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PROCEEDI NGS

(8:31 a.m)

CHAI RPERSON BONACA: Good norning. The
neeting will now conme to order.

This is the first day of the 517th neeting
of the Advisory Commttee on Reactor Safeguards.

During today's neeting, the conmttee will
consi der the follow ng:

One, proposed rule language for risk
inform ng 10 CFR 50. 46;

Proactive materials degradati on assessnent
progr am

Proposed rul e on post fire operator manual
actions;

Gid reliability issues and related
significant operating events; and

Preparati on of ACRS reports.

A portion of the neetingwill be closed to
di scuss safeguards and security matters.

This neeting is being conducted in
accordance wi th the provisions of the Federal Advisory
Commttee Act. Dr. John Larkins is the designated
federal official for the initial portions of the
neet i ng.

We have received no witten conmments from
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nmenbers of the public regarding today's sessions. W
have received request fromNEl for tinme to make ora
statenents regarding proposed |anguage for risk
inform ng 10 CFR 50. 46, and the proposed rule on the
post fire operator manual actions.

Atranscript of portions of the neetingis
bei ng kept, and it is requested that the speakers use
one of the m crophones, identify thensel ves and speak
with sufficient clarity and vol ume so that they can be
readily heard.

| will begin with sonme itens of current
interest. You have in front of you a package, in
fact, and you'll see inside there are a couple of
interesting remarks, speeches from Commi ssioners.

Also in the | ater part of the package you
Inside NRC articles. There's one that refers to ACRS
criticizing industry PAR sunp net hodol ogy. You nay be
interested in that one.

Wth that | think we wll turn to the
first itemon the agenda. Be aware again that in a
coupl e of these neetings we have also tine for the
industry to nake their own remarks. So we should
acconmodate themin the schedul e.

Wth that, I will turn to Dr. Shack, who

is going to lead us through the presentations on
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proposed rule for risk inform ng 10 CFR 50. 46.

DR. SHACK: Ckay. Mbst of us were at our
subconmittee neeting | ast week where we reviewed the
proposed rul e |anguage that the staff has devel oped
for arisk informed 50.46, and | think we'll just get
essentially a condensation of that presentation today
for those nmenmbers who haven't been there.

And | won't take up any nore of Brian
Sheron's tine because he has got a lot to cover.

MR. SHERON. Good norning. M nanme is
Brian Sheron. |1'mthe Associate Director for Project
Li censi ng and Techni cal Assessnment in NRR, and | was
going to give you sort of a quick overvi ew of where we
are with the 50.46 rule revision.

Qobvi ously, our objectiveis we would |ike
to get a positive letter fromthe ACRSto nove forward
and i ssue the rule for public conment. Qur plan right
now is to get the proposed rule to the Comi ssion by
next nmonth, the end of Decenber.

The plan would be that if the Conm ssion
was favorably inclined to release it, it would go out
for public coment. |In parallel, we would be
devel oping a regul atory guide to acconpany the rule,
whi ch we woul d be down obviously inreviewing with the

ACRS during the course of next year, but | think
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overall we would like to see the rule hopefully be
i ssued final by the end of 2005.

Just for sonme background, back in July we
received an SRM fromthe Conm ssion directing the
staff to risk informthe |arge break LOCA
requi renents. They asked that the proposed rule be
conpl eted in approximately six nonths.

W briefed the comrittee in July on our
conceptual approach. W then held a public neeting in
August. Actually what we did is we issued the
proposed rul e | anguage and a proposed statenent of
consi derations, which represented sort of |ike a work
in progress at that tinme, in early August. And then
we had a followup public neeting, the purpose of
whi ch was not to receive or debate the rule fromthe
st andpoi nt of the structure or anything, but rather,
to get inputs from stakehol ders for our cost-benefit
anal ysis, which is required as part of the regulatory
anal ysis of the rule.

DR. SHACK: Wiy weren't you | ooking for
coments on the structure and content?

MR. SHERON: That's not the purpose. W
do that through the regul ar draft rul emaki ng process,
you know, where we issue it for draft and for public

corment. This was not to, for exanple, debate what's
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the right break size or anything, but rather for the
public to say, "Okay. |If this rule were to be
pronul gat ed, what do we believe woul d be the benefits
or the costs associated with inplenenting it?"

And that would help us in deternm ning the
cost - benefit anal ysis.

DR. WALLIS: Are you going to present
anyt hi ng about the cost-benefit anal ysis today?

MR SHERON: | don't believe so, no. ' m
| ooki ng over to Eileen, and she's saying, no, we don't
have anything at this nonment on it.

This is a voluntary rule. ay? So from
the standpoint, it's not a backfit. So it's not going
t hrough the normal 51.09 process of cost beneficia
denonstration

The CRGR review has been deferred to the
final rule stage. |'mon the CRGR and basically our
jobis tolook to make sure that there's no unintended
backfits.

DR WALLIS: I'msorry. I|I'msorry. So
your argunment for doing this is going to be based on
benefits? 1t has got to be based on sonething.

MR SHERON: Yes. There will be a cost-
benefit analysis to denonstrate that there are

obvi ously safety benefits as well|l as perhaps econonic
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benefits associated with inplenmenting the rule.

DR. WALLIS: So this will come out next
year some tine when we'll know nore about that?

MR. SHERON: Eileen, do you want to?

M5. McKENNA:  This is Eileen McKenna. |I'm
in the NRR in the policy and rul emaki ng program

In parallel with devel oping the proposed
rule, we are al so devel oping a regul atory anal ysi s,
and as Brian indicated, one of the main reasons for
having the neeting was to get a Ilittle nore
i nformation fromthe i ndustry about potential benefits
and associated costs with this rule, and that will be
part of our package that goes to the Comm ssion in
Decenber. W're kind of working it in parallel.

The conmmittee nay al so be aware that we
did receive sone witten responses from a coupl e of
the owner's groups at NEI about potential benefits
that they saw with the rule, and we are factoring
those into our regul atory anal ysis.

DR. WALLIS: So you're going to give it to
t he Commi ssi on next nonth, but we never get to see it?

M5. MCKENNA: [t's the difficulty with the
schedule that we had. W weren't able to have it
available for the committee in advance of this

neet i ng.
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MR. SHERON. |Is there a possibility we

coul d have something by the end of Novenber that the
committee could consider briefly at the Decenber
neet i ng?

M5. McKENNA: | think we have a draft of
the reg. analysis, sonething we can tal k about if the
committee has an interest in doing that.

DR WALLIS: | was just interested. |
nean, this is one of the argunents for doing it, and
if it looks really inpressive and conpelling, maybe
you could tell us what it is.

M5. McKENNA:  Well, as | say, | think part
of it, and maybe you know, the NEI may speak to this
as well, is that, you know, there is a lot of
potential benefits, but they are kind of plant
specific and utility interest, you know, in terns of
whet her they want to nake the investnment in what's
necessary in terns of doing new analyses to obtain
some particular benefit, and you know, we can only
make sone estimates of what those things are based on
what we think the rule would provide, but ultimtely
it is going to be an elenent of is it attractive to a
particul ar |icensee.

MR. SHERON: For exanple, a power up rate,

i f soneone proposed a power up rate, they would have
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to go and do a conpl ete assessnent of the ability of
their plant to be able to acconmpdate it from the
st andpoi nt of do | need to upgrade t he secondary si de;
how nuch equi prent do | need to change out in terns of
punps, heaters, turbine, et cetera.

And that beconmes a very plant specific
type of analysis that we really don't have the
capability to estimate on a generic basis, but | think
we would be willing to cone down at the Decenber
neeting if the comrittee wants and provi de i nformati on
on where we are with our cost benefit anal ysis because
| think we'll be fairly far along at that tinme, and we
can get sonething done in advance, and then if you
want to put something on the agenda for that neeting,
t hat woul d be fine.

DR RANSOM | think it would be

particularly interesting to know if there are any

safety benefits. | think --
MR. SHERON: |'mgoing to get to that.
DR. RANSOM -- you alluded to that, and
that would, | think, be of nore interest to the public

and to the people here I would think.
DR. APOCSTOLAKIS: Brian, last tine at the
subconmttee neeting sone nenbers of the public

suggested that we don't need this rule; that all of
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the changes that are being proposed under the rule

can, in fact, be realized with the existing
regul ations. |Is that true?
MR. SHERON: | think what they were

referring to is the approach that we currently have
for a best estimate LOCA. Ckay? Not the old

eval uati on nodel, but the approach that was taken was
one that you have a best estimate nodel, and t hen what
you do is you assess the uncertainty on it, and you
establish and you do your <calculations at the
uncertainty level. | think they used 95-95 as the
nunber.

The logic is, and when we formul ated the
rul e back in the | ate 1980s, okay, the whol e | ogi c was
that if a utility wants to reduce that uncertainty
that they inpose on top of the best estimate to
account for margin and the like, if they, for exanple,
want to spend nore noney, get nore data, devel op nore
detail ed nodels, nore conpl ex nodels to reduce that
uncertainty, then they get a benefit because what
happens is that the uncertainty, if you think of it as
a Bel | shaped curve around a best estinate nunber, you
shrink that in so that the 95th percentile noves in.
kay?

If 2,200 is still your limt, that whole
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curve can nove up, which means your best estinate can
nove up, which could nean that the power can be
increased. So that's what they were driving at, was
that there's a built-in incentive, you mght say, in
the current rule that if you develop nore accurate
nodel s, better nodels for predicting, you can, in

fact, achieve sone benefit, but it doesn't give you

all the benefit that | think we're -- and |I' m sayi ng
the word "benefit." |1'msaying safety benefit as well
as econonic, and you know, we'll get into sone of the

areas in a second in ternms of the safety benefit.

But going to a best estimte nodel, you
know, in the beyond transition break size region, one
of the whol e benefits basically was to try and take an
area that is of much |ower risk significance and de-
enphasi ze so that we're not spending as much tinme
focusing in that area. Okay?

Al right, andit's a natter of resources
to sone extent. You know, why do we want peopl e
sitting there and cal culating out to four decimal
pl aces sonething that's a very, very |low probability
event ?

DR. WALLIS: This is a real test case for
risk informng the regulations. | think if nunber two

happens, then one can say we've done sonethi ng good
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risk inform ng the regul ations.

If the only thing that happens is the
third bullet, then we'll say that's all the public
m ght think the only purpose of risk informng is to
| et up on the regul ations.

MR. SHERON: Ri ght.

DR WALLIS: If youreally think it's up
to the industry to show that nunmber two is real

MR. SHERON: Exactly, and that's what
we' ve been stressing, is that we expect to see when
|icensees cone in to use this, we expect to see
overall risk nunbers decrease and go down.

DR. KRESS: Let ne ask you a question
about bullet three. |I'mnot quite sure yet. One,
poi nt, one, seven, four talks about delta CDF limt
and one tines tento the mnus five, and | wasn't sure
whet her you i ntended that to be for each change or the
sum of all the changes.

Could you tell me which it was?

MR. SHERON: Well, | think what you heard
was that the intent was to bundle. Ckay?

DR KRESS: To bundle and make it the sum
of all the changes.

