these conditions.

DR. KRESS: Yeah, there’s sone questionin
my mnd as to how good the 17 percent is for the small
break LOCAs, so | have a little bit of a issue --

MR. LANDRY: But that’s a different
guesti on.

DR. KRESS: Because is really wasn't

derived with the conditi ons of the small break LOCA i n
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mnd. It was derived on the basis of --

MR. LANDRY: But you have to al so renenber
that at this point intine, research has an extensive
fuel performance program underway.

DR. KRESS: Yes, that’sright. And so you
may come out with a different value than the 17
percent .

MR. LANDRY: That infornmation, fromwhat
we have been told, will not becone available unti
Sept ember of 2005. So we did not want to preclude the
wor k that research i s doi ng by changi ng t hose nunbers
at this point.

DR. KRESS: So that nay inpact what we
think i s cool abl e geonetry dependi ng on what ki nd of
results you get for that.

CHAI RVAN SHACK: But the rule doesn’t
build those in unlike the current rule. | mean --

DR. KRESS: No, it just says cool able
geonetry. | think that’s a good thing to do.

DR. SHERON: W don’'t know what cool abl e
geonetry is but we'll know it when we see it.

DR. KRESS: You'll know it when you see

DR. SHERON: |s that a good way to put it?

DR. KRESS: | think that’s really a good
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i dea.

DR. WALLIS: This is another vague t hing,
it’s like --

DR. SHERON: No, no, it’s not G aham
What we’'re saying is that right now, we don’'t know of
anyt hi ng ot her than 2200 because, you' re right, if |
don’t have a ductil e cl addi ng when | refl ood the core,
thenif | shatter the clad, 1've got a pile of pellets
somewhere, all right. |If alicensee is going to say
|’ve got a pile of pellets somewhere, then they're
going to have to show where those pellets go and why
t hose pellets can still be cool ed and are not going to
continue to nelt and go down and form a, you know,
whatever. And that’'s going to be an inpossible job.

DR. WALLIS: So a pil e of cool able pellets
woul d be acceptable if you coul d showthey coul d show
they could cool it?

DR SHERON: If they could predict.

DR. KRESS: They’'d have to have a | ot of
data and experi ence.

DR. SHERON: Right, if they could predict
t hat they coul d al ways cool it or had hi gh confidence
t hat they coul d predict and you know t hat’ s not goi ng
t o happen.

DR. WALLIS: | have no idea what’s goi ng
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t o happen.

DR. SHERON: Right, now --

DR. KRESS: What’s going to happen is
they' Il stick to the ductility.

DR. SHERON: Al we're saying is that if
a licensee, for exanple, ran sone experinents, naybe
t hey have sonme other -- on their claddi ng or sonethi ng
and --

DR KRESS: In the plant.

DR. SHERON: Yeah, and maybe they cone up
and they say we can live with 2300 and we have sone
data that says we can go to 2300, we’'re not going to
preclude that. All we’'re saying is we want to | eave

it open that if a licensee can cone in and provide

sone data. We'll look at it and we'll reviewit, and
if they can show that they can still cool the core,
then we’ |l accept it.

DR, KRESS: That’'s what we used.
MR. SIEBER: But to do that, you' d have t

go back through all the 1970s FAC data to see if it’s

consi stent, | would think.
DR. SHERON: Onh, you nean fromthe --
MR. SIEBER. Fromthe hearings.
DR. SHERON: -- fromthe hearings?
MR. SI EBER:  Yeah.
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DR. SHERON: | think we’d probably have to

take that data into account, | still have to nake sure
that we’re not -- you know, that it’s consistent with
t hat dat a.

DR. KRESS: Wre we going to talk about
t he selection of the --

CHAl RVAN SHACK: Steve has a conment he
wants to make.

MR. ROSEN: Yeah, the Conm ssion has asked
the staff to consider risk inform ng 50.46 and the
staff has done that for just let’s focus for a nonent
on PWRs, pressurized water reactors for greater than
14 i nches, those are the l ess ri sk significant breaks.
There were larger breaks but they're less risk
signi ficant because they’ re the product of probability
and consequences is | ower for those breaks because of
the probability is quite low. So for those we end up
with two regions at breaks of 14 inches and everybody
agrees, | think that for the breaks that are smaller
t han t hat which are the | i kely breaks, we’re not goi ng
to change anything. So the focus is on the |arger
breaks, the breaks larger than 14 inches in PWRs.

Then you start to argue about what do we
do for those bigger breaks. Let ne offer you a

possi ble way to think it through, which comes fromnmny
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experience of dealing with 50.69, where the anal ogy,
| think it’s alnost perfect that we in 50.69 divided
t he popul ati on of conponents into those that are ri sk
significant than those that are not. And it turns out
t hat 90 percent of the conponent turned out to be not
risk significant or lowrisk significant and only 10
percent of the conponents were judged to be risk
significant and for those we said, well, we’'re not
goi ng touch any of the requirenents. W’ Il just do a
safety rel ated conponents have al ways required.

For the other 90 percent we said, well,
we'll do less. Well, what’'s less? And that turned
out into the fanmous treatnent argunents, how are you
going to treat the non-risk significant. And we
chased each ot her around and around the flag pole for
quite along tine on that. W ultimately concl uded,
| think that it really didn’t matter nuch because
that’s the -- there wasn't much risk in that
popul ati on al though there were a |Iot of them there
wasn’t much risk in that popul ation.

So it was left in that case, to the
licensee to determ ne howto treat those conponents.
Usual |y standard i ndustri al treatnent was good enough.
Clearly Ilicensing was not going to take those

conponents out of the plant but -- and he wanted t hem
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torun. And he wanted themto be functional, to neet
t he functional requirenments so it would be done in a
way but with | ess docunentation. There would be | ess
assurance of that functionality than there woul d be
but the functionality would still be there.

DR, KRESS: | see --

MR. ROSEN: So by anal ogy now, for the
breaks that are | arger than 14 inches which are | ess
risk significant. Can we not find a way to agree that
for those breaks there nust be sonme way to do the
analysis that we can all agree on that’'s |less
stringent than for conponents that are risk
significant because the outcome is not likely to
matter very much because the risk is |low for those
conmponents.

DR. KRESS: There's a weakness in your
ar gunent .

MR, ROSEN: (kay.

DR. KRESS: And it goes like this; the
contribution to risk of having given break size and
desi gn basi s accident is not the risk of that sequence
in a PRA This contribution to risk is how it
effects the plant’s design because you have to
accommodate it and | don’t see any connection -- |

don’'t see that | can add -- a priori say that break
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si zes above 14 i nches have | ess contribution to risk.
Just because they don't have any risk to the LOCA
sequences, they m ght have risk to all of the other
sequences because the plant has to accommpdat e t hem
therefore, they’'re accommpdating other sequences
simlarly.

So |l don’t think a priori you can nmake the
statenent t hat t hose sequences, that those break sizes
above that have less risk to them have a less risk
signi ficance. That’s the weakness | see in your
ar gunent .

MR. ROSEN: | don’t followyour argument,
Tom | respect your right to make it but | really
don’t understand it.

DR. SHERON: Let me give you ny classic
exanple that 1’ve used and that is that a |icensee
deci des t o adopt 50. 46A. Sonewhere down t he road t hey
go down in the basement of the plant. They found out
they got sone spalled concrete, okay, on the
containnent. So the wall is alot thinner. And they
go, "OCh, but I’'ve just reanalyzed ny LOCA and in the
best estinmate now, ny peak contai nnent pressure is
only 40 pounds and | can go do an analysis and | can
show that | don’t need a 55-pound contai nment any

nore, | need a 40-pound contai nment because |’ ve got
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a | omer mass and energy rel ease, et cetera, et cetera.
That is not necessarily acceptabl e because when t hey
do the risk assessment, they have to go and t hey have
to |l ook at up through | ate contai nnent fail ures, okay,
and say have | changed the |l ate containment failure
probability because | now have a weak point in ny
containnent. Only if they can showthat they have not
effected the risk associated with |ate contai nnment
failure, would that be acceptable. O herw se, they'd
have to go in and fix that concrete.

MR. ROSEN: So comng back to Toms
argument, you have to analyze the effect on all the
sequences.

DR. KRESS: That’'s right.

MR. ROSEN. And | agree with that, | don’t
di sagree. Maybe it’s just a question of talking it
out . | think that’s so and | think even though, |

don’t think that changes ny result in ny |ogical

argunent .

DR. KRESS: | think the risk analogy is
real good. | think your statenment about howto think
about it is still okay.

