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ADVI SORY COMM TTEE ON REACTOR SAFEGUARDS ( ACRS)
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+ 4+ + + +
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OCTOBER 31, 2006
+ 4+ + + +
The neeting was convened i n Room T- 2B3 of
Two White Flint North, 11545 Rockville PiKke,
Rockville, Maryland, at 8:30 a.m, Dr. WIIliamJ.
Shack, Chairman, presiding.
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MORNI-NG SESSI-ON
8:32 a. m

CHAIR SHACK: On the record. The neeting
will now cone to order. |It's the neeting of the
Advi sory Conmittee on Reactor Safeguard Subcommittee
on Reactor Policies and Practices. | amBill Shack,
Chai rman of the Subcommi ttee. Menbers in attendance
are Ceorge Apostol akis, Sam Arm jo, Sanjoy Banerjee,
M ke Corradini, Tom Kress, Oto Maynard, Jack Si eber
and Graham Wl |is.

The purpose of this neeting is to review
details of the draft final risk informrevisionto 10
CFR 50.46. The subconmmittee will gather information,
anal yze relevant issues and facts and formulate
proposed positions and actions as appropriate for
deli beration by the full Commttee. Eric Thornsberry
is the Designated Federal Oficial.

The rules for participation in today's
neeti ng have been announced as part of the notice of
this nmeeting previously published in the Federal
Regi ster on OOctober 19, 2006. A transcript of
portions of the neeting is being kept and will be made
avai l able as stated in the Federal Register notice.
It is requested that speakers first identify

t hensel ves and speak with sufficient clarity and
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vol une so that they can be readily heard. M. Randy
Bunt, Chair of the BWR s Owmers G oup, has submtted
witten nmaterial for our consideration, has requested
time to make an oral presentation to the subcommttee.
W will hear from him following the staff's forma
presentati on.

W' ve had sonme substantial discussion of
this issue already through the emmils. So | think
we're just going to go right to the staff's
presentation and 1'Il proceed with the neeting and
call M. Richard Dudley fromthe Ofice of Nuclear
React or Regul ation to begin his presentation.

MR. DUDLEY: Good norning. | amRichard
Dudley. [|I'mthe Rul emaki ng Project Manager for the
50.46(a) ECCS Rule. As you said, the Conmittee has a
substantial history with hearing us. | think we've
nmet with you five or six times before. Qur nost
recent nmeeting with you was on March 3, 2005 on the
proposed rul e and we recei ved an ACRS | etter on March
14'" recommrending that we go forward wth publishing
t he proposed rul e.

W provided the proposed rule to the
Conmmission on Mrch 29" in SECY-05-0052. The
Comm ssi on del i berated on the proposed rul e for about

three nonths and on July 29 '", they gave us a staff
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requi renents neno. The Conm ssion nade sone
substantial changes to the proposed rule that the
staff provided and to the rule as the Commttee | ast
saw it on March 3"

The nost significant, however, of the
changes that the Conm ssion nade was that they
directed us for the risk infornmed eval uation effort or
the programthey called the RISP, the Conm ssion
directed that the RISP process be applied to all
facility changes. Not just the ones in our proposed
rule had been enabled or made possible by thte
50.46(a) new rules. The Conm ssion said this RISP
should apply to all facility changes since al
facility changes have the potential to affect risk at
a facility.

W nade those changes and other
substantial --

VICE CHAIRWALLIS: Could | ask somethi ng?
|"msorry to interrupt you, but you seemto be getting
into the details. Wuld you give us sone indications
particularly for new nmenbers as to what the purpose of
the rule is and then perhaps we could see if what you
propose to do neets the objectives that you' ve set
out? Could you do that for us please?

MR. DUDLEY: Yes. This is a voluntary
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alternative rule. Licensees nay choose to take this
option or not. Basically under this proposal,

| icensees would be allowed to redefine their |arge
break LOCA with at a level we call the transition
break size. The proposed rul e takes your LOCAs and
divides theminto two regions separated by the
transition break size or the TBS and LOCAs in the
smal l er break region up to and including the TBS are
design basis accidents and they're analyzed by the
exi sting process, procedures and requirenents that we
have for design basis accidents.

LOCAs between t he TBS and t he doubl e ended
guil lotine break, previously the |argest break that
woul d be | ooked at is design basis are no |onger
cal | ed desi gn basis accidents.

VICE CHAIR WALLIS: Now you're giving ne
the rule. You're only giving me the rationale for the
rule. 1'd like to go back a step before that. Wy is
this the solution to some problen? Wat is the
probl emyou're solving with the rule?

MR DUDLEY: | think it was the view of
the Commission and others that many of our
requi renents for energency core cooling systens
established many, many years ago by w se nen had

t hrough experi ence over tinme been shown to be perhaps
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alittle too much swayed to | arge break acci dents and
not quite so much focused on the nore frequent snal
break accidents. And so the purpose of risk inform ng
the ECCS requirenments would be to allow |licensees to
per haps optim ze their energency core cooling systens
nore on the nore likely smaller breaks and be | ess
dependent, have the equi pnent |ess --

VICE CHAIRWALLIS: So the main notivation
is the low likelihood of |arge breaks.

MR. DUDLEY: That's correct, yes.

VICE CHAIR WALLIS: Is that the problem
resolving or is it something el se?

MR. DUDLEY: It is, yes. The issue is
that large breaks are highly unlikely. Yet our
facilities have been designed so that their
per f ormance and desi gn greatly depend on being able to
mtigate this |large break LOCA

VICE CHAIR WALLIS: And this transition
break size is one way to address that problem

MR DUDLEY: That's correct.

VICE CHAIR WALLIS: And was this the only
way you consi dered or did you consi der other ways you
mght do it or what or did this just get decided as
bei ng t he sol ution wi t hout rmuch consi derati on or what ?

MR. DUDLEY: There are a nunber of other
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efforts underway. W' ve changed the energency core
cooling analysis requirenents. Ralph Landry m ght
need to help nme talk about that, but we've gone to
best estinate anal ysis procedures that also are |ess
-- allow you to focus a little nore on the smaller
breaks and not the --

VICE CHAIR WALLIS: The best estimate
introduces this idea of probability and with high
probability. Right? So probability is already there
in the best estinmate approach. You have to show that
ECCS functions with high probability. That's in the
rul e now.

MR. DUDLEY: That's the current 50.46, is
that correct, with the best estimte option? |
bel i eve that, yes.

VICE CHAIR WALLIS: So the notion of
probability is already there.

MR. DUDLEY: That's ny understandi ng.

VICE CHAIR WALLIS: kay. Thank you.

MEMBER APOSTOLAKI S: Wl l, we keep saying
that this will allowthe |icensees to focus on the
smal | er breaks. Can you elaborate on that a little
bit? How would that allow themto do this? From what
| read, they will have nore flexibility for breaks

above the TBS. |Is that the same as allowing themto
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focus on snaller, nore likely breaks? | don't see
t hat .

MR. DUDLEY: Wwell, for exanple, if you
started your diesels, if youdidn't have to -- | guess
the reason you have to start your diesels as fast
starts is in order to mtigate the very |arge break

MEMBER APOSTOLAKI S:  Ri ght.

MR. DUDLEY: Sraller breaks don't require
diesels to start as rapidly and if you start your
di esel s on a slower start schedule or you | oad your
el ectrical conponents on a |ess aggressive | oading
rate or whatever, you put less strain on the
equi pnent. The diesels could potentially be nore
reliable and nore reliable diesels because you don't
start themfast could also give you risk/benefits on
ot her accidents in other areas. So that's --

VICE CHAIR WALLI'S: Does this mean that
they would not start fast enough for a |arge break
t hen?

MEMBER SI EBER  Ri ght.

CHAIR SHACK: O a large break with a
si nul t aneous LOOP

MR DUDLEY: That's correct.

VICE CHAIR WALLIS: Yes, but that's a big

conservatism You don't need to assune a simnultaneous
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LOOP

MR. DUDLEY: But yet we do for the --

VICE CHAIR WALLIS: But you could take
that out. That would help a lot. Take that out.

MEMBER S| EBER:  But the answer to the
guestion is yes.

VICE CHAIR WALLIS: Wuld it? | nean if
you take out the LOOP, does that do it as far as the
di esel s go?

MEMBER SIEBER: You aren't going to be
abl e to code proof for that accident in a tinmely way.

CHAIR SHACK: W'll have a chance to
di scuss that with the BAR Owmers G oup.

VICE CHAIR WALLI S:  Ckay.

CHAI R SHACK: Because they're talking
about break size and --

VI CE CHAIR WALLI'S: LOOCPs.

CHAI R SHACK: -- LOOPs and things like
that. But again as | read the BWR NEDO Report here,
one of things I would do is | would optimze ny
i mrer sage (phonetic) diesel |oading which we talked
about. | would put 1HRHR LOOP in essentially
contai nnment cooling node. | would elimnate ny | ow
pressure coolant injection LOOP selection thing.

There are a nunber of things that they've proposed
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here and that would be their --

MEMBER S| EBER: You woul d probably al so
want to change the accumul ator pressure.

MR. DUDLEY: That's another thing you
coul d do.

MEMBER S| EBER: Wi ch woul d optim ze for
smal | er breaks. | would expect folks to do that. On
t he ot her hand, you aren't going to be as good if you
ever did get a double ended break as you would the
optim zed way the plans were optim zed now.

MEMBER APOSTOLAKI S:  But all these changes
would have to be approved separately on a risk
i nformed basi s.

MEMBER S| EBER  Yes.

MEMBER BANERJEE: Can | ask a coupl e of
guestions though just for clarification? You said the
Comm ssion wanted you to do this. Wen did they ask
for this?

MR. DUDLEY: The history of risk informng
by regul ati ons goes back many years and there's just
sort of an evolution.

MEMBER BANERJEE: No, but this is -- Was
this a specific instruction that you need to do this
and when was that instruction given and does this

Comm ssion feel the sane way?
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MR. DUDLEY: | can't tell you how this

Conmmi ssi on feels because --

MEMBER BANERJEE: So you haven't gone back

to thenf

MR. DUDLEY: None of these issues have
gone to the Conmi ssion.

MEMBER BANERJEE: Ckay.

MR. DUDLEY: The last information we got
fromthe Comm ssion was July 29, 2005.

MEMBER BANERJEE: This was the
instruction?

MR DUDLEY: This was the instruction of
that Commi ssion. This Comm ssion has not spoken nor
been involved with these efforts.

MEMBER BANERJEE: Ckay, and the second
guestion | had was you said that some new i nformation
had come about since the wise nmen had set up this
rule. Can you tell ne what this new information is?

MR. DUDLEY: | think it's the experience
that we devel oped over many, many reactor years of
oper ati on.

MEMBER BANERJEE: \What experience?

MR DUDLEY: W' ve seen that small break
LOCAs do occur. Large break LOCAs are a much, nuch

| ess frequent.
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MEMBER APCSTCLAKI S: They never occur.

CHAI R SHACK: They never have occurr ed.

MR. DUDLEY: They have never occurred. It
depends on what you call | arge.

MEMBER APCSTCOLAKI S:  Much | ess frequent.

MR. DUDLEY: But certainly the double
ended guillotine break has never occurr ed.

MEMBER APOSTOLAKI S: Correct.

MR. DUDLEY: And so there is that kind of
experi ence.

MEMBER BANERJEE: What about things |ike
Davi s-Besse? Did you take those things into account
i n experience?

MR DUDLEY: Davis-Besse | believe would
have been what? An internediate break?

MEMBER APCSTCOLAKI S:  Medi um yeah.

MR. DUDLEY: An internedi ate break

MEMBER BANERJEE: It could have been
| arger and not an doubl e ended.

MR DUDLEY: It wouldn't have the double
ended guillotine break. | can't really tell you how
fast the diesels would have had to start to mitigate
that but it wouldn't have been t he doubl e ended br eak.

MEMBER KRESS: Sanjoy, on your first

guestion, the Comm ssion back then instructed the
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staff to start risk inform ng the regul ati ons and t hey
went -- The industry canme in and said if you' re going
to do this we have sone we'd prefer you start with and
they naned two or three and one of them was this
50.46. That's why it seens to be one that they were
wor ki ng on that.

VICE CHAIR WALLIS: The history is that
i ndustry kept promsing us that they would conme up
with argunments for changing 50.46 and they never
seened to do so and sonmehow it turned around and it
came fromthe Conm ssion instead of fromindustry.
Isn'"t that what happened or am | m srepresenting
hi story? | renenber industry com ng here and saying
we're going to give you the argunents why you shoul d
change 50.46 and it never seenmed to happen.

MEMBER CORRADINI: | had a clarification.
Can | just have a couple nore clarification questions?
So you said a couple things that | guess, and |I' m new
t oo so even newer, nuch newer than Sanjoy in this, you
said the Comm ssion changed sone things between what
the ACRS saw and issued a letter on in March to what
occurred on July 29'". The one thing | reread in the
letter of March, it asked what were the ri sks/ benefits
of this. Are you going to |ater address that

specifically or we've just kind of run through themin
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a very qualitative fashion and those are the
ri sks/benefits, optimzing for small, etc., etc. or
are there others that there are?

" m curious because |I'mlooking to turn
this in a positive way. |If this were to come into
pl ay, what are the benefits and | heard a few Are
t here ot hers?

And then also if you wouldn't mnd, you
nmenti oned what were the changes in the rule between
the time what was seen in March to what now we see
here. That's one thing |I guess | need to understand
a bit.

MEMBER APOSTOLAKIS: Right. He will
address this | hope.

MEMBER CORRADINI: | f we ever |let them get
t here.

MR. DUDLEY: | was going to --

MEMBER APOSTOLAKI S:  Experienced speakers
do this even when they are not allowed --

VICE CHAIR WALLIS: | think there is
somewhere in the record the rule and then the changes
mar ked out in red ink. You can get a hold of that.

MR. DINSMORE: To answer your first
guestion, we're not entirely sure what all can be done

with this rule which is why we' ve been sonewhat

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




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

17

cautious about setting it up because we were told that
we shoul d pernmit the changes that flow naturally from
this rule to be i npl enented and a nunber of |icensees
and owners' groups have conme in and they've been
gi vi ng us suggestions of what they want to do and this
is what they think they can do and Dr. Shack had
probably the best list on the table when he went
through that. So there are many things they could do
and we sinply don't know. So we've been trying to
make sure that the rule itself wll be able to
accomodat e t he whol e spectrum

MEMBER CORRADI NI: Ckay, and then one
ot her --

MR. DINSMORE: |'msorry. Steven Di nsnore
from NRR.

MEMBER CORRADINI: So just one nore
clarification. So in what was seen in the ACRS, what
was seen in therulein March still had the transition
t hat anyt hi ng beyond the TBS was not a DBA. That was
in the rule as of the March tinme frane.

MR. DUDLEY: Yes, and that was left in by
t he Commi ssion and that's still in there.

MEMBER CORRADI NI :  Okay. Thank you.

MR. DUDLEY: Licensees in the proposed

rule and even in the final rule, they still have to
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mtigate accidents between the TBS and the double
ended break, but the mtigation requirenents are nmuch
| ess severe associated with the |ower probability of
breaks in that region.

MEMBER CORRADI NI: Ckay, but that
clarified ny question. Thank you.

MEMBER SIEBER: If that's the case, it's
still a DBA then.

MR. DUDLEY: It's hard to say. [It's kind
of like severe accident in that it's not a design
basis accident. It's kind of |ike station bl ackout.
W have regul ati ons.

MEMBER SIEBER: | get disturbed when you
say that. In ny mnd, the design basis is the rupture
of anything other than the reactor vessel.

MR. DUDLEY: Equipnent to mitigate the
doubl e ended break will still be --

MEMBER SI EBER: It coul d be size.

MR. DUDLEY: -- considered in the design
basis of the facility. Yet if you |ook at the
specifics and the wording in the history it's not
consi dered a design basis access. Yet it will be ---
It's just kind of a silly distinction.

MEMBER SIEBER: | would be happier if we

could clean that up a little bit because to ne it's
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still a design basis accident. Your nitigation
requi renents are | ess stringent than those at the TBS
or bel ow.

MR. DUDLEY: But design basis accidents

usual | y have nore severe requirenents associated with

t hem

MEMBER SI EBER  Ri ght.

MR. DUDLEY: So that's why it's awkward to
call it a design basis accident. Yet you're
absolutely correct. It is still within the design

basis of the plant.

MEMBER S| EBER:  You aren't going to change
the QA category, but you may say | can relax the
surveillance requirenment with respect to pressure and
flow which I think is a degradation that's probably
not in our best interest.

MEMBER MAYNARD: Yes, but they're going to
have to conme back and ask |icensee for each one of
t hese changes individually and justify the changes
that they make. M. Chairman, |'d really suggest that
we give thema chance to nove on

CHAI R SHACK: Since we have new nenbers,
| wanted to | et them explore things.

VICE CHAIR WALLIS: | think we need to go

over sone of this.
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MEMBER APOSTCLAKI'S:  But M. Dudley said

somet hing that | think needs clarification com ng back
to your presentation. The third bullet, Conm ssion
approval, you said that there was a change regarding
the risk informed part or the Comm ssion changed
something. Can you explain that a little bit?

MR. DUDLEY: The proposed rule as the
staff prepared it and as the committee saw it had
licensees required to for every facility change that
historically they would not have been able to make
under the existing 50.46, those changes which would
now be possible under the alternative requirenents
were call ed 50.46(a) enabl ed changes.

MEMBER APOSTOLAKI S:  Ri ght.

MR. DUDLEY: Licensees who made 50. 46(a)
enabl ed changes had to run those changes through this
risk evaluation process to nake sure the delta risk
was okay, make sure t he defense-in-depth was remai ned,
safety margi ns were preserved and t hat nonitoring was.

MEMBER APOSTOLAKI S:  Ri ght.

MR. DUDLEY: So that was the process and
we only applied it in our proposed rule to 50.46(a)
enabl ed changes. The Conmmi ssion applied this risk
i nfornmed evaluation to all facility changes.

MEMBER APOSTOLAKI S:  What does that nean
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"all"?

MR. DUDLEY: All changes, those under 50
-- \Vell.

MR. DI NSMORE: The Conmi ssion cane back
and saidit's goingto very difficult or inpossibleto
i dentify changes which were enabled by this rule
conpared to changes that were enabled by any of the
other rules. So you shouldn't treat themdifferently
and essentially you should apply the risk inforned
processes to all changes in the plant.

There was back --

MEMBER APOSTOLAKI'S:  How is that different
fromwhat we had before with 1.174?

MEMBER KRESS: 1.174 was not nandatory
bef ore.

MEMBER APCSTOLAKIS: Well, this is not
mandat ory eit her.

MEMBER KRESS: It's nandatory --

MR. DUDLEY: Once you accept that option,
it's mandatory.

MEMBER KRESS: Yes, that's the difference.

MEMBER APOSTOLAKIS: Wit a mnute. W
said the same thing when NFBA-805 was di scussed t hat
if you elect to adopt an NFBA-805 then everythi ng you

change in the future would be risk inforned. So it
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seens to nme that that was sonething that was already
in place. So that's why |'mhaving difficulty
under st andi ng what the Commr ssi on changed.

MR. DI NSMORE: Yes. kay

MEMBER APCSTCLAKIS: | mean they are not
allowed to request a change using determnistic
nmet hods anynor e.

MR. DINSMORE: No, they would have to do
a risk analysis on every change that they proposed.
One of the di scussions which cane up, which fl oated up
and down, because there was some confusi on on our part
as well. It was if they were changing the curb
heights in the parking lot, they should do a risk
analysis onit. Nowit's a sinple risk analysis. It
has no effect on risk, but the change the Conm ssion
made was you're going to apply this to every change in

the plant which is alot different than | have all ny

change control processes out there. | have 50.59. |
have all these different -- And | follow those
processes unless | want to use a risk inforned

applicationto do sonething that | m ght not ot herw se
been able to do. This was now you have to do it on
ever yt hi ng.

CHAI R SHACK: George, let's not focus on

this too nuch because what we need to get to
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eventually is the change control process they are now
proposi ng for 50.46 rather than --
MEMBER APOSTOLAKIS: Is this clear to
everyone?
CHAI R SHACK: -- this historical one.
MEMBER APOSTCLAKIS: It's not to ne.
CHAIR SHACK: It conmes back to this thing

where they used to track your allowable delta CDF

under 1.174 sort by each rul e change. It goes back in
history. | don't think we want to go back there.
VICE CHAIR WALLIS: | would like to know

nore about how you define the design basis accident
and does the ECCS rule apply only to design basis
acci dents?

MR RUBEN. That's correct. This is Mark
Ruben from the staff, the PRA group. Yes, the ECCS
Appendi x K requirenments apply only to design basis
activities.

VICE CHAIR WALLIS: Can you apply
somet hing to beyond desi gn basis accident?

MR RUBEN. There is a --

VICE CHAIR WALLIS: A changing of a rule
that applies to design basis accidents.

MR. RUBEN. There is a requirenment in the

rule and it was in fact mandated by the Conmi ssion
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that mitigation capability be avail abl e possible for
breaks up to the original design basis double and its
size. The intent of that was to prevent plants for
exanpl e fromtaking out LPClI punps.

But at the sane tine, | would like to
suppl ement the question asked earlier on design basis
versus not design basis. Al the requirenents for a
design basis accident in safety related equipnment
needed to respond there is an extensive list of
requi renents for such equipnent. Their quality, how
they respond, the assunptions that go into the
anal ysis, that only applies to design basis acci dents.
Single failure is the one of the nmjor assunptions.
Loss of outside power is one of the major assunptions
and the anal ysis acceptance criteria neets generally
90 to 95 percent.

VICE CHAIR WALLIS: [|I'mgoing to ask a
much si npl er questi on.

MR. RUBEN. Ckay.

VICE CHAIR WALLI'S: The 50.46, does that
apply to design basis accidents?

MR. RUBEN.  Yes.

VICE CHAIR WALLIS: Well, does it only
apply to design basis accidents?

MR. RUBEN: Yes.
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VICE CHAIR WALLIS: So what are you doi ng

sayi ng sone of them are now not design basis access
and yet putting it in this CC and the rule that
applies to the design basis? | don't understand that.

MR. RUBEN. The rule presents alternate
criteria for the non-design basis portion of the LOCA
at larger sizes just like the staff has some set of
requi renents for station blackout and that was --
Excuse nme?

VICE CHAIR WALLIS: It shouldn't be a rule
that applies to design basis. That should be
somewhere but | don't see howyou can put it in arule
that isitself only applying to design basis accident.

MR. RUBEN. W think it's essential that
it beinthis rule and the rule is a expansion of the
original 50.46 that redefines the size where the
desi gn basis accident ternmi nates now at a snaller
size. But at the same tine, it points out requires
t he acconplishment of other criteria nmuch | ooser for
t he beyond design basis size just |ike non-design
basi s acci dents as SPO and that was set requirenents.

CHAI R SHACK: (Ckay. One nore and then
it's tinme to nove on

MEMBER CORRADI NI :  So just to walk this

through. | want to say it once so | have it. So
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Jack, Sanjoy, and what we were asking relative to
this, if beyond the TBS it's not a design basis
accident, if they choose this alternative, they are
then in a node that everything they do within the
plant, not just CCS related, but everything they do
within the plant nust be risk infornmed. That is if
t hey choose to do something on a procedure that m ght
be to do with the sinmulator it nmust be risk inforned,
anything within the plant structure. Do | have this
correct?

MR. DI NSMORE:  Yes.

MEMBER CORRADI NI :  Ckay.

MR. DINSMORE: W th the understandi ng that
much of the risk, nmuch of these anal ysis on peri pheral
stuff, the risk infornmed is going to be nore or |ess
a check or a no.

MR. RUBEN: This is Mark Ruben again
Let me enphasize that because that is a key point
here. There are a nunber of issues, topics, parts of
the plant that aren't in the PRA nodel at all because
they have no inpact on risk. W expect the --
Certainly in many instances, if not the majority of
i nst ances, changes bei ng contenpl ated by the |icensee
will have essentially zero risk inpact and the

screeni ng assessnent, a qui ck check assessnent, as M.
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Dinsnmore said a check list, will be sufficient to
provide a qualitative basis for that.

CHAI R SHACK: Ckay. Now that we've opened
this one, let me -- One of the big changes between t he
| ast version of the rule and this one is in the |ast
rul e you actually had a whol e set of criteria for when
a change was sort of negligibly small and coul d be
sort of done by the licensee once he adopted 50. 46
wi thout a review by the staff. Now all that seens to
have di sappeared in the current version.

| s the new screening basically 50.59 now
and that is the process that you're going to use to
di stingui sh m nor changes from significant changes?

MR. DINSMORE: The new screening process
on what must be eval uated prior -- Before | get to the
slides, the short answer is the new screeni ng process
is reverted back to the original current processes to
det erm ne what nust be submitted and what must not be
submitted. So nothing that -- Then there's a caveat,
but it's easier if | get tothis. 1It's been reduced
substantially and we've taken the greatest --

CHAIR SHACK: It's disappeared as far as
| can tell.

MR, TSCHI LTZ: This is Mke Tschiltz. [I'm

the Deputy Director of the D vision of Risk
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Assessnment. | would offer that we have a flow chart
and a process in the presentation that would
facilitate a better understanding of what we're
proposi ng and i f we coul d focus on that when we get to
t hat slide.

MR. DUDLEY: If | could through with ny
i ntroducti on.

CHAI R SHACK: Wy don't you get through?

MR. DUDLEY: W can actually get to the
real discussions.

(OFf the record conments.)

MR. DUDLEY: And the fourth bullet of the
day, we published the proposed rule on Novenber 7'
and we had an extended comrent period and we al so had
i ndustry requests for an additional 30 days. The
comment period didn't end until March 8, 2006.

W had a nunber of public neetings on the
proposed rule. W had one in February when it was
still before the coment period expired so that we
coul d debut the rules so that we coul d nake sure that
the public understood with the rules so that the
coments would not be msdirected or m sinforned.
Then we had neetings in June and August of 2006 to
di scuss proposed resolution of some public coments

with the public. W got some good feedback fromthe

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




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

29

neetings and that and the anal ysis of other comments
t hat we had we devel oped our draft final rul e | anguage
and we posted it on the NRC Rule Forum website on
Cct ober 37,

The draft Federal Register notice and the
di scussion of coments and their resolution was
prepared consistent with the |anguage posted on
Cctober 3 and we provided the conmittee with the
draft Federal Register notice on OCctober 16'" and
that's the docunment, the main docunment, you had for
review. Qur current schedule is to provide a final
rule to the Comm ssion for their review by the end of
February 2007. We will neet later with the ACRS in
the spring of 2007 to di scuss the inplenenting of reg
gui de with you.

W' re here today to request an ACRS | etter
on the final rule. But an issue has arisen since
we' ve provi ded you with the Federal Register notice on
the 16'" and what has occurred is there is potentia
i npact of sonme pipe crack indications that were seen
at the WIf Creek plant and because that's early
prelimnary information the staff has taken the
cautious position that we want to review that
information and review our position on the seisnic

analysis that it supports the transition break size
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for PWRs to nake sure it is unaffected by information
t hat came out of Wl f Creek.

MEMBER S| EBER:  Now al | those indications
are below the TBS, surge |line.

MR. DUDLEY: | think sonme were equal to
it. That's correct.

MEMBER S| EBER: Yes, there are three on
the surge line. There is one on each of the two
pressuri zer nozzles, PRVs and safety valves. So
whatever you do in rule space applies to those
i ndications. Right?

MR DUDLEY: Yes. But neverthel ess what
we're here to discuss with you today would be all the
ot her technical issues.

VICE CHAIR WALLIS: Could |I ask you a
guestion about that? | |ooked at your slides and
al rost all of them seemto be dedicated to process.
What are the technical issues with this rule? Al the
slides are devoted and a | ot of our discussion gets
involved with process. That's not really what the
ACRS does best. It's these technical issues. So what
are these technical issues you want us to revi ew?