MR. SHERON. Right. But | think we've had

sone i nternal discussions after the | ast subcomm ttee
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neeting, and | think we need to rethink that alittle
bit because | think I may have di scussed with you or
with Mario a scenario that | raised, which, you know,
kind of said that there could be negative effects to
that kind of an approach. Okay?

So we're still working on that one a
little bit, and the intent is not to -- we don't want
to penalize safety for the sake of, you know, taking
avery rigid --

DR. WALLIS: But bundling does provide the
incentive to fulfill the second bull et

MR. SHERON:  Yes.

DR. WALLIS: Because you can trade it off
agai nst the third bullet.

MR. SHERON:  Yes.

DR. WALLIS: So | think you need to retain
some of that aspect.

MR. SHERON. There will be some. Okay?
But | don't think you want to sacrifice, for exanple,
a |licensee proposing a conbination of things that
would result in an overall reduction in risk, you
know, where sone may go up; others go down.

DR. WALLIS: That is bundling, isn't it?
You can trade off one against the other.

DR KRESS: But | think w thout having the
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[imt of the sumequal to one tinmes ten to the m nus
five, you have the built in incentive anyway. |It's
there. You're just putting one limt onit. |'d put
another limt onit. M limt | think would allow one
times ten to the mnus five for each change. |
t hought that was the intent of 1.17 --

DR. WALLIS: Can you just accumrul ate until
you get to the end of --

DR KRESS: No, no. There's a built in
[imt in 1.174. So they would say, "Ch, oh, I'm
getting closer tothe limt. |1'd better do sonething
to reduce risk."

DR WALLIS: There's no incentive to do
nunber two until you get tothe limt it seens to ne.

DR KRESS: Well, there is because the
intent is that the closer you get to the limt, the
nore regulatory scrutiny you get. Now, | don't know
what that gradation is, but that certainly would
provi de some incentive.

DR. WALLIS: | guess this will be worked
out .

CHAI RPERSON BONACA: At the subcommittee,
by the way, | stated ny total disagreenent with that
way of thinking, and | want it to be on record for

this nmeeting here.
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DR. KRESS: Yeah, | wanted to be sure

there's two voi ces.

CHAI RPERSON BONACA: Ri sk inform ng
regul ations should be an opportunity for us to
increase the risk of these plants, period. | think
there nmay be opportunities, and | think that the
obj ective for ne should be the one of the control in
each one of the changes in a way that there will be
mnimal risk increase in the aggregate, not an effort
to reach tento the mnus four as if it was a goal for
these plans to be at. | don't think that's is a goal.

DR. KRESS: W also heard fromthe
industry that if you want to make the cunul ative ri sk
increase one tinmes ten to the mnus five you'll
greatly constrain and limt what they're able to do
with this rule. Now, | don't knowif that's a proper
interpretation of what is said or not, but that's the
way | interpret it.

CHAI RPERSON BONACA:  You know, as we are
betti ng expectations for newer plants to be well bel ow
inrisk and we are allowing for license renewal s and
power up rates without really broad consi derations of
risk increases, et cetera. It seens to ne that we are
treating the two groups of plants in a very different

way, and | think that --
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DR. KRESS: It could be, but ny point is

that there is a |limted nunber of changes you can
make. So this business of you guys saying you're
going to creep all the way up is really not true
You' re going to creep up sonme by t he nunber of changes
that are left, but there's just not that nany changes
you're going to make.

DR SHACK: So we'll risk informthe next
regul ati on.

MR. ROSEN. Well, besides the point that
Tomnmade that 1.174 is the ultinmate stop. | think we
heard fromthe staff with the subconmttee neeting
t hat what we're tal ki ng about was one tines ten to the
mnus five for each set of applications. 1In other
wor ds you can get one tines ten to the mnus five for
risk informed I SI, another one tines ten to the m nus
five for risk inforned I SI, another one, point --

DR. SHACK: Right.

MR ROSEN. -- ten to the minus five for
graded QA, and another one in here in 50.46.

DR. KRESS: It's not a natter of teeth

in --

MR. ROSEN: No, | was going to draw the
opposite conclusion. | was going to say, well, those
are reasonable chunks. |It's sort of an allocation
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formula for the different applications, and anybody
who wants to think that risk can be reduced in their
pl ant and they can get sone beneficial change in that
area should go for it, recognizing, of course, that
overall they've got to neet 1.174. So they have to
make an overall global allocation. They can't spend
all of their budget, the 1.174 budget on risk i nforned
| ST, for exanple. They' ve have nothing left for
anyt hi ng el se.

CHAI RPERSON BONACA:  \Wel |, again, what |
nmeant to say, | neant to say that those figures for ne
nmean sonet hi ng conpletely different. GCkay? The range
between ten to the mnus five, ten to the mnus four
does not represent an allocating budget of increases
for each one of these until you get to ten to the
m nus four, and then you stop. You can't think about
it that way because that neans that we're pronoting a
risk informed approach to regulation, which goal is

the one of bringing these plants all the way to the

nmenber or the risk allows for that to happen. | nean
that's really -- if we read it that way.
DR. APOSTOLAKIS: | don't think the intent

was to bring all of the plants to the goal of ten to
t he m nus four.

CHAI RPERSON BONACA:  But ultimately if you
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allow -- | nmean, if there are benefits --

DR APOSTOLAKIS: But it's not the
di scretion. | mean they don't have to approve
everyt hing as you approach the goal.

CHAI RPERSON BONACA: But the issue should
not be for the staff to have to fight every single
little bottle on every one to ten to the mnus five.

DR APOCSTOLAKIS: But the ten to the m nus
five was never intended to be for all the changes.

CHAI RPERSON BONACA: | understand that.

DR. APOCSTOLAKIS: Are you saying that
every change we nake --

CHAI RPERSON BONACA:  No, no.

DR. APCSTOLAKIS: -- the assunption of ten
to the minus five? That doesn't nake sense.

CHAI RPERSON BONACA: | 'monly saying that
ten to the mnus four, okay, to ne seens |ike a stop
that said you're on the cliff. You can't do anything
nore with that. Gkay? | nmean, you know, you've got
to stay there or increase risk. It wasn't intended
that way, for plants that may be closed to ten to the
m nus four right now It wasn't a limt for the plant
that is down to ten to the mnus five now It can
have a ot of initiatives and creep up and creep up

because it has a lot to give. | don't think that a
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plant with ten to the mnus five has --

DR KRESS: What if it is ten to the mnus
six? Are you going to stop it at ten to the mnus
Si xX?

CHAI RPERSON BONACA: Wl I, | said to nore
accepting of initiatives, not of the concerted planto
either way at the margin provide ten to the m nus six.
O herwi se, for exanple, the objective for newreactors
to be down in the ten to the m nus six order naybe --

DR. KRESS: You know, if | took that

approach, | would take a ten to the mnus six plant
and say | don't want you to go up very nuch and
increase. |1'mnot going to let you do a one tinmes ten

to the mnus five delta CDF because now |I've changed
a ten to the mnus six plant to a ten to the m nus
five plant, and you know, that's a really significant
change.

And if ny objective is to keep each pl ant
at its current level or close to it, which is what |
t hi nk your approach would do --

CHAI RPERSON BONACA:  Yes.

DR KRESS: -- | think you're treating
plants a lot differently, because you' re changing a
tentothe mnus six plant to aten to the mnus five.

CHAI RPERSON BONACA: No, |I'msaying the

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




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

24

code of regul ation approved these plants which was a
determ nistic approach that is in the license right
now. Okay? Now, they intend to risk informthe

regulation. | never understood it as a neans of now
relaxing a lot of the regulatory requirenents fromin

the license in order to get benefits that wll

increase this risk to a certain |evel. | viewed each

initiative as one that should have a very m ninal
increase inrisk at nost or fully a decrease in risk,
and treat it individually that way.

And now t he way of apportioning the risk
in that range to each one of the changes you may make
because that's a different way of looking at it.
Okay? | made the exanple of a plant that coul d make
a strategic plan to have all of these initiatives and
increasing only by one, ten to the m nus four, each
one of them and getting a |ot of benefits in
operations, et cetera, and bring it to ten to the
m nus four and just naking an extrene exanple of how
you could interpret that view

MR ROSEN: | think you're right. 1It's an
extrene exanple, but it's possible. | don't think in
reality it's going to go that far.

DR. WALLIS: Why woul d one not do that?

DR. APOSTOLAKIS: It's not possible.
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DR. WALLIS: Why woul d one not do that?

DR. APOSTOLAKIS: | think you forget the
context of 1.174. There are two inportant inputs to
the decision making process: defense in depth and
safety margins. The staff can al ways i nvoke defense
in depth and in conbination --

(Laughter.)

DR. APCSTOLAKIS: Well, I'msorry, but
that's the way it is. |In other words, the whole
di scussion this norni ng has been under the assunption
that all we care about is the delta CDF and delta
LERF, and that's not true. The staff |ooks at the
whol e thing, and | doubt very nmuch that they would
all ow any plant to keep adding ten to the mnus fives
and go to the goal. They would never do that.

DR. SHACK: | think this topic deserves a
separate discussion, but we really need to nove on.

DR APOSTOLAKIS: But there's one | ast
problem It is not just a delta CDF. Renenber we
made a big deal out of it. At that tine we said this
is the quantified part of risk. There are also
benefits that are not quantifiable. Oay?

I n ot her words, even when there is a delta
CDF of ten to the minus five increase, the expectation

was that if you put everything together, you really
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don't increase it.

CHAI RPERSON BONACA: Let ne just say that
while the resistance of the industry to use the
formulation in the past was that we have a license.
The pl ant has been decided to be safe. W don't want
to be ratcheted by risk informed regulation, by risk
information in doing nore and nore safe. This plant
i s saf e enough.

I think that that's a reasonable
statenent. The conplenmentary statenment is al so true,
shoul d be. Gkay? Risk informed relationship should
not be a neans of ratcheting up risk.

DR. APOSTOLAKI S: Absol utely.

MR. ROSEN. | think the conplenentary
statenent is that either the plants are at one tines
ten to the mnus five should be given the opportunity
to use small but insignificant portions of risk to
bring themup a little bit. | think it's a totally
one sided argunent in which the side of the plants
that are lower in risk is not being heard.

DR. APOSTOLAKIS: | think the guide is
del i berately vague on the issue of bundling and how
you add up all of these things. W had a |ong
di scussion at that time about that, and finally it was

left to the staff to nake these deci sions.
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There are no rules one way or the other.

CHAI RPERSON BONACA: Dr. Denning had a
comment and he didn't get a chance.

DR. DENNING Let ne be really quick. |
realize it's tinme.

You keep talking about -- Tom in
particul ar, was tal king about -- a one tinmes ten to
the minus six plant as if there really is such a thing
as one tines ten to the mnus six plant, and one tines
tentothe minus five as if we really can believe that
because the CDF that's predicted for that is one tines
ten to the mnus five.

It could easily be well above one tines
ten to the mnus four. | think that there's
tremendous roomhere to really inprove risk and that
the tradeoffs here are really a matter of taking away
the effort to things that aren't risk inportant and
put into the things that are risk inportant and
i mproving risk by doing that.

DR. KRESS: W have | ong advocated t hat
t he uncertainty of these nunbers need to be quantified
to sone extent and factored i nto the deci sion process,
and | think that's what you' re saying.