MR. ROSEN. Ckay, and | would agree with
your point that when you come to ny argunent and the

penultimate statement in ny argunent is, now, okay,
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then the outcone is not likely to matter nuch for al

t he breaks greater than 14 inches in a PWR as | ong as
you consider all the sequences or the whole risk
anal ysis, not just -- don’'t focus on just one and it
was in my mnd --

MR. ROSEN: See, that’s what you di d when
you did the risk i mportance thing with the sequences.
You consi dered al |l the sequences and we consi dered al |
operating nodes and that was why we had an expert
panel because the PRAdidn’t include all that and the
expert panel woul d get the results fromthe PRA and it
woul d say, yes, but we’'re going to nake that risk
si gni fi cant anyway because even t hough t he PRA doesn’ t
show it, that particular conponent is inportant to
contai nnent failure or a shut-down risk or sonething
el se.

So a number of conponents ended up in the
hi gh ri sk cat egory when t he PRA woul d only support | ow
risk. So | think you need to say, yeah, for the 14
inch and greater breaks and PWRs you can make an
argunent, construct a systemin which you can do | ess
because the outconme is not likely to matter nmuch as
|l ong as you consider all the risks that are dealt
with, all the dom nant sequences across all the

oper ati ng nodes.

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




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

281

DR KRESS: Well, I think that’s al nost an
i mpossibility.

DR. SHERON. That’'s what you'll hear
t onmor r ow.

DR, KRESS: I think that’'s alnost an

impossibility but I think it’s done in an increnental
way when they require the 1.174 process.

MR. ROSEN. | don’t agree it’s inpossible
but | agree --

DR. KRESS: What they're doingis they' re
controlling the effect on risk by doing the 1.174
process.

MR. ROSEN. Right.

DR. KRESS: And | think in essence, in
principle it amobunts to about the sane thing you're
tal king about and | -- you can't a priori to start say
all right, I’"’mgoing to change ny treatnent of the
above TBS and say now what’'s that effect on the rest.
You cannot do that. You just cannot nake that
j udgment but you can control its effect ontheriskif
you use the 1.174 process. That’s why |I’'minsisting
on that being as part of the rule. You can’t make any
j udgnent on what effect you' re having on ri sk ahead of
tinme. That’s our whole problem Now, you can

determ ne what effect you have on risk due to the set
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of sequences called LOCAs, but that’s not the whole
risk.

MR. ROSEN. No, you have to consider al
the risks, all the risks and that’s the job of the
expert panel and the staff. Now you re not going to
get it perfect. What we’'ve learned in witing one of
t hese things, when | say "we", the people who are
doing that, is you learn nore every tinme you anal yze
anot her system You get anot her set of insights. And
soit’s aninterimprocess. It’s alearning process.
But at no point is there -- is there a -- it’s under
control, the risk is under control as you' re doing
this. And | think the sane thing can be said about an
approach like that for 50.46.

MR BARRETT: Could | ask about the
i mplications of that proposal, thisis Richard Barrett
with the NRR, in terns of howit would differ in the
way in which we would |i ke to approach it because I’ m
not sure | fully understand what you’ re proposing. |f
you -- if you went to a 50.69 |ike process, and you
t ook t hese technical requirenments in 50.46 and treated
themor gave themthe regul atory treatnent that 50.69
gives you for treatnent requirenents, | think that’'s
what you’' re proposing, would it then essentially take

away a |l ot of the staff’s involvenent in the therma
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hydraulic <calculations as well as the staff’s
i nvol venent in decisions that are made down t he road,
for instance, changes in the design, vis-a-vis, our
proposal ?

MR. ROSEN: | don’t think it necessarily
woul d do that because in 50.69 what we' re talking
about was individual conponents -- decisions about
i ndi vi dual conponents and in 50.46, we're talking
about nore significant matters than that. And so |’ m
not sure -- | know I’ m not advocating that you take
50.69 | i ke processes and just bl anket and print them
on 50.46. |I'msinply saying that in general terns,
one shoul d think about the 50.69 process which said
for the non-risk significant breaks, or non-risk
significant conponents, re non-risk significant breaks
in 50.46 that to do too nuch puts all the enphasis
where there is the less risk and that’s backwards.

And so just that’ s the whol e nessage, how
you do that, which is what you were getting into, is
up to -- should be up to this staff. And | had maybe
an argument between the staff and the industry about
how far to go on pulling and tuggi ng about howfar to
go, but recogni zing that the 50.69 process shoul dn’t
be inprinted 100 percent on the 50.46 process, just

t he general concept.
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MR. BARRETT: | guess what’'s got ne

t hi nki ng about this is that when we started down the
road of the 50.69 process which was piloted at South

Texas as an exenpti on.

MR ROSEN. I'mfairly famliar with it.
MR. BARRETT: | know you are, | know you
are. | think what was the key departure in 50.69 was
that if you were to use the license -- the risk

informed licensing action process, you would have
90, 000 risk informed |icensing actions. And so you
needed -- if you were goi ng to get however many pi eces
of equi pnent we’'re going to go into this risk 3, you
basically had to go for a process that put -- that
all owed the li censee to exercise a process if they net
certain quality criteria for their process and for
t heir PRA.

And so the process that we’ re proposing
here for 50.46A is a very much of a Reg 1.174 type
process where each i ndi vi dual decisionthat alicensee
makes unless it’s inconsequential. It has to go
t hrough a staff revi ew process. And when you bring up
t he anal ogy with 50.69, it nakes nme wonder if you're
proposing a processing which a licensee gets the
opportunity to nmake decisions within 50.46A w thout

the staff’s input.
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MR ROSEN: No, Rich, | am not.

MR BARRETT: Ckay.

MR ROSEN: | think the staff should be
invol ved in each of those decisions because we don’t
have 90,000 of them to nake on each, but all 1'm
suggesting is that the |licensee and the staff should
understand that to the extent that they use nove of
their tinme tal king about how to treat breaks |arger
than 14 inches on PWRs, you' re working on the wong
end of the problem

MR. BARRETT: Well, wetriedto-- | nean,
the real questionis goingto be did we -- we think we
reflected that in the proposed rule by the reduced
analysis. In other words, | think Jennifer said, you
know, we’re not going to spend as nuch tinme revi ew ng
the conputer codes, we’'re just going to focus in on
just the maj or phenonena. We’'re not going to go into
t he secondary phenonena |li ke, we’'re giving credit for
non-safety related equipnment if it can be shown to
perform during the event.

W' re not, you know, requiring all of
t hese, you know, conservative assunpti ons be pil ed one
on top of another, you know, which we felt was
reflecting that type of phil osophy that because the

risk of these -- the probability and the risk from
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t hese events are much | ower, we don’t need to have as
rigorous a treatnent of them in the regulatory
process.

MR. ROSEN: Yes, and | see that, Brian.
| think that’s right. |1’mnot going to judge sitting
here whet her you’ ve gone far enough or too far. |
t hink you have, at |east enbodi ed the begi nnings of
t hat principle and as you go t hrough t he remai nder of
t his di scussion and before the rule becones | aw, and
before that is actually inplenented, you just need to
keep that in focus.

DR BONACA: | think I want to say that
| ”m concerned beyond transition break size, still |
want to see denonstration that the capability of the
system exists and | believe that already the single
failure increased the criterion not bei ng applied, no
power consi deration applied. | believe still that the
net hod shoul d be consistent with what they’ re doing
best estimate. Now, | agree that the review of the
staff tonot to be atotal problembut the expectation
shoul d be on your part that the work still, it’'s a
proper, this is yes, nodel and the proper nodeling of
the transient. | would expect that you woul d expect
t hat .

DR. SHERON: W don’'t envision the
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| icensee, | mean, are going to go out and devel op al
brand new best esti mate nodel s t hat have to go t hrough
this rigorous review. They’ ve already got best
estimte nodels. Okay? And we expect that they wll
probably just use those nodel s.

DR. KRESS: Let ne give you another view
of this. | think in essence what we’'re doing is
t aki ng sonet hi ng out of desi gn basi s space and putting
it into what we generally call severe acci dent space.
You al ready deal with severe acci dent space in a way
that’s consistent with what | hear you saying now.
You're treated with -- you don’t have to -- you use
conservati ve approaches, you use defense-in-depth.
You use acci dent managenent. You use sort of best
estimate type analysis to deal with it.

| think that’s what you' re saying. W're
just changi ng our design basis face. W’re noving
part of it into severe acci dent space and you’ re goi ng
totreat it inaconsistent manner that you’ ve treated
severe accidents in the past.

DR. SHERON: | would even use the word
severe acci dent because --

DR. KRESS: | know but you ve noving it
out of the design basis space.