MR. DUDLEY: The way we do risk anal ysis,
the way we do the risk informed eval uations. There

are a nunber of technical issues associated with PRA
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and other things that we would |ike feedback on.

MEMBER ARM JO Isn't that on your next
chart, the agenda where we get into the technical
stuff, the discussions on thermal hydraulics, risk
anal ysis, TBS sizes, etc.?

MR. DUDLEY: That's correct, but you know
Dr. Wllis is right. W are primarily tal king about
process i ssues.

VICE CHAIR WALLIS: It |ooks as if soneone
has deci ded that technical issues have been resol ved
and now we're doi ng process.

MR. DUDLEY: Maybe ny slide is alittle
i nappropriate. Al the other technical or process
program i ssues --

MEMBER APOSTOLAKIS: |Is there a place
where | could go and find out what kinds of changes
woul d the | i censees request for breaks hi gher than the
TBS? That may cause concern froma technical basis or
froma technical point of view | have been unable to
find that and | hear, you know, random thoughts |ike
t hey may request power uprates and that will have the
sanme fact that we don't like that. |Is there a place
where you guys have t hought about it and said if this
rul e becones the law, they nmay cone back and request

A B, C D andthis is howwe're going to handle this
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because right now, it's a little bit of a nystery to
me what ki nds of changes the |icensees may request if
this becones a rule? |'msure you have thought about
it in your deliberations, internal deliberations, but
it's not clear to nme in reading the docunment what
coul d happen.

MR. RUBEN. This is Mark Ruben agai n.
can provide a couple insights. They nay not be fully
conprehensive. But the acceptance criteria and the
gui dance that was devel oped for the rule was done so
with the concept that what was defined as an
accept abl e change woul d apply to any potential changes
the |licensee woul d want to nake and there is criteria
on what they have to review, what we have to review
and the acceptance criteria or guidelines because it
will be in reg guide that they have to neet. So any
changes they make to the plant will have sone risk
impacts. The rule requires nmeeting sone risk
criteria. There are thermal hydraulic requirenents,
nmeani ng some criteria that M. Landry can speak to.
So pretty nmuch i ndependent of what they do, we expect
the rule will provide enough gui dance on howto assess
its acceptability.

Now if sonething cones in that we think

chal l enges the ability of the rule to appropriately
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control it, then we will certainly nove forward and
try to identify what the issue is and naybe what ki nd
of addition thoughts should be brought into m nd. But
at this point, we don't know of any.

VICE CHAIR WALLIS: | think, I"'mwth
CGeorge, before you do anything especially sonething
significant like this, you have to evaluate the
consequences. That's the basis of nortality. This is
what you tell your teenagers. Before you do anyt hing,
you think about the consequences.

Now | ' ve made this speech before and the
staff has done this before, proposed things wthout
any eval uati on what soever of what woul d happen i f they
didit and | find that a little disconsorting.

MEMBER APOSTOLAKI'S: | guess | want to see
a couple of specific exanples. Mark's point is that
we wll face that if they ever cone and request
speci fi c changes.

MR. DINSMORE: They have -- The BWR Omners
Group provided us a couple years ago with a long |i st
of stuff that they thought they were going to do. Dr.
Shack had a short list. | guess it wasn't BWR Owners
Group. So they are these different lists drifting
around. W have read all the lists, but we keep

com ng back to the point that if it's not onthe |ist,
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that doesn't nmean they can't do it.

MR DUDLEY: And if it is on the list it
may not be acceptable at certain plants. It's a plant
speci fic eval uation al so.

MR. DINSMORE: But if you want the |ist,
we can dig up these lists and provide you with the
different lists. They are kind of --

MEMBER APOSTOLAKIS: Do we have --
remenber seeing one sone tine ago.

MEMBER BANERJEE: But wi thout this sort of
anal ysi s, how can you eval uate what the i npact of the
change would be? Wat are the increased risks
associated with it?

MR RUBEN: This is Mark Ruben. Let ne
try to answer that and then M. Dinsnore should junp
in. The answer is you need an assessnent nethodol ogy
as such that is laid in 50.46(a) and it doesn't just
i nclude risk PRA type calculations. It also includes
some thermal hydraulic considerations for the TH
anal ysis to denonstrate acceptability to neet criteria
bot h bel ow and above transition break size.

W want ed sonet hi ng t hat woul d be fl exible
enough to deal with a wi de ganbit of changes. W
don't know exactly what the licensees will all want to

do, but there is one thing | can assure you of. The
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day that this rule is put into place, there is no
change in risk in the operating plant. It's purely a
function of what each pl ant deci des to do and t he nost
-- one of the things, one of the changes is nost
likely and could have some risk inpact is very |arge
power uprates because their ECCS requirenents only
have to neet the Appendix K requirenents below the
transition break size.

A nunber of PWR plants are running very
near to peak clad tenperature limt 2200 within a
couple of degrees, a few degrees, using often
conservative methods acknow edged and sane for the
oxidation limts in Appendix K  The challenge to
those limts are significantly a function of break
si ze and by changing the break size you'll get a |ot
nore margin in your calculated core response to
reactor response as conpared to the current regul atory
[imts and criteria.

So one of the nobst obvious actions woul d
be increased power because now you'll drive the peak
clad tenperature back up near the limt of 2200
degrees but for a snaller break because you have a
hi gher power density, nore decay heat, and you' ve put
that into the calculation and for boiler transition

break size you neet the current Appendi x K
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requi renents. For above, you neet a | ooser nitigation
requi renent that focuses on cool abl e geonetry.

VICE CHAIR WALLIS: That's very useful.
Before | can get enthusiastic about this at all, |
want to see that it woul d achi eve sonet hi ng desi rabl e.
So | have to decide that power uprates are desirable
inorder to get enthusiastic about this rule. |Is that
true?

MR. RUBEN. It may be desirable to the
utility and some nmenbers of the public critique power.
W didn't evaluate it against desirability per se. W
used the sane framework approach as in Reg Guide 174
and as suppl enmented by the Conm ssion SRM Gui dance,
namely that small increases in risk are acceptable
following the guidelines in 174 that the comttee has
seen nmany tinmes and has endor sed.

As far as what you might call desirable
changes taken in the spirit that they i ncrease safety
and reduce risk, we know of a couple that could do
that. 1'Il give you a couple exanples, but it depends
on what each |icensee wishes to do and wants to
submit. But just for sake of an exanple, there's a
change that the BWR Owmers Goup indicated on the
docket for another topical report rul emaki ng activity

related to LOCA LOOP but there's a close correl ation
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between that effort and this work and one of the
changes t hey had i ndi cat ed was nenti oned by one of the
committee nenbers three or four mnutes ago whi ch was
the alignment of one of the LPCI to pressure support
cool ing rather than injection and havi ng just one LPCI
punp lined up for injection. That will indeed reduce
risk.

Anot her exanple is the sl ower start of the
diesels that's required to successfully neet Appendi x
K requirenents for a smaller break nay not be ten
seconds to start and | oad, cone up to speed and | oad.
Everyone knows such requirenents and the associ ated
testing does some harm to the diesels rather than
pronote increased diesel reliability. W' ve been
aware of that for a long tinme, have nade sone
adj ustments requirenments that |'msure the conmmttee
is aware of, but at the sane tinme, the slow start, 30
or 40 seconds nay be all you need for the new design
basi s break size and that gives you an opportunity to
preLOOP, do a slowstart, let the diesel warma little

bit before you lock in the breakers. And we don't

have hard data but | think everyone concludes that
it's nost likely going to produce increased diesel
reliability.

MEMBER S| EBER: From a PRA st andpoi nt
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t hough, none of those factors go into the PRA and if
you use CDF and LERF as the surrogates and t he PRA has
a go/ no-go success criteria, then there's no change in
risk.

MR RUBEN:  Your comment on the
reliability of the diesels is correct because we don't
have an appropriately sophisticated nodel to reflect
the benefits of the changes that may cone fromthis
rul e, but that doesn't nean they aren't real and don't
exist. But for sonme of the actual |ine-up changes and
t he hardware changes that have been | ooked at by the
BWR Omers Group, they are able to nodel ed i n the PRAs
such as the changes in the LPCI alignnment and get CDF

MEMBER SI EBER: It woul d take --

CHAIR SHACK: But you get a CDF
i mprovenent of 1 X 10°°

MR RUBEN: |Is that what it is, Steve?

CHAI R SHACK: That's what the report says.

VICE CHAIR WALLIS: If it is, it's a plus.

CHAIR SHACK: The RHR LOOP is 4 X 10 %,
The optimzed EDG loading is 1.2 X 108

VICE CHAIR WALLIS: So a | ook at
i mprovenents in risk which are so mnuscul e that
normal Iy you woul d forget them

CHAI R SHACK: The increase in reliability
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again if you assume a ten percent increase wthout
really knowi ng how to quantify it but if you assune
that gets you a little bit nore. But the change --The
peopl e shoul dn't get carried away here. The conputed
changes at any rate are snall. Now |I'msure we'll get
nore discussion in a qualitative sense fromthe BWR
Owers Goup that will nake a stronger case than t hat,
but the conputed nunbers at least in this report seem
to be pretty small.

PARTI Cl PANT:  Yes.

MEMBER APOSTOLAKIS:  And we will get the
nore detail ed di scussion, | guess, on this statenents
in the draft rule that one can have qualitative
esti mates of changes to CDR and LERF at sone point.
Right? This is a checklist that you nentioned, Steve.
Qualitative estimated of changes to LDF and LERF, |I'm
al ways intrigued by that. So we'll have to discuss
t hat .

MR. DI NSMORE: Ckay.

MEMBER APOSTOLAKIS:  Not now. At sone
poi nt .

CHAI R SHACK: W shoul d just -- Whenever
we | ook at power uprates, we always get conputed in
delta CDF that are very snall.

MEMBER APCSTCLAKIS: -- qualitative.
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VEMBER BANERJEE: Now | want to ask Dr.

Ruben a question. You said that as a response to this
change in the rule we may get requests for |arger
power uprates because clad tenperature and oxidation
or whatever is limting. Can't these things be

achi eved under the best estinmate for | ess uncertainly

net hodol ogy that is avail abl e today?

MR RUBEN. | amnot the right person to
give the full answer. |I'Il give a little snippet of
it and then Dr. Landry will I'msure will answer it
nore properly than | do. [It's my perception that you

can probably do nore with this rule than just best
estimate a LOCA analysis will give you. Sone plants
have al ready inplenented best estimate LOCA It's a
smal | nunber but sone have. So nmaybe they recovered
an ability to have sone hi gher peaking rates, nmaybe
push the power a little bit nore. But | think Dr.
Landry shoul d answer.

VICE CHAIR WALLIS: Let's see here --

MEMBER BANERJEE: You can defer that until
he nakes --

VICE CHAIR WALLI'S: You can defer that,
but these nethods used so far have not considered the
| ow probability of |arge breaks.

MR. RUBEN: Wi ch net hod, G ahanf
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VICE CHAIR WALLIS: The best estimte

nmet hod so far has not considered the | ow probability
of | arge breaks.

MR. RUBEN. All the current acceptance
criteria for design basis accidents assune that the
event occurs in the category that it falls into during
the staff review Thisis alimting fault event and
as such it has to neet the full regulatory
requi renents. The LPClI (phonetic), right, is in that
assessment .

VICE CHAIR WALLIS: Maybe we shoul d
exanm ne M. Landry on these points |later on.

CHAI R SHACK: Yes, let's just nove ahead
here until we get there.

MR. DUDLEY: Just shortly |I'mgoing to get
to t he agenda.

VICE CHAIR WALLIS: | think you can skip
over lots of the history of stuff and just get on with
t he techni cal issues.

MR. DUDLEY: | just want to make it clear
that we would |ike feedback and recommendations from
t he ACRS on all issues other than the transition break
size for PWRs due to some rel ooking at things we're
goi ng to do.

MEMBER APOSTCLAKI S: If we wite a letter
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this time, when will we know your response to the
first bullet?

MR. DUDLEY: W hope to get back to you in
Decenber. That woul d be our hope that we cone back to
you for hopefully a short neeting and explain to you
what we've | ooked at between now and t hen and expl ai n
to you any changes necessary, if any at all, in the
rul e that you have before you

VICE CHAIR WALLIS: This is show ng ne
something. You were going to go ahead with sonething
and then here's an event and you say, gee whiz, naybe
we were wong. W're going to change it. That's
telling me sonething evenif | don't know what it was.

MR. DUDLEY: | just think it means that
we're being prudent. Al right.

VICE CHAIR WALLIS: But it's telling ne
somet hi ng about how much you knew before perhaps.

MEMBER MAYNARD: | think what they're
trying to dois toseeif this falls within what they
knew before and al ready have factored in.

VICE CHAIR WALLIS: That woul d be good.
That's a good point.

MEMBER MAYNARD: | think | know exactly
what was found there and | think that when it's all

over it's going to turn out to be that it was al
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enconpassed by the original assunptions in this. But
they have to take a |look at that and conme to that
concl usi on.

MR. DUDLEY: And so we hope to neet again

with you in Decenber to close the loop on this one

i ssue.

CHAI R SHACK:  Ckay.

MR. DUDLEY: Al right. Nowwth the
agenda, Dr. Landry will talk about the thernal

hydraul i ¢ anal ysis and t he comments necessary that we
got onthat. Steve Dinsnore will speak to you at sone
length on the comments related to risk analysis and
operational requirenents because those were by far the
| argest group of conments that we received on the
proposed rule. 1'Il speak briefly on the
applicability of thisrule to future reactors and Gary
Hanrmer will talk to you about how we selected the
transition break size for BWRs and how we
di spositioned the conments that we recei ved on t he BWR
TBS.

MEMBER APCSTOLAKIS: So the PWR Oaners
Group is not unhappy.

MR. DUDLEY: That's our understandi ng.

Just to summari ze the conment s i n general,

nost of t he coment s came from industry
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representatives. W had six |icensees, two reactor
vendors, four industry groups, NEI, the BWR Oamners
Group, Westinghouse Omers Goup and STARS, a
strategic alliance of a nunber of facilities and one
NRC enpl oyee also made a comment. W al so | ooked
during this period at the public conments on the
expert elicitation. The expert elicitation devel oped
the curbs that we used to start our devel oprment of the
transition break size. So we al so nade sure that none
of the public conmments on the elicitation were going
to cause the curbs to change.

Dr. Landry will talk to you about thernal
hydraul i cs now.

DR. LANDRY: I'Il stand up.

(OFf the record conments.)

DR. LANDRY: Ckay. | only have two slides
and based on the discussion so far, that should be
good for about an hour and a half. The thernal
hydraul i ¢ requi rements, today 50. 46 says that you can
anal yze a LOCA using either a realistic nethodol ogy
with uncertainty determ nation or you can use the
prescriptive Appendi x K

VICE CHAIR WALLIS: Let ne ask you about
this. These requirenments have to be nmet with a high

| evel of probability. That's in the rule.
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DR. LANDRY: Ckay.

VICE CHAIR WALLIS: Now you're inplying
this probability to a smaller range of break sizes.
So now shoul dn't the | evel of probability nowincrease
because you're neglecting the other ones which
previously had | ess probability?

MEMBER CORRADI NI :  More uncertain.

VICE CHAIR WALLIS: Uncertainty is taken
care by probabilistic methods.

DR. LANDRY: No. Today the rule says that
you have to anal yze the range of rates all the way up
to the double ended guillotine rupture to determ ne
t hat you have enconpassed the worst size.

VICE CHAIR WALLIS: It doesn't say
anyt hi ng about worst. It just says you have to
anal yze the nunber of breaks.

DR LANDRY: And have determ ned the
hi ghest peak cl addi ng t enperature.

VICE CHAIR WALLIS: It doesn't say that
either in the rule.

DR LANDRY: | don't have the rule.

VICE CHAIR WALLIS: Maybe | m sread the
rule, but | couldn't find that in the rule.

DR LANDRY: This is in the first

paragraph of the rule and it says that you can use
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uncertainty analysis nethodology but you nmust
determ ne the worst event.

VICE CHAIR WALLIS: W'l look at the rule
and see.

MEMBER APCSTCLAKIS: O you can show for
all of themwhich is the same thing. You can show for
a spectrum of breaks that you are below the criteria
which is the sane thing as the maxi mum

(OFf the record discussion.)

VICE CHAIR WALLIS: W need the rule. W
don't have any staff here. W need the rule. It
sinply says to make sure the nbst severe causative
| oss of cool ant accidents are cal cul at ed.

DR. LANDRY: Right.

VICE CHAIR WALLIS: It doesn't say they
have to neet the criteria. It just says they have to
be cal cul at ed.

DR. LANDRY: It does say in that paragraph
that they nust neet the acceptance criteria of
par agr aph B

CHAI R SHACK: "The maxi mum fuel cl addi ng
tenperature shall not exceed..."

VICE CHAIR WALLIS: But that's after
you' ve done the uncertainty anal ysis.

DR. LANDRY: That's after you' ve done --
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VICE CHAIR WALLIS: W'Ill read it with a

fine -- W will read it very carefully later on.

DR. LANDRY: You can do an uncertainty
anal ysi s approach, a realistic approach, and anal yze
a spectrum of breaks to determne if you have
cal cul ated the worst event.

(OFf the record discussion.)

DR.  LANDRY: O you can use the
prescriptive Appendi x K approach.

VICE CHAIR WALLIS: | think it's been
interpreted that way but we're going to | ook careful ly
what the rule says. kay.

DR. LANDRY: Ckay. Today, if you're doing
an uncertainty anal ysis approach and you're ranging
the break size, you can use the break size as one of
your sanple paranmeters in doing the analysis.
Traditionally, all anal yses for ECCS performance have
| ooked at the | arge break as one segnment and t he snal
break as anot her.

Looking at the |large break the way the
rule has been interpreted is that if you' re going to
enconpass the worst event you have to start with the
1.0 doubl e ended guillotine and typically they' Il drop
down to 0.8 tines that area and 0.6. If 0.6 is higher

than the other two, then they'll drop down to 0.4
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sinply to showthat they have cal cul ated t he worst PCT
event. Now --

VICE CHAIR WALLI'S: Wen you cal cul ate
t hem probabilistically --

DR. LANDRY: Now if you're doing them
probabilistically, you can still go in and fix the
break size, do your statistical analysis around
particul ar break sizes.

VICE CHAIR WALLIS: You can, but you --

DR. LANDRY: O, Graham you can range the
break size and use the break size as a sanpled
paraneter. That's been done by one vendor and we've
al | oned t hat because the rul e does not preclude using
break size as a sanpled paraneter. Now if you're
goi ng to do sonet hing such as a full spectrumanal ysis
usi ng one code to run fromthe smallest break to the
| argest break which nobody can do today because
not hi ng has an approved snall break realistic nodel,
but if you're going to use a full spectrum anal ysis,
you could in theory use sonething a selector for the
break size for a probabilistic distribution function
derived fromthe results of NUREG 1829.

In theory, you could. Nobody has
suggested that and we haven't seen that. But that

coul d be done to weight your anal yses towards to the
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smal l er break sizes. But the current rule stil
insists that you have to do all the way up to the
wor st break size.

VI CE CHAI R WALLI S:  You have calculate it,
but how you weigh it is not specified by the rule.

DR. LANDRY: Right.

VICE CHAIR WALLIS:  And this rule doesn't
say that the hi ghest break size nust neet the criteria
exactly. The probability comes later on in the rule.
So wel |l anyway.

DR. LANDRY: The probability is only in a
very --

MEMBER BANERJEE: Really the issue is does
the existing rule allowyou to take the probability of
di fferent break sizes occurring into account.

DR. LANDRY: Yes, there is nothing in the
rul e today that precludes doing that.

MEMBER BANERJEE: So why do we need to
change this rul e now?

DR. LANDRY: |If you want to gain nore
mar gi n t hough, the current rule is under the gui dance
of the general design criteria. The general design
criteria say that you nust have these certain
assunptions in design basis events. The design basis

events have to consider the worst single failure. You

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




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

50

must do the analysis with and wi thout offsite power
avai lability. Today, that neans the full spectrum
nmust be anal yzed with the worst single failure which
is generally offsite power.

VICE CHAIR WALLIS: But you coul d change
those to be probabilistic the way you do it in the
PRA.

DR. LANDRY: One of the things that has
been done with this 50.46(a) proposal is to change
specific general design criteria so that the design
basis of that goes up to the TBS. Beyond the TBS,
you're no |longer a design basis event, so you don't
have to use the single failure criterion and you don't
have to use the |l oss of offsite power criterion.

VICE CHAIR WALLIS: So we're not just
| ooking at 50.46. W' re |ooking at these general
design criteria nodifications as well.

DR LANDRY: You can't | ook at one w thout
| ooki ng at the other.

MEMBER CORRADINI: Can |1? You said this
and maybe if you're going to say it again later |l
hol d ny questi on.

DR. LANDRY: | only have two slides, M ke.
| wasn't planning on saying a whole lot at all.

VI CE CHAI R WALLI S: But it's nuch better.
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MEMBER CORRADINI:  |I'mstill very fuzzy as

| read the expl anation of the rule in one docunent and
the rule itself as to what the staff is expecting the
licensee to do above TBS and below DEGB. |'mvery
fuzzy.

DR. LANDRY: GCkay. That means getting
back to nmy slides. Above the TBS, now under 50. 46(a)
the rul e says that anything bel ow t he TBS everyt hing
you do today still applies. You can use Appendi x K
analysis or you can use a realistic analysis wth
uncertainty determ nation, both of which have to be
reviewed and approved by the staff. Above the TBS,
you can use Appendi x K anal ysi s net hod, you can use an
approved, al ready revi ewed and approved, best estimate
with uncertainty analysis nethod or you can propose
anot her alternative analysis nmethod or you can use
anot her alternative nethod. The new rule would not
require you to submt for review an approval that
nmet hodol ogy.

MEMBER CORRADI NI :  Which one? Any of the

t hree?

DR LANDRY: Above the TBS

VICE CHAIR WALLIS: So this could be a one
page -- This could be a one page sort of back of the

envel ope anal ysi s.
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DR. LANDRY: Above the TBS you do not have

to submt for review and approval by the staff the
anal ysi s met hodol ogy. W have in the --

MEMBER BANERJEE: -- enough water or
somet hi ng ar ound.

DR. LANDRY: Just a mnute, Sanjoy. W
have stated in the rule though that you have to
identify the nethod you have used and then the
nmet hodol ogy is available for the staff should we
determ ne that we don't understand. You use Code XYZ
whi ch we've never heard of or what sheet back of the
envel ope cal cul ation. W have the option to al ways
come out and audit, inspect and audit, the work that
you' ve done. W can | ook at what you' ve done.

In the regulatory qguide, we are
identifying those phenonena which are inportant to
| arge break LOCA which we are giving as gui dance t hat
shoul d be accounted for in your methodol ogy. Sone of
those are the old fam liar itens that everybody | oves
to tal k about. Monmentum nust be accounted for.

The rul e 50.46 or Appendi x K states that
you have to account for a monmentumflux. For a large
break LOCA, you have flow reversal. So you have to
account for nmomentum whether it's a mechanical

conservation term or you call it noment um
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conservation. You still have to do sonething to
account for nonentum So our goal while we're not
being prescribed in telling you how you do your
analysis above the TBS you' re nmaking guidance
statenents in the regulatory guidance as to what
phenonena shoul d be considered and accounted for in
your analysis nethodology. This precludes using
essentially back of the envel ope cal cul ati on because
you're not going to be able to account for sone of
t hese factors.

MEMBER CORRADINI: So |let ne just play
this out. So therefore if you had this analysis and
you infornmed the staff and the staff didn't want to
audit it but it's there somewhere there would be
likely a range of break sizes which woul d above the
peak clad tenperature.

DR. LANDRY: There would be a range of
break sizes that woul d be above t he desi gn basi s event
peak clad tenperature.

MEMBER CORRADI NI :  Ckay. All right. Then
bel ow what so | don't get nervous? Here's where |I'm
coming fromand I'Il give you ny concern because |'m
not sure where it sits; it seens |ike you' re inventing
a new category of accidents that are not severe

accidents that are not designed basis accidents and |
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don't see how they are watched over.

DR. LANDRY: They would be in ny next
sl i de.

MEMBER CORRADI NI :  Okay. Currently, the
acceptance criteria are that the PCT nust be under
2200 degrees, nmaximum |ocal oxidation under 17
percent, hydrogen generation equivalent to |less than
10 percent of the core-w de oxidation. Cool able
geonetry and you nust provide for |ong-term cool ant.

VI CE CHAl RWALLI S:  Cool abl e core geonetry
is really defined by the above three.

MEMBER CORRADINI: Right, it is somewhat
redundant because the above are what we'll define a
cool abl e --

VICE CHAIR WALLIS: The cool abl e core
geonetry unl ess defined, doesn't mean anything to ne
at all because TM was cool ed and all ki nds of things
can be cool ed.

MEMBER CORRADI NI :  Everything is going to
be cool ed.

VICE CHAIR WALLIS: So you rnust have a
better acceptance «criteria than coolable core
geonetry.

DR. LANDRY: W're doing to get to that

above the TBS. W're now saying below the TBS all of
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t hese acceptance criteria are the sane. Above the Tbs
t hough, we say that you nust nmintain a cool able
geonetry and you nust provide for |ong-term cooling.

VI CE CHAI R WALLI'S:  But both of those, the
pur pose of those is to prevent danage to the core.
The rel ease is radioactivity.

DR LANDRY: Correct.

VICE CHAIR WALLIS: That's got to be the
definition. QOherwise it doesn't nean anything. How
good does this have to be as cooling?

DR. LANDRY: If you go into the statenent
of considerations and the regul atory guide, we are
defining that the staff, at this point understands the
cool abl e geonetry to be this and this.

VICE CHAIR WALLIS: kay, so what's
changed about TBS?

DR. LANDRY: This is to give the option to
the industry to cone in with data or information which
says, "W can go to a higher tenperature or we can go
to a higher oxidation level and still nmintain a
cool abl e geonetry.

VICE CHAIR WALLIS: ©Oh, we have an
i mproved cl addi ng or sonething that will go to 2500.

DR. LANDRY: Today this is the best

i nformati on we have. |If you go out and you obtain the
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data that says you can go to 2700 degrees and 20
percent oxidation and still maintain the cladding in
what | ooks like a cylindrical configuration, come in
with the data and show it.

VI CE CHAIRWALLIS: Well, if that's valid,
why don't you accept it for all breaks?

MEMBER CORRADI NI :  Say agai n.

VICE CHAIR WALLIS: If that's valid, why
don't you accept it for all breaks? | nean, if
there's a certain tenperature which the cool able
geonetry fails, why don't you apply it to all breaks,
not just above TBS. |f they cone back and say, "Qur
core is good enough for 2500", and they're clearly
convi ncing --

MR. RUBEN. Ral ph, can | add sonet hi ng and
|"m sure you can answer better? Not neeting the
definitive acceptance criteria Dr. Landry has put up
there, may be defensible through alternate anal ysis,
processes, or newinformation as he pointed out but it
may al so put you in a scenario were you have sone
about of limted fuel failure, including potentially
sonme smal |l amount of localized nelting, but you don't
have a major challenge to the core integrity or the
vessel integrity.

Now, we currently don't have criteria to
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differentiate beyond the criteria he has up there
right now And it would have to be a proposal froma
I icensee that gave high confidence that even though
you exceed those values, the snmall anpunt of damage
that may occur to the core won't challenge the
geonetric structure of the core that insures its
coolability and won't result in so nmuch rel ocation of
the core that you could potentially challenge the

| oner head of the vessel. W won't be well away from
t hat point.

MEMBER CORRADINI:  So now you're into ny
regime. Now, |'mgetting very nervous because what |
just heard was said and | may have m sheard, so pl ease
correct ne, and I want to start with you, Ralph,
you're saying that for the nonent the guidance on
t hose three words "cool abl e core geonetry"” really are
the three quantitative nunbers above.

DR. LANDRY: Correct.