DR. APOSTOLAKIS: | think for the record

t hough maybe Dr. Denning can tell us whether he
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actually neans that the ten to the mnus six plant can
easily be ten to the m nus four.

| don't believe that.

DR DENNING Well, first of all, there is
no one tinmes ten to the mnus six plant out there.
That's an anomaly of PRA. As far as the ten to the
mnus five plant, it could easily be greater than ten
to the mnus four because there are all sorts of
things in PRA that we haven't been able -- you just
can't get down to the depths, and | Could point out
Surry and things that we didn't know about Surry when
we di d WASH- 1400 t hat woul d have nmade the ri sk of that
pl ant dramatically bigger than what we cal cul at ed.

(Laught er; Chairman pounds gavel.)

MR. SHERON:. Ckay.

DR. SHACK: Don't nmke too nmany changes in
that before you come back to talk to us about it.

MR. SHERON. Yeah. Well, what | was going
to say is | think at the subcommttee we did rmake a
prom se t hat we woul d have a separate neeting on 1. 174
and our experience, and so forth, and | think that
woul d be a good forum to continue this discussion.
It's a good topic. There's nothing wong with it.

I do want to enphasize that our

expectation is that licensees will denonstrate that
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plant risk is reduced through optimzation. |If you
| ooked at the comment letters that we received from
t he owners groups, as well as NEl, they all focused on

what they believe were safety benefits.

You know, | mean, we all understand that
t hey probably see econom c benefits as well, but our
focus is on the safety benefits. 1'Il talk a little

bit about what they m ght do.

Sone of the areas we think that would
i mprove safety, reduce risk. One is adjust
contai nment spray timng and flow. Several benefits.
One is it conserves the refueling water storage tank
i nventory.

Wth regard to sunps and potential for
bl ockage, it reduces debris wash-down and no threat to
t he sunp NPSH.

It also extends the tinme for manual
switch-over to recircul ation and for sone breaks may,
infact, elimnate the need to do the switch-over. |If
| remenber, if you | ook at risk anal yses, you'll find
out that the operator performng the switch-over is
one of the things which drives core nelt.

| renmenber on Davis-Besse when we were
| ooking at their PRA that was one of the key drivers

on the risk froma LOCA. It was the operator failing

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

30

to performthe swtch-over.

| nproved energency diesel gener at or
reliability. W think that if they use the best
estimate anal ysis so that they don't have to start the
diesels as quick, the cold start, in order to
denonstrate they can get the ECC systens on and
functioning as quick as they have to. That wll
improve the diesel reliability. W're all famliar
with the concerns about the cold, fast starts.

Less denmanding |load sequencing n the
diesels. W also think that the accunul ator set
poi nts could be readjusted for nore opti muminventory
control. Dr. Hochreiter was here at the subconmttee
neeting, and |I always rem nd himthat way back in the
1970s when he was at Westinghouse and | was wor ki ng on
ECCS he cane in and told ne. He said if we were to
design the best estimate ECCS system he said we'd
never pick 600 pounds for the accunulators. W'd do
somet hi ng el se.

So ny guess is that there will be sone
ot her set points that could be identified that would
produce a nore optinmum ECCS flow in a best estinate.

W think they m ght be able to adjust the
| ow pressure safety injection set points to mnimze

the time that they'rein mni flowoperation. This is
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basi cal | y where t he punps have started, but they can't
i nject against the head. So they have a mni flow
line to prevent them from dead headi ng.

That's there to protect them but, again,
it's not the optimum way to run the punps. Adjust
systemresi stances to i nprove operation for the nore
likely breaks, and this could just be, you know, any
flowrestrictors or anything else that's in the
primary system and nodify core design to reduce
vessel fluence.

Qobviously if you can get a hi gher peaking
factor, you can peak the power nore towards the center
of the core. You can probably then optim ze fuel
design and the |oadings such that you have higher
power in the center, |ower power at the periphery.
That's | ower fluence. That reduced the fluence on the
vessel, reduces potential for pressurized thernal
shock.

DR. WALLIS: Brian, is this enphasized now
nore in the rules which is going out for public
conment because the earlier draft tal ked nore about
rel axi ng regul ation, didn't tal k about the benefits so
much. 1s this nownore in the rule than it was
bef ore?

MR SHERON: Well, it won't be in the rule
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as much as probably in the --

DR. WALLIS: In the preanble.

MR SHERON: O the statenent of
consi derati ons.

DR. WALLIS: Right. Have you enphasized
it nore now?

MR SHERON: | haven't seen the |atest
version. | don't know if Dick or --

DR WALLIS: Ckay. It will be nore in
t here because the person that | renenber didn't have
enough of this sort of thing init fromnmy point of
Vi ew. .

CHAI RPERSON BONACA: As part of the
energency diesel generator reliability, you know, one
of the elements is the assunption of |oss of off-site
power not bei ng taken for breaks beyond the transition
point. Today we're going to review the issue of great
reliability, and in it, you know, there is a clear
description that over the past ten year there has been
significant degradation and great reliability, and
there are statenments that say that oftentines the
greater operations and under voltage conditions that
may cause | oss of of fset power coincident to this cram
of the reactor, the statenent right there.

Are you | ooking at this issue? | nmean,
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when you're going to look at the |oss of set power
issue, are you going to revisit current data rather
than | ooking just at the historical data?

Because nmany  of the decisions of
statenents made bout |oss of set power have been
real ly derived fromexperience that dates back to the
' 80s when the regulation wasn't there yet.

MR. SHERON: Right, but we are | ooking at
that, but we are doing that, as | think | said,
t hrough a BWR owner' s group topi cal report, okay, that
t hey have submitted. W intend to start to reviewin
January, and that's alegitinmate i ssue that we said we
woul d 1 ook at, and that is that the assunption right
now which is that you assune a | oss of off-site power
occurs sinultaneously with the loss of coolant
accident, they would like to elimnate that. Okay?

But the questionis you' re right, and that
is if I have a degraded grid or if | have a |ess
reliable grid, okay, would the LOCA which ultimately
trips the plant off line, would that in turn cause a
| oss of off-site power, okay, which would be a LOCA
with a del ayed | oop.

PARTI Cl PANT: That's right.

MR. SHERON: And that raises questions

about double sequencing of the safety systens and
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stuff, and that's sonething we're going to exam ne as

part of that whole review of the BWR owner's group.
MR. ROSEN. And | think that question

based on the data fromthe past was always that that

LOCA would not likely cause a LOOP. It was highly

unlikely, and the question that's being asked -- Mario
is asking it, and | agree -- is is that assunption
still correct. Has enough changed in the grid due to

deregulation to bring into question that?

MR SHERON: Well, | think that's
something we're still looking at right now | don't
feel confortable. M staff hasn't conme to ne and said
there's a problem here, but we are looking at it.
Ckay? We're reexam ni ng whether or not, for exanple,
we have to revisit the station blackout rule wth
regard to coping times and stuff.

Hopefully you'll hear some of that this
aft ernoon.

DR SHACK: But, | nean, in this rule
beyond the transition break size you've built in the
i dea that you don't have to consider the | oss of off-
site --

MR, SHERON: Correct, yes. Froma
probability standpoint, given that plus the

probability of getting a break of that size. W
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believe it's still acceptably |ow.

CHAI RPERSON BONACA: It's inportant to
review that assunption in light of sone of the
statenents being nade in the stuff presented to us
fromthe staff itself.

MR. SHERON: Ri ght.

CHAI RPERSON BONACA:  Ckay.

MR. SHERON: Today's presentations that
you'll hear, you'll get an overview. Dick Dudley wil
give you an overview of the proposed rule and the
conform ng changes. There's other regul ations that
are affected. Just so you're aware, when we sat down
to formulate what this revised rule would | ook IiKke,
one of the biggest issues we faced and agoni zed over
is what we call tentacles, and what you find out is
50. 46 and the analysis that's done basically touches
al nost every aspect of the plant design. Okay?

And one of the things we had to make very,
very sure when we fornul ated this regul ati on was t hat
we were not adversely affecting sonme other aspect of
the design or inadvertently doing sonething that we
didn't realize when we nade these changes.

So vyou'll hear about some of the
conform ng changes. There's other regul ations that

are affected. W'Il talk to you about the ECCS
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anal ysis requirenents that would go along with this
revised rule, and then your favorite subject, whichis
t he process for approving plant changes based upon a
new DBA LOCA. kay? How we would go about review ng
t hat .

As | said, our schedule is to conplete the
statenent of considerations in Novenber. Hopefully
what we might be able to do is get that down to the
committee as well so that you can see that, and then
again we can come down in Decenber and discuss any
further information that you need fromthat.

W would like to receive an endorsenent
letter in the Novenber tine frame hopefully W would
get a proposed rul e package to the EDO i n Decenber
Again, | just want to re-enphasize this is not a --
this is strictly a rule that goes out for public
coment .

DR. WALLIS: So we can send an endor senent
out of this neeting, but we won't have seen the
statenment of consi derations and we won't have seen the
ri sk-benefit analysis. So we're just going on faith
that you're going to do a good job on those two
t hi ngs.

MR. SHERON. Well, we always do a good

job. You know t hat
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DR. WALLIS: |I'msure you will.

(Laughter.)

DR. WALLIS: And I'msure it"'s inproving,
too, as a result of our comments.

MR. SHERON:. Yes. | see ny staff over
there all noddi ng.

And presunmably if the EDO is satisfied
with the package, the EDO would forward it to the
Comm ssion by the end of Decenber. W would | ook
hopefully for the Conm ssion to give us the blessing
to go out and issue it for public coment, which would
get it out probably in the January-February tine
frame.

W are starting right now on the
devel opnent of a regulatory guide. W'd |like to have
a first cut at that in the sunmer, in June of this
com ng year. This will be guidance on acceptabl e ways
the staff would find for inplenenting this rule and
hopefully address a |lot of the questions that have
come up here, as well as with the industry and so
forth in terms of what do we nean by that, and so
forth.

DR. APOSTOLAKIS: So when will you cone
back here with a final version of the rule?

MR. SHERON: A final version?
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DR. APOSTOLAKIS: Well, | nean, there has

to be sonet hing.

MR SHERON: Eileen, do we have a -- |'m
guessing in the fall of next year naybe.

M5. MKENNA: It really depends on a
couple of factors. One is how |l ong the Conm ssion
del i berates and whether they accept it in the form
that we send it to them Again, as | say, it's a 75-
day nominally comment period, then a matter of how
many comments we have and what does it take for us to
eval uate them and determ ne the responses to them

So it's probably sooner than what Brian
said, and it depends on those kinds of factors.

MR. SHERON. | would guess in the fal

next year we'd have a final package to --

DR. WALLIS: 1'd ask for our approval of
a final rule until we have seen an acceptable reg.
gui de.

MR. SHERON: Yes.

DR. WALLIS: Because they seemto be tied
t oget her.

MR. SHERON:. Well, they'll go hand in
hand. So we --
DR. WALLIS: Don't delay our review of the

reg. guide to the point where we can't finish that job
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before you conme up with a final

DR. APOSTOLAKIS: Nos, in June of '05, you
will come to us asking for a letter saying that it's
okay to issue the guide for public comrent?

MR. SHERON. That's a rough date, but |
t hi nk what we would do is we would present the guide
that we have. |If it's ready to go out for public
comment at that point, then, yes, we mght.