CHAI RMAN SHACK: This is truly a defense-
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i n-depth consi derati on.

DR KRESS: Adefense-in-depth, that’sthe
way | look at it. | look at it as defense-in-depth.

DR. SHERON. W’'re still requiring that
even up to the doubled ended guillotine that it
doesn’t produce any core nelt.

MR. ROSEN. And | think the anal ogy of
50. 69, this discussion in 50.69 was about
functionality. Eventhoughit’s not risk significant,
we still want these things to function. W want the
punp to start if it’s a punp that starts now. W want
it torun and neet its objectives and the only thing
we’ re changing i s how nuch you have to do to prove to
use a priori, the assurance of that -- that that wll
be happening and how you have to do that. That was
what was changed in 50.69 and that made all the
di fference. That nmade everythi ng cone t oget her for the
| i censee on the val ue of 50.69 and perhaps that w |l
be inportant in the 50.46 issue as well.

|’ mnot sure, | just don’t have as good a
viewof it. | mean, it’s in the future.

DR. BONACA: But | believe that you said
this norning, Elizabeth, right?

DR UHLE: Jennifer.

DR. BONACA: All right.
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DR. UHLE: Queen Elizabeth, [I'IIl take.

DR. BONACA: All right, | believe you said
it’s not part of the design basis, but part of the
i censing basis, right?

DR, UHLE: It is -- | nmean, the way we're
|l ooking at it it’s part of the |icensing basis of the
plant. W say design basis of the plant, the design
basi s acci dent inthe standard revi ewpl an definition.

DR, KRESS: You're <creating a new
cat egory.

DR UHLE: You could say that.

MR KELLY: What it neans is you' re not
going to have to have safety grade equi pnment to take
credit for the -- | nmean, that’s the big difference
bet ween bei ng here at the design basis accident, you
have to use safety grade equi prment.

MR. ROSEN: There’s a whole | ot of safety
grade equipnment in the plant that works just fine,
non-saf ety grade equi pnment that works just fine.

MR KELLY: | know that.

MR. ROSEN: And t hat was t he sane ar gunent
we used on 50. 69.

DR. KRESS: Mbst of the equipnent is also
used for the design basis accidents, so they're

al ready safety grade anyway, sone of them
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MR ROSEN: The cold feedwater train is

not safety grade.

MR. KELLY: This is Genn Kelly fromthe
staff. | spent sone tinme working on 50.69 as well as
50. 46A and | just wanted to maybe conpare alittle bit
between the two because while there are sone
simlarities, there are also sone very significant
differences in their application. Under 50.69 as Dr.
Rosen said the equipnent has to continue to be
functional. That’s not true under 50. 46A.

It may be that it turns out that for the
breaks beyond the TBS that it’s going to allow ne to
t ake equi pment entirely out of service, valve it out
of the plant, literally cut it out of the plant
possi bl y.

MR. ROSEN: Not wi thout your approval.

MR, KELLY: Well, if they could show t hat
it was -- it had an i nconsequential -- if they could
show t hat val ving, cutting out an accunul ator had an
i nconsequential effect on risk and didn't effect ny
def ense-in-depth argunments or things |ike that, then
they m ght potentially be able to do that. | m ght
have a hard tine swallowing that if | was going to be
reviewing it but, | nean that’'s a potential thing.

MR ROSEN. It’s up to you, denn.
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MR. KELLY: Under 50.69 you have the -- we

had a peer rate where we had |ow uncertainty and
initiating event frequencies we’'re tal ki ng about, we
under st ood things that were -- events that were being
mtigated by these Category 3 pi eces of equi pnent. W
had a wel | -f ounded basi s for the frequency of events.
We do not have such a situation for 50.46A. There are
very large uncertainties associated with what reality
is as far as what is the frequency of those extrenely
| ar ge breaks.

50.69 had continued to consider single
failures, loss of off-site power, and as | nenti oned
t he desi gn basis actions here could only take credit
for safety grade equi pnent when you were doi ng your
Chapter 15 analysis. Here we woul d not prefer breaks
beyond the TBS, we’re not considering single failure,
we' re not considered |oss of off-site power and |’'m
taking credit for all reliable systems in the plant,
not nmerely those that are safety grade. So while
there are a | ot of parallels between the two, | think
that as you probably realize, there are many, nany
nore flexibilities avail able to you under 50. 46A t han
you have under 50. 69.

DR. BONACA: | thought the first statenent

you made about the ability of renmoving a C tank for
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exanpl e, being consistent with your original SRMt hat
you received. | believe the original SRM said that
you woul d have to keep the equi pnent that you have in
the ECCS system and in fact, restore it. Thi s
informati on shows that, you know, your estimations
have changed.

MR KELLY: W’ ve had a series of SRV on
50. 46A.

DR. BONACA: | understand.

MR KELLY: And | believe in our |atest
under st andi ng of what’'s being proposed is that the
potential would be for a licensee to remobve it with
the understanding that if -- wthout having to go
t hrough the backfit rule, if circunstances change or
anal ysi s things said otherw se, they d have to go put
it right back in the plan if sonething canme up that
showed that they shouldn’t have taken it out.

DR. SHERON: We don’t think any |icensee
is going to physically go in and tear stuff out of
their plant. As denn said, | can envision, for
exanple, a plant with four accumul ators, you know,
per haps denonstrating that they can mtigate uptothe
doubl e-ended guillotine with say three accunul ators,
okay, and they may not even say |’ mgoing to val ve out

t hat accumul ator, but what they may do is they may
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want to, for exanple, propose atech spec that says at
any given time they can have one accumul ator out of
servi ce, okay, and still be okay.

MR. ROSEN: And then you can say in the
tech spec, you could say, sure for 30 days or
sonething like that. | mean, you can set tinmelimts
or any other constraints.

DR. SHERON: Well, we’d have to have a
basis. | mean, if they showed that you know, they net
all of the Conmission’s rules and regulations with
t hree accunul ators, | don’t know what basis we woul d
have to say that they could -- unless there was somne
ot her accident, some other event, that froma risk
st andpoi nt you needed that accurul ator for.

MR. ROSEN: You’' d have to consider all the
sequences.

DR. SHERON: Exactly, exactly.

MR. SIEBER: But it would have to be a
desi gn basis event to require themto have it.

DR. KRESS: No, they can require them
based on substantial inprovenent in risk

VR. S| EBER: And usual |y Wi th
accumul ators, it's either a level problem or a
pressure problemand it just drifts out of the tech

spec range and then it’s inoperable.
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DR. SHERON: At the risk of delving into

an area | probably don't want to right now, but
adequately protection, whichis the finding we haveto
make, we define that as neeting the -- it is assuned
you have adequate protection if you neet the
Conmi ssion’s rules and regulations and there is no
undue risk, all right. It’s tw criteria, all right?

We normal Iy just use the first one, which
isif younmeet the Comm ssion’s rules and regul ati ons,
we assume then you neet the adequate protection
standard. W had a situation a couple years ago with
Cal | away on the el ectrosl eeving i ssue where they met
all the Comm ssion’s rules and regulations but with
regard to the nmaterial they used for the
el ectrosl eeving, the nano-crystallinenickel, it turns
out that stuff started to fall apart, okay, when you
got at severe accident tenperatures. And so the
concern was, is that if | had a severe accident, |
woul d | ost the steam generator integrity that was
bei ng i nsured by these repairs and | woul d basically
have now a | arger early rel ease.

And when we |ooked at it we said, even
t hough they neet all the Commission’s rules and
regul ati ons, there may be a under-ri sk and we agoni zed

over that. W ultimately allowed Cal |l anay to put the
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el ectro-sleeving in and it was based on the fact that
they had a very low, | think it was early rel ease
probability, core nelt and their overall risk was | ow
enough. M understandi ng was that Beaver Valley was
al so prepared to use the el ectro-sleeving, but they
had a nmuch hi gher core nelt. And we just kind of said
we didn't think they were going to pass that test of
undue risk and they never cane in.

Ther e was a Conmmi ssi on paper sent up which
| think was referred to earlier. | think actually
Peitrangel o tal ked about it, yeah, which said that if
the staff believes that there is a risk issue even
t hough soneone neets all the Conmi ssion’s rules and
regul ati ons, we can -- you know, we can not approve
somet hi ng.

DR KRESS: |’'d be very disappointed if
you coul dn’t.

MR. SIEBER. Wl |, the basic equi pnment set
you use to mtigate a small or mediumLOCA is pretty
close to the sane as what you use for a |arge break
LOCA except for set points and flows and so the
equi pnent -- you’'re saying no?