MEMBER CCORRADI NI: So what has changed
t hen above the TBS? Has it changed by the way you're
interpreting this that those three quantitative
nunbers are applicable but you don't have to worry
about offsite power and you don't have to worry about
single failure criterion? |Is that what is changi ng?

DR. LANDRY: Right, you are allowed to --
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VMEVMBER BANERIJEE: It sounds |ike that.

DR. LANDRY: You can do that analysis
t oday assunmi ng you have offsite power avail able and
assum ng that all the equipnent operates. You don't
have to take the single failure penalty.

CHAI R SHACK: Ckay, why don't we just
define it that way?

DR. LANDRY: That's a huge plus. To the
avai lability of --

MEMBER CORRADI NI :  So why not just define
it that way and |leave the quantitative value --
because the next thing | was going to say is, | don't
know of any data anywhere that | believe that
suppl ants those three quantitative things and | don't
believe the industry is going to invest in any new
data to do it, so --

DR. LANDRY: But we were trying to | eave
t hat door open.

MEMBER CORRADI NI :  Yeah, but cone on.

DR LANDRY: W wanted to |eave that door
open so that if the industry had the data, then they
could cone in, make the argunent --

MEMBER CORRADI NI : | under st and.

DR LANDRY: -- and we did not have it in

the rule that these criteria were required.
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MEMBER CORRADI NI :  Ckay, but --

DR. LANDRY: This is what we're aimng
for.

MEMBER CORRADI NI:  So just to say it
agai n, those three quantitative are assunmed bel ow and
t hey --

DR. LANDRY: But they're not in the
regul ati on.

MEMBER CORRADINI:  And they're not in the
regul ation, and in the belowsingle -- | oss of offsite
power and single failure criteria nust not be -- are
not necessarily need to be invoked.

DR LANDRY: That's correct.

MR TSCHILTZ: And if | could add there
that they're also allows to use -- M ke Tschiltz, NRR
They're also allows to use a nore realistic analysis
and they are also allowed to credit non-safety rel at ed
equi pnent in that analysis. That's, | think, the ful
spectrum of changes from what's in the existing
criteria.

DR LANDRY: You're allowed to credit
anyt hi ng you want up there, anything that's avail abl e.

MEMBER MAYNARD: But this is only being
al | oned because again, you still have to have sone

| evel of confidence about cool able core geonetry but
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it's for the very |low probability events. Above the
transition break size is supposed to be an extrenely
| ow probability event.

DR LANDRY: That's correct. Os we're not
addi ng onto that | owprobability event the probability
of 1 oss of offsite power and the probability of single
failure.

MEMBER MAYNARD: And that's why you woul d
not relax those criteria for below the transition
break size because it's not considered as |ower
probability of --

DR. LANDRY: Right, those are the nore
probabl e events.

VEMBER ARM JC kay, so let's say a PR
comes in. They've used all the flexibility you
provi de above TBS. The best estinmate codes, all the
tricks in their bag and they cone up with a peak cl ad
tenperature of 27, 2800 degrees F. Is that still
okay?

DR. LANDRY: They woul d have to show us
why it would be okay. To the staff today, no.

MEMBER ARMJO So, if that's the case,
why don't you just keep those sanme requirenents, peak
cl ad tenperature, oxidation, hydrogen and say, "Hey,

| ook, keep those requirenents because that defines
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cool able core geonetry,"” you' ve got all this other
flexibility and take advantage of that and you should
be able to beat that.

DR. LANDRY: W wanted to give the
capability to out, get new data, new information and
cone in here and show us that we don't have to have
t hese very prescriptive limts. That if you can cone
in wwth the data, we'll consider it and allow this
rel axation.

MEMBER ARM JO. Do you have any reason to
bel i eve that anybody has such data?

DR. LANDRY: No, not today.

MEMBER ARM JO | don't think so either.
| think it's going to be very tough to show that
you'l | keep the fuel together.

DR. LANDRY: W were trying to not |ock
everybody in and we were trying to be flexible.

MEMBER SIEBER. | think if you | ook at the
way the original fact criteria was devel oped, there's
a lot of margin in these nunbers.

DR LANDRY: Yeah, and --

MEMBER S| EBER:  The real nunbers |ike 2300
and sonet hi ng and say, well, you know, let's be really
sure this is the right nunber, we'll make it 2200.

And that's the way that rul enaking went and --
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CHAIR SHACK: Well, that's a debate for

anot her day.

CHAIR SHACK: Well, that's a debate for
anot her day.

MEMBER ARM JO  Yeah, that will come up
agai n, though.

MEMBER APOSTOLAKIS: Ral ph, | have a
guestion about this. It seens to nme that things above
the TBS you don't define a design basis accident and
peopl e can use equi pnent that is there or not there.
Wul dn't you need as part of the acceptance criteria
t o say sonet hi ng about the frequency of the sequences?
Let ne tell you what | think about it. |'m/looking at
t he nunber of sequences now. | amnot forced to
assumne | oss of offsite power and so on. So in sonme of
t hese sequences the power is there. | have other non-
saf ety equi pment or so on and | neet the criteria, but
| have a bunch of sequences.

And sonme of these sequences with very,
very |l ow frequency al nbst none of this is avail abl e,
and then | exceed the criteria. Then are you going to
argue that these sequences are so rare that even
t hough you exceed these three criteria, you're stil
okay? In other words, you bring an additional

di mension here to the argunment so you will need to
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have sone sort of acceptance criteria regarding the
frequency of the sequence that |eads you to violate
the criteria. Isn't that true, because you don't
have a well-defined sequence now that you are
anal yzing? So would these be --

DR. LANDRY: But this is going to be --

MEMBER APCSTOLAKIS: |'m sorry.

DR. LANDRY: This is going to be anal yzed,
Ceorge, on a case by case basis. A plant cones in and
wants to adopt 5046A. They're not required to do
t hi s.

MEMBER APOSTOLAKI S: | understand that.
| understand that, yeah.

DR. LANDRY: Do you follow, George?

MEMBER APOSTOLAKI S: | understand that,
yeah.

DR. LANDRY: And then in support of it,
they conme in and say, "Wll, we've analyzed this and
we've -- up to the TBS," et cetera and above,

everything is fine and then we can say, "W want to
come out and we want to see your analysis, the risk
anal ysi s you' ve done, equi pnent availability anal ysis
that you' ve done, the results of your therma
hydraul i c analysis". And we can | ook on a case by

case basis and do exactly what you're saying.

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




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

64

"Have you considered all the proper
sequences, yes or no and what are the results"?

MEMBER APOSTOLAKI S: But there has to be

somet hi ng about the frequency itself. You have -- you
will do this in the regul atory gui de, perhaps.

MR. DINSMORE: | think you have -- this is
Steve Dinsnore fromthe NRR | think what Ral ph's

tal king about is success paths. He's going to be

i dentifying success paths. Now once we inplenent the
rule, and they go into this risk infornmed change
process, the failure of those success paths coupl ed
with the frequency of having to enter them wll go
into the change in risk estinmates.

VICE CHAIR WALLIS: Ri sk has nothing to do
wi th these nunbers up here.

MR. DINSMORE: Right, but these are just
success paths. This is just saying, well --

MEMBER APCSTCLAKI S:  What do you nean by
success paths, you assune that the equipnent is
avai | abl e?

MR. DI NSMORE:  Yes.

VICE CHAIR WALLIS: That bothers nme. |
nean, that's not --

MEMBER APOSTOLAKIS: It may not be. |

nmean, that's the point. The benefit that you have
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fromthe design basis accident is that the sequence is
wel | -defined. Thou shall assune spectrum of breaks
and the | argest break perhaps, assunme that you don't
have outside power, assunme single failure, the worst
single failure but everything else is available, so
t he sequence is well-defined and you do your therma
hydraul i ¢ cal cul ati ons.

Now, you're entering a space where the
sequence is not well-defined and you're saying, you
know, I"'mgetting rid of all these extra requirenents
but now | have to consider a spectrum of sequences
because sonetines --

CHAI R SHACK: But as | understand the
rule, if you credit the equi pnent, then you're going
to put it into your tech spec that it can't be out of
service for exanple, nore than seven days.

VICE CHAIR WALLIS: And it can't fail?

CHAI R SHACK: Well, failure is a different
-- you know, that conmes back into --

MR DINSMORE: If it fails you can't --

CHAI R SHACK: That's in the PRA space and
ri sk space, but in terns of a definable situation, if
you say |'m going to neet this criterion with this
equi pnent, then that equipnent has to be avail abl e

within this technical specification requirenment that
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you can't have an outage of --

MEMBER APOCSTOLAKIS:  And I'mdone if | do
t hat ?

MR. DINSMORE: No, then you have to do
your risk analysis to make --

CHAI R SHACK: You have to do your risk
anal ysi s.

MR. DINSMORE: -- to nmke sure that you --

MEMBER APOSTCLAKI'S: But there will be
some sequences where | violatethis criteria, correct?

MR. DINSMORE: Ckay, if sonething fails.

MR. RUBEN. Let nme suppl erment.

MR. DINSMORE: Then you do good, then it
goes into the risk analysis as a failure.

VICE CHAIR WALLIS: It doesn't appear in
your ECCS analysis though. It only appears in the
ri sk anal ysis.

MEMBER APOSTCLAKI'S: It does not, no.

CHAI R SHACK: Yeah, but the design basis
doesn't -- it never fails in design basis space but it
fails in the PRA now, too already.

VICE CHAIR WALLIS: But now you're going
to say with the new rule nothing fails?

MR. DINSMORE: No, we're going to say if

we're going to identify the operating configurations
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where the --

VICE CHAIR WALLIS: How do you deal with
-- you just -- you get rid of single failure. |
under stand, that probably is the sensible thingto do.
It would be nice to know what sonme nunber associ at ed
wi th abandoning it. Wat are you now going to do
about failure? Are you going to assunme no failures?
Are you going to do a probabilistic analysis of
failures?

MR. DINSMORE: But the greater than --

VICE CHAIR WALLI'S: What are you going to
do?

MR. DINSMORE: But the greater than TBS
sequences that they're | ooking at they can assune
there's no failure.

VICE CHAIR WALLIS: There's no failure.
They assunme no failure. That's a big change.

MR. RUBEN. Let nme suppl ement the answer
alittle bit if I could. This is mark Ruben again
fromthe Division of Risk Assessnent. The eval uation
process that Dr. Apostolakis identified is a good
process and it's the formati on of the advance reactor
framework, a licensing basis approach that is pretty
much fully risk inforned that identifies this sequence

frequencies and puts theminto various design basis
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groups according to the sequence frequencies and has
di fferent acceptance criteria.

That is a very different |icensing design
revi ew approach and we're sonme years away from being
able to inplenent that. But it would account for the
sequence frequencies explicitly. Here we've nade a
coarser cut based oninitiation frequency. So we have
two groups and in the second group, even though it's
a coarse cut, we believe the initiation frequency is
low enough that the requirenents -- that the
determ ni stic anal ysis requirenents need not nmake the
traditional assunptions for DBAs single failure and
| oss of offsite power at T, and sonme other things.

However, we acknow edge that there is sone
i kelihood that those assunptions will not be met if
a real event occurs due to failure nodes, failure
frequenci es of various conponents and to nmake sure
that that doesn't pose an unacceptable risk to the
public is the second part of the 5046A criteria which
is that as best as we can a realistic risk evaluation
is conducted reflecting all the changes they wish to
make for the plant and this nodel will include as M.
Di nsnore pointed out before, includes the full PRA
nodel with all the failure rates of the systens that

are in the PRA
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So | ooki ng at you know, nom nal PRA nodel
cal cul ati ons even though the acceptance criteria is
analytically run in a determnistic sense, wthout
t hese assunptions, the safety inmpact wth those
assunptions not being net in risk based is cal cul ated
and conpared to a guideline nmetric of acceptability.

MEMBER CORRADINI: Can | just run that
exanple? | think I understand what you just said, so
et me pretend sonmething. So take a reactor, Zion,
Zion is running and now they want to cone inwith a 25
percent uprate. By what you just said is by this
nmet hod of cal culation, they could find that they are
okay above the TBS and yet their CDF could go up by a
factor of two or three. Two separate cal cul ati ons,
two separate calculations, one would raise the risk
because it's a PRA and one woul d be acceptable via the
TBS. Am | on base here?

MR. RUBEN. Ninety percent. The 10
percent where | woul d have to scratch alittle deeper,
| believe the Zion baseline risk is high enough so
that if you took it two to three factor increase, it
woul dn't neet the risk acceptance guidelines that
would be part of this rule, whhich is 10 > for
everything that's done after a |licensee adopts the

rul e.
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MEMBER CORRADI NI :  So the second trigger

is not that -- a second trigger is not that thisis --
not only is this accepted but they nust not hit the
ri sk trigger.

MR RUBEN: That's correct, and the risk
trigger is very, very broadly applied, capturing al
t he changes nade to the plan.

MEMBER APOSTOLAKI S:  Steve, when you said
the success paths, you nmean the thermal hydraulic
anal ysis will assunme that the equi pnent is avail abl e.

MR. DI NSMORE:  Yes.

MEMBER APCSTCLAKI S:  (Okay, okay.

MR. RUBEN. Ckay for the |ow frequency
zone, only for the |ow frequency where we made t hat
coarse cut.

MEMBER APOSTOLAKI S:  Wel |, above the TBS.

MR. RUBEN. Right, yes, sir.

CHAI R SHACK: Ckay, |I'mgoing to take the
chai rman' s prerogati ve and ask one | ast question then
we're going to nove on. The -- ny question sort of
goes back to Dr. Sieber's question. Suppose we said
that beyond the TBS it was still a design basis
accident? W were just going to redefine the design
basi s acci dent not to have LOOP and not to have single

failure but you would still have to bring in a prior
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approval for your code and you would still have to
neet all the other requirenents on the equi prent that
you need, can we do that?

DR. LANDRY: You still -- you would have
to have a rule change to do that.

CHAI R SHACK: Yes, of course, to do that.

DR. LANDRY: O course, you're in a
di fferent space, Bill. You can do any rul e change, of
course any rule change you want. |If that's what --

CHAIR SHACK: It's a different rule change
t han you' re proposing.

DR. LANDRY: -- you want to do, you would
still have to have a rul e change.

VICE CHAIR WALLIS: No, it's not you.
It's the Conmission that can do it.

DR. LANDRY: But if you cane in and you
wer e successful in having a rule change to permt it,
of course you could that.

CHAI R SHACK: Let's nove onto M. Dinsnore
then at this point. The risk analysis is a |arge part
of this.

MEMBER APOSTOLAKIS: Are we follow ng the
agenda, M. Chairmn?

CHAI R SHACK: Yes.

MEMBER APOSTOLAKI S:  Wiat does the agenda
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say?

CHAI R SHACK: We've had conments on the
thermal hydraulic analysis. W're about to have
comments on the risk anal ysis.

MEMBER BANERJEE: Did they get any
corments from outside about the thermal hydraulic
anal ysi s?

MEMBER ARM JO  They're going to show
t hat .

MEMBER BANERJEE: Ch, they're going to
show t he dat a.

MR. DINSMORE: Ckay, ny nane is Steve
Dinsnore. |I'ma Senior Reliability and Ri sk Anal yst
in the Ofice of Nuclear Regulation and |'mgoing to
talk to you about the maj or public comments related to
the PRA or to the risk aspects of this change.

|"m going to present a brief summary of
t hese comments that we received and the resol uti on of
some of the conments cause us to make changes to the
rule and the resolutions of others did not. So any
changes to the rule that were made to resolve the
comments are identified in the presentation.

VICE CHAIR WALLIS: Wen you say public
comments, these are comments from i ndustry?

MR. DI NSMORE: Yeah, pretty exclusively.
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VICE CHAIR WALLIS: Are they all from

i ndustry?

MR. DI NSMORE: From one --

PARTI Cl PANT: Al nost all, yes.

MEMBER APOSTOLAKI S:  This NRC enpl oyee, he
commented on what? You nentioned an NRC enpl oyee.

MR DINSMORE: His is the last comment in
here.

MEMBER APOSTOLAKI S:  Ckay.

MR. DINSMORE: The mmj or coments that we
got were regarding the scope of the facility changes
requiring arisk evaluation, identification of changes
that require prior staff revi ewand approval, tracking
of risk increases, PRA -- periodic PRA updating and
reporting, acceptance criteria on anount by which risk
increases and these operational restrictions and
mai ntai ning that --

VI CE CHAIR WALLIS: Go back to nmy question
about the public. So there are skeptical nenbers of
the public out there, we know sone of them
Presumably they're waiting until you take this step
before they cone back and comment on it.

MR. DINSMORE: They have not been show ng
up at any of the neetings that |I'm aware of.

VICE CHAIR WALLIS: Yes, but | would
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i mgi ne that's what they're doing.

MR. DINSMORE: They al so get --

VICE CHAIR WVALLIS: And if they're not
comenti ng now, they probably will comrent sone tine.
It's obviously, a very commendabl e thing to do.

MR. DINSMORE: We are surprised as well,
but we just --

VICE CHAIR WALLIS: Well, | think they're
waiting, they're biding their time is what's
happeni ng.

MEMBER BANERJEE: What advantage woul d
they get by that?

VICE CHAIR WALLIS: Because then they can
-- you know, then they've got something substanti al
t hat' s happened they can critique.

CHAIR SHACK: You'd think they'd like to
prevent it from happeni ng.

VICE CHAIR WALLIS: Oh, no, they want to
show that the NRC has done sonething unw se but
anyway, |let's nove on.

MR. DINSMORE: You're making me feel nervous here.

kay, fromthese coments, the first two comments, the
scope of facility changes requiring evaluation and
identification of changes that require prior staff

review and the very |ast one, oper at i onal
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restrictions, the industry claimthat these were show
st opper which neant that if the rule went out w thout
changes to these areas that the industry didn't think
it was going to be worthwhile for themto inplenent
the rule. And since this is a voluntary rule, there
is sonme consideration that it would be a waste to put
on a rule that they wouldn't inplenent. So --

MEMBER BANERJEE: What were the points
agai n, the show stoppers?

MR. DINSMORE: The scope of the facility
changes requiring a risk eval uati on, t he
identification of changes that require prior staff
revi ew and approval and the operational restrictions.
There's a slide on each one of these.

MEMBER BANERJEE: Ckay.

MR. DINSMORE: Ckay, the first --

VICE CHAIR WALLIS: This is backwards,
isn't it? You' re saying that you want to put out a
rul e and then you ask industry and they say don't put
that out because if you put it out, we won't do
anything. It ought to be the other way around. They
ought to conme in and say, we want to do sonething
because and then you evaluate it and say, yeah, you
can because we're going to nake changes in the rule.

The whol e thing seens backwards to ne.
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MR. RUBEN. Let ne give just alittle tad

of perspective on this. Your comrent is extremely
wel | -founded. We were though, directed by the

Comm ssion to engage in extensive stakehol der
interactions before finalizingtherule toinsure that
not only were the safety public protection criteria
mai ntai ned but also to insure that it was a useable
rul e, one that could be applied and one that woul d be
fl exi bl e enough so the |icensees m ght want to apply
it. But again, our primary focus was that sufficient
safety be nmaintained as a result of the rule but al so,
as | said, secondarily, that it be wuseful for
sormet hi ng.

VICE CHAIR WALLIS: But presumably, the
notivation was to do sonet hi ng useful frombegi nning.
And therefore, the -- if this were a design problem
you'd make your specifications in terns of utility
right at the start, not ook for it at the end.

MEMBER BANERJEE: Well, that's why | asked
how did this whole process initiate and what | heard
is you were instructed to do this by the Comn ssion.

MR RUBEN: It's a little broader than
that. This goes back to 1998 when SECY 98- 300 was
i ssued which identified options for going forward with

risk i nformed rul enaki ng activities and we gave three
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options. In fact, the conmttee was briefed on that
many years ago. The Conmm ssion deci ded to choose the
options 1, 2, and 3 and 3 was to go forward to see how
effectively we could risk informrevise sone of the
nost significant rules. Wen that effort was started,
t here was an associ ated activity to sort of prioritize
whi ch of the rules should we give attention to first
and two or three were identified. One was conbustible
gas control, | think 50.48. W've already changed
that. And now we're working on this one and so it was
early on where the Comrission was given some
information and the prioritization was an effort by
research was t hat our invol verent on where t he bi ggest
bang for the buck was to risk informthe rules. This
one was identified six, seven years ago and the
Comm ssi on not only endorsed the staff noving forward
withit, they wanted it on an accel erated schedul e, so
a |l ot of stakehol der involvement.

MEMBER BANERJEE: So you did not feel that
the best estimate, this uncertainty, net the goal of
risk informng this rule.

MEMBER APCSTCLAKIS: No, because they
still have to nake the assunptions so the --

MEMBER CORRADI NI :  The si mul t aneous LOOP

t he sinmul taneous doubl e ended guill otine.
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VICE CHAIR WALLIS: But that's a separate

guestion, isn't it? Wether or not they nake sense to
have LOOP is a separate question. You could do away
with that for a risk inforned basis.

MR RUBEN. In fact we are, Dr. Wallis.
W' re working on --

VICE CHAIRWALLIS: This is different than
the entire 50.46 we're | ooking at.

MR RUBEN. Dr. Graham we have an
initiative underway to do exactly that. There's a BWR
Owers Goup initiative associated with renoving the
LOCA/ LOOP requirenent just as a required concept in
general and we're reviewing the topical. W're about
hal fway done on that effort and we will likely follow
it by making a rule change or a GDC change.

MR. DINSMORE: And | guess when industry
says sonething's a showstopper in this case we | ook
carefully at it. But if we decide that we can't cone
to an agreenent then it would just stop the rule. But
we tried to nove forward as fast as possible.

MEMBER APOSTOLAKI S: Isn't this an obvi ous

thing, | nean, that they should always do the
eval uation prior to inplenmenting the change? | never
under st ood why you have to say that. It's in 1.174.
Ri ght ?
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MR. DINSMORE: But this is every change in

MEMBER APOSTOLAKI S:  And there was al ready
a comment on it.

MR. DI NSMORE: The proposed rule required
a risk evaluation of all changes to the facility prior
to inplenenting the change which neans again if you
were going to raise your curbs and your parking | ot
you woul d have to do a --

MEMBER APOSTOLAKIS: | see. So it's
clear. Al right. That's trivial though.

VICE CHAIR WALLIS: It's the all that

you're --

MEMBER APOSTOLAKI S:  Yes, all

VICE CHAIR WALLIS: The prior isn't the
new thing. |It's the all changes that's --

MR. DINSMORE: | should underline both of
them yes. W were aware of that when the rule went
out, but the comrent that cane back of course is this
does not credit current change control processes and
i s unnecessary burdensone and then the final rule
that's going --

VICE CHAIR WALLIS: Now wait a mnute. In
the ri sk eval uati on suppose you rai se this tenperature

from2200 to 2300 or sonething, that doesn't appear in
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a risk analysis, does it? The risk analysis doesn't
have anything to do with these criteria that you have
in ECCS rule.

MR. DINSMORE: Many of the risk --

VICE CHAIR WALLIS: Doesn't take account
of that.

VR. DI NSMORE: Many of the risk
eval uati ons woul d have been just not applicable, but
it woul d have had to have been done. There was a | ot
of comments about it. W agree that nost of themare
going to be very sinple, but we still have a paperwork
probl em of getting it all done.

VICE CHAIR WALLIS: But we've had this
before. You have saw two parallels. You have risk
which is a very innovative and good thing to do and
you have these other systems where you cal cul ate
things |i ke 2200 degrees nore or | ess and there seens
to be no coupling between them They're separate
things and you can change one conpletely wthout
i nfluencing the other and sonetines it influences and
sonmetimes it doesn't because the thermal hydraulics
and the uncertainties in it are not in the PRA

MEMBER APCSTCOLAKI S:  The problemis and |
bel i eve the i ssue cane up | ast June when you guys were

di scussing the safety margin thing that the
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guantitative safety margins are not in the PRA

VICE CHAIR WALLIS: Right.

MEMBER APOSTOLAKI S:  And there seens to be
some resistance to doing that, right, judging from
what was di scussed?

VICE CHAIR WALLIS: But suppose we raise
the tenperature of the fuel to 2500. Wat would the
PRA -- How would the PRA respond to that?

MR. DINSMORE: Unless it changes success
criteria, it wouldn't respond at all.

VICECHAIRWALLIS: It wouldn't respond at
all. It doesn't have a way of responding to it. So
your check and bal ance that M chael Corradini was
tal ki ng about supposed that you predicted 2500 or
something, the risk is going to catch that. |Is risk
going to catch that?

MR. DINSMORE: It probably woul dn't neet
your success criteria for your PRAwhich is to keep at
2200.

MR RUBEN. But let me -- This is Mark
Ruben again. It would depend on what severe acci dent
criteria the particular PRAincluded. Sonetines they
use the current 2200 |imt. Sometinmes they use the
uncoverary (phonetic) of the core. Sonetines they use

time and tenperature or two-thirds high on sone BWRs
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for exanple. So it varies.

But the PRA bobbling is not changing as a
result of this rule. The best that we can currently
nodel the inpact of risk of any change including the
t hermal hydraul i c changes because there are TH nodel s
inthe PRAs. They're by assessnent nodels but they're
TH nodel s. W're not changing anything in that and so
the actual risk inpact due to a higher peak clad
tenperature as it woul d i npact neeting t he PRA success
of severe accident failure or success on the path, the
eventuary (phonetic) path is properly reflected. So
if 2500, you still neet the sufficient core cooling
requirenents in the PRA, you'reright. No inpact. |If
you don't neet them there's an inpact.

VICE CHAIR WALLIS: So you have sort of
two parallel criteriafor core cooling which sonetines
seemon different planes. | think this is one of the
probl enms of the whole regulation. It would be very
nice to have one integrated nethod that did both
t hi ngs properly.

MEMBER APOSTOLAKIS: It's very hard
t hough.

VICE CHAIR WALLIS: | know.

MEMBER APCSTCLAKIS: It's very hard.

VI CE CHAIR WALLIS: But ingeni ous people
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coul d probably devise a way to do it. Some of those
guys in fanpbus universities near the coast.

MEMBER BANERJEE: Wi ch coast?

VICE CHAIR WALLIS: Either coast.

MEMBER KRESS: The coast of the
M ssi ssi ppi River.

MEMBER APOSTOLAKIS: W need to
coll aborate that. Yes, PRA nodels really, they're
redundancy. Their part of defense in depth refers to
redundancy. The part that refers to safety margins is
not. Indirectly, it is of course. | think Steve
answered that. The success criteria determ nes how
many LOOPs you need and so on but in general it isn't.
So changes in the margin are not in the PRA

VICE CHAIR WALLIS: So if you use a
di fferent heat transfer coefficient then the |ight of
new research and it turned out the tenperatures went
up, they wouldn't appear in a PRA at all.

MEMBER APCSTOLAKI'S:  No, but that's why
they have two sets. One is all the equipnent is
avai l able. Look at the thermal hydraulics. You pass
that. Then you start playing with the failures of the
equi pnent and then you have sonething like 1.174 to
handl e that. GCkay.

MR DINSMORE: So the final rule, | was
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going to say a risk evaluation is required prior to
i mpl enmenting potentially risk significant changes.

VICE CHAIR WALLIS: | ndependently.

MR. DINSMORE: And a periodic risk
evaluationis required to assi st the curul ative effect
of all changes. Now when we were evaluating this
comment and devel opi ng t he response to the comment, we
deci ded that the goal would be to elim nate redundant
regul atory control s wherever possible and to m nim ze
additional requirenents to the extent possible.

MEMBER APOSTOLAKIS: Now let me -- This
curmul ative effect, and maybe, Tom you can hel p here,
| went back to the Regulatory Guide 1.174 and | al so
remenber the debates we had in this roomwhen we were
di scussing it. Maybe you were part of it. But
remenber explicitly getting a hold of it and saying
according to this regul atory guide, they can cone
every Monday with a new change, proposed change, and
it will be eval uated, the change against the criteria
of the guide. And sonmewhere in the guide it says that
the staff should al so consider the cumul ative effect
of changes w thout sayi ng what "consider" neans.