You know, the other thing we m ght want to
do is come down and naybe in April or sonething,
dependi ng upon how far along we are and provide you
with interimreports.

DR SHACK: | nean, | assune there would
be subcomittee work on the reg. guide.

MR. SHERON: That's what | nean. There
woul d be subconmittee going on probably as we go
t hrough t he devel opnent.

W haven't even started this yet. One of
the things --

DR, WALLIS: | think that would be good if
you could plan this out so that the subconmttee has
got to look at it, but it rmay be April, May.

MR. SHERON: Sure. W have a neeting set
up. | think it's Novenber 18th with the industry

because one of the things we're looking at is do they
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want to take on as initiative a devel opi ng gui dance
docurent, which we could endorse ultinmately at some
poi nt down the road through a reg. guide.

Qur intent would be not torely solely on
the industry to devel op sonething, but we would do
just like we did on 191, where the industry devel oped
a guide, but the staff developed one in parallel.
kay? We had a fallback. So we needed to have
sormet hi ng.

So if the industry doesn't need --

DR SHACK: That was such a success.

(Laughter.)

MR. SHERON: But that's what the plan is,
and the ultimate plan is that when a final rule goes
out, there will be a reg, guide that goes along with
it. So it wll be a package.

And that's the end of ny presentation.
kept us right on schedul e.

DR. WALLIS: You're ahead. It says 9:24
a.m on the slides.

MR. SHERON: Well, there's only four nore
hours of presentations then.

DR WALLIS: No, no. That's the date at
which it was witten. |'msorry.

MR. DUDLEY: Okay. |'mD ck Dudley. [I'm
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t he Rul emaki ng Proj ect Manager for the 50.46 rule.
|"mgoing to talk to you briefly about the
regul atory structure of the proposed rule.

We're going to essentially | eave exhibit
50. 46 unchanged. We will just add to it a provision
that all ows you to neet 50.46 or to take the voluntary
alternative option and conply with the new rul e that
we' re addi ng, Section 50.46(a).

In addition to adding 50.46(a), we're
going to nake m nor conform ng changes to 50. 34,
basically explaining which facilities this rule is
applicable to, and m nor changes to the backfit rule
to allow certain exceptions that 1'Il tal k about
| ater.

And al so we have to nmake certain other
conform ng changes to sonme of the general design
criteria so that there aren't conflicts between
50. 46(a) and the GDC under certain LOCA requirenents
and conditi ons.

MR. SI EBER: \What happens to Appendi x K?

MR. DUDLEY: No change, right? Except for
docunent ati on requi renents, but there's no substantive
change i n Appendi x K

MR. SIEBER Well, if you nove to a best

estimate code, Baker-Just probably gets replaced,
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right? And also the ANS standard for decay heat
probably gets updat ed.

MR DUDLEY: I'msorry. | can't --

MR. SHERON. What we're doing is we're
adding let nme call it athird alternative to 50.46.
Li censees have three options now. They can do it
according to the old eval uati on nodel approach, which
has all of the very specific requirenents of Baker-
Just, ANS 1971, et cetera, et cetera, 20 percent, and
they can do a standard cl assical eval uati on nodel
cal cul ati on.

The second option, which is the one we
revised the rule back in I think around 1988, all ows
for a best estimate alternative where you use t he best
esti mat e code combi ned wi th an uncertainty anal ysi s of
the 95795 basically. | don't think that's specified
in the rule.

And then you can do your ECCS anal ysis
using that best estimate nmethod, but it still has
certain requirenments that are associated with it.

What this does is this is yet a third
option where a licensee can divide up their planinto
two break spectrum sizes based on a transition break
size, and for the breaks that are beyond the

transition break size, they can use a best estimte
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code. It doesn't have to be at let nme call it the
95795 uncertainty | evel that the option end of current
50. 46 has. They don't have to take into account the
single failure and a nunber of other assunptions. So
it's even a nore rel axed anal ysi s approach than what's
in the current 5046.

MR. SIEBER  kay. So Appendi x K becones
even nore of a Bronze Age artifact than it is today,
right?

DR SHACK: No. He could choose to use it
for below the TBS breaks since he doesn't have a
qual i fied best estinate small break LOCA. He's still
going to be using it for all those.

MR. SHERON: There are plants that are not
necessarily LOCA Iimted, and there are plants that
may not be able -- they may in their own anal ysis not
see a lot of benefit to going with this 50.46(a), in
whi ch case there nmay be no financial incentive or any
incentive for themto change to another code, other
than it's a lot of noney and a lot of tinme and they
don't get a benefit.

MR. SI EBER: Ckay. Thank you.

MR. DUDLEY: The structure of the draft
rule is shown on this slide. Basically what we're

doing is we take the entire LOCA break spectrum W
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divide it into two regions by defining a transition
break size. W're going to call that TBS as an
acronym

The selection of the TBS was based upon
break frequency and other considerations. For the
breaks in the smaller break region, they'll continue
to be design basis accidents, and they have to
continue to neet all of the existing requirenments in
50. 46 and ot her places for design basis accidents.

But under this alternative, breaks |arger
than the TBS would beconme beyond design basis
accidents, with the exception that we would stil
require that mtigation capability be maintained for
these breaks up to the full double-ended guillotine
break. But we would allow the mtigation to be done
using less stringent analysis assunptions and
acceptance criteria, as you' ve already heard. W're
not going to require a single failure assunption in
this mtigation analysis.

But we are going to require that the
capability to mitigate be denonstrated for all at
power operating configurations. Wat we nmean by this,
if a facility is licensed to and plans to operate
wi t hout a conponent or a systemin service, they have

to show that they can mtigate this full doubl e ended
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break with the remai ning equi pment that's avail abl e.

I n addi ti on, since the TBS now becones t he
| ar gest design basis LOCA, the TBS break conditions
are going to apply in other areas where regulatory
requi renents are based upon LOCA attributes. For
exanple, this would be an equipnent qualification,
perhaps in containnent sprays or with valve primng
i ssues.

So after a plant selects this alternative
and conpletes their ECCS anal ysis, sonme plants wll
find that their designs are no longer limted by the
double ended break of the largest pipe. Those
licensees will be allowed to propose changes to pl ant
operations or design by two nethods.

They can either propose and have them
approved by the NRC by the |icense anendnent process
or they'll be able to use an inconsequential risk
criterion that would all owthemto make t hese specific
changes wi t hout NRC | ooki ng at the indivi dual changes.

And I'I'l give you nore expl anati on on how
t hat works | ater.

Those that submit |icense anendnents, the
I icense anendnments rnust be risk informed. They nust
neet the criteria that are essentially the sanme as

those in Reg. Guide 1.174 for defense in depth.
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Safety margins nust have a nonitoring program
Changes in risk rmust either reduce risk or increase it
a very snmall armount that's determ ned to be
accept abl e.

And the PRAs that they use to denonstrate
the changes in risk nust neet the PRA quality and
scope requi rements that we have included in 50.46(a).

DR. WALLIS: Now, do those PRA quality
requi renents say somet hi ng about accept abl e
uncertainty in the calculation of risk? Because if
you're goi ng to say you' ve got an acceptabl e risk, you
can't really eval uate that w thout knowi ng how good an
estimate of that risk the PRAis giving you

MR. DUDLEY: That's a specific detail that
| really can't answer.

DR WALLIS: It seens to ne very
i mportant.

MR. DUDLEY: We'Ill be able to do that in
an upcom ng presentation, right? If you can wait a
nonment .

DR. APOSTOLAKIS: This is intended to be
a mean val ue, which is effective in the uncertainties,
but also you know, renenber the fanous words
"increased managenent attention" when it cones to

this.
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| was wondering though. All of the safety
benefits that Brian |isted, is there inpact on delta

CDF quantifi abl e?

MR. DUDLEY: | imagi ne sonme are and sone
aren't.

DR. APOSTOLAKI S: Yeah, but that's really
an inportant consideration. | don't think they are.

Sonme of them are not.

MR. SHERON. Sone of them may not. For
exanple, | think I was thinking about that when | was
up there because, you know, if a plant had success
criteria that says, you know, if you can mtigate a
LOCAwith two out of three accunul ators and you put it
in the PRA that way, in other words --

DR. APOSTOLAKI S:  Yeah, that's probably --

MR. SHERON:. You know, and then if they
conclude that based on a best estimate analysis or
something they can now mitigate it with sonething
less, you'reright. It probably wouldn't appear in a
PRA.

DR. APOSTOLAKIS: O conserving the RWST
inventory. | don't know how you quantify that. Can
you quantify that?

DR. DENNING Yeah, | think you can

guantify that particul ar one, George, and | think it's
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probably one of the nost inportant ones, particularly
del ayi ng, having to switch over to recirc. | think
you could do a quantify --

DR. APOSTOLAKIS: Ch, that one, yeah.

DR DENNING Well, and that's tied into
preserving --

DR. APOSTOLAKIS:  Well, that ought to fix
it that way. Ckay.

MR DUDLEY: And this slide discusses
changes that we're going to make to the GDC. Again,
we have to nmake sone conform ng changes to the GDC so
that GDCrequirenents don't conflict with requirenents
al l oned for LOCA anal yses in 50.46(a).

In particular, we're going to renove the
single failure requirenment for these five GCs, for
el ectric power systens, enmergency core cooling,
contai nnent heat renoval, containnent atnosphere
cl ean-up and cool i ng wat er.

And in addition, on GDC 4, on
envi ronnmental and dynami c effects, we | ooked at that
for a good deal of tine, and we deci ded we woul d not
make changes to GOC 4. The sane dynamic effects for
pi pe breaks will still need to be considered, and the
ot her capability under GOC 4 to use | eak before break

anal yses will stay. So we're not going to change GDC
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GDC 50 on contai nment design basis. CQur
current position with that is that we're not going to
need to change it. GDC 50 generally speaks to the
margin between your calculated pressure and your
design pressure of a containnment. Qur nost recent
readi ng of that | ooks |ike there's enough that you can
interpret the existing GDC to allow one |evel of
mar gi n for your design basis accidents and a different
level of nmargin per your beyond design basis
acci dents, which would be the mtigation anal yses t hat
are done for the accidents, breaks larger than the
TBS.

So right now we don't think we need to
change GDC 50, but our steering conmittee hasn't yet
net to approve that decision.

DR. KRESS. WIIl GDOC 38, renoving the
single failure criteria there, allow themto make
maj or changes in their spray systemin containnment?

MR. DUDLEY: I'mreally not sure about
t hat .

DR. KRESS: When they do the cal cul ation

for the LOCAs.

MR. SHERON: The intent is that if there's

a safety benefit to not having the sprays cone on
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automatical ly, but allow ng manual operator action to
start the spray; so, for exanple, if they get a break
and let's say it's a very snmall break, all right, you
don't need the sprays to cone on automatically, and so
you don't want to, again, have this big inventory of
water coming in, potentially clogging the sunp.

So you would allow the operator to nmake
t hat deci si on whet her they need to manual ly start the
sprays or not.

DR. KRESS: But the equipnent and the
capacity of the sprays would still be the sane?
assume they won't change that.

MR. SHERON: What ?

DR. KRESS: The capacity of the sprays.