MR. KELLY: No. Thisis denn Kelly from
the staff. One exanple is for small breaks aux

feedwater is a very inportant one or you pour smal
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breaks on a pressurized water reactor, your RHR punps
only provide you with a benefit under long term
cool i ng and once you’' ve gotten arecirc if you have to
go into the piggyback node to provide flow.

In a boiler, where you can depressuri ze,
basically, any of those systens that can provide
adequate flow will be hel pful but for |arge breaks
your -- probably your HPClI and RCI C woul d not provide
adequate flowto handl e t hat and you’ d be dependi ng on
your RHR punps only for providing you with adequate
flow for the core.

MR. SIEBER. Thank you.

MR. ROSEN: |’ve had ny say.

CHAl RMAN SHACK: Do we want to nobve onto
the transition break size and the discussion of that
alittle bit nore?

DR. APOLTCLAKI S: Ch, discussion, |
t hought the frequency.

CHAI RVAN SHACK: Wl |, the frequency, yes,
a di scussion of the frequency, CGeorge, is what | had
in mnd.

DR APOLTOLAKIS: Not the presentation.

CHAI RMAN SHACK: The presentation we' ve
al ready had.

DR APOLTOLAKIS: W did, when?
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DR.  WALLI S: W had the change of

frequency presentation.

CHAI RVAN SHACK:  Thi s nor ni ng.

DR. APOLTOLAKIS: What is it tonorrow? |
t hought you were noving up --

CHAI RVAN SHACK: Tonorrowi s ri sk i nfornmed
eval uati on of t he acceptability of pl ant
nodi fications.

DR. WALLIS: Well, couldn’t we di scuss why
si X inches is not acceptable?

CHAl RVAN SHACK:  Yeah, | think that --
t hat was your question, George, was we wanted to go
over the basis for the 14-inch break size again in a
l[ittle bit nore detail.

DR. APOLTOLAKI S: Yeah. Okay, | have sone
guestions. | have |l ots of questions. But we’re going
tonmeet -- well, it’s upinthe air now, | understand
but we were planning to neet on Novenber 16th. We're
still planning to?

CHAI RVAN SHACK: Yeah, that was to di scuss
the -- you know - -

DR APOLTOLAKI S: The expert opinion.

CHAl RMAN SHACK: -- the expert opinion.
At the nmonment, you know, |let’s assune we can believe

t he expert opinion. W'’Il|l take that --
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DR. WALLIS: W' Il never believe it, we

can accept it.

CHAI RMAN SHACK: We can accept it.

MR. ROSEN:. For the nonce but --

CHAI RMAN SHACK:  You know, with t he expert
elicitation in hand, what do you do to choose a break
si ze?

DR. APCLTOLAKIS: Ah, okay, let’s go to
that. Nobody el se has a question, right? Well, you

know, | read this paper that’s SECY 04-0060 and it’s

i nteresting. As | said -- well, | guess the
fundanmental question is if the experts -- first of
all, the distribution of the expert opinions in ny

mnd does not reflect the expert-to-expert
variability. You guys took the neeting -- but that’s
for Novenber 16th. 1t does not reflect that.

So then you | ooked at the di stribution and
you sai d, okay, the nmediumvalue -- and | wish | could
find it, the nmedian value for PWRis 5 or is it 8?
Where the hell -- are you taking that dowmn? Were is
-- can you help nme here?

DR. SHERON: | thought the medi an val ue at
the 50th percentile was about 4.8 inches, 5 inches,
approximately five inches dianeter at the 50th

percentile.
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DR APOLTOLAKI S: And then if you took the

95th percentile, you got sonething slightly |arger.
| think that’s where the 8 cane from right?

DR SHERON: Right.

DR. APOLTOLAKI S: And t hen you sai d, wel |,
there are kind -- alot of uncertainties heresolet’s
make it 14.

DR. SHERON: Well, what we said is that
there’s two sources --

DR. APOLTOLAKI S: And al so t he surge |line.

DR. SHERON: Yeah, we said there’'s two
sources of uncertainty in this. One is the
uncertainty inthe expert elicitation process itself.

DR. APOLTOLAKIS: In the sense that the
experts may be biased or the processing nethod nay
suppress sone of the uncertainties.

DR. SHERON: Yeah, | mean, thisis-- it’s
based on a | ot of opinion. And the second source was
the fact that there were a nunber of failure
mechani sns, potential failure mechani sns t hat wer e not
considered explicitly by the expert elicitation panel.
And so the question was how do you account for those
and how much do you add on to account for those? |1'm
going to be honest, it was a judgnent. | nean, the

staff, we tal ked about it, we debated you know, with
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a nunber of people in the roomabout what made sense.
Like | said, ultimately when we | ooked, we said that
-- when we |ooked at the |argest pipes that were
attached to the primary systenms, we said that does
provi de sone sort of a physical bound, you m ght say.

Ckay, we coul d have picked -- like | say,
when we first didit, we went in there and we said 12
i nches, you know, and then we sai d no, because we have
one plant that has a larger surge line that’'s two
i nches bigger and we said if we make it 14, you know,
t hat covers for a mechanistic --

DR. APOLTOLAKI S: What’s so speci al about
t he surge line?

DR. SHERON: Nothingit’s just thelargest
pipe that’'s attached to the primary system okay.

CHAI RVAN  SHACK: And there’'s quite a
di scontinuity. You know, it would be one thingif one
pi pe was 12 inches and the other was 14, but | nean,
you go from1l2 to --

MR SIEBER To 30.

CHAI RVAN SHACK: -- to 48 or sonething
i ke that.

DR. SHERON: Exactly, a 30-inch, 36-inch
pi pe, soO --

CHAI RMAN SHACK: It’s a big difference.
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DR SHERON: Right, and again, it’'s a
j udgnent call, you know, in ternms of how nuch margin
do you tack onto this to account for those two sources
of uncertainty.

DR APOLTOLAKIS: And | understand that.

DR. SHERON: As well as the concern, you
know, which | had which is this thing called
regulatory stability and that is that you know, if
sonmewher e down the road we said the O fice of Research
wi || periodicallyre-eval uate the data base and deci de
whether or not there’'s any reason to change this
transition break size, or at least -- |’msorry, their
break size versus frequency curves, you know, you
don’t want to have that hangi ng over alicensee’s head
t hat sonewhere down the road they' re going to have to
go back i n and change everything that they di d because
we decide we’'re going to change that nunber by a
coupl e inches or one or two inches.

And we felt that when you add up those
three factors, okay, you know, we felt that 14 i nches
was a reasonabl e nunber for the Ps. For the Bs, the
20 i nches but we al so recogni ze that t hey have -- they
basically turn all their small breaks into a |arge
break anyway, all right. And they don't really -- we

don’t really see that they' re going to get any great
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benefit fromthis. | nean, if you look at it right
now, all the BWRs are able to operate their plants
wi t hout having to get this rule.

DR. APOLTCOLAKI S: | have a related
guestion. | understand howyou approached it when you
made the 14, let’'s say this is from one direction.
Fromthe other direction, | guess, it would be useful
to see what the consequences of 12 versus 14 are.
VWhat difference would that nake?

MR. ROSEN: Well, it’s only one pl ant that
has 14, right?

DR SHERON: Yes, South Texas.

MR. ROSEN. Right, so we’'re only tal king
about the consequences to one plant.

DR. APOLTOLAKI S: Well, 10 then, 10 versus
14, what difference would that make in anything?

MR. LANDRY: Ral ph Landry fromthe staff.
Thermal - hydraulically, | don’'t care if you have a 10-
inch break, an 11-inch break, 11-1/2-inch break, 12-
inch break, it nakes no difference because you're in
this area where you’re at about one square foot which
is if you remenber Jennifer’s slide, and she s not
here to defend herself now, the one square foot, is
about where you have the m ni numon PCT versus break

size. So whether we’'re -- one square foot is 13.37
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i nches dianeter. So it doesn’'t matter whether you' re
at 10 inches, 11 inches, 12 inches, 14 inches, you're
down in this range where you're at the m ni mrum PCT.

DR WALLIS: It makes a difference to PCT.
It doesn’t nmake a difference to zone of influence. It
makes a difference to zone of influence for -- it
makes a difference to sone things. It doesn’t change
PCT. It changes the zone of influence for the sunp
probl em

MR LANDRY: Yeah, slightly.

DR. APOCLTOLAKIS: |Is there anything el se
that’s effected by it? | mean, if everybody says t hat
it doesn’t nmake any difference in anything --

DR,  WALLI S: Does it change the
cont ai nnment pressure?