Now it seenms to me we are going beyond
that and we're saying no. The actual cumulative risk

is what we're going to use in our decision making.
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MR. DINSMORE: We have a slide that

directly addresses that issue.

MEMBER APOSTOLAKI'S: Al right.

MR DINSMORE: About two slides down. |'m
sure --

MEMBER KRESS: | think you're right,
Ceor ge.

MEMBER APOSTOLAKI S:  Because the original
intent was not to take the cunul ative delta risk and

conpare it to the 10 .

It just said consider and
that was left up in the air.

MR. DINSMORE: |If we can get through how
you - -

MEMBER APOSTOLAKIS:  Yes. Al right. You
have a slide. That's fine.

MR DINSMORE: This slide is still about
how you identify what changes are going to require
risk informed evaluation prior to inplenmentation and
what changes you night have to do with your periodic
update. So if we start up on the --

MEMBER APCSTOLAKIS: Excuse ne. |
under stand now we have 50.46(a) and 50.46(b) and you
are follow ng that new term nol ogy, so this is indeed

(a). (a) was acceptance criteria in the new thing,

isn't it?
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MR. DI NSMORE: The existing 50.46(a) wll

be renunbered as 50. 46(b).

MEMBER APOSTOLAKI S:  Ri ght.

MR. DINSMORE: And this will be the new
50. 46( a) .

MEMBER APCSTOLAKIS: So this is (a) now?
This is the new (a)?

MR. DINSMORE: This is the new proposed

rul e.

VICE CHAIR WALLIS: The new rule is
50. 46( a) .

MR. DINSMORE: | should have put the (a)
in.

MEMBER APOSTCLAKIS: It's there but I'm
j ust wondering whether it's --

MR DINSMORE: This is the new rule.

MEMBER APOSTCOLAKI S:  The new rul e.

MR DINSMORE: This is the staff's
response to the industry's conment that the scope of
the facility changes requiring a risk analysis is way
too broad and it would cover everything and we j ust
couldn't deal with it. So the way we | ooked at it is
we started out if the changes -- the question is is
t he change going to covered by regulations and if it

is going to be covered by regulations nornally all
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regul ations have pieces in themwth criteria that
allow you to make the change wthout nmaking a
submittal. 50.59 is the nost fanpbus one. |If you go
t hrough 50. 59 and you pass it, you do not have to nake
a submttal. Oher ones are the fire regulations and
all these criteria are along the lines of either the
change mai ntains an acceptable | evel of safety or it
does reduce the effectiveness of the equipnent or the
pr ocedur es.

So industry claimed and we eventually
decided that yes if you actually go through one of
t hese change processes and it's determ ned that you
coul d nake t hi s change wi t hout prior NRC approval, the
likelihood that you're making a risk significant
change is very, very snall

So the first thing we deci ded was peopl e
who go through regulatory processes and those
processes permt them to nmake the change w thout a
subnmittal, they don't have to do a risk analysis on
t hat change. But what happens then if they do need a
subnmittal, they're going to have to make a risk
i nforned eval uati on and that's what they woul d submit.

Now i f you start off with the top change
governed by regul ations, then, no, it's not governed

by the regulations. Then the next question would be
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if the change affects an SSC within the scope of the
mai nt enance rule. Now we chose the mai ntenance rule
because the nmaintenance rule examned the nexus
bet ween safety and SSCs and it was pretty good at
identifying all those SSCs at the plant that you rely
onto mtigate all these different initiating events.

So if it's not in the scope of the
mai nt enance rule, then we figured that again it would
be a very snmall chance that anything that you changed
on this conponent would affect safety. So you could
go ahead and inplenment it. |If it is within the scope
of the mai ntenance rule, then you should do this risk
i nformed eval uati on.

Now the population of stuff that's not
governed by regulations but within the scope of the
mai nt enance rule is probably going to include the
changes that we were sonewhat worried about which is
changes that the new rule pernmtted you to do such
that they were no longer within the scope of the
regul ations, but mght affect safety significant
equi pnent. So we're confident that we picked up that
popul ati on of changes with this little process. |If
it's within the scope of the maintenance rule, you
have to do a risk informed evaluation. Now if it

meets the small criteria, the cunulative smal
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criteria, | guess | should repeat this one when Dr.
Apostol akis conmes back, if it meets the cunul ative
small criteria or it does not neet it, then you can't
implenment it. You would have to either bundle it with
some ot her change which would bring your total back
down or you'd have to postpone it. |If it does neet
the small criteria, then the | ast questionis it neets
avery small criteriawhichis mainly just areporting
required criteria.

VICE CHAIR WALLIS: Now is this small and
very small defined in any way?

MR. DINSMORE: Yes, they are defined using
t he val ues out of the Reg Guide 1.174.

VICE CHAIR WALLIS: Ckay. That's what --
Ckay.

MR. DINSMORE: The little chart. R ght.
And if it meets the very small criteria, you don't
even have to put it inthe report. You just inplenent
it.

Now on top of all this, every two
operating cycles, there's a roll-up of all the
changes. They have to bring -- They have to update
the PRAto reflect the current operating configuration
and design of the plant and they would redo a

calculation at that time and then they would cone up
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with a risk increase which would include everyt hing.

So we t hought that the process set up here
it relies a good bit on the current regulations
because there are places you can rely on themand it
sinplifies their process and it uses mainly what
information is already available tothem So it seens
to be a pretty reasonable way to go through

MEMBER KRESS: |Is there any way in this
rule that we can treat power uprates differently?

MR. DINSMORE: Unless we put it right in
the rule, | doubt it.

MEMBER KRESS: It's because 1.174 doesn't
deal very well with power uprates.

MEMBER APOSTCLAKI'S: It does not.

MEMBER KRESS: That's about the only thing
it doesn't deal with very well and if we could just --

VICE CHAIR WALLIS: It doesn't mneasure
| oss of margin in any way at all, does it?

MEMBER KRESS: Well, it says you m ght
maintain margin but it's very vague about what you
nmean by that.

MR. RUBEN. This is Mark Ruben again. W
currently have guidelines and nethodology for
assessing power uprates and risk space. |It's a non-

risk informed subnmittal and we follow Appendi x G of
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SRP 19 which is we nake sure adequate protection is
assured. But we do that by essentially doing a 1.174
type anal ysis and conparing it to 1.174 gui delines and
criteria and there's a docunent, a review gui dance
docurnent, that was put together by the EPU fol ks t hat
includes essentially the approach that's wused to
eval uat e EPUs.

The sane process will be used here with
the new thermal hydraulic and success criteria and
operator timng changes that fall out of the
i npl enent ed change that's now al | oned by 50.46(a). So

MEMBER KRESS: See, the trouble with al
of those things is they don't properly address site
risk and power uprates is a site risk issue not a
reactor design issue and that's the problem | have
withit.

VICE CHAIR WALLIS: The problem | have is
the only thing that's ever showed up so far in power
uprates risk analysis is operator action tine.

Not hi ng physi cal has showed up at all.

MR. RUBEN. | could provide --
VICE CHAIR WALLIS: | wonder if this is
going to be the case with this newrule too. |Is there

anything that's going to showup in the risk anal ysi s?
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Ri sk is supposed to capture things when you've gone
too far with the thernmal hydraulics or sonething. |Is
it going to catch anything? |I'mnot sure it wll.

MR. RUBEN. Dr. Wallis, there have been
some rare cases on EPU power PRA eval uations where
there have been some mnor changes and success
requirenents |ike you need an extra feed punp being
avai |l abl e and that change in success criteria is put
directly into the PRA nodel and cal cul at ed. So
you're absolutely right. Virtually all the changes
have been tim ng changes because t he anount of uprate
t hey' ve done hasn't chall enged the previous success
criteria and required equi pnent response. |f they
nmake additional uprates that now i npact the original
assunptions and requi renents of what success i s, that
will be directly assessed in the risk eval uation
portion. But the changes done to date have resulted
in very little significant <change in risk or
significant changes i n success criteria but there have
been sone.

CHAI R SHACK: Yes, Brown's Ferry had to
change the success criteriais the one | can think of.

MEMBER S| EBER. That happens because you
don't evaluate margin and if CDF is your criterion, it

doesn't nake any difference whether it's alittle core
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or a big one. The source termis irrelevant. So PRAs
really don't tell you much about EPUs.

MR. RUBEN. We do | ook at both CDF and
LERF changes.

MEMBER APOSTOLAKIS: But that's just a
frequency of rel ease.

MR. RUBEN. You go to a |evel three now.

MEMBER SIEBER. Right. Doesn't tell you
how bad it is.

MEMBER APOSTOLAKIS: O even a | evel two,
Mar K.

MR. RUBEN. Right.

MEMBER APOSTOLAKIS: At |evel two, you
could calculate the quantity rel eased.

MR. RUBEN.  Yes.

MEMBER APOSTCLAKI'S: But |evel two m nus
one step. That's the frequency of a rel ease, any
rel ease, as long as it's large.

MR RUBEN. It's the frequency woul d be
| arge early rel ease under the definitions we've been
usi ng for several years.

MEMBER APOSTOLAKI S:  Ri ght.

MR- RUBEN. So the releases that are |ater
than or smaller than that criteria are not reflected

in the calculation, but that's the underpinnings of
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1.174.

MEMBER APOSTOLAKIS: Correct, but the
frequency can stay the sanme and the large part can
increase. Right?

MR. RUBEN. That's absolutely true and
there will be a small inpact on that froman EPU W
| ooked at, | believe, it was a Swi ss study that
actual ly assessed it quantitatively and it was roughly
proportional to the increase in power. But sort of
t he approach that we're taking is a large release is
a large release. It's a very undesirable event and
that's why we have guidelines for its increase.

MEMBER APOSTOLAKI S:  So the argunment then
appears to be that the guideline we have is already a
conservative thing. That no nmatter how large it is
it's bad. That's why we have a 10° delta LERF linit.

MR. RUBEN. | don't know if | would call
it conservative rather than just say neeting it
provi des enough assurance of public protection. But
the conclusion also was that if we neet these
surrogate risk netrics we woul d neet the safety goals
guantitative health objectives as --

CHAI R SHACK: This cones back to netrics
of risk informed regulation. Let's nove on here.

MEMBER APCSTCOLAKIS: Did you want to ask
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t hat ?

MEMBER CORRADINI: | just -- | didn't
understand what allows you to go |eft on your branch
there to i npl enment where the answer is no. You said
it and | guess | didn't wite it down.

MR. DI NSMORE: Which one? The submittal
required?

MEMBER CORRADINI: Yes, submttal
required. No.

MR. DINSMORE: That's when you can nake
t hi s change according to the regul ati on within maki ng
a submttal

MEMBER APOSTOLAKIS: They're both yes
That's what's confusing. Yes.

MR. DINSMORE: Submittal required, yes.
Yes, you need a submttal that goes down. No, you
don't need a submttal that goes --

MEMBER CORRADINI: And the reason you
don't need a submttal is because?

MR. DI NSMORE: Because you fulfilled the
acceptance criteria in that regulation to nmake a
change wi thout subnmitting a change.

MEMBER MAYNARD: Both of those various
regul ations that control changes.

MR. DINSMORE: Right. Past 50.59, there's
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a bunch of them

MEMBER APOSTOLAKIS: So you enter the
diagram up there which says change governed by
regul ati ons.

MR. DINSMORE: That's the first question,
yes.

MEMBER APOSTOLAKI S:  That's one you enter.

MR. DINSMORE: Thank you. It took us
nmont hs to devel op this.

(Laughter.)

MEMBER APOSTOLAKI S:  Are there any changes
that are not governed by the regulation?

MR. DINSMORE: Sure. Yes, changes to
safety significant equipnent that's -- or to
mai nt enance rul e equi prent whi ch sone of the secondary
side punps and things like that is in the maintenance
rul e.

MR. RUBEN. Some of it is very inportant
like sonme of the old PRAs, start-up feedwater punps
especially the diesel driven ones, if there are AC
i ndependent ones out there. They are real inportant
in risk space. Sometinmes they're in the PRA nodel.
Sonetimes they're not. But on an old, high baseline
risk PRAs are pretty inportant and that's captured by

the mai ntenance rule, but it's not a safety related
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systemso it has no criteria.

MEMBER MAYNARD: Ceorge, | --

MEMBER APCSTCLAKIS: But it captured by
t he regul ati ons.

MEMBER MAYNARD: CGeorge, | would have
probably titled that upper |efthand di anond different
because | agree. | think all changes are really
governed by regul ati on.

MEMBER APOSTOLAKIS: Al changes are
governed by regul ati ons.

MEMBER MAYNARD: | think they' re talking
about the regul ati ons that deal with change as opposed
to --

MEMBER APOSTOLAKI S:  Ri ght.

MEMBER S| EBER:  50. 59.

MEMBER APOSTOLAKI S:  The wording coul d be
different. GCkay. Were are we?

MR. DINSMORE: This one should go pretty
quick. This is the second comment, identification of
changes that require prior staff review and approval .
The proposed change said if you have it submtted
according to your current regulatory requirenments or
if it increased risk by nore than a very smal | anount,
then you had to submt it for prior staff review. The

comment was t he sane, does not create a change process
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and is very burdensone.

The final rule --

VICE CHAIR WALLIS: They are all process
itens, aren't they? They're not technical questions.

MR. DINSMORE: Right. The final rule got
rid of it because what determ nes what you submit is
the current change control process. So it was quick.
Now we're starting to slow down a bit probably.

This one has to do with tracking of risk
i ncreases. The proposed rule said that the anount by
which CDF and LERF increased over tinme nust be
estimated and tracked. The industry canme in and said
it should be sufficient to estimate and track the
overall CDF and LERF overtinme. The final rule is
unchanged so that you still need to track the anount
by whi ch CDF and LERF i ncrease.

VICE CHAIR WALLI'S: What's the difference
t here?

MEMBER KRESS: In one case, you have to
subtract. The difference is you can do ot her changes
that reduce CDF and LERF but those wouldn't be
i ncl uded in.

MR. DINSMORE: No, that would all be in
there. The difference is that you have to subtract.

VICECHAIRWALLIS: So it's a big thing to
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ask industry to do really. Cone on.

MEMBER CORRADINI: | don't think I get it.
VICE CHAIR WALLI'S: |' m ki ddi ng.
MEMBER CORRADINI: |t can't be that

si npl e.

MR. DINSMORE: The difference is what
you're going to submt, what you're going to be
| ooking at. Are you going to be |ooking at the total
CDF and LERF or are you going to be |ooking at the
di fference?

MEMBER KRESS: The delta.

MR. DINSMORE: The delta. |If you only
track the total CDF and LERF and you submt that, |et
me go through this just a little bit that m ght help
you.

VICE CHAIRWALLIS: It doesn't matter what
you submt because you can easily subtract. The
guestion is what do you do with it once you get it.
You can subtract too.

MR. DI NSMORE: Ri ght.

VICE CHAIR WALLIS: Is the decision based
on the total or the increase?

MR. DI NSMORE: The decision is based on
t he increase.

VICE CHAIR WALLIS: So you can easily
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subtract. So there's no big deal on this slide.

MEMBER APOSTCOLAKI'S: Wit a minute. This
is not related to a particular request. This says at
any point in tinme you should have the estinmate of
delta CDF from all past changes and delta LERF
That's what this says and you should knowit. If we
ask you, you should give us the answer in two mnutes.

MR. DI NSMORE: And periodically.

MEMBER APOSTOLAKI S:  Yes.

MR. DINSMORE: O periodically, not every
second.

MEMBER APCSTOLAKIS: Right. [It's not tied
to any particular request. It just is a cunulative.

MR. DI NSMORE: Ri ght.

MEMBER APCSTCOLAKIS: What it doesn't say
is what to do with it.

MR. DINSMORE: Right. That's the next
sl i de.

MEMBER APOSTOLAKI S:  Ckay.

MR DINSMORE: But the reason it's in the
rule it says what we want them to track is the
increase over tine is because the rule requires an
acceptance criteriatoclarify for the staff, Iicensee
and public what will be acceptable and what will not

be acceptabl e and t he staff has no gui dance on what is
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an acceptable overall CDF and LERF, but we do have
gui dance on what is an acceptable risk increase and
what is not an acceptable risk increase. So quite

sinply, we retain the requirenment in the rule to
estimate the paranmeters that we have a criteria for.

MEMBER APOSTOLAKIS: So the goal of 10 **
for CDF is not considered an accept abl e.

MR. DINSMORE: All it does is if your
total is above 10 "* your acceptable increased drop
from10° to 10°

MEMBER APCSTOLAKIS: Right. So you don't
proceed at an unacceptable -- That's fine. | think
that's fine.

MR TSCHI LTZ: This is Mke Tschiltz from
NRR. | think maybe a hel pful analogy to use here is
that you have a checking account with a risk bal ance
init and once you' ve made changes that increase risk
a certain percentage, any change that you nake to the
plant follow ng that needs to decrease risk to gain
back the bal ance in your checkbook. So it's not
facilitating changes to the facility that would al |l ow
themto increase risk to 10* threshold. There's sone
incentive there in the rule to make changes that
reduce risk as well when you're maki ng changes.

MEMBER APCSTOLAKIS: W can debate that a
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little bit later, but the question is whether the
acceptability of risk that this rule will pronul gate
will be different fromwhat's in the regul atory gui de
that we've been using for eight years now.

MR. DINSMORE: Which brings nme to the next
slides which is probably the gates of Hades.

MEMBER APOSTOLAKIS: Good. Let's go to
t he next slides.

MR. DINSMORE: See. | have it all set up
for you. Acceptance criteria, an anmount by which risk
i ncreases. Proposed rule, the armount by which CDF and
LERF increase is conpared to the acceptance criteria
intherule that states the total increases in CDF and
LERF are small and the overall risk remains snall.
Smal | is defined using the 1.174 guidelines.

The conment we got fromindustry was don't
put the acceptance criteria in the rule and rely on

Reg @uide 1.174 guidelines for controlling risk

increases over tine. | guess that's what you're
di scussing here. |I'mgoing to read this a bit |I'm
afrai d.

As with the previous slide, a rule
requires acceptance criteriatoclarify for the staff,
I icensees and public what will be acceptabl e and what

will not be acceptable. 1'Il discuss this coment
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that they had in tw parts. First, the proposal that
we do not put acceptance criteria in the rule. The
rule relies on our risk inforned franework to permt
changes to the facility that would not otherw se be
permtted by the determnistic regulations of being
replaced. A risk informed process including
acceptance criteria nust be included in the rule to
provi de a regul atory f oot print est abl i shi ng
alternative regulatory requirenents that provide
confidence that inappropriate facility changes with
significant adverse risk inplications are not
i mpl enented. So we really do believe you need an
acceptance criteria in the rule.

The second part of the comment is torely
on Reg Guide 1.174 for controlling risk increases over
time. Reg GQuide 1.174 provides a franmework
establishing a risk infornmed process and provides
gui dance on what an acceptable increase in risk is,
but Reg Guide 1.174 is al ways augnent ed by application
speci fic gui deline docunents once an application that
m ght be used innmultiple sitesis identifying. These
appl i cation speci fic gui dance docunents defi ne howt he
guidelines are to be applied to changes made over
time.

In developing this 50.46(a) rule, the
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Comm ssi on decided to apply the risk inforned change
control process to all plant changes and eventual |y we
chose the sinplest and nost straightforward sol ution
to deal with changes nmade over tinme and that is to
sinply apply the acceptance gui delines to all changes
made at the facility after inplenmentation of the rule.

MEMBER APOSTOLAKI S:  But again, I'lIl cone
back to ny earlier comrent that when we were debating
the 10° for CDF and 10°° for delta LERF it was nade
very clear to us that these were referring to
i ndi vi dual changes not the cumul ative changes. And
the cunul ative changes in CDF and LERF were supposed
to be considered by the staff and that was vague. It
seens to ne this is a significant change now t hat you
have to keep to track of all the changes and nake sure
that they're below 10°°. Mybe if you do that, then
the 10°° shoul d beconme 5(10°. | don't know.

MR. DINSMORE: It is a change in the scope
for this application, but each of these application
reg gui des addresses changes nade over tinme. | have
excerpts fromthemall.

MEMBER APOSTOLAKI S Addr esses neans what ?

MR. DI NSMORE: Addresses, for exanple --

MEMBER APCSTOLAKIS: There is a 10 S
limt?
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MR. DI NSMORE: Yes. It tells them what

changes can be conbined or what changes nust be
combi ned and conpare it to that 10° If you look in
service testing, it says the cunul ative i npact of al
risk informed | ST program changes, initial approval
plus | ater changes should conply with the acceptance
gui delines. There's an OW code case out which all ows
themto do it on their own actually. The aggregate
risk inpact of changes to the |IST programshall be
eval uated by the owner.

MEMBER APOSTOLAKI S:  Now when you say
“total" here, Steve, what do you nean because | can
understand in the I SI for exanple. Yes, all these are
related to a particular programand they are bundl ed.
That's fine. But when you say "total" you nean al
changes in the plant no matter whether they are
related to 50.46(a) or not?

MR. DINSMORE: The "total" here neans
total, yes, because --

MEMBER APCSTOLAKIS: It's different
t hough, isn't it?

MR DINSMORE: It's a different
popul ation. W tried -- Wien we wote the SECY and
sent it up, the SECY said all changes that arise from

this new rule. That was our popul ation. That was
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very consistent with all these other things. So then
t he deci sion was made that that's not how we're going
to do it and so we actually sat down again and tried
to figure out how can we define populations and it
just was atrocious. It was |ike the tentacle search.
W couldn't get anywhere and especially within the
schedul es.

VICE CHAIR WALLIS: So you're respondi ng
to sonething the Conm ssion decided. |Is that what
you' re doi ng?

MR. DINSMORE: We're adapting --

VICE CHAIR WALLI'S:  You said the decision
was made. Who nmade this decision?

MR. DI NSMORE: The Conmi ssion made this.

MEMBER APOSTCLAKI'S:  So the Commission is
sayi ng that no matter what your CDF i s now all changes
forever to the plant cannot exceed 10°.

MR. DINSMORE: They didn't say it that
bl untly.

MEMBER APOCSTOLAKI S:  That's what it neans.

MR. DINSMORE: No. Well, they said apply
the risk -- Al changes that the plant after 50.46(a)
has been i npl enented should be risk infornmed.

MEMBER APOSTOLAKI S:  That's very different

fromwhat you just said.

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




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

107
MR. DINSMORE: Well, if you didn't have

any popul ation groups, if you just said every single
change you can come in on your own and every single
change can be defined by the Iicensee to be whatever
it is, has no influence on what he's changed in the
past or the future, | don't think that's consistent
with 1.174.

MEMBER APOSTOLAKIS:  In 1.174, there was
an understanding that you will not accunul ate so many
changes that eventual |y you reach the goal of 10* and
| understand that. And in fact as you said, as you
reach that goal and start exceeding it, it drops down
by an order of magnitude. But this is different from
sayi ng that nowyou'll have togoto ISI, to your |IST
to the tech specs and everything and find the whole
delta CDF, which one, add themup and make sure that's
less than 10° | mean we keep tal ki ng about
regul atory stability, but thisis anajor blowto risk
informng the regulations, isn't it?

MR. DINSMORE: | disagree with that, but
this --

MEMBER APOSTOLAKIS:  You think it's a
m nor bl ow.

MR DINSMORE: | think it sinplifies it.

MEMBER APOCSTCOLAKI S: It changes the rule,
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the rules -- the gane, not the rules.

MR. DINSMORE: It changes the popul ation
of which you're applying thisto. It sinplifies it in
that you don't have to keep track of all your little
changes. Al you have to keep track of is what you
your total CDF is. The ones that --

MEMBER APOSTOLAKI S:  Delta CDF, your delta
LERF CDF

MR. DINSMORE: Well, the total because
t hen you can subtract the original one.

MEMBER APOSTCOLAKI S:  Yeah, but the idea is
t hat you have to keep track of the total delta CDF and
total delta LERF and then the way | understand the
slide, is conpare it to the acceptance gui delines of
t he regul atory gui de.

MR. DI NSMORE: Right.

MEMBER APOSTOLAKI S:  That's a significant
change from the original intent of the regulatory
guide, it seenms to ne.

MR RUBEN: If | could suppl enment
slightly, the previous version that was sent up to the
Commi ssion that resulted in the SRMincluded these
kinds of risk acceptance netrics but as Steve said,
restricted just to itens that were enabled. But when

the Commi ssion cane back, they didn't change -- it

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




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

109

didn't request a change to the risk acceptance
nmetrics. What they said was all changes should be
incorporated into the risk assessnment process and
eval uated. So that's what we've done. And they took
out a few reporting requirenments and things of that
nature, but this was explicitly sent up to them and
the only change which related to this issue was
everyt hing should be included, not just --

VICE CHAIR WALLIS: |'mvery surprised.
This is maki ng ri sk i nformed regul ati on tougher to do.
| nmean, | -- did the Comm ssion understand what they
wer e doi ng when the did this?

MEMBER APCSTCLAKI S: Maybe it's a natter
of interpreting their words and 1'd like to see the

SVR. Do we have it, Eric? W'Ill get it. Because

this is pretty -- inny mnd, it's a significant
change.

MR TSCHI LTzZ: Well, I think, this is MKke
Tschiltz.

MEMBER SIEBER On the other hand, it
of fers an advantage, you know.

MEMBER APOSTOLAKI S: What advantage is
t hat ?

MEMBER S| EBER: Every once in awhile

you' ve got to do sone good things that inprove your
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CDF and that allows you to do sonme of these other
t hi ngs.

VICE CHAIR WALLIS: Maybe that was the
i dea.

VICE CHAIR WALLIS: But it seens to nme we
can't do these things on the fly.

VICE CHAIR WALLIS: Maybe that was the
i dea that you can decrease the CDF which then |l ets you
increase it somewhere else. That nmakes sonme sense.

MR, TSCHI LTZ: Yes, you know, that was
part of our thinking, to incentivize safety
i nprovenents at the plant, not just allow facilities
to parse their changes to all ow acceptabl e increases
inrisk all the way up to the CDF guidelines in 1174.
Also the other thing, | think, that was part of the
Comm ssion's thinking was that 50.46A is a voluntary
rule and the price of entering intothis realmis that
you basically risk informthe operations at your
facility and you risk informthe changes that you make
So you're entering into a new regi ne here for the way
you run and operate your plant.

MEMBER APCSTOLAKIS:  Well, | mean, Dr.
Wal | i s conpl ai ned at t he begi nning that you guys focus
t oo much on process and | amfocusi ng on process now.

Regul atory CGuide 1.174 has been revised once. It
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seens to ne that if we want to make such a nmjor
change, we should revise it again and have a debate on
that and not do it as, you know, as a minor detail
when we are revising sonething else, risk informng
sonmet hing el se because that's where it belongs. It
bel ongs to t he fundanmental franmework of risk informng
the regulations. And 1.174 has been the nmajor guide
that has set that framework. So |I don't know that
thisis-- andl1'd like to see the Comm ssion's SRMto
see whet her they nmeant sonething else. Maybe it's a
matter of interpretation of what they neant and this
is one interpretation. O maybe, as Graham said, the
Comm ssion did not fully realize what they were
requesti ng.

CHAI R SHACK: To nove on here, George, you
know, | think we've identified the issue and, you
know, we can debate the issue but this is what the
rul e now says.

MEMBER APCSTOLAKIS: |I'mobjecting to it.

CHAI R SHACK: Yes, right.

MEMBER APCSTOLAKIS: It was clear.

CHAIR SHACK: That didn't require
clarification, right.

MR. TSCHI LTZ: Just one point --

MEMBER APOSTOLAKI S:  And | appreci ate what
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you're saying. | nean, there is value to what you're
saying but | just don't think that this is the way it
shoul d be done.