MR. SHERON. Well, this gets into the
guestion -- and Dick alluded, you know, that we're
going to discuss this a little nore -- and that is
that if the capacity of, for exanple, the sprays and
so forth is relied upon for other accidents, as well
as for severe accidents, if you take credit for it in
a risk assessnent, okay, again, we tal ked about that
we're going to put a criteria in for changes to late
contai nnent failure. Okay?

W have to go through and the |icensee

will have to go through that entire analysis. Simlar
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to that, one of the concerns was that, for exanple, if
alicensee goes in and cuts a hole in a contai nnent to
remove and replace steam generators and they say,

"Gee, | can save a lot of time and noney if | don't

have to do a repair that restores the containnent to

its original structural strength. | can put in
something that's thinner, if you want to call it
that.” And the question is would we allow that.

The answer is probably not. Ckay? But
the question we ask is, well, if a licensee does
propose the repair that may not restore sonething to
its original condition, but if they can cone in and
denonstrate that the change in risk all the way out,
you know, through severe accidents and so forth is
i nconsequential, would we allow it?

I n ot her words, you know, maybe they just
want to use a little bit |less rebar or sonething, and
our steering comrittee is going to discuss that next
week to deci de because that gets into the question of
do you allow zero changes or are there some ninor
changes that you can allow and what are the criteria?

But the intent of this whole rule is that
we don't want to degrade the capability of the plant
to accommpdate accidents beyond design basis out

t hrough severe accidents. So that's why we have to go
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out to Level 2.

DR. WALLIS: You're going to have to bring
in difference in depth, | think, too, because there
are sone reactors that we've | ooked at where you could
approve from risk considerations you didn't need a
containnment at all, and yet you still have one.

MR. SHERON: Yeah. Don't worry. Nobody
is going to take any contai nments off.

DR. WALLIS: No, but if you start making
it weaker, how weak does it get before it isn't
cont ai nnent ?

MR. SHERON: Right, and the intent right
now is that we don't want to see containnents
weakened.

MR. DUDLEY: One thing I'd like to
clarify. | mght have said renove the single failure
requi renent fromthese GbC. Wat we're going to do is
really allow an exception to the single failure
requirenent in these GDCs for the 50.46(a) anal yses
portion that's done for breaks |arger than the TBS.

For breaks snaller than the TBS, they
still wll neet the regular GXCs and the ful
requi renents.

DR. APCSTOLAKIS: What this does is really

sets the assunptions under which the analysis will be
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done; is that --

MR DUDLEY: That's correct.

DR. APCSTOLAKIS: That's really what it
does.

MR. DUDLEY: That's correct, right.

DR. SHACK: So even if you did it with
Appendi x K you'd actually get nargin.

MR. DUDLEY: Yes.

I'd like to talk a little bit about the
process for making inconsequential risk changes.
Li censees, again, will be allowed to nake these
changes without specific NRC review, but first they
woul d submit their PRAto the NRC, and they woul d al so
submit their process, review process, for these
changes.

The PRA woul d have to neet the acceptance
criteriainb50.46(a), and the | icensee revi ew process,
we woul d have to look at that and nake sure that we
feel it would insure defense in depth and adequate
safety margins.

DR. APCSTOLAKI S: Now, that bothers ne a

little bit. The acceptance criteria will be according

to the phased approach that the Commission is
pronul gati ng?

MR. DUDLEY: Yes, we discussed that, |
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believe, in the subcommttee neeting.

DR. APOCSTOLAKIS: But this really says
that there should be standards or industry consensus
docurnents, and if you |l ook at those, they really tel
you what you should have in the PRA, but they really
don't go very nmuch into the detail of how you do these
things. And for sonething as inportant as this one,
| " m wonderi ng whet her that would be sufficient.

| mean, they tell you they have to have
common cause failures. Wll, that's very good, but
then how do you do that? | nean, that's a very
i nportant consi derati on.

So for something |like this, which
presumably will have great benefits to the |icensee,
it seens to nme it would be worthwhile to spend sone
extratinme reviewing the quality of the PRA beyond t he
st andar ds.

MR. DUDLEY: Wuld it be possible to hold
that question until we talk about it? There's a PRA
section com ng up shortly.

DR. APCSTOLAKIS: Well, it's definitely
possi bl e.

MR. DUDLEY: |If you could, please. Thanks
very much

DR APCSTCLAKIS: Al right.
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MR. DUDLEY: So once a |icensee subnmits
their programto the NRC, the NRC would then, if we
believe it's acceptable, we would approve it as a
license anmendnent. We'd nodify this |licensee's
license probably at a license condition. It would
authorize a licensee in the future to make changes
wi t hout NRC specifically | ooking at themthat had risk
changes that were below the inconsequential risk
t hr eshol d.

DR. WALLIS: And is it sonething like ten
to the mnus six?

MR. DUDLEY: Yeah, | believe that's right,
and again, Mark Rubin or others will talk about that
| at er on, yes.

MR. ROSEN: Do you renenber in the
subconmi ttee neeting we di scussed this point? And in
your first bullet that the |licensees could nake
changes without specific NRC review m ght be better
stated as they could nmake changes w thout specific
prior NRC review, and we used the exanple of 50.59
process where |icensees report these inconsequenti al
changes on, say, an annual basis or something like
that, and then the staff has a chance after the fact,
granted, but a chance to at |east say, "Yeah, we kind

of agree these are all inconsequential, except for
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this one we'd |i ke nore details on," and that woul d be
a way of making ne nore confortable.

MR. DUDLEY: Exactly, and you know, we
appreciate that recommendation by the subcommttee.
W're going to look at that, and nore than likely
that's the process that we're going to inplenent.
Thank you.

DR. KRESS: Once again, we have the sane
probl em here with ten inconsequential changes at one
times ten to the mnus six. It adds up to one, ten
times ten to the mnus five.

MR. DUDLEY: Well, the inconsequenti al
threshold will be sumred over all the changes. The
bundl i ng issue --

DR KRESS: So the one tinmes ten to the
mnus six will be all inconsequential?

MR. DUDLEY: Every change that's nade
under this criterion

DR KRESS: And that will be tracked some
way by the plant or by the --

DR APOSTOLAKIS: | still think this is an
issue that we're rushing into. It was deliberately
stated in a vague manner in 1.174 because you cannot
predi ct in advance what you want to bundl e and what

you don't want to bundle. W have to trust the
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staff's judgnent every now and then, and | think you
will not find anything definitive in the Regul atory
GQuide 1.174 that says you have to bundle or you do
this. It was very vague.

It was recogni zed t hat there was an i ssue,
that you can't just keep approving things and so on,
but you have to trust that the staff will take action,
and it seens to nme that here if you start witing down
specific rules howto do it, eventually you will run
into the sanme problemlike 1.174.

DR SHACK: Well, | think nost of these
i nconsequential changes will be unquantifiabl e.

DR. APOCSTOLAKIS: It will be
unquanti fiabl e, exactly.

DR. SHACK: They will be less than ten to
the mnus six, but they'rereally ten to the mnus --

DR. WALLIS: Twenty-one, or sonething.

DR. APCSTOLAKIS: O they will be
conpletely unquantifiable. It will be a matter of
j udgnent .

MR. ROSEN. They will be unquantifiable
because they're not nodels.

CHAI RPERSON BONACA:  Yeah, they're not
nodel ed, nost of them

DR. APOSTOLAKI S:  Yeah, yeah.
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MR. ROSEN. And this requirenent, if you

want to make an inconsequential change that you have
to know what the value is, it will require a bunch of
nodeling of stuff that doesn't matter. It just
doesn't make any sense.

DR. KRESS: Maybe that could be the
definition of inconsequential. It is not nodeled in
t he PRA.

DR. APOCSTOLAKIS: Onh, then they will
subnmit i nconpl ete PRAs.

(Laughter.)

MR. ROSEN. The things that aren't nodel ed
by the practitioners are things that they know don't
show up in any sequences. So you know, this is
conpl etely sensi bl e.

DR. APOSTOLAKIS: No, but it may even be
nodel ed - -

MR. ROSEN: It's not a plot against the
United States of Anmerica.

DR. APCSTOLAKIS: The nodel nay not be
sensitive to small changes, |ike earlier Rich pointed
out that if you preserve the inventory of RWSD, you
have a longer period for the operator for manual
action.

Now, again, if you're increasing that by
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several mnutes, | don't know what the order of

magni tude is. | just don't know which nodel can nake
the distinction and tell you it was ten to the mnus

four and nowit's 1.2, ten to the m nus four.

The nodel s are not so sensitive to such
changes, but everybody will agree that if you i ncrease
it by a few m nutes, yeah, it's okay.

MR. ROSEN: | think you end up knowi ng the
sign of the nunber, but not the nunber. You know,
it's either better or worse.

DR APCSTOLAKI S: Yeah, but | do agree
with the recommendati on t hat these shoul d be subnmitted
to staff for review

DR. SHACK: Mark, do you want to nake a

coment ?

MR RUBIN. 1'lIl just observe that the
committee coments pretty rmuch illum nated the issue
that we were trying to cone to grips with here. 1In
nost cases, if not all cases, these wll not be

guantified in the PRA because they are truly
i nconsequential, you know, E to the m nus very | arge
nunber.

The case that we would expect the
| icensees to nmake in nbst cases is that these are non-

i ssues, and we didn't want to put an overly burdensone
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reporting and review requirenment on them for things
that were truly done in the epsilon range.

If they got things that were starting to
be questionabl e, inconsequential, well, that's why we
want them to submit their process to us in the
begi nning, to nake sure it's a robust one, and there's
a high confidence that they can cull out and identify
t hese essentially non-issues and to let them act on
t hem wi t hout staff review

But give us confidence that the ones that
don't nmeet that trip point we will be seeing and we'l |
have an opportunity to eval uate.

DR. KRESS: This is one of those places I
t hi nk, George, we just have to trust the staff.

DR. APCSTOLAKI S: Yeah. You can't
| egi sl ate every detail, and so far, | nean, | haven't
seen a case where the staff has made risk infornmed
deci si ons where they didn't exercise due caution. So
you know, there's a good record behind it.

MR. DUDLEY: This just talks a little bit
about the licensing process for the design changes
t hat are ot her than inconsequential. Again, they cone
inas risk informed license anendnents. |t would just
be NRC review and approval of those anmendnents to

insure that they conply with the acceptance criteria.
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And during the |icense anendnent review,
the NRC will also evaluate any possible security
i npacts that might arise due to these changes proposed
under this process.

DR. APOCSTOLAKIS: So this is sonething
that will be entirely up to the staff, right? The
i ndustry will have no guidance on this, on the |ast
bul | et ?

MR. DUDLEY: The security review?

DR. APOSTOLAKI S:  Yeah

MR. DUDLEY: | understand that NSIR is
working on this process to try to quantify it and
devel op a better process, but --

DR. APCSTOLAKIS: And that will be
communi cated to the |icensees?

MR. DUDLEY: Suzie, can you respond to
t hat ?

M5. BLACK: | can try, yes. Suzie Bl ack,
Di vi sion Director, DSSA.