MR. LANDRY: No, | don’t mean it doesn’t
make any difference in anything, George. \What |'m
saying is as far as --

DR. APOLTOLAKIS: That’s what |I'’mtrying
t o under st and.

MR, LANDRY: As far as the thermal-
hydraul i c cal cul ati on on the reactor cool ant system
it doesn’t matter whether you re tal king about 10
inches or 12 inches.

MR. ROSEN. All right, let’s concede the
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poi nt --

MR. LANDRY: This is too fine tuned.

MR. ROSEN:. The difference between 10, 12
and 14 isn’t worth tal ki ng about but the Westinghouse
Ower’s Goup point is that they think the six-inch
nunber is the right nunber. Am1l correct?

DR. SHERON: Yes, they thought that and
they also --

MR. ROSEN. So let’s tal k about that, the
di fference between 14 and 6.

DR. SHERON: Don't get ne started on that
because t hey al so t hought that they shouldn’t have to
do any anal ysis of ECCS above six inches, okay.

MR. ROSEN. Well, the whole point is to

get you started. | want to hear what you think.
DR. SHERON: Well, | nean, | called them
up. | called up the Omers G oup chairman and | told

him | said, "You know, you’' re not takinginto account

any uncertai nty what soever"”. You know, the sources of

uncertainty | just tal ked about, | said, "You haven’'t
considered it". | said, "The Conm ssion itself said
that you still haveto mtigate up to the doubl e- ended

guillotine. How are you going to do that if you don’'t
even want to anal yze out there". So you know, thisis

part of the problem | get worried when | see a
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letter like that because to ne it doesn't really
reflect innmy mind, I'Il use the word safety consci ous
t hi nki ng, okay.

Tonme it was nore or | ess, you know, give
nme the small est break that | can get by wth, okay,
and I’ mnot going to worry about anything bi gger, al
right, and | didn’t think that was very responsibl e,
okay. So | mean, | just don't accept what they put in
in front of us.

MR. ROSEN: So your points were, can’t do
si X inches because it doesn’'t consider uncertainty.

DR. SHERON: They didn’t provi de a basis.
You’' ve got to renmenber one thing.

MR ROSEN:. Your basis --

DR. SHERON: You’' ve got to renenber one
thing, the industry has not submtted one shred of
evi dence to support this rul e change what soever. They
have gone, they have said, "Gee, you know, we really
woul d like you to change this", you know, and they
wote in these letters that said, you know, we're
going to get all the benefits and everything but they
have not provided any i nformati on to us what soever on
pi pe breaks or anything like that, all right, that
will help us internms of defining, for exanple, what

atransition break sizeis, sothe staff did what they
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could with the information they had.

CHAI RVAN SHACK: Brian, if I ook at the
elicitation, | get seven inches, one time | have 10s
at 11 inches | have one tines 10s and at 14 inches |
have 2.4 tines 107. You know, so do | need a factor of
10 or do | need a factor of 407?

DR. SHERON: That’s the judgnment call,
okay? How nuch margin do you put onit to account for
t hese sources of --

CHAI RVAN SHACK: Can you enlighten ne on

t he judgnent that said | needed 40 rather than 10? |

nmean, | agree that you need nore that one. You know,
we' |l grant that. So we start at 7 and work our way
up.

DR WALLIS: You raise it, 10 to the --

MR TREGONING Bill, let me -- this is
Rob Tregoning of the staff. | want to foll ow up on
Dr. Apostolakis’ question about the elicitation
results and uncertainty and one of the differences
between SECY 04-0060 and information subsequent
anal ysis that we’ve done of the elicitation results
since that SECY paper which the staff has had the
benefit of seeing, we’ve done a lot of different
aggregati on schemes totry t o aggregat e expert opi nion

differently to account -- using different measures to

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




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

307

account for not only uncertainties within individual
experts but wvariability anong the panel. And
depending on how you decide to interpret those
results, you can get very large differences in the
effective break size that you have at 1E minus 5
failure probability.

And what NRR decided to do or what the
staff decidedtodoisthey realizedthat there s sone
uncertainty there and there’s -- it’s still an issue
that needs to be decided, what’s the best way to
aggregate these results. And by -- one of the side
benefits for selecting the break sizes that they did
is it renoved from consideration any of those
uncertainties because all the aggregati on schenes are
wel | enconpassed within 1E minus 5 using the break
sizes that they’ ve chosen. That wasn’'t the centra
reason t hat those break sizes were chosen. There was,
agai n, consideration for regulatory stability. There
was, as Dr. Sheron has nentioned, there was
consi deration of the fact that you have physi cal pipe
sizes that represent theselimts. That was certainly
a consideration. And there was also consideration
pl aced for these other risk contributors that weren’'t
explicitly considered in the elicitation, |ike the

rare water hammer event but nore specifically the
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seismc event. | think of all those other
consi derations, that’s the one that the staff i s nost
concer ned about, you know, what happens when you have
the relatively rare seismc event in the face of
degraded piping. That’'s a very real question

DR. APOLTOLAKIS: Wl l, haven't we really
done a |l ot of research on seismc risk?

MR. TREGONING Seismc risk --

DR. APOLTOLAKI S: Didn’'t we anal yze t hese
t hi ngs?

MR. TREGONI NG For under gr aded pi pi ng, no
doubt but --

DR. APOLTOLAKIS: Al this noney went to
under gr aded pi pi ng.

MR. TREGONI NG Mbst of what we’ ve done
has been on undergraded pipi ng, yes.

DR. APOLTCOLAKI S: | nt eresti ng,
interesting. So now you' re saying that there s nore
information. Are we going to see that information?
| nmean, the docunent | received was dated OCctober
somet hi ng.

MR. TREGONI NG Vel |, we' ve - -
unfortunately we’'ve presented a lot of this
information at prior ACRS neetings and we'll revisit

it again on the 16th. And it’s certainly part of the
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NUREG that’s nearly finished as we speak, so there’'s
alot -- and again, unfortunately you’ re handcuffed a
bit with the SECY paper because there’s been a | ot
nore wor k done since that SECY paper which has gone
into the staff’s decision maki ng process on this.

DR. APOLTOLAKI S: Now, one ot her thing and
| didn’t hear anything about it and | knowthat people
get upset when they hear the words is in this SECY
paper, again, much is nmade of safety culture which
|ater onis dismssed and in |ight of Davis -- and at
the same tinme it says that the experts took into
account the beneficial effects of the vari ous prograns
we have at the plant.

Ckay, and then they pass judgnents |ike
failures of |arger pipes dueto safety culture effects
are expected to remain relatively constant in the
future, but then they say, the only caveat to this
general conclusion is that the LOCA frequencies
devel oped by the elicitation could be significantly
degraded by a safety deficient plant operating
phi | osophy. Now when | read that, |I’mwondering is
t he choice of 14 inches covering this, that you guys
went wel | above the expert stuff and shouldn't there
be a little story about it? | mean, the experts

t hensel ves are telling me that the LOCA frequencies
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coul d be significantly degraded by a deficient safety
culture.

So aml m ssi ng sonet hi ng t hat went on and
it’s not witten on this SECY or is it sonething we
haven't thought of or what do we do? | know it’s
extrenely annoying for people who worry about pipes
failing to have to consider safety culture. It’s
irritating but you can thank Davi s-Besse for that. |
don’t know, | have no idea how one takes that into
account but | know we have to say sonet hi ng.

MR. TREGONING | can tell you about what
was done in the elicitation. | can't speak to how
that was considered in the devel opnent of the TBS.
But we asked about safety culture and keep in mnd
that the objective of the elicitation was to devel op
generic frequencies, not plant specific frequencies.
So when you develop generic frequencies and you
consi der the generic safety culture that’s what we
asked the experts to do, to consider the industry at
|arge. We also asked themto consider what sort of
perturbations could you get from a plant to plant
basis with a deficient safety culture and sonme of the
experts said, "Hey, we expect the LOCA frequencies
m ght increase by a factor of 100". And Davi s-Besse

is a good exanple of that. | nmean, | was part of the
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structural integrity calculational analysis teamto
| ook at the probabilities of |arge break LOCAs and
t hey were nmuch hi gher than anything we’re predicting
in the elicitation.

And there’s good reason why they’ re nuch
hi gher -- they were nuch higher than that because of
some significant --

DR. WALLIS: What probability should you
assign to this kind of factor from100 fromvery poor
safety culture? Should you dismss it or should you
say we should be conservative and give it a |lot of
wei ght ?  What shoul d you do?

MR. TREGONI NG | think that’ s why, again,
it’s not a single-leg stool.