MR. TSCHI LTZ: One comment on this though,
that the industry in our public nmeetings on this issue
doesn't find this to be an unacceptabl e approach to
them There's been no feedback that this is
unacceptabl e in any way according to the industry and
t hen --

CHAI R SHACK: Well, they want a total CDF,
| heard a different story.

MR. DINSMORE: Well, they want a total but
when t hey --

CHAIR SHACK: Well, and if a total is 10

that's a big difference between linmting ny increase

to 10°°

MR. DINSMORE: They wanted to report the
total but --

CHAI R SHACK: W didn't get any comrents
t hat --

MR. DINSMORE: As M ke said, during the
di scussions in all the neetings the industry didn't
have a heartache with this. | think they think that
if --

CHAI R SHACK: You think they understand
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it, right?

MR DINSMORE: |'msure at |east sone of
them do. The bundling was very popular and if you
keep your bundling and then the change is nade to it
and - -

VICE CHAIRWALLIS: Well, I"'mwth George.
When you risk inform regulations, you ought to know
what risk informng neans and you ought to neet
certain standards. |If one of themis RG 1.174, you
need to know what that is. You can't interpret it
differently when you start risk informng different
regul ati ons.

MEMBER APOCSTOLAKIS: It rmakes a big
difference in the acceptability because if you keep
track of the total CDF, that goes on the horizontal
axis of the diagram right? So for each change, you
still have the 10*, "®> but you nove a little bit to
the right, which really doesn't make any difference
because it's a flat line. Only when you exceed the
10°* it nmakes a difference. However, in your
interpretation, it's very different now, because |
have a CDF here but now the total delta CDF has to be
bel ow 10°°, which is a hell of a difference.

VI CE CHAIR WALLIS: Well, you have a curve

instead of a --
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MEMBER APOSTOLAKIS: | think the industry
want a total CDF, because they know you nove a little
bit to the right but a little doesn't nake any
di f ference.

MR. DI NSMORE: But they didn't object
strenuously to this.

MEMBER APOSTOLAKI S: Wl l, then we object,
| object.

CHAI R SHACK: We'Ill hear fromindustry.
W can find out whether they object. Let's nove on.

MEMBER APOSTCLAKIS: Well, that's not a
criterion anyway.

CHAIR SHACK: No, it's not. W're just
| ooking for information, George. W're gathering
information. W've gathered sone, we're going to
gat her now.

MEMBER APOSTCOLAKIS: Hopefully, we'll
speak with sufficient clarity and vol une.

MR. DINSMORE: We've got a couple big
ones. Maybe I'Il go through this one real quick
unless there's a lot of interest. This just as to do
with -- this just has to do with the different
reporting requirenments. Oiginally, in the proposed
rule, they should report if there is a significant

reduction in the capability and what it's changed to
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now is if they exceed this 10°° on total cunul ati ve,
t hey have to report steps in the schedule to bring the
facility back into conpliance and this essentially
gives us the informati on that we need when we need it,
which is if the criteria is exceeded, what are you
going to do?

So I'll go fast. This is the |ast one.

MEMBER APCSTCOLAKIS: But again, there is
anot her corment that | want to nmake here. W spend
all this tinme tal king about quantitative part and the
periodic updates and so on. However, in the rule
itself, there is a major way out of this when | says
to the extent that risk assessment nethods ot her than
PRAs are used to devel op quantitative or qualitative
estimtes of changes to CDF and LERF in the risk
i nvolved, a licensee shall justify the other nethods.

So | don't understand how ri sk assessment
net hods ot her than PRAs are used to devel op
guantitative estimtes.

MR. DINSMORE: Well, they could take
seismic margi ns analysis and use that factors to --

MEMBER APCSTOLAKIS: It's not part of the
PRA, or qualitative estimtes of changes, how can you
have a qualitative estimte of delta CDF?

MR. DI NSMORE: Negli gi bl e.
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MEMBER APOSTCLAKI S:  Negligi bl e?

VICE CHAIR WALLI'S: Less than what?
MR. DINSMORE: Well, if you made a change
and you cal cul ated these things and it was, | don't

know five 10 and then they the guy said, "Well, your

radi ati on nonitor on the wall m ght break", is that --
it's going to have a negligible -- | nean, we've seen
these. | can't think of one off the top of ny head,
but we've --

MEMBER APOSTOLAKIS:  So PRA then here
nmeans specifically --

MR. DINSMORE: fault trees and event
trees.

MEMBER APOSTOLAKI'S: And when you do
mar gi ns you don't |look at fault trees and even trees?
You do, right?

MR. DINSMORE: W have a success path.

MEMBER APOSTOLAKIS: | don't know. |
think this business of referring to qualitative
estimates of --

MR. DINSMORE: We can try and go back to
the | SME standard and see if there's any way to --

MEMBER APOSTOLAKI S:  Ckay.

MR. TSCHILTZ: | think part of the issue

there was that if this wuld also incentivize
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licensees who didn't have a full scope PRA because
their qualitative assessnents would need to be
boundi ng and boundi ng and conservative and t hey woul d
be losing the benefit by not having a full scope PRA
t hat was in accordance with the standard that | et them
nore accurately quantify these risks.

MEMBER APOSTOLAKI S:  But the -- | nean, as
you know, there has al ways been a debat e about whet her
you should really reap the benefits of risk inforned
regul ations without a good risk analysis. And | know
t hat Comm ssi oner McGaffigan has said that a good PRA
is the price you have to pay to be risk informed and
get all the benefits.

MR TSCHILTZ: And | think this follows
along with that phil osophy because you're basically
goi ng to be penalized by your conservative analysis in
there without a full scope PRA

MEMBER APCSTCLAKI S:  No, when you have a
conservative analysis, | appreciate that but when you
say that sone |icensees don't have a full scope PRA or
they are excluding external events and so on and we
still want them to have the benefits, |I'm having a
problemwi th that. Wy don't they have a good Leve
1 PRA? They should. |[If they want to enter this pace,

t hey should. | nean, we were using these argunments in
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1997 and ~8 when we were --

CHAI R SHACK: CGeorge, we're running |ate.
Let's nove on

MEMBER APCSTOLAKIS:  Well, but it's
important. | nean, we can't just --

MR. RUBEN. | would just note, the staff
certainly agrees with you. The issue that M.
Dinsnore was nentioning conmes into effect where
they're Perry bottl e goes beyond Level 1 in a conplete
sense. There are non-quantitative nmethods that are in
t he various ASPI standards or draft standards that
al l ow margi ns for boundi ng approaches. Wether those
are acceptable for an individual applicationto us is
something that we have to judge on a case-by-case
basis in the application. But for exanple, nost
people use seismic margins and you just have to
identify a couple success paths for safe shut down.

And so you don't have a quantification out
of that but you can make sone boundi ng cl ai ns t hrough
t he Kennedy nethod that we've been applying for a
nunber of times. | think we've nentioned it to you.
We can back cal culate in an approximte seismc risk
contribution. But the uncertainties are very
different and the sanme is true for fire for peopl e who

use the fire analysis. It's usually a very
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conservative evaluation. | nean, you just add all the
nunber s toget her, you get -- you can get a mi sl eadi ng
perspective but the nethods are allowed in the
baseline risk -- excuse me, risk standards.

MR. DI NSMORE: Ckay, go.

CHAI R SHACK: Co.

MR. DINSMORE: The last issue is operating
restriction when in a configuration not denonstrated
to meet the ECCS criteria, ease of acceptance criteria
for breaks bigger than TBS. And let nme take a quick
m nute and explain that one. PWRs will nost likely be
permtted to rai se power because of the snaller design
basis LOCA. Because single failure criteria and the
simul taneous |1 oss of offsite power are not required
for breaks greater than TBS, it is |ikely that sone
facilities may credit both LPCl trains to denonstrate
mtigation of the | argest breaks.

The question imediately arises is, what
do we do about operation when for exanple, one of the
LPCl trains is out for nmaintenance? Assum ng that no
ot her non-safety-related equi pment can be used as a
LPCI, when one LPCl trainis out, that facility would
be operating in a configuration not denonstrated to
neet the ECCS acceptance criteria. Did | explain that

wel I enough?
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MEMBER CORRADI NI :  For breaks greater than

TBS.

MR. DI NSMORE: For breaks greater than
TBS, right.

MEMBER BANERJEE: That was a public
comment ?

MR. DINSMORE: Well, okay, the proposed
rul e prohibited operation of this configuration, said
you couldn't do it. |If you take -- if you need both
LPCl punps, if you need both LPCI punps, you take one
out for maintenance, you either have to put other
equi pnent that can deal with it or you could reduce
your power.

VICE CHAIR WALLIS: But generally, you
have to operate at the | ower power.

MR. DINSMORE: You'd have to operate, so
that was the proposed rule.

VI CE CHAIR WALLI'S: You nean, you have to
shut down or you have to operate at | ower power?

MR, DI NSMORE: Lower power.

VICE CHAIR WALLIS: You go back to your
per - power upr at e.

MR. DINSMORE: You'd have to go back to
you coul d denponstrate that you could mtigate them

VICE CHAIR WALLIS:  Ckay.
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MR. DI NSMORE: So the public conments,
restriction was not commensurate wth safety
significance of the configuration and could increase
ri sk by reducing pernmtted on-1ine naintenance.

MEMBER BANERJEE: Wiere did this coment
come fronf

MR. DINSMORE: Pretty nmuch everybody.
Thi s was one of the show stopper conments, one of the
t hree.

VICE CHAIR WALLIS: So how bad can this
configuration be? Can you take out both punps?

MR. DINSMORE: Well, you couldn't take out
bot h punps because you would violate your |ess than
TBS tech specs and you couldn't take one out -- one
punp out indefinitely because you would viol ate your
-- but you could definitely get into this situation

Now the final rule at this point in tinme
is different than from the one which is on the web.
The one on the web says, operation of this
configuration not to exceed seven days. The one that
we got this week or that we developed recently is
operation in this configuration not to exceed 14 days
per year. Now we chose 14 days because it's
consistent withrelated guidelines oninitiating event

frequencies. It's sufficiently long to all ow nost
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mai nt enance activities at a |longer period of tine
would not be consistent wth maintaining the
capability to successfully mtigate the full spectrum
of LOCAs.

And on the next slide is the guidelines
that are simlar but no perfect. No guidance directly
addressing the system exists but sone rel ated does
exist. Reg GQuide 1.177 approach -- which we use
essentially to develop risk informed allowed outage
tinmes.

MEMBER APOSTOLAKI S:  Water?

MR. DINSMORE: 1've got sone, thank you
This reg guide has an acceptance criteria for
integrated conditional core damage probability |ess
than five times E’. If you had a 1E  "° per vyear
frequency, for a LOCA that has no nitigation, you can
neet that ICCDP if you had an AOT of 18 days. The
SRP Chapter 221 and 222 identify design basis events
that need to be mtigated as those events with a
frequency greater than 10 per year. Now if you had
a one time 10° per year frequency event that could
exi st for four days during the one-year period before
exceedi ng an annual frequency of 1E".

Now, again these qguidelines do not

directly address our situation. During the allowed
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outage tine developed under Reg Guide 1.177, all
design basis events can still be mtigated unless
ot her independent failures occur. During operation I
this configuration, however, mnmtigation is |ost
wi t hout any additional failures.

The 107 per year guideline in the SRP was
devel oped to identify external events to the plant
that need not be included in the design basis. So
after a fair anmount of discussion, we selected the
time interval consistent with the AOT interval that's
14 days, which is consistent wth 18, because
configuration is tenporary as it is during AOTs, but
i ncl uded the SRPs per year constraint because thereis
not available mtigative capability which is not
permtted by the AOT extension but which is permtted
by the SRP.

MEMBER MAYNARD: Can | understand the 14
days per year, that's cumul ative 14 days per year?

MR. DI NSMORE: Yes, sir.

MEMBER MAYNARD: (kay, what happens if you
exceed that? Do you shut down for the rest of the
year or how do you reset that?

MR. DINSMORE: No, you'd have to either
avoi d further nmintenance that m ght put you in that

situation or reduce power to where you can denonstrate
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or there would be several options.

MEMBER APCSTCLAKIS: If | do nothing, if
| don't request any change to ny plant and this rule
now goes into the books, would there be any
configurations that violate the ECCS acceptance
criteria?

MR. DI NSMORE: Probably not because you'd
be able to neet them unl ess you make changes to --

MEMBER APOSTOLAKI S: The whol e idea of the
current rule is that it's a bounding rule, either
there are no configurations or --

MR. DINSMORE: Well, this only kicks in if
you're in a position, an unanalyzed condition where
you - -

MEMBER APCSTCOLAKIS: O if you request a
change that leads to sone sequences violating the
criteria but they're of | owfrequency. You still don't
want to be in those configurations? Let's say |
request something. Can | still request a renoval of
equi pnent? | renenber that was prohibited in the
earlier version.

MR. DINSMORE: It's not prohibited by the
rul e.

MEMBER APCSTCLAKIS: It's not prohibited

now. So let's say | renove sonmething and ny risk
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criteria are net, acceptance guidelines are net,
everything is met. But now there are sone
configuration -- some sequences, sonme configurations
where | violate the deterministic criteria. Then
could be in one of those for up to 14 days; is that
what it is? Intentionally, because sone of these are
al so unintentional. They involve random failure,
right? | can't do rmuch about them

MR. DI NSMORE: Yes, intentionally --

MEMBER APCSTCOLAKIS:  So intentionally, |
can be in one of those for up to 14 days.

MR. DINSMORE: Those being that you took
sonmet hing el se so you can't --

MEMBER APOSTOLAKI S:  Yeah

MR. DI NSMORE:  Yes.

MR. TSCHI LTZ: Let me just clarify that
and that is, say for exanple, you uprated power so for
a |large break LOCA you need both LPCI trains to
mtigate and your existing tech specs are |ess than
the TBS allowed you to take one punp out for three
days, that woul d govern your outage of the LPCI punp.
You woul d allow -- you'd be allowed to keep that punp
out of service for three days and by existing tech
specs you woul d then have to shut down after that.

So in many cases, | think existing tech
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specs will govern. For equipnment that's not safety-

rel at ed equi pment and equi pnent that's not in the tech

specs this will govern over that equipnent and we
received a |l ot of public comment about well, if we're
going to credit -- licensees are going to take credit

for non-safety rel ated equi pnent, they don't want to
have to put it in the tech specs.

So this was a way to provi de an accounti ng
for the availability of that type of equipnent that
was being credited to mtigate the greater than TBS
but not necessarily in tech specs. So it covers both
t hat equi pnent not in tech specs and tech specs.

MEMBER APOSTOLAKIS: If | -- I mean, it's
interesting that now we don't require -- now we all ow
t he renoval of equi prment at |east in principle.

MR. DINSMORE: There might be a caveat in
t here about the security.

MEMBER APCSTOLAKIS: Right, but if I were
to renove something would the requirenment of
mai ntai ning the defense in depth philosophy say no,
don't do that?

MR DINSMORE: It mght if you could --

MEMBER APOSTCLAKIS: But it's not clear
that it would al ways do.

MR TSCH LTZ: Well, this -- | think this
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situation, the Conm ssion toldus to, I think, bal ance
the unavailability of this equipnent with its safety
significance, so this was our attenpt to do this, to
realize that this was a fairly | owfrequency event and
that there needed to be sonme bal ancing to allow for

other activities at the plant that would put themin
a configuration where they may not be able to mtigate
for short periods of tine this very unlikely event.

So if you were to strictly foll ow def ense
i n-depth principle, during that short period of tine
there is not defense in-depth.

MR. RUBEN. The one thing -- Mark Ruben
again, the one point | wuld add is that it's not
necessarily the result of any break into the TBS zone
that you would not mitigate. Say your TBS is 11
i nches, 12 inches, with the power uprate and assumni ng
a doubl e edge guillotine break, the success criteria
may be two LPClI punps. That's an offset break. |[|f you
ook at a 14 or 15-inch break or equival ent break
area, you could very well still have mtigation
success but we're only calculating it at the TBS and
at the bounding limt. So somewhere you cross the
line, we don't know where.

VI CE CHAI R WALLI S:  How about mai nt enance?

You have two accumul ators. You need them for the very
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big breaks, don't you, the accumulator is a |arge
break LOCA. Suppose that the val ves and things
deteriorate so that they don't function so well. |Is
there any obligation to fix themup if you' re stil
sort of probabilistically are doing well enough on the
| arge breaks with themin their bad state?

MR. DINSMORE: Well, you have to be able
to mtigate up to the double ended guillotine with
ever yt hi ng wor ki ng.

VICE CHAIR WALLIS: Mtigate though but
| ess stringently with | ess probability, right?

MR. DINSMORE: Well, if you needed both of
t hem and one of them keeps failing, you' d run into
this 14 days after awhile.

VICE CHAIR WALLIS: But you see what |'m
getting at. | nean, they could deteriorate to the
poi nt where you neet the new criteria but you don't
neet the ol d ones.

MR. TSCHI LTZ: The criteria you're
referring to is that you --

VICE CHAIR WALLI S: The new ones that are
going to be in the reg guide.

MR. TSCHI LTZ: The reg analysis and the
not having to withstand single failure --

VICE CHAIR WALLIS: Right, all that sort
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of thing, right.

MR. DINSMORE: -- and crediting safety,
fromthat perspective yes.

VICE CHAIR WALLIS: Al right, and you
don't need them Maybe you only need one accurul at or.
| don't know but -- so you could just let one
deteriorate to the point where it doesn't work.

MR DINSMORE: O take it out of tech
specs or -- Ralph, | think has done sone analysis to
| ook at this.

MEMBER CORRADINI: | nean, that's what |
read it to be the case. | guess that's the way --
unl ess | m sunderstood your whol e discussion, there
could be a whole raft of things that just kind of are
unnecessary. They just start appendages that start
frittering away.

MR. DINSMORE: As long as it satisfies the
criteriain the rule, they can do it.

MR, TSCHILTZ: Just realistically, from
the standpoint of the fact that this is an issue
that's going to be periodically reviewed by the staff
and the back-fit rule doesn't apply and if there's
i nformation that woul d change t he determ nati on of the
TBS, | think there's an incentive for |icensees not to

rip out equi pment. There may be incentives to take it
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out of tech specs but not to take it out of a
facility, not have as stringent of surveillance
requirenents on it. At least that -- fromthe
di scussions that we've had with the industry on it,
t hat woul d be the type of things that they are | ooking
for is not have such stringent surveillance tests,
maybe not have it specifically in tech specs but the
equi pnent would still be left at the facility.

MEMBER APOSTOLAKI'S:  So one would then --
one could use 50.69 to do this, use sone -- let's say
| have now a pi ece of equi pment that is safety rel ated
and has all the special treatnent requirenments i nposed
onit, then | can conme to you and request that these
be noved to risk category 3 in the 50.69 thing using
i nportance neasures and all that because this rule
allows me to do that?

MR DINSMORE: | don't think there's nuch
of a connection. | nean, this rule would allow you --

MEMBER APCSTCLAKI'S: Wiy not? |'m going
to change the status formsafety related --

MR. DINSMORE: Well this wouldn't -- okay.

MEMBER APOSTOLAKI S:  Then |I'm i nvoking the
ot her rul e now.

CHAIR SHACK: | nean, this would be

safety related but not safety significant if it was
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only needed for a |arge break LOCA.

VICE CHAIR WALLIS: Right, right.

MEMBER APOSTCLAKI'S:  This rule allows ne
to do that in principle but now howto do it, 1"l
have to go to 50.69 and | take the i nportance neasures
and showthat it's not risk significant even though it
is now safety related so it goes fromRi sk 1 to Ri sk
3. And | renove sone of the special treatnent
requi renents. |Is that a conceivable --

MR. DINSMORE: If you could nmake sonet hi ng
non-safety rel ated because of thisrule, thenit would
be --

MEMBER APOSTOLAKIS:  This rule just allows
me to do it. It doesn't say howto do it.

MR. DI NSMORE:  Yeah.

MEMBER APOSTOLAKIS:  So then | would go to
another rule that tells me howto do it.

VR. DI NSMORE: Right, we haven't
consi dered aval anchi ng.

MEMBER APOSTCLAKI'S:  You haven't what ?

MR DI NSMORE: We've considered tentacles
but not that aval anching effect.

MEMBER BANERJEE: WII this rule you're
proposing to apply to the advanced reactors that are

comng in as well?
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MEMBER APCSTCOLAKI S: That's com ng up

CHAI R SHACK: Yeah, we're going to have to
nove on. \We're running out of our nmargin here.

VICE CHAIR WALLIS: WII it allowyou to
have | ess water --

MEMBER APOSTOLAKIS: WII we have any
redundancy | eft?

VICE CHAIR WALLIS: WII it allowyou to
have | ess water avail abl e for cooling the core because
you don't need to pour it in. It goes out the |arge
break. WII it enable you to have a smaller | R\ST
tank and things like that? You don't need them any
nor e because you're so big. Wuld it enable you to do
t hat, have | ess water avail abl e?

MEMBER BANERJEE: Yeah, it has al so
inplications for AP 1000 and --

MR TSCHILTZ: You still need to be able
to mtigate the | arge break LOCA

VICE CHAIR WALLIS: Only with a | ower
probability and wi thout all these other things going
wWr ong.

MR. TSCHI LTZ: Froma practical sense, |
don't know why anybody woul d change the size of the
tank. They'd have to replace it with another tank

t hat woul d have to supply water to a | arge break LOCA
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VICE CHAIR WALLIS:  Well, I'mjust sort of

sayi ng you mght put -- keep less water in there.

MEMBER BANERJEE: It was sort of on the
border for the |l arge break LOCA the | RAST system for
t he AP1000.

CHAI R SHACK: W'l take a break now for
10 minutes since we're running kind of tight here.

(Wher eupon, a recess was taken at 11:03
a.m)

CHAI R SHACK: We're back into session.
W're running I ow on tinme here.

MR. DUDLEY: kay, again, |I'mRichard
Dudley. | work in the Division of Policy and
Rul emaking. Briefly I'd like to discuss the
applicability of 50.46A to future reactors. The
proposed rule and as -- which the Conmittee saw, did
not apply, did not allow 50.46A to be applied to
future reactors. It was limted to existing BWRs and
PWRs because these were the reactors from which the
expert elicitation curves were devel oped and these
were the reactors that we fully understood how 50. 46A
woul d i npact them

The Comm ssi on, however, gave us direction
to solicit public comments on whether this proposed

rul e should be applicable to future reactors and we
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did that. W put that in the Federal Register as one
of the specific questions on which we were soliciting
public feedback. And as you mght -- well, as you
know now, industry commentators came back unani nously
in favor of applying 50.46A to future |ight water
reactors that are simlar to current |ight water
reactors.

In reviewing the industry coment, we
| ooked at some future designs, AP100, USEPR, ESBWR and
we |ooked at them and thought, well, they m ght
potentially be simlar and there mght be ways that
you could apply 50.46A to these future designs in a
manner that's consistent to howit would be or will be
applied to existing BAWRs and PWRs.

MEMBER ARM JO  Just a question. You
didn't nmention ABWRs. Are they included as future?

MR. DUDLEY: | really couldn't answer
that. Are they certified? ABWRS are certified?

MEMBER ARM JO  Yes, it's a certified.

MR. DUDLEY: The problemwith a certified
design is that you can't change it and if an ABWR
want ed to cone back in and change for recertification
or sonmething like that, | would think they would
certainly have the same flexibility as these other

facilities. AP 1000 also, | believe, is certified.
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MEMBER CORRADI NI :  Certified meaning by a

current rule? | don't understand what the
certification change is into all of this.

MR. DUDLEY: Design certification has been
i ssued and it was done as a rul enaki ng so that design
i s approved but frozen as a basis of that rul emaking.
So they can't really change those designs w thout
goi ng back into a rul emaking or a |icensing process.

VICE CHAIR WALLI'S: Can we get back to the
guestion of water. It appears that if you relax these
requi renents for |arge breaks you m ght not need so
much water. Now, AP 1000 is vul nerable to sone
sei sm c consi derations because of the huge water tank
that it has on its roof. And if they don't need so
much water, they don't need so nmuch water up there.
They can change a | ot of things about the whol e design
which would nake it nore attractive or nore --
withstand seismic better. It has those sorts of
effects, doesn't it?

MR. DUDLEY: There are significant
effects. The tentacles of this sort of a decision are
wi despread. W're not here today to tell you that it
-- that AP 1000, USEPR, ESBWR are simlar. Al we're
saying is that they are potentially simlar and --

VICE CHAIR WALLIS: And you're going to
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| et themuse a TBS.

MR. DUDLEY: No.

VICE CHAIR WALLIS: You're not?

MR. DUDLEY: No, what we're going to do is
we're going to allowin the final rule |icensees who
believe they are simlar to come in wth an
application and explain to us in great detail why
they're simlar, what aspects are sinmlar and on what
basis they think they are simlar. And we're also
going to allow those licensees in the final rule to
propose a TBS for their design that would result in a
simlar effect as the current design specific TBS
t hat have been specified in 50.46A for PWRs and BWRs
which are different. So we're going to allow
| icensees to make their case and propose their TBS.

The rul e does not say that that neans t hey
can apply it. It means that if the NRC agrees that
they are simlar after conpleting a design specific
review, of their basis for why they're simlar and if
the staff agrees with their proposed TBS --

VICE CHAIR WALLIS: Well, you don't know
the criteria for a status in the TBS al ready. How can
you apply it to something else. | nean, the whole
sort of -- they're only simlar on the basis of the

expert elicitation? 1s that the basis? Wat else is
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there to justify it?

MR. DUDLEY: W -- again, |icensees cone
in, they make their case. The staff has to approve
nunber one, that the concept is indeed sinmlar, and
nunber two that the TBS that they propose is --

VICE CHAIR WALLIS: Yeah, it's obviously
simlar.

MR. DUDLEY: W have devel oped --

VICE CHAIR WALLIS: | nean, if they have
expert elicitation, it |looks |like the sane kind of
pi ping, they're probably going to get approval.

MR. DUDLEY: Right. Wll, we' ve devel oped
some general simlarity characteristics. And these
are the ones that we've |ooked at. W're going to
have to -- licensees will have to nmake a case why --
that LOCA frequency versus pipe size for their
facility is simlar to or bounded by the curves in the
export elicitation. Licensees should probably give us
-- simlarity woul d depend on the overall piping
configuration. Maybe some piping configurations are
such with maybe say a manifold and a |lot of small
pi pes, maybe a single pipe rupture is not -- would not
be a simlar application.

Maybe you need to | ook at the rupture of

t he mani f ol d and maybe you get no credit because since
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the manifold could rupture, that's your doubl e ended
guillotine break. W could conclude on the basis of
pi ping configuration that the facility design, a new
reactor design was not simlar.

We al so need to | ook at core --

VICE CHAIR WALLIS: Let's go back to this
-- I'"m sorry, but this LOCA frequency is based on
pi ping configuration, isn't it? |If the pipeis

| onger, it has a higher frequency of failure; is that

right?

MR. DUDLEY: Well, | believe Rob Tragoning
has | ooked at those things. | believe that |ength of
the pipe is not so inportant. It has to do nore with

nunmbers of el bows and nunbers of welds.

VICE CHAIR WALLIS: Ch, places where it's
nore |likely to break?

MR. DUDLEY: Yeah, so, you know, those
will all be issues that are |looked at. And it won't
be a decision nade by any single individual. There
will be amulti-disciplinary reviewteam put together
wi th systens fol ks and engi neering fol ks and chem stry
and - -

VICE CHAIR WALLIS:  Now, the third bullet
is very interesting because | haven't really seen that

applied to the present rule at all.
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MR. DUDLEY: Well, what we're --

VICE CHAIR WALLIS: Wy shoul d you apply
it to new reactors?

MR. DUDLEY: What we're worried about is
that a licensee could conme in with a new design and
design their facility with a containnent that's not
| ar ge, robust and substantial as the contai nnents that
we're confortable with now And those | arge, robust
containnments give us significant margins for
protection agai nst severe accident and we woul d | ook
very -- with great concern over a new facility design
that came in with an insubstantial containnent that
woul d not give good protection and margi ns agai nst
severe accidents.