And there is a group that has been put
t oget her to provi de gui dance on how to eval uate
changes to the plant and their inpact on security and
vi ce versa, and you' |l hear nore about that during the
fire protection sessionthis afternoon. Sonmebody from

NSIR is coming to discuss what our plans are.
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DR. APOSTOLAKIS: | guess my question was

when the staff eval uates possible security inpacts,
they're not going to surprise the l|icensees. The
licensees will have sone idea in advance as to what
the staff is |ooking for.

MS. BLACK: Actually, the SRMthat cane
down from the Conmi ssion this sunmer said don't take
away the ability of the plant, the i nherent ability of
the plant to deal with security incidents through this
rul e.

I n the Commi ssi on paper that we sent back
up to them we discussed how we intend to do that and
whet her addi ti onal rul enaki ng was needed for |icensees
to do this interface. But, yes, before this is
i ssued, there will be some guidance to the |icensees
of what we nmean by that in the rule.

MR. SHERON: George, let ne. This is not
uni que to 50.46. Ckay? The question has been raised
at every change that a |icensee nmakes to their plant,
whet her it's under 50.46 or sone other regulation or
just a regular, you know, "I want to change sonet hi ng
inny plant. Here's a |license anmendnent."

W have to go through and deternmine if
there's any security inpact. So what we decided, as

Suzie said, is we put in a Conm ssion paper that,
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when we sent this up just recently for the status,
that we were going to | ook and see if there is anot her
regul ation, be it 50.55 or whatever. |'msorry.
Fifty, fifty-nine or 50.73, for exanple, where we
woul d put a nore global requirenent that |icensees
need to evaluate the inpact of design changes on
security and vice versa. kay?

In the sane sense, we've set up a Safety-
Security -- what is it called?

M5. BLACK: Interface Advisor.

MR. SHERON:. Interface Advisory Panel, and
what that panel does is for every |icense anendnent
that's supposed to cone in, that conmes in, the intent
woul d be that, first, the project manager would do a
screening to see whether it tripped certain criteria
which we're going to devel op and the |ike.

If it doesn't, fine. It goes in and staff
does its technical review and the |iKke.

If it does trip the criteria, then it
woul d go to the Safety-Security Interface Panel, and
they would look at it, and they woul d nake a
determ nation whether or not NSIR needs to review it
froma security standpoint in nore detail. GCkay? And
so that's the process we're going to foll ow.

DR. APOCSTOLAKI S:  Thank you.
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MR. DUDLEY: And last, the NRCis going to

periodi cally eval uate LOCA frequency information. If,
in the future, infornmation cones to |light, perhaps a
new degr adati on nechani smor sonething of that nature
that m ght cause us to believe that the LOCA frequency
nunbers that we have today are significantly
increased, the NRC will change the transition break
size. We'll do this by a rul emaki ng or order,

dependi ng upon the significance of the change.

Pl ant design changes that have already
been nade under 50.46(a) will continue to be required
to nmeet the sanme acceptance criteria. That means in
some cases it is possible that a |icensee m ght have
to restore its design or part of its design back to
what it was originally, or mght nake other
conpensatory changes so that the facility would
continue to neet the acceptance criteria.

And this is why we had to nake t he change
to 50. 109, where we added a coupl e of exceptions, that
t he backfit rule did not apply to when t he NRC changed
the transition break size, and until the instances
where the |icensees mght have to reverse or change
some of their design changes that otherw se would be
protected by the backfit rule.

DR. APOSTOLAKIS: O course, you have 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

65

lot of cushion here because you have fairly
conservative --

MR. DUDLEY: Right. Wen we selected the
transition break size, we did so so that it's very --
it's not very likely that we'll have to change it.

DR APOSTOLAKI S: And the reeval uation
will be done by expert, right?

MR. DUDLEY: Yes, yes. That's correct.

Okay. Next. Jennifer Unhle will talk about
-- Ralph Landry will talk about our energency core
cool ing system requirenents.

DR. WALLIS: Ral ph, are you going to take
the questions as well as tal k?

MR, LANDRY: |'msorry?

DR, WALLIS: Are you going to take the
guestions as well?

MR. LANDRY: The questions? It depends on
what questions are asked. That remains to be seen.

My nanme is Ralph Landry. |I'mfromthe
React or Systens Branch in NRR, and this nmorning |'m
going to talk a little bit about the ECCS anal ysis
requirenents that we're putting into the new Rule
50. 46( a) .

So far you've heard Brian and Dick talk a

little bit about the overview of the rule and sone of
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t he content of the rule, and what | would like to talk
about is some of the nuneric specifics or analysis
specifics that are required and the acceptance
criteria that we've placed into the new rule.

Not to bel abor this point, but thereis a
di fference between PWRs and BWRs when you anal yze a
LOCA in that PWRs for a |large break and snall break
tend to be governed by different phenonena. The
transition break size that has been brought out in the
50.46(a) is a size that's going to put you between the
| ar ge break and t he snal | break phenonenol ogi cal |y and
shift it over towards the |arge break size.

For BWRs, we don't see as mnuch effect for
br eak si ze because BWRs have automatic
depressuri zation systems so that snall breaks are
turned into |large breaks so that you don't see the
phenonenol ogi cal demarcation for a BWR that vyou
normal |y would see for a PWR

So a lot of the renmarks are really nore
specific to a PAR with this new rule.

In the below TBS range, basical |y
everything is the sane as it is today with 50.46. You
have to use an approved nethodology, and as was
discussed a little bit earlier, that methodol ogy can

be an Appendi x K conpliant nethodology. It can be a
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realistic or best estinate nethodology for which you
have assessed and determ ned the uncertainty.

You have to neet the worst single failure
criteria. You have to neet the requirenment for |oss
of off-site power. You have to use only safety
systens, and so forth.

In the above TBS range though, we're
changi ng what i s an accept abl e net hodol ogy. W still
want to review and approve the net hodol ogy. However,
at this point, it's up to the Iicensee what they want
to use. They could still use an Appendi x K conpli ant
nmet hodology if they want to. They could use a
real i stic methodol ogy that has al ready been revi ewed
and approved.

But when they do the anal ysis now, we are
| ooking at reducing the required uncertainty in the
cal cul ation. Were today we want a 95 percent
probability on the final result, we may reduce that
probability level, that uncertainty |evel when we do
a realistic analysis in the beyond TBS range, or the
licensee may submit a new met hodol ogy which we have
not reviewed and approved to date.

And when we do the revi ew and approval on
t hat et hodol ogy, our goal nowis to only | ook at the

i nportant phenonena, only those phenonena that are
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inmportant to the transient so that we are not
reviewing all of the nedium and |ow | evel phenonena
that we would currently review when we review a
realistic anal ysis methodol ogy.

So this would significantly reduce the
review tine and review effort for a new net hodol ogy.

In the beyond TBS range there woul d be no
single failure criteria prescribed. However, when a
plant is placed into a condition, it has to be in a
condition that has been analyzed. |In other words, if
the plant has up rated their power and they want to
take a train of ECCS out of service, they would have
to have perforned an analysis for that condition or
el se do sonet hi ng.

W don't want to prescribe exactly what
they'd have to do. They could reduce the power. They
could do a new analysis. They could take sone action
so that they have not placed their plant into an
unanal yzed conditi on.

DR. KRESS: Ral ph, the concept of having
the different confidence level in these two different
regimes of break sizes intrigues me because | have
never seen a technical criteria for how one chooses
other than picking sonmething out of the air, a

particul ar confidence | evel for sonething like that.
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Do you have in mnd a process or a set of criteria on
how one really decides what is an acceptable
confidence | evel for sonething |ike that?

MR. LANDRY: We'll discuss that nore, Tom
when we get into the regulatory guide. At this point,
we' re thinking about a reduced not confidence |evel,
reduced probability level. W're |ooking at different
nunbers, but we haven't deci ded on one at this point,
and we have to go through nuch nore di scussi on before
we rmake that decision.

Now, when we talk about reducing the
probability |evel on the uncertainty or the
uncertainty level, you have to keep in mnd we're
tal king about a | ower probability event.

DR. KRESS: Certainly. It has to be part
of your reasoning.

MR. LANDRY: So our feeling is we would
not require the sane | evel of uncertainty analysis for
that event as we would a nore probable --

DR. KRESS: Certainly in principle it
nmakes sense. The question | have is how do you really
decide what's --

MR. LANDRY: We haven't formnul ated the
exact nunber, but we're going to work on that, and

we' re going to put sonething into the regul atory gui de
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to describe it.

DR. WALLIS: Don;'t you put the confidence
sonehow into the PRA as a neasure of the Iikelihood
that you'll neet the success criteria? You could.

MR. SIEBER.  Yeah, but they don't do that.

MR. LANDRY: W don't want to specify

confidence because specifying probability and

confidence is dependent upon the statistical
nmet hodology that is used. Sone statistical
nmet hodol ogies will not return a probability and a

confidence | evel.

Jennifer, you would Ilike to make a
conment .

DR UHLE: This is Jennifer Uhle fromthe
staff.

This is regarding the question you had
about what exactly we would prescribe as being
acceptabl e for this reduced percentile. Right now the
95 is typically acceptable, and that's sort of
difficult, obviously.

Yuri Orechwa fromthe staff -- and he has
presented in front of the ACRS before -- he's our
statistical | would say genius and he's working on
that to some degree, and it will be -- that effort

will take on a ot nore I would say focus as we get
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closer to looking at the reg guide. It is sonething
we' re thinking about, and we woul d prefer it not to be
arbitrary, and we're trying to do our best to come up
with something that's technically defensible.

DR. KRESS: Do you know whet her or not
he's thinking in ternms of the |loss function or the
utility function for this?

DR. UHLE: You're going to have to ask ne
that again. The what function?

DR. KRESS. Wll, it's called by sone
people a | oss function, and other people call it a
utility function.

DR UHLE: 1'Il let Yuri cone up where and
tal k about that, again, based on his genius | evel, and
|"m pretty much a novi ce.

DR. APOSTOLAKI S:  You graduated before |
came to MT, | think, didn't you?

DR. UHLE: No, | just avoi ded your
cl asses.

(Laughter.)

MR ORECHWA: | didn't want to be in this
position. This is Yuri Oechwa.

Specifically to your question of |oss
function, this would have to do with whether you're

usi ng Bayesian statistics or sonething like that.
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DR. APOCSTOLAKIS: Certainly.

MR. ORECHWA: There are different ways of
approaching this problem Actually it has been
touched on before, and it has been under the support
of the NRC. | just found that out a week ago or so.
W will look at it and try to present to you at | east
a consi stent picture, naybe not an answer, and | think
we need to know first what the problemis and what we
are | ooking at.

But definitely you have to way sonmehow t he
anount or the information that is going to be brought
to the table, loss function or whatever. You have to
unify it with sone kind of picture, and there we're
going to have to use sone rules. There are nany
avai l abl e, but the main thing here is how far do you
want to go into theoretical statistics and get |ost,
and how far do we have to stay practically in order to
deal with it with |icensees.

DR. KRESS: This issue shows up
practically every tine you nake a deci sion.

MR. ORECHWA: That's right. |If you al
want to cone and get --

DR KRESS: It's well worthwhile.

MR, ORECHWA: If you want to cone, |'m

giving a talk at the ANS neeting just on that subject.
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DR. SHACK: Except the uncertainty here is

really ruled by the uncertainty in the LOCA
frequencies, which are enornmous. | mean, this is
rocket science.