DR. KRESS: | think you use the generic
nunmbers and try to figure out how to control safety
culture sonme ot her way yeah because there’s not that
many plants that are going to have bad safety
cultures. Deal with -- well, that may be true but you
deal with it another way, | think

CHAI RVAN SHACK: Just thinking about it,
| mean, | woul d argue that safety culture is probably
nost |likely to have an i nmpact on things |i ke failures
fromnozzl es, pressurizers, things that are difficult

to inspect. The good thing about a pipe is that
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probably before it gets to the doubl e-ended break

you' re going to have a good sized | eak com ng out of
it and the one thing that you probably don’'t violate
is your tech spec on | eakage. $So, you know, | woul d
t hi nk t he bi ggest i npact of safety cul ture woul d be on
things like, | could see blow ng our pressurizer
nozzl es and things Ii ke that, where if you don’t have
a good safety culture, you m ght m ss those but those
will be fairly --

DR. WALLI S: What about manways, coul d you
very quickly fix the manways and --

CHAI RVAN SHACK: The manway i s anot her one
that’s a little bit trickier.

DR. APOLTOLAKIS: But this is exactly the
ki nd of discussion I'd like to see in one of these
docunment s because if you argue that way, that neans
you have considered it. If you d say, no, it’'s
somebody el se’ s probl em you’ re vul nerabl e. These are
i nsights that woul d be useful to see because you can’t
avoi d that.

Another thing | would like to see for
exanpl e, since we’'re taking credit for the prograns,
has anybody done any sensitivity analysis or what if
one of the inspections of the piping is deficient or

they don't do it? Wat’'s going to happen? Maybe
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not hi ng. | don’t know. | think these things are
robust enough that they can survive things, |ike that
but | think you are strengthening your argunent by
sayi ng that you have considered this.

MR. ROSEN. Ch, yeah, | agree with that
but I would conme back to what Brian said about the
going from 6 to 14, that can cover a mnultitude of
sins, | mean, a broad reach like that in terms of
conservati st and so what’s your view about the safety
cul ture argunment with respect to going fromsix to 14?

DR. SHERON: | think as Bill said that,
you know, if you’'re going to worry about a pipe, it’s
probably going to be piping that is attached to the
primary system Renenber you're right, you ve got
| eak before break piping, okay, for the main cool ant
pi pes and so forth. |It’s the attached piping, the
| conel 600 piping, et cetera, and the like that a
licensee may, for exanple if you want to tal k about
safety culture, doesn’t -- you know, they negl ect and
don’t do an i nspection, okay, or they don’'t do a good
i nspection and the |ike.

So if you say that’'s the piping that’s
nost likely -- if there’s going to be a safety culture
effect, that’s the piping that’'s nost likely to fail

t hen t he 14-i nch nunber covers all that piping. W're
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saying is we’ve got it covered.

DR. WALLIS: How big is the nmanway then,
how big are these nanways we’ ve been tal ki ng about ?

MR. ROSEN. A lot bigger than 14 inches.

DR. SHERON: They’'re a | ot bigger.

DR. WALLIS: They’'re the ones that m ght
be effected by safety culture, sloppy tightening of
bolts and stuff |ike that, rushing to finish the job
wi t hout properly checking what you' re doing and --

DR. APOLTOLAKIS: And we’'re not talking
only about pipes by the way, right? W discussed it
this norning. Yeah. Well, the vessel is included, |
heard. 1Isn't the vessel part of this?

MR. BARRETT: The vessel is included in
t he expert elicitation but the vessel is not mtigated
by 50. 46.

MR. SIEBER Right.

MR. BARRETT: 50.46 covers everything up
to the doubl e-ended guillotine break of the | argest
pi pe in the system

DR.  APOLTOLAKI S: So who covers the
vessel ?

MR. BARRETT: The vessel, basically we
have requirenments in place to --

DR APOLTOLAKI S: Make sure it doesn’t
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fail.

MR. BARRETT: -- to protect the vessel
fromthings |like --

DR SHERON: I nspection requirenents.

MR. BARRETT: -- inspection requirenents,
pressurized thermal shock

DR. APOLTCLAKI S: So we don't have
anything that --

MR. BARRETT: There coul d be breaks inthe
vessel that would be covered by 50.46 if they were
smal | enough such as the --

DR. SHERON: We | ooked at breaks on the
bottom for exanple, not as design based, but | nean,
fromthe standpoint of you know, can the plant stand
an instrunent tube failing and the answer is, yes.
Ckay, can it withstand a lot of instrument tubes
failing, no. At sone point, you know, you can’t make
up the leak rate.

DR. APCLTOLAKI S:  Anyway, my coment is
that it would be very hel pful if you could sonewhere
in the docunent in the SECY or somewhere a di scussion
of how - -

DR. SHERON: W will do that in our
stat enent of consideration.

DR APOLTOLAKI S: Well, wherever it is
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appropriate. Onh, you did that already?

DR. SHERON: Well, we’re devel oping the
stat enent of considerations, okay, which descri bes the
basis for what we’'re doing and we can certainly
enbel i sh that.

DR. APCLTOLAKIS: Yeah, | think you can
add sonething there to that effect and the di scussion
we had here, | think is a good starting point that,
you know, one of the reasons you are conservative is
all these things.

DR, SHERON: VWll, | nean, the other
reason, too, I’'ll be quite honest with you, and it is
that, you know, | mean, when | got involved with, you
know, we’'re going to change 50.46, it was |ike, oh
you know, we’re goi ng after one of the Agency’s sacred
cows here. Al right, and I knew -- you know, you
knowright away it’s going to i nvoke al ot of enotion,
all right, as you can see just from this neeting.
Ckay?

| woul d much rather -- if I’mgoingto err
when | " mpicking atransition break size, |’mgoingto

err on the side of conservatism at least initially,

all right. If 1’ve got a choice between trying to
defend ei ght inches versus 14 inches, okay, I'll be
quite honest with you, | feel a lot nore confortable
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with the 14 inches at this stage right now, given
everything | know, everything |I don’t know and the
like. Al right, it’s just the way we are. Ckay?

That’s the best way | can describe it.
That factors into our thinking, okay. If we' re going
toerr, we'regoingto err onthe side of conservatism
initially at | east, okay? We realize we can al ways go
back down the road at some tine in the future and
revisit this rule. There's new information and the
like, we have nore tine to think it through and
everything, we may decide that there’'s a better
nunber, okay? But given the fact that the Conm ssion
was asking us to do thisin six nonths, we didn't feel
that we could do it justiceif we hadtogoinandtry
and rationalize sonmething smaller, so when you're
wor ki ng towards a bit of a deadline, you know, you do
want to just say |I’mgoing to cover nyself and do it
conservatively.

DR. BONACA: But in any event, |I nean, all
you can rely on i s what has been presented to you and
t hen go and add consi derations to what really was not
in the basis of the elicitation process. | nean,
there are a |l ot of things excluded, a |lot of issues
that were not really considered.

DR. SHERON: Correct.
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DR.  BONACA: I nean sone people, Ilike
menbers of the public would think that you err in the
non-conservative direction with 14 inches.

DR. WALLIS: Can | ask you --

MR ROSEN: Any enotion at all those
nmenbers of the public would consider it an error in
j udgment .

DR, WALLI S: This elicitation, it’'s
guanticized, it’s not a continuum of pipe sizes.
There are pi pe sizes, the 12-inch pipe is the -- then
you go to the main |loop piping. There's nothing in
bet ween. So how do you have a --

CHAI RVAN SHACK:  You can envi sion breaks
i n between.

DR. WALLIS: But there are very different
ki nds of breaks. There are very different kinds of
breaks from the snapping off of an entire pipe.
There’s a different phenonenon, so |I'd expect there
woul d be steps in these codes, it’s not a continuous
code. So stopping at a place where you have a step
like -- mght nake a | ot of sense.

DR.  SHERON: That was part of our
t hi nki ng, vyes.

MR. ROSEN: But it’s nore continuous than

you think. For instance these manways can be cocked.
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They can cone -- a couple of bolts can cone | oose and
they can leak a I ot and | ook Iike a 10-inch break or
a 16-inch break perhaps.

DR. WALLIS: They bend out and --

MR. ROSEN: Well, they don’t bend but they
| eak, they can |eak grossly.

MR SIEBER  The bolts stretch.

MR. ROSEN: | can i magi ne, you know bolts
being --

CHAI RVAN  SHACK: A bolt that isn't
ti ghtened enough will certainly give you | eakage. |
nmean - -

MR. ROSEN:. O several set bolts or --
mean, you can envi sion nechani sns --

DR. WALLIS: | can see that, and the main
| oose piping it’s a little harder for me to see.