And we mght not -- again, that m ght be
anot her criterion we would use to determ ne that they
were dissimlar or not simlar and woul dn't be al | owed
to use 50. 46A.

CHAI R SHACK: You need to nopve on.

MEMBER CORRADINI: Bill, one nore
guesti on.

CHAI R SHACK:  Ckay.

MEMBER CORRADI NI : | guess |'m confused
because the contai nnents are not -- unless | nmight be

wrong about this, so you correct ne, but contai nments
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are not designed off of for severe accidents. They
may have been invented for that but all their criteria
for perfornmability are essentially LOCA based.

MR. DUDLEY: LOCA, steamline break, other
desi gn basi s acci dents.

MEMBER CORRADI NI :  Ckay, and what | guess
l"mtrying to unravel here is that so you're going to
| ook at things beyond the design base to determine if
t hese geonetries are -- or these new plants are such
that you can consider themsimlar?

MR. DUDLEY: These are the factors that
we' ve been able to develop in a short period of tine.
It may be when we're doing this nulti-disciplinary
desi gn specific reviewwe uncover a newfactor that is
al so inportant and has a bearing on the decision. W
woul d not be constrained by the rule to applying any
group of factors. W can use whatever factors,
significant criteria we think we need to nake this
determ nati on

MEMBER CORRADINI: Can | just follow up
wi th one other thing?

VMR, DUDLEY: Yes.

MEMBER CORRADI NI :  The reason | asked it
back to the ECCS i s because |' mjust thinking out |oud

and | could be wong about this; if | had a power
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uprate and it had nore -- no, never mnd, |'ve
answered my own question. Thank you.

MR. DUDLEY: Ckay, and as we -- as we gain
experience with this sort of thing, we'll have better
gui dance and as soon as we get -- we wll include
gui dance to the extent that we can in the regulatory
gui de, but we have to recogni ze that for reactors that
you haven't seen, you can't -- thereis areal limt
to the accuracy of the criteria that we can devel op
now and t hat we nay have to very nmuch rely on criteria

that we deternmine as a result of |ooking at the new

desi gn.

MEMBER BANERJEE: | guess the nost useful
thing about this rule would be -- one useful thing
certainly that they could -- if they knew it would

apply, design to neet the rule and get a lot of margin
out of it, credit out of it, you can see how this
could be applied to the new designs, if they knew it
woul d be appli ed.

MR. DUDLEY: A vendor or a licensee
starting with a clean sheet of paper has the maxi num
flexibility. They can nake the nmaxi num anount of
changes from adopting 50.46A. Yet the staff's basis
for approving the existing 50.46A is that some of the

changes that |icensees can nake are |inmted by other
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factors. So we would not think that a new |icensee
could come in with a bl ank sheet of paper and just run
wild with this thing and make trenendously different
changes. The --

MEMBER BANERJEE: But the nmjor benefits
of this could come with the new generators of
reactors.

MEMBER APOSTCLAKIS: | nean, the whole
thing here rests on 1.174 and | don't see how that
could be applied to a newreactor. They would really
have to do sonething el se, because all the changes, |
nmean, you're asking themto keep track of the changes
and conpare themto guidelines that --

VICE CHAIR WALLI'S: No, George, they would
apply to the design of the ECCS itself.

CHAI R SHACK: Ri sk inforned changes.

MR. DUDLEY: The risk informed acceptance
criteria.

MEMBER BANERJEE: For exanple, for the AP
1000, it could significantly inmpact the | RAST system
how it's set up.

MEMBER CORRADI NI :  But | think what George
is saying though is true. Now, they've invented a
third category of accidents that's not a desi gn base.

It's not a severe accident. And it's essentially

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




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

143

controlled by both a design basis-like set of
cal cul ati ons and a risk calculation that's
differential. And you have nothing to differentiate
agai nst .

MEMBER APOSTOLAKI S:  That's right, for the
new desi gn, you don't have a base line.

MEMBER MAYNARD: But you do have a
baseline for certified design. Don't you have a
baseline for the certified designs? They nay not be
the --

MEMBER APOSTCLAKI'S: The ones that have
al ready been certified, you do but even that is not a
conpl ete PRA because a |l ot of things are m ssing.

MEMBER MAYNARD: Okay, but it is a
conpl ete sheet of paper.

MEMBER SI EBER: There's a | ot of things
you don't know yet.

MEMBER APOSTOLAKI S: Yeah, exactly.
That's why they're m ssing, yeah, until you go to the
COL stage and soon. So | think it will take a little
nore thinking howto apply this to a new design
because the rule right now refers to existing LWRs
t hat have been |licensed. W have estimtes of the CDF
and we are changing things and conpare it wth

acceptability limts and so on. But for a new design,
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you don't have any of that.

MR. DUDLEY: You make a good conment in
that the ri sk acceptance criteriainthe existingrule
based on current reactors and i f newreactors are nuch
safer, we would probably need different risk
acceptance criteria, would we not?

MEMBER APCSTCLAKIS: Also -- I'msorry.

CHAI R SHACK: Let's nobve on.

MR. DUDLEY: It seens to ne that we night
-- that's a good coment. Ckay.

MEMBER APCSTCOLAKIS: Finally, you got a
good conment.

MR. DUDLEY: Gary Hanmer is going to talk
about the BWR transition break sense.

MEMBER APCSTCOLAKIS: So this is the part
of the agenda that was supposed to be done an hour
ago.

CHAI R SHACK: Yes, yes.

MR. HAMMER. Good norning, |'m Gary
Hanmer. W've been working on the TBS sel ecti on over
the last couple of years and we devel oped several
criteria that we wanted to use in order to nake a
conservative selection. There was sone di scussion
earlier about the TBS becom ng a design basis [imt

and that's an inportant consideration because if
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you're doing that, then you do want this to be a
conservative limt because everything below that is
within the design basis and like setting all other
design basis limts, you want to consider
uncertainties and things |ike that.

But we started with the expert elicitation
estimates as a starting point at the 10°° per reactor
year frequency and | think we mde adjustnents to

account for uncertainties and sensitivitieswithinthe

elicitationitself. There were uncertainties that the

elicitation panel estimated for their own estinmates
and then there were sensitivities in howyou aggregate
that data and we've had discussion with you fell ows
before on sonme of those things.

VICE CHAIR WALLIS: This 10 ° came from
the Commission, didn't it?

MR, HAMVER  Yes.

VICE CHAIR WALLIS: Thank you.

MR. HAMMVER: That was gui dance fromthe
Commi ssion. And then we --

MEMBER APOSTOLAKIS: Actually did the
Comm ssi on ever say whether this was i ntended to be a
nmean val ue or they just gave you a val ue?

MR HAMVER: | can't exactly renenber.

VMEMBER KRESS: It was a nean val ue.
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MR HAMMVER: | think we did start with a
nmean value and then we |ooked at -- because we had
estimates for nmeans and we have estimates for 95'" and
all of those nunbers.

MEMBER APCSTCOLAKI S: But the ranges that
you called later really come fromthe fact that you
| ook at the nean and the 95'" percentile and say this
is a range.

MR. HAMVER. Ri ght.

MEMBER APOSTOLAKI S:  |'m not sure that the
Conmi ssion intended this to be 95'" percentile, but |
don't renmenber what it was.

MR HAMMER: Like | said, the TBS becones
a design basis limt. So that's the way we | ooked at
it was that we would consider signi ficant
uncertainties and other things. On the third bullet,
there were other things that we also wanted to
consider, failure of nechanisns that the elicitation
did not or could not specifically consider such as
seism c | oads, heavy |oad drops, other things that
tended to be plant specific, even things |ike active
LOCAs |ike stuck-open valves and things |ike that
where you coul d get significant types of LOCAs.

Then we wanted to | ook at what are the

actual configurations in the plants. You know you
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have these pipes that are very big pipes in the main
cool ant LOOP and t hen you have snal |l er pipes attached
to those. |s there sonme |ogical demarcation that we
shoul d consider with regard to that? Thi nking about
the possibility what if you conpletely fail a pipe,
what does that represent and what does that | ook |ike?

Then we wanted to ultimately cone up with
something that we felt like had regulatory stability
because the rule as it's proposed has init a built in
nmechani sm where the NRC could change the TBS after
bei ng reeval uated and we coul d i npose that without
goi ng through the backfit process in order to make
licensees adjust to the new TBS. So rather than go
t hrough that process and have sone iterative thing
where, no, we set it too high, no, we set it too | ow,
and so to speak nmake an unstable choice, we would
rat her nake sonething that was nore conservative to
add some stability.

Okay. This is specifically about the
elicitation, a little nore information about that.
When you consider the 95'" percentile which we wanted
to do to address sone uncertainty in the esti mates and
then ook at the different sensitivities in the way
the data is aggregated, for BWRs you cone up wth

approxi mately a range of nunbers from13 inches to 20
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inches in dianeter. That would be a circul ar opening
equi val ent and that considers like | said the 95'
percentile and then we | ooked at the geonetric and
arithnetic --

VICE CHAIR WALLIS: Can | ask you about
that? | mean it may be reasonable that the attached
pipe will break but it's probably unreasonabl e on the
same basis to assune a 20 inch break in a nmain pipe.
It would be a different phenonenon, isn't it?

MR HAMVER: But the estimtes, G aham
were a conposite of all of these things.

VICE CHAIR WALLIS: Right.

MR HAMMER  And so w thout further
parsing it --

VICE CHAIR WALLIS: They still have to
consider this partial break of the main pipe?

MR, HAMVER  Yes.

VICE CHAIR WALLIS: Because you m ght go
further and say the mai n pi pe doesn't break at all but
you have to consider these attached pipes breaking.

MR. HAMMER. Right. Yes, we -- Your point
is well taken. Wells are typically circunferentially
oriented. So in order to get a break of this size --

VICE CHAIR WALLI'S: You break a whol e

pi pe.
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MR. HAMVER:  You woul d nost |ikely break

it all the way around circunferentially and get that
kind of a break. So that was the reason why we wanted
to focus on the attached pipes. But the elicitation
estimates were al so i nclusive of these partial breaks
that you' re talking about. So all that's mxed in and
it's kind of hard to separate.

MEMBER ARM JO In this elicitation, what
was a dom nant nechanism that would cause these
failures? What did they use as the mechani smt hat
woul d trigger these failures?

MR, HAMVER. | see Rob has stepped to the
m crophone. He's the expert.

MR. TRAGONI NG Yes. Rob Tragoning from
Ofice of Research. A couple of pieces of
clarification.

MEMBER APOSTOLAKIS: W can't see you,
Rob. Can you nove a little bit?

MR. TRAGONING That's a function of the
m crophone. | could have sat there, but | figured it
was safer behind everyone.

(Laughter.)

MR. TRAGONING To clarify Professor
VAl lis' conment about the partial breaks, again when

we did the elicitation it was primarily based on fl ow
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rate. You could have a full circunferential break of
a large reactor pipe and give you the equival ent flow
rate of a 20 i nch doubl e ended guillotine type break.
It would depend on how the pi pes woul d separate and
the configuration and things |ike that. So when we
say partial it's good to keep in mnd that we're
really saying partial with respect to being a double
ended guillotine break which is the worst possible
scenario for any given size piping.

And the second question to pick up over
here --

CHAIR SHACK: Didn't the elicitation al so
concl ude that, say, a six inch dianeter break was nore
likely to come fromthe failure of a six inch pipe
than is a six inch partial break in a 20 inch pipe?

MR. TRAGONING In general, except for
BWRs where there was concern with BWRs with a | ot of
the main LOOP piping where that piping had not been
repl aced and even though there had been mtigation
neasures that had been applied that the panel
uni versal ly recogni zed as being generally effective,
they still believed that even though they were
effective one of the major risk drivers for the BWR
frequency estinmates were partial failures of the main

recircul ation LOOP pi pi ng. However for PWRs and then
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smal | er BWR breaks, that general rule of thunb or it's
nore likely to have a conpl ete break of a snmaller line
than a partial break of a bigger line held true and
that that was usually the biggest risk contributor.

MEMBER ARM JO. That doesn't answer ny
guestion. My question --

MR. TRAGONING | know. That was neant to
address Professor Wallis' question. So let ne try to
address your question next in ternms of what failure
nmechani sms we | ooked at. W really -- | would argue
we | ooked at a whole suite of failure mechanisns in
t hat when we identified what we woul d be | ooki ng at we
identified through the various experts what were all
possi bl e degradation mechanisms. Now these were
nmechani sms t hat had been explicitly seen in operating
experience and some which had not been seen in the
operating experience but sone of the experts felt
based on the materials, the conditions, the operating
paraneters, that they were at | east possible. So sone
of the nechanisns just to list a few and we | ooked
certainty at intergranul ar stress corrosion cracking,
thermal fatigue, flow accelerator corrosion, PWCC
regul ar vi bratory fatigue, typical overl oad nechani snms
which is a standard failure just due to again a water

hammer type of event and fabrication defects, weld
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repair defects, all those types of things that can
i nduce and that we have seen in the past have | ed at
| east to failure precursors if not actual failures in
t he past.

MEMBER ARM JO My question was what was
the dom nant nechanism Was there a dom nant
mechani sn®?

MR. TRAGONING  For Bs or for Ps?

MEMBER ARM JO. W' re tal ki ng about Bs

MR TRAGONI NG For Bs, the two dom nant
mechanism were that Jlargely came up were again
concerns related to IG SEC and general thernal
fatigue, that they were still the big risk drivers
even though again and | think the BWR Owmers G oup
poi nted out in some of their comments that there has
been mitigation nmechani sns t hat have been put in place
over the years to deal with both of those issues and
t he experts certainly recogni ze that and account ed f or
that. But they said even with those mtigated
nmechani sms that they still were the dom nant ri sk
drivers even though the frequencies were somewhat
reduced conpared to historical 57.50 estimates.

MEMBER ARMJO M issue is that the
anount of credit provided for a lot of mtigation and

| haven't read the elicitation report. |'mgoing to
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do that, but it seenms to nme that there should have
been a huge benefit fromthe changes in the various
mtigation steps that were taken particularly the
wat er chemi stry and | wanted to know how big a credit
was gi ven for hydrogen water chem stry as well as the
other mtigation. Was it trivial? Ws it
significant? It sounds like it was trivial credit.

MR. TRAGONING No, not at all. It wasn't
trivial credit at all. There's a nunber of mtigation
neasures that have been put in place for I G SEC and
i ncl udi ng hydrogenated water chem stry, nechani cal
stress inprovenent, BWR Owers G oup though I'm sure
in lightness on can go into rmuch nore detail into all
of these.

But we discussed all of the mtigation
nmeasures and | think 57.50 used a factor in that study
of a factor of 20 accounting for mtigation
nmechani sms. | f you conpare the BWR LOCA frequency
estimates at the largest break size which is greater
than four inches, these frequencies are a factor of
three | ower than the 57.50 estimates gi ven a somewhat
simlar operating experience base. So | would argue
that that factor of three is largely attributed to
additional credit frommtigation nechani sns t hat have

been put in place and we did actual probabilistic
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fraction mechanic studies to help anchor the
elicitation results which | ooked at the effect of --
W didn't look at the mtigation mechani sns, but we
| ooked at a few. For instance, we ran explicit cases.
Even though we used nornmal water chem stry, we ran
them with and w thout weld overlays to | ook at the
effect of that particular mechani sm

W had operating experience. W |ooked at
pre 1983 operating experience which certainly had a
preval ence of indications with respect to | G SEC and
then we |ooked at post 1985 operati ons experience
which also factors in the effect of mtigation and
when we gave the experts that service data, we nade
sure that everyone was aware of all the differences,
all the things that had happened post 1985 and | can
tell you that all the experts that wused that
i nformati on essentially based their estimations onthe
post 1985 service data which again also inplicitly
account for mtigating factors that have been put in
pl ace since then.

MEMBER ARMJO kay. | don't want to
bel abor it but the nost powerful that | think the BWR
has is the hydrogen water chenmi stry and that wasn't
i ntroduced -- that was introduced after 1985. So I'd

like to -- [I'lIl find out nore how nuch operating
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experience you have since that tinme because the
nmechani smbasically of 1 GSEC gets turned off with the
right water chemstry. |It's not a slight inprovenent.
It's a yes/no. It no longer can occur. So | want to
find out nore about whether the experts had any
information to assess the mtigation by hydrogen wat er
chem stry.

MR. TRAGONI NG  Again, we printed out
precursor events as a function of tine post 1985. So
that trending anal ysis was certainly avail abl e.

MEMBER ARM JO  Ckay.

MEMBER BANERJEE: | just have a question
about was such a study ever done a decade ago or two
decades ago. Are there any docunented studies of this
nature done earlier than this |last study?

MEMBER APOSTOLAKIS:  You nean the
frequency of --

MEMBER BANERJEE: Yes.

MR. HAMVER  Frequency of occurrence of
breaks. Yes, there was WASH 1400 back as far as 1976
that estimated break frequencies.

MEMBER BANERJEE: And was there one which
did sonething simlar |like this expert elicitation and
t hi ngs?

MR HAMVER Yes. Help me, Rob. | think
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expert elicitation was used in sonme sei sm c studi es at
one point.

MR. TRAGONING Yes. LOCA frequencies
have never been cal cul ated for use by the agency using
this method. There were two prior studies that Gary
ment i oned, WASH 1400 and t he NUREG CR 57.50. But both
of them based their estinmates on the avail able
operating experience data at the tinme and then 57.50
made various adjustnents especially with respect to
BWRs to account for the fact that they wanted to
account for the effectiveness of the mtigation
nmeasures that had been put in place again starting in
post 1985.

MEMBER BANERJEE: So if you conpared these
studies, what were the nost significant differences
bet ween, say, the nbst recent one and this one that we
are tal king about?

MR TRAGONING In terns of what?
Quantitative or qualitative?

MEMBER BANERJEE: |In terns of probability
of failure for different sizes and things |ike that.
|"mtal king a broad brush. |I'mtrying to understand
what has caused these differences. | nmean it's
sonmehow related to Saml's question as well.

MR. TRAGONI NG Essentially -- Let ne use
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57.50 because that's the latest prior study to this
one. Essentially the elicitation, the medi um break
nmean frequencies were higher for the expert

elicitation than they were in 57.50 by a factor of two

or so.
MEMBER BANERJEE: The npst recent study is
hi gher .
MR TRAGONI NG Just for medi um breaks
Things | ess than -- Partial breaks or breaks | ess than

three inches in effective dianeter. For the large
break greater than four inches and higher, they are
about a factor of three or nore | ower than 57.50. And
57.50 did not discretize (sic) and go beyond six
inches. W explicitly |ooked at frequencies all the
way to effectively a double ended guillotine break.
So it's not really fair to make direct conparisons
with 57.50 because their biggest break size was
essentially greater than a four to a six inch break.
If | conpare just the break size, it's a factor of
three | ower.

MEMBER BANERJEE: This 57.50 now, al
t hese experts, would they have predicted Al oy 600
cracki ng?

MR, TRAGONI NG W --

MEMBER BANERJEE: In that |ast expert
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elicitation?

MR. TRAGONI NG You nean 57.507?

MEMBER BANERJEE: Right.

MR TRAGONI NG 57.50 was not an expert
elicitation.

MEMBER BANERJEE: It wasn't? Well, take
one. Wuld they have predicted Al oy 600 cracking?

MR.  TRAGONI NG 57.50 was based on
precursor operating experience information that was
avai l abl e up to 1995 essentially when that study was
done.

MEMBER BANERJEE: But these studies, the
expert elicitation is there because in sone way
t hey' re supposed to have sone predictive capability.
Ri ght ?

MR. TRAGONI NG  Yes.

MEMBER BANERJEE: Otherwise, it's not
science. W have to predict things. D d anybody
predict Alloy 600 cracking before?

MR. TRAGONING You're asking ne to go
back to the 1995. | nmean Alloy 600 cracking is --

MEMBER BANERJEE: \What ever.

MR TRAGONI NG \When the elicitation was
done, | nean it was certainly known at the tine.

MEMBER BANERJEE: Yes, but before it was
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known. Was it predicted?

MR. TRAGONING | could have been.

MEMBER BANERJEE: |t coul d have been.

MR. TRAGONING | think a nmaterials person
woul d have expected Alloy 600 to crack based on its
experience in steam generator tubing.

MEMBER BANERJEE: It could have gone into
the prediction of the frequency of the break.

MR. TRAGONI NG And 57.50 was a statistics
based one with an extrapolation on dianmeter, an
enpirical correlation to let you extrapolate on
di aneter which is a backdoor expert elicitation for
the effective dianeter. But it really wouldn't have
i ncluded Al'l oy 600 very nuch. But | think we're going
to have to nove on a little bit here.

MR HAMVER: Yes. | mmy point out that,
Rob, you're going to conme back and make a presentation
specifically on the elicitation in a couple of weeks.

MR. TRAGONI NG  Yes.

MEMBER BANERJEE: OCh really. Were at?
To us?

MEMBER APOCSTOLAKIS: Haven't we heard
about it already?

MEMBER S| EBER:  No.

MR. TRAGONING We've tal ked about it a

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




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

160

lot, but I think the thing we haven't discussed, the
thing that we need to conme back to discuss, is we've
gotten public coments. So we haven't been back to
the committee to discuss the public comments and the
resol ution of those comments.

MEMBER APOSTOLAKIS: That woul d be a
subconmi ttee neeting again.

MR TRAGONING That would be -- | think
it's -- | believe it's planned as a subconmittee
neeti ng.

MR. THORNSBERRY: It's been floating al ong
with the regulatory guide. Wen the regulatory guide
comes, we're planning on |ooking at the expert
elicitation all at the sanme tine which was going to be
| ast we've heard was in the spring.

MEMBER APOCSTOLAKI S:  Wow.

MEMBER ARM JO |Is that going to be this
subconmittee or is it going to yours?

MEMBER APOSTOLAKI S:  Your subconmittee or
m ne?

MR THORNSBERRY: It will be a conbi ned
one probably between the PRA subcomittee and this
one.

MR. TRAGONI NG That's what we've done in

t he past.

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




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

161
MEMBER BANERJEE: Can we have the report

wel | in advance at |east?

CHAI R SHACK:  You have the NUREG -- or at
| east a draft.

MEMBER APCSTCOLAKIS: The main report we
have. Right?

MR. THORNSBERRY: Yes, it's available. If
you don't have one, |I'I|l get you one.

VICE CHAIR WALLIS: What does the public
have to say about an expert elicitation? An expert
elicitationis a product of the experts and the public
has nothing to do with it.

MEMBER APOSTOLAKIS: Wait a mnute. |
think there is a msunderstanding here. Wen you
assenbl e a group of experts, basically what you want
to know is what is the current state of the art. |
don't think you should be using what is predictive.
They're conming in there. They're looking at all the
avai |l abl e evidence and they're saying this is what we
know now. Now whether we're surprised three nonths
| ater, these are the guys who take care of it. That's
why they take the nmean, the 95'" percentile, and they
add margi n.

MEMBER BANERJEE: They should triple it

then. R ght?
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MEMBER APOSTOLAKI S:  Whatever. Triple.

Quadruple. It's up to them But the experts are
telling you this is what the state of the art is now
and if you disagree with us, tell us where you
di sagree and they go through PR reviews. They go
through all. So in that context, it seens to ne that
it's a very reasonable thing to do. Qherw se, you
don't really know the state of the art.

| nmean they had a guy there who had
participated very actively in the Swedi sh collection
of data. Al that was there in the expert
elicitation. They had people who used probabilistic
fraction nechanics. Oher people used operating
experience. It was really an amal ganmati on of
everything that's avail abl e.

MEMBER BANERJEE: Yes, the problemtaking
rare events.

CHAI R SHACK: W have to nobve on.

MEMBER APOSTOLAKI S: That's the problem
and that's why NRR adds rmargin.

MEMBER BANERJEE: And unfortunately these
rare events --

MEMBER APOSTOLAKIS: But it's not the
fault of the experts or anything. | nean this is what

we know now.
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VICE CHAIR WALLIS: O we think we know.

MEMBER APOSTCLAKI'S: In that context, it
nmakes sense. Wen are we going to hear fromthe
owners group?

CHAI R SHACK: If we let these guys finish.

MR HAMVER: |'Ill try to do that.

CHAI R SHACK:  During | unch.

MEMBER APOCSTOLAKI S:  We know what they're
goi ng to say.

MR. HAMMER: So at any rate, those were
t he frequency ranges, the sizes, the size range, 13 to
20 inches. And we | ooked at the piping in BWRs,
typi cal BWRs and those sizes are approximately the
sizes of the largest attached feedwater and residual
heat renoval |ines inside of contai nment whi ch connect
with the reactor coolant system They're Cass 1
pi ping and they're typically 18 to 24 inches and t hen
if you ook at the ID which we're really using since
the rule is based on the inside dianeter di nension for
the TBS, you get sonething that's even closer, 16 to
21.5 inches in inside dianeter.

And then if you | ook at breaks that woul d
be much | arger than that or let's just say | arger than
t hese, you would have to break a significantly |arger

pi pe, that being the large recircul ati on pi pi ng which
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has a significantly | ower frequency of occurrence. So
it looked like that was a reasonabl e denmarcation to
us.

And we, like | said, |ooked at the pipes
and there you see a survey that we did of the various
pi pe sizes with the databases that we had available to
us and you can see there the feedwater and the RHR are
simlar in size. One nmay be a little bigger than the
other, but they all come up in that size range.

W di d recei ve sone public conments on the
BWR TBS. W received a comment from Dr. Hochreiter at
Pennsyl vani a State University who did his own study of
the -- quite a large report that he submtted to us
which indicated in his view point that the break
frequenci es appeared to be | arger than the expert
elicitation estimates and he al so preni sed sone of his
esti mates on what he thought was reasonabl e whi ch was
that | eaks really should be treated as breaks because
a leak is going to lead to a break eventually.

W | ooked at his study. We didn't think
that the break frequency did look like it was
significantly greater than the expert elicitation. So
we couldn't go along with that and regardi ng whet her
or not |eaks should be treated as breaks, we've held

a position for some tinme that you have to have
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significant additional degradation before a |eak
actual ly beconmes a break.

MEMBER BANERJEE: So a |leak is not
consi dered a break and i s not put into your frequency?

MR. HAMVER: Ask that again. Wat?

MEMBER APOSTOLAKIS: A leak is not a
break, is it?

MEMBER BANERJEE: You don't consider in
your dat abase where you derive the frequencies for
different break sizes. Leaks are taken out of that
dat abase? Sonebody told ne it was statistical what
you did. Right?

MR. HAMVER: Ri ght.

MEMBER BANERJEE: So | eaks are not breaks
t hen.

MR HAMVER: That's true.

MEMBER BANERJEE: How do you di stingui sh
between a | eak and a break?

MR HAMMER | think there's a cutoff.
Can you help nme with that a little bit?

MR. TRAGONING Yes. W did consider
| eaks because | eaks are precursors to failures. So
they were -- In fact, that's a very inportant thing.

MEMBER BANERJEE: Ch, they are. |I'm

confused by what he's sayi ng.
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MR. TRAGONI NG But the threshold for the

elicitation was we only consi dered failures that would
result in a flow rate loss of primary cool ant of
greater than 100 GPMs which has been typical small
break LOCA thresholds that we've used historically
here in the agency. So breaks that would be | ess than
that, either a smaller diameter line or a partial
failure of a bigger line that will give you |l ess flow
rate were not considered to be LOCAs in this exercise.

MEMBER BANERJEE: Were not put into the
statistical analysis.

MR. TRAGONI NG The dat abase again --

MEMBER BANERJEE: The dat abase cont ai ned
it but it did not enter the statistical analysis that
you di d.

MR. TRAGONI NG They were treated as
precursors but they're not treated as LOCAs.

MEMBER BANERJEE: Just to give ne an idea,
what was the frequency of these precursors conpared to
the smal | est break that you considered?

MR. TRAGONI NG  You woul d have to | ook at
the degradation nechanism but the frequency of
precursor mght be, and this is off the top of ny
head, a couple orders of magnitude higher.