DR KRESS: | understand. | understand.

DR APOSTCLAKIS: But |let ne ask.

DR KRESS: But | would like to see a
consi stent --

DR. APOSTOLAKI S: The safety benefits that
Brian listed earlier will not be realized for breaks
bel ow TBS, correct?

MR. ORECHWA: That's not ny --

DR. APOSTOLAKIS: That's not yours. |Is
that true, Ralph or Brian?

DR. UHLE: This is Jennifer Unle again.
Sorry, Ral ph. Wre you going to?

MR. LANDRY: Yeah, go ahead.

DR UHLE: | think that what this wll
allowis nore fine tuning of the accunul ator injection
points, things like that. So we could be or perhaps
the licensee could show, you know, |ower small break
LOCA t enper at ures based on the fact that they won't be
fine tuning their ECCS system to the double ended
guillotine or |arge break.

But | think whether or not it is going to
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be showi ng up in your CDF, that may be doubt ful

DR. APOSTOLAKIS:  No, but | thought the
argument was that the reason why we have this
transition or break size is that -- and we are
rel axing sone of the things we're doing for breaks
above it -- is that there will be some benefits.
W're not doing it just -- safety benefits -- we're
not doing it just for econom c reasons.

And |I'm wondering how many of these
benefits will not be realized for breaks bel owthe TBS
and whet her the confi dence you are getting by i nposing
these requirenments is worth the price.

DR KRESS: That's akin to the sane
guesti on.

DR APOCSTOLAKIS: It's simlar.

DR KRESS: Yeah.

DR. APCSTOLAKIS: | nean, you're giving up
sormet hing of the expense of gaining nore confidence
t hat you have analyzed it in a very conservative way.

DR. SHACK: No, no. | nmean, what you're
doing is you're essentially optimzing your system
response to the accidents that will happen instead of
optim zing the system response to the accident that
won' t happen.

MR. ROSEN. | would say the accidents that
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are nore likely to happen.

DR. APOSTOLAKIS: How do you know that?
| mean, how do you know that the operators will use
only safety systens? |Is that correct? | nean, won't
they try their best to save the plant?

MR. RUBIN. They certainly will, and
that's why we have the OPs and the SAMGs.

If I could make a qui ck conment.

DR. APOSTOLAKI S:  Yeah, but you're giving
credit only to safety systens.

MR RUBIN. Well, you asked a question
about the benefit down in the TBS and bel ow space.
Renenber the benefits or the safety increases, safety
reductions fromthis rule will be based on the actual
pl ant nodifications, the changes you nake based on t he
difference in the analysis nethods and assunptions
that will be allowed by the new rule.

In some cases, those changes may offer a
benefit in the bel ow TBS range. For exanple, a delay
in the spray actuation for small breaks, well bel ow
the TBS, you're not going to be bl owi ng as nmuch debris
down in the sunmp if you control the sprays early
Long termrecirculationreliability wll, therefore,
be i ncreased.

The sane on the diesels. Changes that we
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may allow, it will be beyond this role when we do the
LOCA LOOP, but it certainly is very related, as the
committee mentioned before. These changes in the
diesel loading and tinme sequencing hopefully wll
result in increased diesel reliability, which wll
hel p for SBO seqguences.

So not just beyond the TBS.

DR. APCSTOLAKIS: So we are realizing nost
of these benefits throughout the range.

MR- RUBIN. In whole severe acci dent
assessment process, in all of the initiators,
certainly. That's why we have to | ook at them

DR. SHACK: \What you're saying, Ceorge, is
you coul d have a new rul e that would all ow you -- you
woul d go strictly on a risk basis. You' d get rid of
all the artificial constraints here, and you'd just
design the systemto mninize --

DR. APOSTOLAKIS: No, | didn't say that.

DR SHACK: -- the risk --

DR. APOSTOLAKIS: No, | didn't say that.

DR. SHACK: -- as an alternative, but you
know, you are still in design basis space. So, you
know, the bel ow TBS accidents --

DR. APOSTOLAKI S: Yeah, | know, yeah. But

the whol e idea of being in design basis space is to
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have a higher degree of confidence that you are
prepared to face, you know, unfortunate circunstances.
And ny question was, you know, what price do you pay
for that higher confidence.

And apparently the safety benefits are
everywhere by rel axing the requirenents above TBS.

MR. ROSEN. Because snal |l breaks are nuch
nore likely than |arge breaks, and that's where you
accrue the benefits. You' re not going to have those
accidents, but you are going to be -- it is nore
likely that you will.

DR. WALLIS: This is all qualitative. Do
you want a quantitative measure, Ceorge?

DR APCSTOLAKIS: Well, it would have been
nice, but I'"'mnot asking for it because |I know it's
pie in the sky.

DR, WALLIS: | don't think you'll get it
from tal king about 95 percent?75 percent because it
doesn't figure in the PRA anyway.

DR. APCSTOLAKIS: It doesn't appear in the
PRA. We're breaking up into pieces, | think.

MR. LANDRY: Ckay. To continue, one other
benefit that we're looking at in the TBS and above
range was to be abl e to use non-safety equi pment where

today the |icensee cannot take credit for non-safety
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equi pnent .

And we' re proposing that not only can full
credit be taken for all of the ECCS and all of the
saf ety grade, but even non-safety grade equi pment can
be utilized.

DR. APOSTOLAKIS: Wuldn't it be possible,
Ral ph -- and you don't have to do it now-- but com ng
back to the question that Dr. Kress started, how do
you decide what are the conditions you're going to
i npose on the anal ysis for breaks bel ow TBS? Coul dn't
t hese conditions be selected in a conservative way
fromthe PRA?

| nstead of saying it's design basis, and
t he nonent you say "design basis" we all say, "Ah."

MR. ROSEN. It has actually been suggested
for the --

DR. APOSTOLAKIS: | amnot claimnng
originality.

MR, ROSEN. -- for the future plant
desi gns where we don't have design basis --

DR. APOCSTOLAKIS: | know, but 1'm asking
t he question whether there's any insight we can apply
to those.

MR. LANDRY: Last week when we nmet with

t he subcomm ttee, Brian Sheron went through a |l ot nore
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i nformation than he did this norning onthe background
and basis for the rule, and one of the things that was
poi nted out at that tinme was that when we set out to
develop this new rule, we had the constraint of a
particular length of time which we had to develop this
rule. so to do so, we could not be overly creative.

W wanted to | ook at the rul e and say what
can we retain, what can we change to give benefit and
acconplish the task within the constraints of the tine
avai | abl e.

DR APCSTOLAKIS: But it could be done, |
hope. Anyway, let's go on.

MR. SHERON: George, if | could just --

DR. APOSTOLAKIS: | accepted the answer.

MR. SHERON. COkay. Well, | just wanted to
point out that it's not so nuch also timng, but the
smal | break doesn't have nearly as much conservati sm
that's inposed init than the | arge break did, | nean,
if you think about it. Okay? |It's basically a best
estimate nodel with single failure and, you know,
maxi mum peaki ng factor in decay heat, but there's a
| ot of those other conservatisns that were inbedded
into the large break nodels that are not in the snal
br eak.

So there's a question of how nmuch margin
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is really there and do we understand it. GCkay? But
| could certainly seethat if alicensee, for exanpl e,
were to optimze the accunulator set point, if you
ever |l ook at a small break anal ysis, what you'll find
out is that the limting small break inplants is set
by the accunul ator set point pressure. Ckay?

For the break size in a CE plant with a
200 pound accunul ator is set by the break. The
limting break size is the one which asynptotically
brings the pressure down to the set point so that it
takes the longest period of tine before the
accunul ator kicks in because once the accumulator
kicks in, you put a lot of cold water into the system
it condenses all of the steam it drops the pressure,
and then the | ow pressure kicks on and it floods the
pl ant .

For a Westinghouse plant, the limting
break is the one that asynptotically brings the
pressure down to 600 pounds and takes the |ongest
period before that accunul ator kicks in. Okay?

So | could see that if they don't need t he
accurul ators basically for the | arge break the way
they did, they could stagger those set points so that
per haps you wouldn't have small breaks as limting.

In other words, if you had accumul ators kicking in at
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different points, at different pressures, then you
woul dn't have this limting small break concept for a
smal | break.

DR. SHACK: W're going to have to nove on
if we're going to get the PRAin here and you all want
a shot at M. Kelly.

MR. LANDRY: GCkay. Continuing to the
acceptance criteria, in the TBS and bel ow break size
range, we have retained all of the acceptance criteria
that are currently in 50.46, a PCT |limt of 2,200
degrees, maximum |ocal oxidation of 17 percent,
hydr ogen generati on equi val ent to core-w de oxi dation
of one percent, coolable geonetry, and |ong-term
cool i ng.

For the above TBS range, we are proposing
only two acceptance criteria: that you retain a
cool able geonetry and that you maintain |long-term
cool i ng.

Today with what we know, we are going to
say i n the statenent of consideration and di scuss even
further in the regulatory guide that by cool able
geonetry, we understand that to be 2,200 degrees
Fahrenheit and 17 percent nmaxi mum | ocal oxi dati on.

But we don't want to put that in the rule

because if a licensee can cone in with data to justify
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adifferent tenperature and di fferent oxidation |evel
we would be willing to review that and hear their
argunent .

So we want to keep the acceptance criteria
sinple for the above TBS range, with a particular
understanding of what it means today and keep that
door open for the future.

The docunentation that we would requirein
the below TBS range would be essentially the sane
docunentation as currently required by 10 CFR 50,
Appendi x K, Section 2. Section 2 of Appendix K
descri bes the docunentation required whether you're
tal ki ng about a realistic LOCA nodel or an Appendi x K
conpl i ant nodel .

Both nodels are described for their
docunentation in Part 2. In the above TBS range,
however, we woul d rel ax that docunent ati on requirenment
to be that material sufficient to denmonstrate that the
performance criteria will not be exceeded.

DR. WALLIS: It seens to nme those words
are not relaxingit. |If you say denonstrate that they
won't be exceeded, to ne that nmeans with 100 percent
probability.

MR. LANDRY: If you're doing a realistic

cal culation or an uncertainty analysis on it --
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DR WALLIS: Just denpbnstrate it won't be
exceeded is an absolute determ nistic statenent, and
you're actually toughening up the requirenents.

MR. LANDRY: Actually we're trying to
rel ax the requirenents.

DR. WALLIS: | know that's what you're
doi ng, but unless you say there's | ow probability or
sonmet hing, you haven't relaxed it. You just don't
want to say that.

MR. LANDRY: At a |lesser probability.

DR, WALLIS: At a |lesser probability.
That ' s okay.

MR. LANDRY: Ckay. The current 50. 46
requirenent is that you have to report to the NRC if
you have a change in cal cul ated PCT greater than 50
degrees Fahrenheit or the sum of the absol ute val ues
of the changes in PCT exceeds 50 degrees within 30
days to plan on what you're going to do, a re-anal ysis
or whatever the licensee is going to do to correct the
si tuation.

W wanted to add to that now because at
the snmaller breaks you'll be saying at a noderately
high tenperature for an extended period of tine.
Local oxidation becones nore i nportant. So we want to

add the requirenment that if you exceed a change in
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maxi mum | ocal oxidation of .4 percent, you have to
report to the NRC the sanme as you would i f you exceed
t he tenperature change of 50 degrees Fahrenheit.