MR. S| EBER It’s truly a leak before
br eak.

MR ROSEN: |'msorry?

MR. S| EBER It’s truly a leak before
break ki nd of nechani smt hat goes on wi t h manways, you
know. You stretch a few bolts, you know.

CHAI RVAN SHACK: | get a bad torque wrench
and | over torque all the bolts.

DR. WALLIS: Al of themand once you | ose
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one, you’'ve |ose the next and --

MR SIEBER It zips.

CHAI RMAN SHACK: Well, | nean, they're
normal ly set up to be redundant. |If you have random
failures then you know --

DR WALLIS: If you ve torqued themall to
the imt then --

CHAI RVAN SHACK: It’s looking for that
sort of common node failure like a mscalibrated
torque wench is the one that conmes to m nd.

DR. SHERON: But keep in mnd, too, that
evenif the manway di d catastrophically fail, okay, we
still have requirenents that say although it’s a nore
rel axed anal ysis, that we woul d still expect that the
ECCS systemwoul d performand mtigate the event. So
it’s not like we’'re on the edge of a cliff.

MR. SIEBER Right.

DR. APOLTOLAKIS: Related to that, there
is afootnote that I’'mtrying to understand a little
better. "The rule would not apply to future design
approval so standard design certifications or to any
pl ants whi ch constructionpermts areissued after the
effective date of the final rule".

DR. SHERON: Right.

DR. APCLTOLAKIS: It would not apply to
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future desi gn approval or standard desi gn
certifications.

SHERON:  Yeah.

APCLTCLAKI S:  \What does that nean?

SHERON: Can't do it.

T 3 3 3

APOLTOLAKI S:  Ckay.

DR. SHERON: They're certified by rule.
kay, we’ d have to go through a whole -- we’'d have to
open up the whole rulemaking process again. We
di scussed that, okay.

DR, APOLTOLAKIS:  You nean --

DR. SHERON: For the certified designs.

DR. APOLTOLAKIS: 54, is it?

DR. SHERON: The questionis, is you know,
you take -- | nean, you m ght say fine, we really need
tothink this through for a plant |i ke a pebbl e bed or
an ACR 700 or sonething but for a plant |ike ABWR,
okay, or the CE System 80 plus, you know, in genera
we don’t see why this wouldn't apply except that
they' re certified, okay.

CHAI RVAN SHACK: But they coul d apply for
an exenption, couldn’t they?

DR. SHERON: they could apply. They'd
open up the whol e process, | understand. And I’ mnot

going to claimto be the expert on the Part 52 but --
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DR APOLTOLAKI S: | guess |I’'m m ssing
sonet hi ng.

DR. SHERON: But when | asked that -- when
| asked that very question, | got --

MR.  ROSEN: Is that the sane anal ogous
argunent that the anti-Constitutional anendnment peopl e
who say, if you ask for a constitutional anmendnent
about XYZ, you open up all the Constitution for
di scussion. |Is that the argument you' re naking or
you' re repeating? If you apply for an amendnent for
a certified plant, you ve now opened up the whole
certification?

DR SHERON: That was what | was told.

DR. APOLTOLAKIS: But wait a mnute, wait
a mnute, wait a mnute, this is a voluntary option,
right?

DR, SHERON: Yes.

DR APOLTOLAKIS: So if the owner of the
certified design chooses to use it, cannot use it?

DR.  SHERON: My understanding is they
can't use it.

DR APCLTCOLAKI S: That’'s what | don’'t

understand. | nean, it’s a voluntary thing.
DR SHERON: I’d have to get our
rul emaki ng people here to explain it. How about
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tomorrow. It’s a legal thing.

DR. APOLTOLAKI S: Ch, okay, okay.

DR. SHERON: If you want, 1’1l take an
action. Il see if | can get soneone tonorrow to
explainit. | asked that question and | got put in ny

pl ace real quick. You can't do it.

MR. ROSEN: W' d like to have the answer.
| would be certainly willing to ask themto cone down
and tell you and I'Il listen.

DR. SHERON: Ckay, we’'ll see if we can get
soneone here tonorrow and just give five mnutes to
expl ai n that.

CHAI RVAN SHACK: Sure, | nean, because it
certainly seens applicable to the System 80 pl us.

DR. APOLTOLAKI S: Yeah, | don’t understand
t hat .

MR. ROSEN: It seens illogical but I know
it doesn’t have to be | ogical.

DR. APOLTOLAKI S: Wuld this have any
i mpact on future plants?

MR ROSEN: | think that’s what was
excl uded, too.

DR. SHERON: No. As a matter of fact, if
you remenber the Conmission’s SRM | think they told

us in the long termwe needed to --
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MR. SIEBER: Cone up with a simlar rule.

DR. SHERON: -- consider a simlar rule
for future plants.

MR. SIEBER Right.

MR. ROSEN:. But 50.46 would not apply to
future plants, right?

DR. SHERON: 50.46, well, right now, 50.46

does.
MR SIEBER If it’s a light water plant.
MR, ROSEN:  50. 46A?
DR. SHERON: No, 50.46A does not apply to
future plants, but | can't tell you -- | nean, after

we do an evaluation, we may decide it’'s perfectly
applicable. W just don’'t -- we just haven't done it
yet.

MR. ROSEN: Right, but a priori, wthout
knowi ng what the plant is, you --

DR. SHERON:. Exactly.

DR APOLTOLAKI S: So again, maybe |'m
dense, what if you forgot about the TBS and you did
what you -- the provisions that you have now were
beyond TBS, you apply to all breaks, what woul d you
| ose? What is it that nakes you want to have a TBS up
to which you have all these extra requirenents? Say

you continue, for heaven sakes, wth the risk
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anal ysi s.

DR. SHERON: I’m going to give you ny
opinion and then I’'Il let any of the staff talk, but
my opinion and ny concern is, is that when you | ook
at the | arge break and the snmal | break anal ysi s, okay,
there’s alot of conservatisns that we currently apply
to the large break analysis, okay. | don’t think
there are nearly as many conservatisns that are
inherent in the small break analysis at this tine.
It’s basically decay heat, okay, peaking factor, but
you know, a lot of the stuff that we assune in the
| arge break is not there for the small break so |’'m
not convi nced t hat you have t he sane degree of margin,
you m ght say for the small breaks that you do for the
| ar ge breaks.

Usi ng the conventional 50.46, okay, in
this less smaller than TBS range, okay, preserves a
| ot of those margins, okay, that are helping us with
the small break, all right, infinite decay heat,
maxi mumpeaki ng factor, those type -- you know, single
failure, okay, those are providi ng us sone additi onal
margins for the small break, okay, that give us a
little bit nore between say you know, what vyou
cal cul ate versus where you get in trouble.

DR. WALLIS: Infinite decay heat doesn’t
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mean an infinite anount of heat. It neans --

DR. SHERON: |’ msorry, infinite burn-up,
infinite burn-up, decay heat assuned with infinite
bur n- up.

MR.  ROSEN: There aren’t many heat
exchangers that can deal with that.

DR. APCLTOLAKIS: So the small LOCA right
now under the standard 50.46 does not -- yeah, he
wants to talk about it. Let me ask a question of
Brian first.

DR, SHERON:  Sure.

DR. APOLTOLAKIS: The small LOCA is not
anal yzed under 50. 46.

DR SHERON: Yes, it is.

MR ROSEN. All break sizes.

DR SHERON: All break sizes are.

DR. APOLTOLAKIS: So why are you saying
then that’s it not as conservative? Now it will be
conservative, the anal ysis?

DR. SHERON. No, what |I’msaying is that
it --

DR. APCLTOLAKI S: |l will be the sane
anal ysis, won’t it?

DR SHERON:  No.

DR APOLTOLAKI S:  No.
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DR SHERON: Ral ph, why don’t you --

DR APOLTOLAKIS: It’s the sane as before,
isnt it?

MR. LANDRY: Ceorge, if | may, you anal yze
all break sizes under 50.46 at the present tine.

DR. APOLTOLAKI S: Right.

MR. LANDRY: But what Brian is saying is
many of the things that add a |ot of conservatism
under Appendix K for the large break, are |ess
i mportant for the small break such as the critical
flow nodel that you use. Wien you get into the
smal l er breaks, the flow -- the nodels have |ess
i mpact than they do on the | arge break.

DR. APOLTOLAKI S: Right.

MR. LANDRY: But the decay heat is still
the big player.

DR APOLTOLAKIS: But thisis not goingto
change.