MEMBER BANERJEE: We woul d be very
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interested to see this report and maybe Hockreiter's
coments as wel | .

MEMBER CORRADI NI : | don't understand the
coment as you summarize it, | guess.

MEMBER APOSTCLAKI'S: Yes. This doesn't
nake sense to nme either. Break frequencies appear to
be larger than expert elicitation estimtes. Wich
frequenci es are these?

MR. HAMMER: He devel oped a relationship
simlar tothe expert elicitation curve that his curve
was above ours. In other words, he picked --

MEMBER APOSTCLAKI'S: So his estinmates?

MR HAMVER: Right. He cane up with his
own estimtes of what those datapoints are.

MEMBER BANERJEE: And | guess he
considered | eaks as breaks and if their frequencies
were two orders of nagnitude higher it nade a
significant difference.

MR HAMMER It nakes a significant
difference in how --

MEMBER BANERJEE: Yes. It depends on

where you put the cutoff in some way as well. Al
right. It will be interesting to | ook at the whole
t hi ng.

MEMBER SIEBER: We have Hochreiter's
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report. Right?
MR. HAMMER: Yes. W have the PSU study
if youd like to --
MEMBER S| EBER:  Yes, | think we revi ened

this a couple of years ago.

MEMBER BANERJEE: | think we shoul d get
ever yt hi ng.

MEMBER APOSTOLAKI S:  They considered in
the expert -- As | renenber, they showed us a table

what they had as a conti nuum of flow rates.

MR. HAMVER: Ri ght.

MEMBER APOSTOLAKIS:  And then they
di scritized (phonetic) those to define snmall, medi um
and |l arge and so on.

MR.  TRAGONI NG I ncluding bel ow the
threshold. Dr. Banerjee, that information is in the
report.

MEMBER BANERJEE: Yes.

MR. TRAGONING And | woul d suggest --
When we cone back and di scuss --

MEMBER BANERJEE: Have the precursor
frequenci es and everyt hi ng.

MR. TRAGONING And | think what m ght be
effective because there is a nunber of new nenbers

when we plan for this neeting or this next
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subconmittee neeting, we'll nmeet with Dr. Shack and
Dr. Apostolakis and figure out the right Ievel of
background naterial that we need to revisit to make
sure everyone's brought up sufficiently up to speed.

MEMBER BANERJEE: Right, and in particul ar
we'd like to see the reports in advance. Mybe --

MEMBER APOSTOLAKIS: The report is
avai | abl e.

MEMBER BANERJEE: Well in advance.

MR. TRAGONI NG The report has been
avai l abl e for a year.

MEMBER APOSTOLAKI S: Has been avail abl e
for a long time. So nmaybe, Eric, you can provide
t hat .

MEMBER BANERJEE: And the nanmes of the
experts and everything.

MEMBER APOSTOLAKI S:  Yes.

MR TRAGONING On the report. It's on
t he report.

MEMBER APOSTOLAKI S:  What they ate for
l unch, Sanjoy, is there.

MEMBER BANERJEE: You have know this is a
very serious matter.

MR TRAGONING It's a fairly detailed

report. So after perusing that if there are questions
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we can --

MEMBER APCSTCOLAKIS: | do believe though,
Rob, that calling it expert opinion elicitation is a
m snoner and | saw that in the quadripartite neeting
with the foreign advisory cormittees. Some ot her nane
woul d probably be nore appropriate Iike an assessnent
of the state of the art or sonething like that.

MR, TRAGONI NG  Ckay.

MEMBER APOSTOLAKI S:  Because peopl e think
when you say t he experts, hey, M ke what do you t hink?
10 . Good. And | put it on. That's not what
happened. That was a very detail ed eval uation.
People did analyses. It was not just a |l think it's
thisand | think calling it expert opinion elicitation
does not do justice to it.

VICE CHAIR WALLIS: Expert evaluation
t hen.

MEMBER APOSTOLAKI S: Eval uation of the
expert of the state of the art.

(OFf the record discussion.)

CHAI R SHACK: Can we nove on?

MEMBER APOSTOLAKI S:  No, but that has been
a problem a continuing problem

CHAI R SHACK: That's a problem | agree.

VICE CHAIR WALLIS: Let's nobve on though.
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It's been accepted. So let's nobve on.

MEMBER KRESS: Get the report and read it
and we'l| feel better.

MEMBER BANERJEE: And it's never gone to
t he National Acadeny or the NRC or anything.

MEMBER APOSTOLAKI S:  There was a PR revi ew
t hat was done.

MEMBER BANERJEE: Oh, they did that?

MEMBER APOSTOLAKI S:  Yes.

MEMBER S| EBER:  Yes. That was the first
cl ass job.

MEMBER APOSTOLAKIS: It was a pretty
expensi ve proposition.

MR HAMMVER. And we have sone comments
fromthe BWR Omers Group who's with us here today who
will cone on alittle later.

So I'"'mgoing to sunmari ze what we --

PARTI Cl PANT: They may not get a chance.

MR. HAMMER. They felt like, if |
under st ood the coment correctly and they can explain
further, that we shouldn't consider it a feedwater
pi ping and that the size should be based on a 16 i nch
di aneter circunferential opening in the residual heat
removal line and they wanted to apply that uniformy

toall BWRs which was alittle different way t han what

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




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

172

we had done because we had felt like we wanted to
consider all of the attached pipes because we felt
like a likely way for the break to occur is with a
conplete break of that size pipe. So we gave
considerationto all the pipes in that frequency range
whi ch appeared to be these two pipes, feedwater and
RHR, wi t hout regard to which one may be nore limting
in the LOCA anal ysis.

We should note that we were also, in
sel ecting the | argest feedwater and RHR pi pes, that 18
to 24 inch range that you get when you sel ect those
two, you will bound the conplete break of a smaller 12
inch recircul ation pipe and the 12 i nches i s of course
smal l er, having a | arger frequency of occurrence than
either of these. So we wanted to bound that and if
you break that 12 inch pipe you get a double ended
di scharge. So if you do the math, 1.4 tinmes 12, you
get something |ike 18.

Anot her conment fromthe BWR Owmers G oup
was that we didn't give proper credit for the
mtigation programs. W had significant discussion
about that a little earlier. |I'mjust going to skip
over that. And that's it.

MEMBER APCSTOLAKI S:  Ww. You nanaged to

take us to the end.
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(OFf the record conments.)

MR. BUNT: Thank you all. | want to thank
you all for letting us cone. |'m Randy Bunt, the
current BWR Omers Goup Chairman and we have two
ot her experts here that will be tal king for nost of
the rule, Tony Browni ng who i s our Conmittee Chairnan
for the Option 3 which is the other proposed rul e that
we have that's been nmentioned several tines this
nor ni ng and Fran Bol ger from GE who does our therma
hydraul i c issues.

I'm going to briefly go over the
i ntroduction and then turn it over to these gentl enen
to talk in detail. One is that we are pl eased that
t he rul emaki ng has gone as far as it has and that we
are getting toward the end or conclusion. However, we
al so want to bring about that the way it's currently
witten there will be very little BWRs that will take
advantage and use this rule. So we think that the
ef fectiveness will not be as expected fromthe rule.
W do feel some very minor changes could applied and
it would be effective and be inplenented by nost of
the BWRs. Tony.

MR. BROWMNING This is Tony Browning
Again, |I'mrepresenting the BWR Owmers Goup Option 3

Commttee as Chairman. That's the group that put
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together the topical report that was referred to
earlier by Dr. Shack on separation of LOOP and | arge
break LOCA where we've done extensive work already in
both risk and thermal hydraulic space to denonstrate
t he benefits of that program

Today we're going to talk primarily about
the thermal hydraulic analysis. |It's good to hear
that we're going to have an opportunity maybe perhaps
to come back in the near future and discuss the
materials issues in nore depth. Because of the
brevity of what we're going to tal k about today, we're
going to cut out that part of the presentation and
defer it to another day and give nost of the tine to
Fran to talk about the thermal hydraulic work that
we' ve done which is new work that the staff has not
seen yet.

Again, we're reconmending to make this a
useable rule for the BWR so that we do need to | ower
the TBS and what | want to say here is that we're not
very far apart. | nmean we're not mles apart between
what the staff has recomended and what the owners are
| ooking at. We're increnentally getting closer to
each other and we just need to nudge a little nore
cl oser and one of the things we want to consider --

VICE CHAIR WALLIS: \What are we review ng?
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Are we reviewi ng the staff TBS or your TBS or you have
a choi ce on TBS?

MR. BROMNING W are proposing -- The
staff's TBS is on record. W have conmented on that
rule. W' ve provided alternative |anguage that's been
reviewed earlier.

VICE CHAIR WALLIS: Are you going to
propose a numnber?

MR. BROMNI NG Yes, we do. Al right. W
believe that that definition does several things.
One, it renoves what we consider to be unnecessary
conservatismthat's been applied to the elicitation,
some of the things that Dr. Armijo was referring to
earlier about proper «credit for hydrogen water
chem stry, thermal fatigue, etc., and again we'll talk
about those on anot her day.

Denonstration of safety benefits, one of
the things that we've taken to heart is sone of the
gui dance that the ACRS nade earlier back to the staff
and to the Comm ssion that says | ook carefully at the
TBS and rmake a proper bal ance bet ween what you deci de
inthis rule and that you can get true safety benefit
out of it. W've taken that to heart. W've tried to
| ook at carefully and say in order to derive what we

consider to be enough safety benefit to make this
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i npl enentabl e for boilers on a cost/benefit basis, we
need to drive this TBS a little bit |ower and we'll
show that result in a second.

And al so to be frank, the plain | anguage
standard cones into play here. W've struggled in the
owners group trying to understand this definition of
TBS, how it would be applied not having seen the reg
gui de yet. There are a nunber of things that cone
into play here. The "or" between the feedwater or RHR
pi ping, one of the things that we'll talk about
shortly is there's a presunption apparently on the
staff's part that RHR piping in a plant is all one
size. That's not the case which introduces one |evel
of confusion.

When you talk to anal ysts such as Fran
trying to conpare a feedwater pipe break to an RHR
pi pe break, you get radically different results. So
there we're trying to bal ance out again what are you
trying to optim ze here. Are you looking at it from
a fraction nmechanic's perspective or because this is
50.46 in the LOCArule, are you really trying to skew
it to the thermal hydraulic side and try and get a
conservative result?

VICE CHAIR WALLI'S: Do you have a neasure

of these safety benefits?

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




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

177

MR. BROMNI NG Yes, we do.
VI CE CHAI R WALLI S: Is it in terns of CDF?

MR BROMING No, it's in terns of delta

PCT.
VICE CHAIR WALLIS: How is that related to
safety?
MR. BROMWNI NG Because we're going to
mai ntain the existing margins and we'll tal k about
t hat .

VICE CHAIRWALLI'S: Oh, you haven't gotten
any benefit. You just haven't gotten any | oss.

MR. BROMNI NG The topical report that's
on the docket covers a nunber of these sanme changes
and whil e we coul d debate the i ncrenental inprovenent
in safety that may be derived there under the PRA
anal ysis that was done, there are sone other factors
that go into that that make those nunbers | ook rat her
smal | that need to be considered.

VICE CHAIR WALLIS: Safety benefit to ne
nmeans somet hing better than you had before.

MR. BROAWNING  Correct. An inprovenent in
overall ability of diesel generators is the first
thing that cones to m nd.

VICE CHAIR WALLI'S: But that -- Yeah,

okay. That's not a safety neasure. That's just
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somet hi ng whi ch nmight influence safety. Is it 10° or
something on CDF? Did | hear that frommnmy chairmn
her e?

MR BROMING Yes. But there are some
ot her things about that evaluation that need to be
t aken i nto consi derati on one of which was that we nade
an assunption in that PRA that all |arge break LOCA
LOOPS went straight to core damage with a factor of
one and t hen we wor ked backwards fromthat point. So
when you see 10® it's really -- the inprovement in
safety is a bigger nunber than that if you took it on
its owmn nerit and said while there is a probably that
some | arge break LOCA LOOPS woul d still continue to be
mtigated, that that was a conservatismthat we did in
t hat cal cul ati on.

VICE CHAIR WALLIS: But if it were a
safety benefit 10*, 10° or sonething, we mght junp
up and cheer. But if it's 10 ® 1 have a little
difficulty knowi ng what to do.

MR. BROMNING Risk neutral. How about
t hat ?

VICE CHAIR WALLIS: Wll, that's very
different from benefit.

MR. BROAWNING Well, safety benefit can be

mani fested in a nunber of ways other than CDF
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MEMBER APOSTOLAKI S: But, it's also true,

Graham that not -- that all the risk i nforned changes
that have been approved in the past were not done
because it was a safety benefit. W just said that
the penalty you pay on the safety side is so small
that it's worth granting themthe flexibility or --

VICE CHAIR WALLIS: kay, but | keep
heari ng about safety benefits. |If there's going to be
an argunment, there needs to be an argunent.

MEMBER APOSTOLAKIS:  You're right, you're
right but it doesn't have to be a cl ear safety benefit
to grant this. You're just elimnating unnecessary
burden i s another way of puttingit. That's not true?

MR. BROMNI NG Yes.

MEMBER APOSTOLAKIS: Ch, | thought you
said it's not true.

MR. BROMI NG No, no, it's perspective.
Again, as we've tal ked about before, both the NUREG
and the proposal were published for comrent. The
owner's group has commented both tinmes and agai n,
that's why we're here again today is to continue that
di al ogue. One of the things that bothered us about
the elicitation result was that this apparent |ack of
credit, our opinion, of mtigation of these failure

nmechani sms t hat were brought out inthe elicitation of
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| GSCC, FAC and thernal fatigue.

One of the things that's not recognized,
of course, is that we've formed the BWR vessel
internals programin 1994 which is in great neasure
been to deal with these material issues and has
successfully done so and the operating experience
today has proven that. W have over 20 years of
operating experience with a lot of these mtigation
features in place with no further evidence of further
degradation. W're not here to challenge the
elicitation on its own right but we do want to point
out our opinion there's excess conservatism been
applied and we'll show you that in a second.

MEMBER APCSTOLAKIS: Is it really lack of
credit or lack of sufficient credit because Rob just
told us that they did take into account.

MR. BROAWNING Sufficient credit. One of
the things that we've noticed as we've gone through
this process is what we refer to as the evol ution of
the TBS. First, you started out with the elicitation
of the nean values of trying to find a break size that
was equivalent to roughly 1E® which is what the
Comm ssi on proposed and you get a range of break sizes
out of the elicitation of roughly six to 14 inches.

You apply the 95'" percentile to that and it raises it
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obvi ously the nunbers up to the 13 to 20-inch ranges
whi ch we' ve been di scussing, but then the staff cane
al ong and said, "Ckay, now we're going to apply these
uncertainties tothese failure mechani sns that weren't
consi dered such as seisnmc, heavy |oads, those other
t hi ngs and then they skewed it to the upper end of the
20 inches. ™

Now, this is where we start to deviate
fromthe staff's opinion a little bit. So then they
went on and said, "Ckay, nowwe' re going to nodify the
rul e l anguage and say it's going to be the |arger of
feedwater or RHR piping inside containnent.” Well,
when we | ook at it, the typical BWR 4 which conprises
nost of the fleet of operating BWRs in this country,
the TBS for those plants will be 24 inches which is
outside the range of what's been proposed. W're
sayi ng, "You gone too far, you' ve pushed it too far.
W need to conme back closer to where the elicitation
drove us including proper consideration for these
uncertainties".

Agai n, when we conmented on the rule, we
proposed alternative |anguage. W just didn't
criticize. W said, "Here's what works for us and
we're prepared to come in and denonstrate why we

believe this is an effective rule". And what we asked

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




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

182

for was an equi val ent size to the internal dianeter of
a 16-inch Schedul e 80 pi pe which, as we were al
trying to get to, is what was the break flow and a
break size of 1.177 square feet and we proposed it to
be in the residual heat renpval systemon the shut down
cooling suction pipe which is from our experience
doing LOCA analysis is the worst location in the
research systemand where to put it is on the suction
si de of the punp.

CHAI R SHACK: That's roughly, what, |ike
a 13-1/2 inch break?

MR. BOLGER: About 14, | woul d say.

CHAI R SHACK: Fourteen one inch on a
Schedul e 80.16. Yes, that's about right.

MR. BOLGER: Right. 1.77 square feet.

MR. BROAWNING CQur considerations were a
fixed size and a fixed |ocation, something that was
cl ear and under st andabl e to ever ybody, no
interpretation. It was the benefits, again we
consi dered --

MEMBER BANERJEE: Excuse nme. | just
wanted to ask you if it was a feedwater line break is
it anore difficult accident to cope wth.

MR. BROMNING  Actually just the opposite.

It's one of the easier ones.
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MEMBER BANERJEE: So you coul d have

either. R ght?

MR. BROMNI NG As long as --

MEMBER BANERJEE: \WWhat woul d be the
di fference?

MR. BOLGER This is Fran Bol ger from GE.
The way the rule is witten in the interpretation is
that let's say the largest pipe is 24 inches and
happens to be a feedwater pipe, that that 24 inch
woul d then be applied to the recirc line as the size
of the break on the recirc pipe.

MEMBER BANERJEE: Oh, | see.

MR BROMING It's not the actual break
of the feedwater pipe.

VICE CHAIR WALLI'S: The amount of debris
that it nakes depends on where it is, not how big it
is, particularly for PWR but you also have debris
frominsul ation and stuff.

MEMBER BANERJEE: But BWRs are not
particularly challenged by the --

VICE CHAIR WALLIS: But they are. They're
the only ones that had problens --

MEMBER BANERJEE: The debris is a separate
i ssue but I'msaying with regard to the break itself.

MR BOLGCER: W'Ill discuss what's the
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limting breaks in the BWRs in the next few slides.

MEMBER BANERJEE: All right.

MEMBER APCSTCLAKI S: So essentially what
you're saying then is that if you use the 10°gui dance
fromthe Conm ssion as a nean val ue, you get the range
of six to 14 inches and you are adding two i nches for
things that they haven't thought of.

CHAI R SHACK: No. It's 14 because the six
to 14 is break size as whole size. So these internal
di anmeters is 14.

MEMBER APCSTOLAKIS: Right. And he's
making it 16.

CHAI R SHACK: No. A 16 inch dianeter pipe
with a 14 inch hole.

VICE CHAIR WALLIS: Sixteen inch is the
outside dianmeter or the nom nal dianeter.

(Several speaking at once.)

VICE CHAIR WALLIS: [It's not even exactly
16 i nches.

MEMBER APOSTOLAKIS: Wait a mnute. It
says equivalent in size to internal dianmeter of a 16
i nch Schedul e AD pi pe.

MEMBER CORRADI NI : A schedul e AD pipe is
not 16 inches inside though, George.

MEMBER APOSTCLAKI S: On.
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MEMBER CORRADINI: It's a thick pipe.

CHAIR SHACK: It's a thick pipe.

PARTI CI PANT: It's the opening that
counts.

MEMBER CORRADINI:  It's 1.177 square feet.

CHAIR SHACK: But it's close to the upper
end.

MEMBER CORRADI NI :  Ri ght.

MR. BROAWNI NG And what we were trying to
get to was really, Dr. Apostolakis, the md range of
the 95th percentile is really what was driving our --

MEMBER BANERJEE: | guess the inplications
of this will becone clear when you talk about the
t hermal hydraul i c anal ysis because | don't understand
the inplications at the nonent.

MR. BROAWNING Right and that's why we're
here to tal k about that and again we'll bel abor the
term "safety benefit" but as shown by the current
Appendi x K nethods, we didn't go off and use best
estimate. W used current Appendi x K nodeling and the
nmetric that we were using was no significant increase
in current peak clad tenperature fromthe DBA or we
were not going to cut into that nodel. And what we're
going to showis that with the properly sized TBS we

can delay ECCS i njection which is a cunul ation of both
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sl owi ng down the diesel generator and you could al so
use it for valve stroke tine on ejection valves and

al so to | ook at reduced requirenent for the hardening
of certain ECCS | oads which is also a benefit to the
di esel generator. W're not proposing that we renove
any ECCS punps. W make them manually initiated.

VICE CHAIR WALLIS: This is no
consi derabl e increase in current PCT for pipes with a
size bel ow a certain amount?

MR. BROWNING Right. Were we started --

VICE CHAIR WALLIS: This |ast one
describes only for pipes below the pipe size you' ve
selected, is that right?

MR. BROAWNING We will show you shortly.

MR BOLGER That's correct.

MR. BROMNING We're going to cut right
into the chase here and let Fran take over on how we
can start to this analysis and then you can see how we
went through the process.

VICE CHAIR WALLIS: O you could go back
to the pipe size you want by sayi ng what t he pi pe size
has to be in order not to get above the ECC criteria.

MR. BROMI NG Correct.

VICE CHAIRWALLI'S: Then you could justify

t hat .
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MR. BROMWNING Right, and you'll see that

shortly.

MEMBER BANERJEE: That's nore or | ess what
you're doing. Let's see.

MR BOLGER: Just a brief introduction on
t he GE saf er process or net hodol ogy, we enpl oy ki nd of
a dual net hodol ogy where we use Appendi x K assunpti ons
as a bounding analysis and then we also do an upper
bound anal ysis. Most plants are l[imted by the DBA
| arge break. There are sone plants that are limted
by smal| breaks and generally they are less than 0.1
square foot. Just to note that for breaks on the
di scharge size, the break area is limted by the
nozzles on the jet punp as well as on the |I of the
punp.

As far as internediate breaks, | just
wanted to note that the benchmarking of the safer
process has been oriented toward DBA type | arge
breaks, guillotine size and we feel we would need to
do benchmarki ng over our code against track which is
part of our standard track nethodology. Wen we
devel op our upper bound outers, we conpare safer
agai nst track.

MEMBER BANERJEE: Track G right?

MR BOLGER Track G That's correct.
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Al right. Wth respect to what is the limting
break, the main steamine and the feedwater |ine
breaks are not limting for BWRs. |In these type of
breaks, the break location is above the core. The
core is only covered briefly. W quickly restore the
| evel and the resulting PCTs are | ess than what we see
for the small breaks which are these less than 0.1
square foot type breaks. So they would not be
l[imting with any definition of the TBS.

VICE CHAIR WALLIS: Wth the present
assunptions or with the rel axati on of the assunpti ons?

MR BOLGER: Even with rel axation of ECCS
systens or changing of diesel start tinmes, these
breaks woul d not becone |imting.

The first thing we'll talk about is ECCS
injection delay and later we're going to tal k about
system rel axation or basically reoriented sone ECCS
systens. Wth respect to when are the systens needed
to inject, if the break is a small type break, it
takes longer for the plant to depressurize. Before
the low pressure system to cone into play, the
pressure has to be | ow enough for the pressure for
m sses of valves or for the punps to be able to
performand so if you have small breaks and even sone

of these "internedi ate size" breaks it takes awhile
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for the plant to depressurize. So these delay tines
beconme sonewhat irrel evant when you're getting great
t han two m nutes.

Large breaks inject in less than one
m nute. PCT as you woul d expect will decrease as the
TBS size is reduced and the figure of merit here is
how much can we relax the ECCS start tines. So what
we're saying is if what tine of start tines do we need
toinprove thereliability of the diesel and if we can
get things in the order of one to two mnutes for the
start tinmes that will inprove the reliability of the
system So that's going to be our basis of
guantifying an optimal transition break size is.

On this next slide, it |ooks pretty busy
and it's a nunber of different plants. These are all
BWR 4 type plants. These plants have a 28 inch recirc
pi pe size which is roughly 26 inch inside dianeter.
Their attached RHR piping is approximately 24 inches
and there are a nunber of plants, even |arge or
smaller sized plants that have these type of
di mensi ons.

Now what we' re showi ng here i s an esti mate
of what injection delay would correspond to a
reduction in the break size. Now you see that |ine on

the chart, the heavy green line, is what would be the
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transition break size with a 24 i nch RHR pi pe and you
see fromthat if you're looking for an increase in
your injection delay of in the order of, say, going
from20 to 60 seconds, the majority of the plants are
about in line there. But if youreally like to
increase the delay time up to, that's in the order of
al nost two minutes the break size as defined, the 24
inch break size, won't even do it.

VICECHAIRWALLIS: This delay tine sinply
neans the diesels are now nore reliable if you have
nore time to start them It doesn't nean that they
won't start.

MR. BOLGER: Maybe sonebody el se wants to
comment on this, but the diesels if you give themnore
time to warmup --

VI CE CHAIRWALLIS: They're nore reliable.

MR. BOLGER: They're nore reliable.

VICE CHAIR WALLIS: But they're pretty
darn reliable now, with the fast start, so it isn't
t hat nuch of an incentive to nmake them --

MR BROAWNING Well, there's an incentive
on mai nt enance.

VICE CHAIR WALLI'S: Yeah, but it's not
that big a deal.

MR. BROAWNING Wl l, maybe to you. Yeah,
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talk to nmy mechanics out in the field that have to
mai ntain themto this pristine level --

VICE CHAIR WALLI'S: Yeah, but it's not
hundreds of mllions of year or sonething |ike that.

MR. BROMNING But still it's significant,
they're finicky machines. They're -- you know, to
mai ntain themto this peak perfornmance, | nmean, we're
truly tal ki ng about peak performance.

VICE CHAIR WALLI'S: But, | nean, their
average performance is danm good too, so you don't
really have to rely on that peak --

MR BROANING Well, but we're not allowed
to degrade to that point.

VICE CHAIR WALLIS: Well, yeah.

MEMBER S| EBER:  The tine is so short that
the opportunity to miss the tine is real.

VICE CHAIR WALLIS: But the thing is, if
you're allowed in your calculations to give themthe
60- second or two-mnute delay, if you did get a DBA,
you woul d start them quicker, wouldn't you, and they
woul d probably start quicker. It's not as if they
woul dn' t functi on.

MR. BROAWNING No, you're right, but what
we' re tal king about here --

VICE CHAIR WALLIS: Wat are you buying
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really. | don't quite see --

MR BROMING -- in physical reality is
we're going to go change the way these nachi nes run
They will always run to this standard. They will take
30 seconds to ranp up.

VICE CHAIR WALLI'S: So you won't start
them fast then even if you want to?

MR- BROAWNING We woul dn't want to.

VICE CHAIR WALLIS: Wy not if you need
t henf®?

MR BROANING Not to that standard and
that's what we're trying to denonstrate here is you
don't --

MEMBER BANERJEE: No, but suppose you
really had a doubl ed ended guillotine break, forbid,
yeah --

MEMBER SIEBER: Then you woul d want to
start that.

MEMBER BANERJEE: Then woul dn't they just
come on? They wouldn't. So this is not just to dea
wi t h reduci ng testi ng, mai ntenance, what ever and still
having themthere to come on as quickly.

MR. BROMNING They will come onto this
standard. They will cone up to speed in 30 seconds

idle and then you'll start |oading punps on.
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MEMBER S| EBER:  You're going to change the

sequence or settings.

MR. BROMNI NG  Exactly.

MEMBER BANERJEE: So you're actual ly going
to change that.

MEMBER S| EBER: Yeah, it won't happen any
faster than what that sequence is set at.

MR BROMING And the difference is, is
because above the transition break size, | don't have
to postulate the | oss of offsite power, so |I'm not
relying on the diesel generator for the double ended
gui | l oti ne break any | onger.

VICE CHAIR WALLIS: That's the thing, we
should do away with this LOOP and then you woul dn't
have this problem

MR BROMNING [|'msorry?

VICE CHAIR WALLIS: If we did away with
this LOOP requi renent, you woul dn't have this problem

MR. BROMI NG That's one aspect, yeah,
that's --

MEMBER BANERJEE: But you can inagi ne that
there's sone terrible situation where there's a
seism c event knocks out the power and nakes a big
break or whatever and at that point these diesels

woul dn't come on then, really. Wat you're saying is,
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you' ve sequence it differently.

MR. BROWNI NG Right.