MR. LANDRY: That's -- it’s not going to
change as long as you stay with the Appendix K
approach but we are -- we kept in 50.46A, the option
of usingarealistic analysis. Goingtotherealistic
anal ysis is going to buy you a lot nore in the snall
break as it does in alarge break. Realistic anal yses

ver sus Appendi x K has been esti nat ed by sone people to
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be as much --

DR SHERON: You' Il have two trains
avail able. You won’t assune a single failure --

DR. APCLTOLAKI S: Because under
conservati smns.

DR SHERON: Because you won’'t assune
t hose conservatisns, those -- you know, in a snall
break anal ysis done under a 50.46A approach.

DR.  APOLTOLAKI S: But we heard this
norning that, | nmean, okay, you use the terns high
probability that the criteria would not be exceeded
for the ones that are up to TBS, and then sone
acceptabl e probability that the other stuff -- that
the criteria would not be exceeded beyond TBS. And |
guess what I'mthinking is that if you guys deci de on
what this acceptable probability was, then you coul d
apply that approach to all of the breaks.

DR. SHERON: Well, you'll still have your
frequency problemthat you know, the frequency of a
failure plus asinglefailure, plus aloss of off-site
power is very small for a large break LOCA because
you’' ve got all that frequency of -- you know, the | ow
frequency of the |arge break LOCA. It now is not
necessarily sonegligible for the small break LOCA, so

i f you' re just | ooking on your design basis, you know,
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your design basi s ought to include the events that you
sort of think can happen.

DR. APOLTOLAKI S: But remenber now, this
is not the only rule in the books. You still have
risk toconsider, 11.74, all this stuff. | nean there
are many ways of approaching the issue of different
frequencies, aren’t there?

DR. BONACA: Unl ess you change the rule.

DR, APOLTOLAKI S: Wll, I'’mtrying to
t hi nk, why can't | just say | will have one approach
for all breaks.

DR. WALLIS: W do al ready.

DR. SHERON: You can do that, GCeorge.

DR APOLTOLAKI S: The new approach.

DR. SHERON: You can to that, okay?

DR. APOLTOLAKIS: The new approach and
maybe have a different probability of acceptance for
sone events that are nore frequent than others. O
have one probability of acceptance but if the
initiating event is nore frequent for small LOCAs,
then you need a bigger margin to neet that overal
probability. So then you are achi eving the sane thing
with a single rule. Wy do | have to assune
coi nci dent | oss of power, single failure? | mean,

all that stuff I can account for in the probability,
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can’t 17?

DR. SHERON: Can | gi ve you sinpl e answer?

DR. APOLTOLAKI S: Absol utely.

DR. SHERON: Si x nont hs. W nade a
consci ous decision. W saidthat if we’'re going to go
off and really -- because one of the things we had
heard, okay, was t hat per haps we shoul d be appr oachi ng
this fromthe standpoint of w ping the slate clean.
Nanely, if you were going to develop an ECCS rule
t oday, okay, forgetting about 20, 30 years of history
with this thing, howwuld we formulate a rul e and we
may very well fornulate it that way, but we woul d not
be able to craft it and get something in six nonths.

DR. APOLTOLAKIS: | appreciate that.

DR. SHERON: And that’s really what drove
us to the formof the rule today.

DR. WALLIS: | thinkit’s sensibletotake
one step at atime. You do this and then you find out
t hat sonet hi ng has happened as a consequence t hat you

didn’t expect, then you can --

DR. SHERON. Well, | think you --
DR. APOLTOLAKIS: Well, look, guys, I'm
not bl am ng anybody or anything. [|’mjust trying to

under stand what is going on.

CHAI RVAN SHACK: Well, Ceorge, just | ook
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at it this way; suppose you're in the business of
conserving margin the way our friends our this
norni ng. You know, you give it up in the | arge break
LOCA because you're paying a high price for it, you
know. To account for it, you re doing things that you
don’t like to do, like fast starting your di esels and
t hi ngs. | think you pay less of a penalty in the
smal | break situation for having that extra margin.
And so, you know, why give up margin if I’ mnot going
to get a whole lot for it.

DR, APOLTOLAKI S: There are always
conpeting reasons here and goals but there is
somet hi ng to be sai d about havi ng, you know, a sinple
el egant regul atory system

CHAI RVAN SHACK: Those of us are just
nmuddl i ng t hrough.

DR WALLI S: But that’'s not what the
Conmi ssi on does.

DR. APCLTOLAKIS: Well, that’s why this
comrittee has 11 nenbers, right? But well maybe, you
know, next tinme we neet with the Conm ssion, | can ask
them although we are not asking questions. W're
speaki ng when spoken to.

DR. KRESS: If one |ooked at reg guide

1.174, and | ooked at the Delta CDF one ti mes 10s whi ch
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is allowed for nost plants now by the criteria, nost
pl ants coul d accept a delta CDF of 10sand if one said
that all break sizes above the transition had
frequenci es of 10sor | ess which is what we’re sayi ng,
then if you assunmed each one of those went directly to
core nelt, then they're acceptable by 1.174 just to
renove them all together wthout any treatnent.
Except, 1.174 says we want to maintain defense-in-
depth, so | viewthe extra things you re asking them
to do to deal with the break sizes above the
transition are nostly defense-in-depthin 1.174 space
and so defense-in-depth, in ny mnd, has never been
gquantified how rmuch is necessary and how much is
sufficient. It’s a judgnent call and | think they
made reasonabl e judgnents.

DR APCLTOLAKI S: Vell, let nme nake a
count er -argunent .

DR. KRESS:. Ckay.

DR, APOLTCLAKI S: " m al ready applying
def ense-i n-depth because | have decided to work with

the frequency of the LOCA only, right? 1 know that

what matters is CDF but |I’m a conservative guy.
Forget about all that, | zero in on the frequency of
the LOCA. |’ m already applying defense-in-depth.

DR KRESS: Alittle.
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DR. APOLTOLAKI S: And then | becone a

rationalist and I’ m saying you know, | really don’t
want this frequency to be greater than a certain
nunber, okay, and | want certain margins and all that.
You tell me that smal |l er breaks are nore frequent than
| arger breaks, therefore, you have to have sone
mtigating functions thereto bringthe wholethingto
the frequency that I want. So | don't see any -- |
t hi nk the fundanental reason is what Brian said.
mean, you can’t do all these things in --

DR. BONACA: | think they showdefense-in-
depth is very i nportant because I’ tell you, | nean,
this elicitation process okay, when there is very
little data, doesn’t give ne the | evel of confort that
| would have if there was nore information and data
supporting this data base, so really there is a big
guestion mark in ny m nd about -- you know, and |I am
confortable when we go from eight to 14 inches,
because we begin to nove in that direction and there
is sonething there that says, yes, | have a defense-
i n-depth, and sl ap sonet hing on to conpensate for the
fact you know, the solicitation process i s convincing
but --

DR. APOLTOLAKI S: But defense-in-depthis

not absent when you are dealing with breaks beyond
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TBS. They’'re not dropping defense-in-depth. They're
still doing things.

DR BONACA: | understand that.

DR APOCLTOLAKIS: It’s just that they're
not i mnposing these very conservative conditions, you
know, thou shalt al so assune that there is no power,
you know, very drastic things. It’s not that they’re,
| mean, defense-in-depth is everywhere.

DR. WALLI S: Def ense-i n-dept h was
originally in there and considering that you had to
consi der the biggest pipe break in there.

DR. APOLTOLAKIS: And it’s already there.
Anyway, | nean, | understand now.

MR. ROSEN: Well Bill, | believe we're
done.

DR WALLIS: W' re done.

DR. APOLTOLAKI S: Two mi nut es bef ore 5: 00,
we’ re done.

CHAI RVAN SHACK: Yeah, can we just go
around the tabl e to get sone i nput on what we m ght be
t hi nki ng about for a letter?

DR. APOLTOLAKIS: Do you want to do it
t oday or tonorrow?

CHAI RVAN SHACK: Vell, | was thinking

t oday just because tonorrow everybody is going to --
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MR. ROSEN:. Well, we're not done, we have

tonmorrow, right?

CHAI RMAN SHACK: Right.

MR. ROSEN: In which we’'re going to hear
sone very inportant things, | think, the process,
right?

CHAI RMAN SHACK: Ckay, if you' re not ready
to comment, we can wait.

MR.  ROSEN: No, we can comment except
wi t hhol di ng those on process because tonorrow we’l |
hear about it. It’s up to you.

CHAI RMAN SHACK:  Yeah, |’'d just as soon
toni ght start thinking about a letter if anybody has
any comments. W’'re finished for the day.

(Whereupon, at 4:57 p.m the above entitled

mat t er concl uded.)
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