MEMBER BANERJEE: So it wouldn't -- it's
not just a question of maintenance.

MR. BROMWNING Right, so the netrics that
we use to denobnstrate mtigation capability are
different. For exanple, | won't use Appendi x K
nmet hods to denonstrate that mtigated capability.
"1l go straight to Track G and t ake advant ages of the
nore realistic correlations that are built into Track
G of the --

MEMBER BANERJEE: W should to that anyway
by never m nd.

MR BROMING That is a potenti al
opportunity but Track Gis currently not |icensed by
t he Comm ssion to do these calculations. So that, to
nme as a licensee, that optionis afuturething that's
potential but it doesn't exist today. And I'm
commenting on a rule making that's about to go into
t he books soon.

VICE CHAIR WALLIS: Well, what is the
advantage in reliability in terns of nunbers in going
fromaquick start to slow start? 1Is it going from 98
percent to 95 or 95 to 98 or 98 to 99 or what?

MR. BROMNING That's one of the things
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that Dr. Shack referred to earlier in the topical that
we have on the docket already and we pretty much
polled -- | won't use the word, "expert elicitation”
but pol |l ed our di esel generator experts and we arrived
at a figure of roughly 10 percent inprovenent over
current reliability.

VI CE CHAIR WALLIS: But they're going from
what efficiency to what efficiency?

MR BROMING It was pretty much -- do
you renenber the nunbers?

MR BUNT: It was one failure in three and
a half years to one failure in five years.

VICE CHAIR WALLIS: O how many starts?
One failure and how many starts?

MR BROMING | don't renmenber. It was
in the upper 90 percentile.

VICE CHAIR WALLIS: So you're already in
the 90s. | don't think it's a big deal

MR BROMING Ninety-fifth to 98 th
percentil e.

VICE CHAIR WALLIS: That's not a big deal.
That's no big deal going from95 to 98.

MEMBER BANERJEE: Was this the only
advant age you get or are there al so sone ot her things?

MR BROMING Once we're allowed to do
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sonme of these things -- Sorry. One of the things that
we've also looked at that's not on the table here
that's in the LOOP/LOCA topical is the dedication of
RHR punps to suppression of the cool ant because we al |
know from PRA studi es that BWRs are nore vul nerable to
decay heat renoval scenarios than they are to LOCA
i njection scenari os.

MEMBER SI EBER  Ri ght.

MR. BROMNI NG We have a plethora of punps
that can inject water into a vessel and boilers. W
have nore water than we need for alnpbst every
concei vabl e scenario. W would like to optim ze that
and that's one of the things we talk about in the
other topical is let us nove sone of the RHR punps
away fromthis primary m ssion of LPCl injection over
t o decay heat renoval where they' re nore useful to us.
And that's one of the things that we would derive as
a benefit out of this rul emaki ng mai nl y because of the
fact that we get rid of the single failure criteria.

MEMBER BANERJEE: Does this al so i npact
your sump screen bl ockage situation?

VICE CHAIR WALLIS: They don't have sunp.

MR. BROMING It's already been dealt

MEMBER BANERJEE: No, |'msaying that in
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a real way if you have a smaller break you nust
generate |l ess debris. Right?

CHAIR SHACK: Well, no. You're going to
have three pipe sizes as | understand the real world
here. You're going to have a break size for dynam c
| oads, a break size for debris generation and a break
size for ECCS

MR. BROMWNING That's pretty close to the
rule where we have it now which we've tal ked about
that too and a different break size for containnment
anal ysi s.

MEMBER BANERJEE: So you don't get --

VICE CHAIR WALLIS: It would be nice if
t hese rul es got sinpler.

MEMBER BANERJEE: -- from your debris
generation you' re saying.

MR. BROAWNING We've not | ooked at debris
generation for this rule.

CHAI R SHACK: Let ne just understand this
cal cul ati on.

MR. BROANING We're not going to go back
and take out our old strainers.

CHAI R SHACK: You take a TBS and above
this size you assunme no LOOP and that's how you do

this calculation. |Is that the way it's done?
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MR. BOLGER: Not the calculation on the

screen but the calculationthat will be done when this
rule is inplemented. 1s that the question?

CHAIR SHACK: How is this calculation --
Exactly what am | cal cul ati ng here?

MR- BOLGER This calculation here is
based on what the current analysis neth process is
whi ch i s t he DDA break, doubl e-ended guill otine break.
As you reduce the break size --

CHAI R SHACK: So you're even taking the
LOOP here then?

MR. BOLGER: Yes, we're taking the LOOP

CHAI R SHACK: Suppose | got rid of the
LOOP and | left the break at 20 inches. \Were would
you end up?

VICE CHAI R WALLI'S:  You woul dn't need the
di esel s.

MEMBER CORRADINI: Start time issue --

CHAI R SHACK: Just goes away. You need
the diesel for the break bel ow the 20 inches and
that's what | want to know.

MEMBER BANERJEE: You' d need the sane as
t he | efthand side.

MR. BOLGER: The anmount of time you save

with not requiring the diesel, what do you think?
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Maybe ten seconds?

MR BROMING | think if you showed the

MR. BOLGER: You nmight have nore systens
avai | abl e.

CHAIR SHACK: -- graph I'd find out that
| had about 50 seconds by just getting rid of the
LOOP. |Is that what you're telling ne? |If | get rid
of the LOOP above 20 inches, | would get the 50
seconds.

VICE CHAIR WALLIS: Why do you need the
diesels if you don't have a LOOP?

CHAI R SHACK: Because | need themfor
everything 20 inches and bel ow.

VICE CHAIR WALLIS:  Wy?

MEMBER MAYNARD: You still have to be able
to cope with loss of offsite power.

CHAI R SHACK: The LOOP is going to have --
|"mgoing to only get rid of the LOOP above the TBS

MEMBER MAYNARD: Ri ght.

VI CE CHAIR WALLI'S: But you can get rid of
-- Oh, | see.

CHAI R SHACK: |'m just wondering once you
get rid of the LOOP do we really have a fight between

16 and 20 i nches?
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VICE CHAIR WALLIS: | thought you were

tal king about getting rid of the whole idea of
si mul t aneous LOOP and break. |[|f you did that, you
woul dn't need the diesels at all, would you?

CHAIR SHACK: No. | still have a big
di fference between 16 and 20, LOOP or no LOOP here.
| go from50 seconds to 80 seconds.

MR BROMNING |If | may, one of the things
that you don't see on this graph is this is only
| ooking at ECCS delay. It doesn't factor in us
removing an RHR punp to dedicate it to decay heat
removal .  When you do that, then you effectively take
that green line and shove it to the left. But when
you start renoving ECCS punps off the equation, the
mtigative capability below the TBS starts to get
conmpounded and because we consider that to be a
benefit of t he rul emaki ng, that's anot her
consideration. So to get both the injection delay and
the ability to not auto-start ECCS punps, RHR punps in
ECCS node, but to dedicate themto decay heat renoval
you have to get the transition break size to the |l eft.

VICE CHAIR WALLIS: So how woul d you
explain --

MR. BOLGER And we're going to show sone

data on that system changes as well.
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MEMBER ARM JO Are those the two big

benefits that you're |ooking for?

MR. BROMI NG  Yes.

MEMBER ARM JO Those are the two big
benefits that you're |ooking for and your goal is to
get that by noving that green line down to around 16
i nches?

MR BROMING And | think we're all in
agreenent at least from the thermal hydraulic side
that we all understand that the boilers behave in PCT
space in a bathtub and what we're tal ki ng about was
we're trying to finagle down to the trough. W just
want to rmake sure that we're down on the trough and
the 24 inches that's the current rule is not in the
trough. It's up on the high side towards the doubl e
ended guillotine break and we don't see these kind of
benefits at a 24 inch break.

VICE CHAIR WALLI'S: How do you explain to
the public? | nean | understand this of 95, 98
percent nore reliable diesels, but what does this
ef fect have on nucl ear safety?

MR. BROMWNING | would say the right way
to couchis we've triedto construct the benefits that
we want to derive in the industry wthout

significantly eating into the current nargins.
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VICE CHAIR WALLIS: Wl |, does it change

public risk in some way by doing this? | nean, is
there any benefit to the public risk by changing this
di esel start tine and --

VR. BROMNI NG  Di esel generator
reliability is one aspect. | think, Dr. Wallace, if
when we l ook at it in risk perspective, the benefit to
the public is an enhancenment in BWR decay heat
removal over the current capability.

MEMBER ARM JO. Have you quantified that
in any way or can you --

MR BROMNING W did it in the PRA study
for the LOOP/ LOCA topi cal

VICE CHAIR WALLI'S: And what do you gain?

MR- BROMNING As we've heard earlier,
it's not huge.

VICE CHAIR WALLIS: It's not huge at all,
isit?

MR. BROWNI NG Well, and again, that's an
artifact of howthat anal ysis was constructed because
we t ook a substantial penalty for all | arge break LOCA
LOOPS going straight to core damage with a frequency
of one. And then we worked backwards increnmentally
fromthat. So that's why you see such a small nunber

for that inprovenent in core damage frequency from
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t hat aspect is because we t ook such a heavy penalty at
the front end and it was just the artifact of howthe
anal ysis --

VICE CHAIR WALLIS: Have you tried to
explain this in a public neeting to nenbers of the
publ i ¢ about what you're gaining by doing all this in
their benefit?

MR. BROMWNING | would say, again, their
benefit is, you know --

VICE CHAIR WALLIS: Have you tried to do
that, though? | nean, all this talk seens to be with
i ndustry, all this negotiationis with industry. Have
youtriedto sit dowmn with some representative nenbers
of the public and explain to themwhy this is hel ping
themin sone way?

MR BROMING | would say through a
nunber of public forums, yes. | would say that
probably the nobst vocal nenber of the public that
we' ve encountered so far has been Prof essor Hochreiter
from Penn State but we've had entertained dial ogue
wi th him

MEMBER CORRADI NI :  But he seens to be in
the other direction, unless |I'moff base. Unless I
m sunderstood his coments, he thinks that the break

frequency is higher and he includes |eaks as if they
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behaved as breaks. Am | m sunderstandi ng his conment,
t hough?

MR. BROMNI NG On those aspects | can't
comment but in past foruns he's been a very strong
advocate for nore going to the existing rule and using
best estinate LOCA nmethods wi thout certainty.

VI CE CHAIR WALLI'S: But you know sonet hi ng
t hat --

MEMBER APCSTCOLAKIS: Again, I'ma little
confused here.

VICE CHAIR WALLIS: -- you know sone of
the public critics.

MR. BROWNI NG Right.

MEMBER APCSTCOLAKI S:  What are you trying
-- | nean --

VICE CHAIR WALLIS: You didn't get any
i nput fromthen?

MR. BROMI NG As you've heard earlier
fromthe staff, the public coment on the rule to date
is --

VICE CHAIR WALLIS: Well, | think their
silenceis significant. | think that you really ought
to solicit sonme opinion from someone who's not just
fromindustry about this stuff.

MEMBER APCSTCOLAKI S: W are changing the
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rules of the ganme again. The whole idea of risk
informng the regulations was to renove unnecessary
regul atory burden, even at the expense of increasing
alittle bit the COF and LERF. And now we're asking
t hese people to denonstrate the safety benefit from
the change. That's a very big plan.

VICE CHAIR WALLIS: That's because that's
what they claim That's because that's what the
claim

MEMBER APOSTOLAKI S:  Well, maybe they w |
quit claimng it. | think their main argunent, their
mai n argunent is that the margin, the margin is not
effected significantly. | think that's the nmain
argunent .

CHAI R SHACK: Well, | also want to get
that, so that the nain benefit you get out of this is
reduced mai nt enance cost on your diesels.

MEMBER APCSTOLAKIS: But that's their
problem It's not ours.

CHAI R SHACK: Well, no, | want to know --
you know, | want to know the cost and the benefit.

MEMBER APCSTCLAKIS: W are not making a
deci si on here based on what their benefit is.

VICE CHAIR WALLIS: \Whose benefit?

VEMBER APOSTOLAKI S: Qur -- the owner's
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group. Qur decision will be is there still sufficient
mar gi n.

MR. BROANING Well, no, | don't take any
increases in risk w thout some benefit, George. |If
t hey can --

MEMBER APOSTOLAKI S: Wl l, we are renoving
unnecessary burdens.

MR. BROANING  But they're reducing costs
or benefits, that's fine with ne. That's a benefit.
| have no problemw th that. | just want to know what
t he benefit is.

MEMBER APCSTCOLAKIS: If you just want to
know, that's fine. But your decision cannot be based
on whether they have any benefit. |It's their
busi ness. W worry only about undue risk to the pubic
t hat --

VICE CHAIR WALLI S:  The decision is based
on the argunents offered and the argunents offered
were safety benefit. Ckay.

MEMBER APOSTCOLAKIS: That's an extra
t hi ng.

CHAI R SHACK: W've got 10 mnutes to go
because at 12:45 we're pulling the plug.

MEMBER MAYNARD: | agree with Ceorge's

comment s there.
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MEMBER APCSTCLAKI S: Thank you. Conmon

sense, | knew woul d prevail.

MR BOLGER W did, we talked a little
bit about changi ng the ECC configuration, allocating
ECC systens for other duties such as RHR and on the
next slide | have sonme additional anal ysis which shows
you know, what is the inpact on the PCT relative to
changi ng t he nunber of systemconbi nati ons and putting
that together with rel axing ECC start tines.

So the first line here, this is a sunmary
of a nunber of different calculations that we did.
The first one is the standard DBAwith -- you know, it
has one available |ow pressure core spray and two
avai lable LPCI. Nowif we then -- if we then go to a
21-inch break size and we al so at the sane tinme reduce
fromtwo LPCI to one LPCI, we do get a reduction in
the PCT. Well, we can push that a little bit further.
Let's say we do the sanme thing which is reduce from
two to one LPClI and that one LPClI coul d be considered
avai lable for RHR Then with that we can al so get a
50-second increase in the ECC delay and that's a good
net positive benefit.

Now, we could go even further with that
where we go fromtwo LPCls to none and we only have

one -- only one LPCS. WlIl, in that case, with a 50

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




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

208

percent 50-second ECC delay, we get a |arge increase
in PCT, so we would not want to be there.

MEMBER ARM JO. Is that increase 200 from
a 1600 basis or fromthe --

MR. BOLGER: Fromlet's say approximately
1600 base.

MEMBER ARMJO You go up to 1800, well
bel ow t he 2200.

MR, BOLGER: That's right. | nean there
is still margin in a lot of these plants from the
current PCT to 2200.

If we continue, then we go to 18 inch
break. Go back to the baseline. W get a |large
i mprovenent in our PCT. Then we step it up a notch
where we go with only one | ow pressure core spray but
50 second ECCS del ay, we get a reduction of PCT. So
we're better off if we have a TBS at 18 inch and we
have a 50 second ECCS delay. W can mtigate that
plant with one | ow pressure core spray.

If we can continue to 80 second, then we
get in a situation where our PCT increases. W're
considering that not a desirable. W're looking to
mai ntain the PCT even though there nay be margin at
2200, we're looking at an equivalent PCT to what it

was prior to inplenmenting the rule.
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Looking at a different scenari o, one | unp
LOOP pressure core spray and one LPCI, at 80 second
ECCS del ay, things stay about the same and if we go to
16 inch with the 80 second ECCS delay and one | ow
pressure core spray, we stay about the same. That's
so you kind of get an idea of conbinations of delay
and ECCS system avail ability.

MEMBER CORRADINI: Can | ask you a
guestion here because this is helpful to ne at | east
to see the various conbinations? So to go -- Let ne
just push nmy point or push a point. To go from16 to
21 the benefit was you already had margin. So if you
already had margin, | guess it's line three, three
down and then all the way at the bottom you already
have margin. You increase the PCT. The only benefit
| see is 30 nore seconds of ability to operate. But
everything else remains the sanme. Am| mssing
somet hi ng?

MR. BOLGER W went down one nore system
t hough. We went fromone LPCI to zero LPCl

MEMBER CORRADI NI :  Ckay. Right. And that
was ny next question. So you took away a system You
gai ned 30 seconds. Wat are you going to do with that
syst enf

MR. BROMNING That's the one that we're
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tal ki ng about dedicating --

MEMBER CORRADINI: | m ssed that
apol ogi ze.

MR BROMNING That's the one that we're
t al ki ng about dedi cati ng to decay heat renoval because
it's no longer required for LPCl injection.

MEMBER CORRADI NI :  And that will buy you
addi ti onal redundancy on decay heat renoval ?

MR. BROMI NG Correct.

MEMBER BANERJEE: But you still get that
with the 21 inch, don't you? You get only one LPCl --
necessary.

MEMBER CORRADI NI :  That was going to be ny
point. The only difference between line three and the
bottom 16 is 30 seconds.

MR. BROWNI NG Right.

MEMBER CORRADINI: And it still falls
wi t hin your margin.

MEMBER BANERJEE: You probably don't want
to take out both LPCls. Right? |If you take out one,
that's sufficient for you. Al right. So you can get
that with the 21.

VICE CHAIR WALLIS: Line three gives a
| arge increase in PCT.

MR. BROMNING But they're still within
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margin as well.

MEMBER BANERJEE: That's well within
mar gi n.

MR. BOLGER: | thought they explained to
us. So I'mjust trying to --

MEMBER BANERJEE: But you don't want |ine
three anyway. Don't you want to keep one LPCl | ust
for safety? You' d think this good engineering job
woul d keep one.

MR BOLGER | would think so. You would
want to have one LPCl.

MEMBER BANERJEE: And forget all this
stuff. Right. But |I wouldn't get rid of both.

MEMBER ARM JO. Did you do the case of a
16 inch break including the LPCS and the LPCI? What
was the tine?

MR BOLGER: No, we didn't run that case.

MEMBER ARM JO.  But it would be closer to
the 120 that you were tal king about earlier?

MR BOLGER That would be some kind of a
reduction, PCT reduction.

MEMBER ARM JO  Yes, your PCT would be
reduced and you'd have --

CHAI R SHACK: O you could up your ECCS

del ay.
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MEMBER ARM JO  Yes. Right.

MR. BOLGER: You know, note this is one
plant. Different plants are going to have different
TBSs. |If you | ooked that table in the slide that was
presented by staff for a BAR5 with a 24 inch recirc
pi pe al so has a 24 inch feedwater pipe. The TBS size
and the DBA size are the sane size. Even though you
would go from a guillotine break in one case to a
single-sided break on the other, in that sort of
situation, you would get hardly any inprovenent
because of the TBS.

MEMBER ARM JO Now twos and threes are
just out of the question as far as any benefit?

MR. BOLGER: BWR 3s have substanti al
benefit. You know actually those plants are riding
much cl oser to 2200 than the BWR 4 type plants.

MEMBER ARM JO  Ckay.

MR BOLGER If we go fromthe guillotine
break to an 18 inch break for those plant types even
if we go fromtwo | ow pressure core spray to one | ow
pressure core spray, we still get alarge reduction of
PCT. So there is a substantial amount of benefit for
those plant types. But with the current rule as
defined, it would provide that.

VICE CHAIR WALLI'S: Wy would you want to
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go to --

MEMBER BANERJEE: Wat is not clear is
why? Oher than the effect on the diesels, it seens
that with the current NRC proposal of the 24 inch
what ever, you would still renove one of the LPCls for
your long-term |ink? You know you don't seemto be
limted by that right now.

MR. BOLGER Yes, in some situations, you
know, with the proposed rule, you would provide the
benefit. In not all plants, you may. Tony.

MR. BROANING One of the things that you
have to consider here is that as Dr. Shack said
earlier that thisis at the TBS. So we have to conply
with offsite power and single failure. So when I
start taking, you know, saying |I'mgoing to dedicate
the A side of RHR to decay heat renoval, |'ve taken
t hem of f the books. They're not avail able for ECCS
and they're effectively gone. So when | start
worryi ng about single failure criterionif | |ose the
LPCl inject valve, that effectively gets ne down to
the single core spray tanks.

MEMBER BANERJEE: But we are still within
the --

MR. BOLGER: You're getting | ost here on

the --
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MEMBER BANERJEE: But you're still within
your PCT criteria.

MR BROMNING R ght. So that's why we're
trying to get down to the single core spray case and
see how far out we can get the diesel generator
benefit because we still have to consider single
failure criterion and not have |l arge increases in PCT
over current.

MEMBER SIEBER But is the LOOP in the
single failure that drives the plant configuration?

MR. BROMNI NG Correct, and when you're
tal ki ng about the double ended guillotine break in
today's rule that really drives all the stuff.

MEMBER SIEBER. That's right.

MR. BROMNING So it's maxi mum performance
capability because that's what it was ultimtely
designed to be able to do.

MEMBER SIEBER: So right now, you don't
have the flexibility to optim ze your systens.

MR- BROMNING That is correct.

CHAI R SHACK: Ckay. | think we're going
to have to finish here unl ess you want to gi ve us sone
final words.

MEMBER APOSTCLAKI'S:  So all these slides

are materials when -- Sone other tine?
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CHAI R SHACK: Do you want to take five
m nutes and go over the material slides?

MR. BROANING | think we understand that
there's an opportunity to come back and tal k about
that another day. | think it's probably best that we
do so. W can have sone nore of our technical experts
here. W also understand that you di sagree.

CHAI R SHACK: Yes.

MR. BROMI NG But really --

MEMBER SIEBER: I n the injection work.

MR. BROAWNING But | would argue that when
you get experts together to discuss rare events
differing between 16 and 20 inches is exact science.

VICE CHAIR WALLI'S: But your point as |
get fromthe bottomline is if we don't go with you,
then BWRs won't get any benefit fromthe rul e change.

MR. BROWNI NG Right.

VI CE CHAIRWALLIS: That was your starting
poi nt .

MR. BROMNI NG Yes.

VICE CHAIR WALLIS: It seens to be a nmjor
poi nt .

MR BROMING Right. As currently
constructed the |l anguage in the rule would force nost

BWRs to consider atransition break size of 24 i nches.
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VICE CHAIR WALLI'S: Wi ch would have no

benefit?

MR. BROANI NG Wi ch woul d have not enough
benefit to be cost justifiable.

VICE CHAIR WALLIS: That seens to be a
significant point.

MR. BROMNING And we've nmade that on a
nunmber of occasions.

MR TSCHI LTZ: Yes, this is Mke Tschiltz
again. | would just like to offer that | think it's
particularly inportant for the ACRS t o understand the
BWR Omers Group's issues at this point in time and
not put it off to a potential neeting in the future
just based upon where we are potentially with the
schedul e for the rul emaki ng.

MEMBER ARM JO.  You know that's why I'ma
l[ittle bit concerned about the material s i ssue because
if youreally believe are susceptible let's say to IG
SEC or thermal fatigue in the feedwater, then we
really have to talk about it near term | happen to
believe they have a |l ot nore margin than they were
given credit for particularly wth nodern water
chem stry and that's the base from which you start
devel opi ng these failure frequencies. So | don't know

when we're going to get to it unless we discuss
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materials i ssue sonetines inthe near future, we're --
CHAlI R SHACK: Let's take 15 nore m nutes.

MEMBER ARMJO Yes, | would |like to hear

MR BROMING |'Il do the best I can in
15 mnutes and please bear with ne. |I'mnot a
techni cal expert in this area at all.

MEMBER BANERJEE: Have the experts here.

CHAI R SHACK: That's why | --

MR. BROAWNING -- present new information
on the thermal hydraulics to the conmttee and to the
staff.

MEMBER S| EBER: Before you start, | would
poi nt out that those of you who are going to the Fire
Protection neeting, the latest we can start that is
2:.00 pom It will be in this room

VICE CHAIR WALLIS: W'IIl start at 2:00
t hen.

MEMBER SI EBER: At 2: 00 p. m

MR. BROANI NG  You know one of the things
t hat we' ve been tal ki ng about in the material s area of
course is intergranul ar stress corrosion cracking and
the thing that we're debating here is what's proper
credit for water chemi stry i nprovenent, use of better

materials and al so repair neasures for overlays and
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t hen stress inprovenents.

VICE CHAIR WALLIS: Are you thinking that
the experts didn't take this into account?

MR. BROAWNING W didn't say they didn't
take it into account. W're saying did they give us
proper credit.

MEMBER APCSTOLAKIS: It's the degree to
whi ch.

MEMBER BANERJEE: | think we need anot her
neeti ng.

MR. BROAWNI NG And one of the things that
we would like to bring up is the factor inprovenent
for hydrogen water chem stry. The elicitation and
NUREG CR 57. 50 tal k about nunbers unlike the order of
a factor of inprovenment of 20 is as Sanjoy talked
about earlier.

W' ve done our own analysis of it and we
think the nunber |ooks nore like 33, for exanple,
which is a substantial inprovenent in the factor of
i mprovenent for hydrogen water chem stry and when you
start taking those things into account, you start to
see what we consider to be extra conservati smthat was
appliedtothe elicitation mean result and i f you want
to add on a bias at the end for uncertainties about

what we don't know about materials, the next AP 600,
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the next PWSCC, whatever it nmight be, that's fine

But let's nake sure that we're not piling conservati sm
onto conservati sm onto conservati sm because this is
supposed to be a risk inforned rule, again, feedwater
nozzl es, thermal fatigue.

So the boiler perspective, these issues
have been dealt with quite sone tinme ago and we have
lots of operating experience to denonstrate that
capability. W're not tal king one or two years.
W're talking 15, 20 plus years of operating
experience that says we've successfully mtigated
these materials issues.

Agai n FAC again. Prograns are in place.
They're robust. W have the mitigation capability to
prove it. Some of the things we're tal king about
here, feedwater pipinginside containment for exanpl e,
not overly susceptible to FAC. The tenperature is too
high. W inject oxygen back into the feedwater to
conpensate for hydrogen water chem stry to make sure
that we're above the FAC threshold of 30 ppb.

We deal with these issues and we believe
on our side of the industry that we've dealt with t hem
successful |l y and when you consi der all this additional
information, then you mght cone to the conclusion

that there i s access conservatismthat's been applied
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to the base elicitation result and when you renove it,
we're not that far apart with the staff on where a
proper TBS is. Then when you couch it in terns of
thermal hydraulics and where do you start to really
see and derive benefit be it safety, be it economc,
then you start to get closer down to the TBS that
we' ve proposed.

MEMBER BANERJEE: Just a point | want to
ask you. The Forsnach plant is an ABB plant. Ri ght?
MR. BROMNI NG Yes. Correct.

MEMBER BANERJEE: And was there cracking
in the feedwater nozzl es even after they did hydrogen
chem stry?

MR. BROWNI NG Hydrogen water chem stry
really wasn't intended to mtigate feedwater nozzle
crack.

PARTI Cl PANT: Thermal fatigue.

MR BROMNING Yes. That's -- 619 kinds
of issues of renoving crevices, crevice geonetry,
| ooki ng at thermal fatigue.

MEMBER BANERJEE: So this was thoroughly
unr el at ed.

MR BROMING Right. It's a different
phenonenon. It's not |1 G SEC

(OFf the record conments.)
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MR. BROMWNI NG  Thank you for your tine.
CHAI R SHACK: Ckay. | appreciate that.
At |east we heard it.

VICE CHAIR WALLIS: We've gai ned sone

CHAI R SHACK: W gai ned sone tine.

MEMBER CORRADI NI:  Are we done?

VICE CHAIR WALLIS: Now it says to be
announced or sormet hi ng.

CHAI R SHACK: To be determ ned.

(OFf the record conments.)

CHAI R SHACK: The question is do we want
to di scuss where we want to go in 50.46 now or should
we wait until later?

MEMBER BANERJEE: |'mjust puzzled. |
would |ike to see this thing rationalized.

MEMBER APOSTOLAKIS: W have a whol e
session tonorrow afternoon. Right?

MEMBER BANERJEE: Bill Shack can explain
ever yt hi ng.

(OFf the record conments.)

CHAIR SHACK: W're finished. W're
adj ourned. Of the record.

(Whereupon, at 12:54 p.m, the above-

entitled matter was concl uded.)
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