This is --

DR. KRESS: Nunbers like that always
intrigue ne. Wy isn't that .5 or .3 or .77

MR LANDRY: We debated whether it would
be .5, and we got into this alittle bit |ast week,
but we said .4 is to 17 as 50 is to 2,200, not | ooking
at that tenperature as actually a delta tenperature.

DR. KRESS: That sort of inplies that
oxi dation and tenperature have the sane effect on
coolability, but anyway, that's one way to do it.

MR LANDRY: Well, oxidation and
tenperature do have an effect on ductility.

DR KRESS: Yeah, but not the sanme effect.

MR. LANDRY: Very sim|lar because if you
have two --

DR. KRESS: This inplies they have the
same effect.

MR. LANDRY: |If you have two rods and you
have a rod at 2,200 degrees and 17 percent and a rod
at 1, 800 degrees and 17 percent and you quench both --

DR. KRESS: This inplies a linear

relati onship between the two, but --
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MR. LANDRY: W were just trying to

indicate that at the smaller break --

DR KRESS: It suits ne.

DR. WALLIS: You nean the no percent
oxidation is equivalent to the core being at zero
degrees Fahrenheit?

MR LANDRY: We didn't know how to
guantify pre-oxidation that mght exist, whether it
starts fromzero or whether you' re starting with aten
percent preoxidized condition. So we had to make a
decision, and we felt that point --

DR. SHACK: This isn't part of the rule,
and so this can be changed.

MR. LANDRY: W felt that .4 percent is
reasonabl e.

DR. SHACK: But, | mean, the idea is you
really do need a limt on the oxidation --

MR. LANDRY: Correct.

DR. SHACK: -- whether it's .4 or .5 or

MR. LANDRY: Right, .2, .4, .5. W fee
that it is inportant to have a limt upon which you
nmust report that you made a significant change.

DR KRESS: | think this is one area that

needs sone work. There is a need for a definite
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correl ati on between tenperature and oxi dati on degree
and ductility, and | think such a correl ati on probably
exists for this. You know, it would be clad type
speci fic.

And then one could take that correlation
and then one needs sonmething that says this is an
acceptable ductility for cool abl e geonetry. | don't
know wher e one gets that, but that's al so an enpiri cal
nunber .

And then all of these nunbers m ght make
some sense, and the question | have is does that
correlation exist, and where will | find it?

MR. LANDRY: |If you stay tuned, Tom a
year fromnow. The Ofice of Research has an ongoi ng
program for the fuel ductility, oxidation work.

DR KRESS: Wonderful.

MR. LANDRY: That information is supposed
to be brought together Septenber of next year,

Sept enber of '05, and sone tine after that point, they
wi |l have a report together on their findings dealing
wi t h oxidation questions.

DR. KRESS: Well, thank you.

MR. LANDRY: So if you stay tuned, there
hopefully will be an answer.

DR. KRESS: So this could be viewed as a
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confirmatory thing. This is your judgnent now, and
you m ght could have a confirmatory --

MR. LANDRY: This is our judgnent today
based on what we know today.

DR. DENNING Now, this is just a 30-day
reporting requirenent. |It's not necessarily
accept abl e.

MR LANDRY: That's correct. That's
correct.

DR. DENNING So it's just that we're
going to live for 30 days with this slight thing and

realize it doesn't significantly increase our risk

MR.

LANDRY:

That's right.

That' s al

we're saying, is if you change your oxidation by this

much, you have to tel

us in 30 days and tell

us what

you want to do. That doesn't say shut the plant down.

It sinply says you tell us and we'll decide where

we' re going fromthat point.

In the above TBS range, we want to
recogni ze that this is a nmuch | ess probabl e range, and
we want to reduce the burden. So instead of reporting
when you have a delta PCT of 50 degrees, we want to
now say when you have a delta T of 300 degrees in a
cal cul ation you need to report.
doesn't nean if

Now, of course, that
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you're at 2,100 degrees and you have a delta T of 300
it's okay because you exceed 2,200 at that point, but
it sinmply says that we want to recogni ze that this is
much nmore probability so that the reporting
requirenent is less stringent. W give alittle nore
| eeway in that.

DR. WALLIS: Wll, Ralph, do you have any
i dea about the kind of plant changes that m ght give
rise to a delta PCT of 3007?

MR. LANDRY: W haven't seen any. Nothing
has been proposed.

DR. WALLIS: You've got to tie this nunber
to something sensible, and it may be that in order to
get this 300 you' ve got to nmake a revol uti onary change
inthe ECCS system | just have no idea. So I'd Ilike
to know how this ties in with the kind of extent of
changes that would create a nunber |ike that.

| think you need to do sone honework
before you cone back and justify these nunbers next
tinme.

DR. DENNING Are these things the result
of design changes or are they the result of "I
di scovered an error in ny calculation"?

MR. LANDRY: It can be both. It can be.

The changes in cal cul ated tenperature are changes due
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to correction of errors in the code. They can be plus
and mnus. Changes in hardware, Harper's state,
oper ati onal changes, and so on.

Jennifer wanted to make a coment.

DR. UHLE: Yeah, and | al so want to point
out that this is a cumul ative change, and so it's not
just any change in and of itself that's a 300 degree
change. It's if you nmake 20 changes, you find a few
errors. You de-rate a punp, you, you know, do a
variety of things or you change your peaking factor,
any kind of change that's going to affect the PCT,
including errors to the code.

That is accunul ated; this 300 degrees is
accurrul ated over a period of tinme, and so as soon as
you hit the 300, that's when you conme in and report
and schedul e a reanal ysis or take other action to cone
into conpliance.

And, again, at all times you have to
insure that you're neeting all of the success
criteria, all five of themin the | ess than TBS range,
but you know, the two of themin the greater than TBS
range.

MR. LANDRY: And, again, as Jennifer said,
this is an accunulated. It's the sum of the absolute

values. So it's not a plus 300 degree change.
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A final conment on the regulatory revi ew.
When we review the nodel s as we' ve been tal ki ng about
reviewing the possible nodels that would be
resubmtted or newsubnittals, we woul d be focusi ng on
t he adequacy of the eval uation nodel to represent the
i mportant paraneters.

W woul d not be | ooking at medi um ranked,
| ow ranked paraneters. W're going to focus in on
t hose paraneters that are highly ranked and that are
hi ghly i nportant.

A lot of the discussion of what we're
going to be | ooking at in a nodel, what we're going to
expect in a nodel is going to be described in the
upcom ng regul atory gui de.

DR. SHACK: You know, we had this
enphasis. | just can't see the incentive for a guy to
go out and get a new |large break LOCA code at this
point. | mean, | can see themputting noney in a
rel axed fuel acceptance criteria, but why would he
bot her to come up with a new code?

MR. LANDRY: They may not. As | said
earlier, even in the above TBS range, a licensee could
come in with an Appendi x K nodel if they want. They
could come in with an already approved eval uation

nodel that's for a realistic LOCA or they could dome
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inwth a new net hodol ogy whi ch we haven't revi ewed so
far.

We're not trying to shut the door and say
you will do this, but |leave that up to the |icensee of
how t hey see the way t hat they want to achi eve benefit
in this range.

DR, VALLIS: @ell, you could cone up with
a new correlation for disbursed flow heat transfer,
which only covers the data with a 75 percent
confidence rather than 95 percent confidence, stick it
into your code, and predict a different nunber.

MR. LANDRY: Right.

DR. WALLIS: That would be not a very
difficult change to make in the LOCA code.

MR. LANDRY: It may have a great benefit.

DR, WALLIS: It mght be acceptable to you
to use a cruder correlation for sonme physical
phenonenon.

MR. LANDRY: That's right. There are al
kinds of ways a licensee can apply that.

DR. WALLIS: Have a lot of judgment in
assessing what is acceptable and what is not.

MR. LANDRY: Right. | believe that
concl udes what | had, and G enn Kelly is next to talk

about the favorite topic, PRA
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MR. KELLY: Good norning. |'md enn

Kelly, formerly of the Probabilistic Safety Assessnent
Branch, now of the Reactor Security Special Projects
under Bill Kane and Jack G ove, and |'ve been | ent
back to give this presentation today.

As we tal ked at the subconmittee neeting,
there's basically four steps that we expect |icensees
to go through in order to denonstrate that they have
accept abl e changes that they're proposing. The first
thing we wanted to do is to define the proposed change
that they'd like to handle. Now, we think that that's
pretty self-evident that that's something that you
want to do, and so we'd | i ke themto basically explain
how t hat proposed change is going to affect the plant
and what they're planning on changing, whether it's
SSCs, procedures, et cetera.

What we' re proposing follows very cl osely
with the Reg. Guide 1.174 gui dance for conbi ned change
requests. We want to | ook at all of these
contributors and determne their overall effect on
ri sk, and we bundl e these together to nake sure that
they' re having a reasonabl e i nmpact on safety.

W' re doing this because we real |y bel i eve
that there's going to be potential there for |icensees

maki ng very significant changes to the plant under
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this regulation, and we want to nake sure that we're
real |y tracki ng and under st andi ng what's going on with
t hose changes.

DR. KRESS: Does that nean they have to
define all of the changes they're going to nake under
this rule at one tine?

MR, KELLY: No, it doesn't. It neans that
each time they're i ntendi ng on applying the rul e that
t hey shoul d be, whether it's using a normal regul atory
process or conming in and getting staff review and
approval or i f they're doing it under an
i nconsequenti al change, that they've carefully
determined what it is that they're proposing to
change, wunderstanding the inplications of those
changes and then conparing those inplications to the
acceptance criteria that we have laid out in the draft
rul e.

DR, KRESS. Wich inplies to nme that
here's ny plan. | have sort of a baseline risk status
right now, and so |I'm going to take all of these
changes and keep track of how they affect ny pl ant
with respect to that particul ar baseline.

CHAI RPERSON BONACA: That's right. The
ori ginal baseline, yeah.

MR. KELLY: It's baseline in the sense of
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how t he pl ant was before t he changes and how t he pl ant
was after the changes. W may be updating the PRA

over time, but it's still going to be based on the
plant the way it was before and then howthe plant is
now.

DR. KRESS: Now, suppose nake sonme changes
to the plant that aren't related to this rule. No
change of baseline. You're still --

MR. KELLY: \Where we picked it up -- and
we're going to be tal king about that alittle later --
isinthereporting requirenments where we're expecting
t hat because we have other risk informed and non-ri sk
i nformed processes that allow you to change things
here in the plant, and we want to nake sure over tinme
t hat these ot her changes don't sonmehow underm ne the
bases on which we've made t he changes under 50. 46(a).

So we ask them every tine they come in
wi thin, say, every two refueling cycles, cone in and
do a PRA update, that they're goi ng back and | ooki ng;
that with all the changes that have happened in the
pl ant and all of the changes that have happened in the
PRAs, they're inproving their nodels, that they
continue to neet the criteria set forth under
50. 46( a) .

Now, we spent some tinme at t he
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subconmi ttee neeting tal ki ng about tradeoffs between
i ncreases and decreases, and so we expanded a little
bit nore to tal k about that because we do believe t hat
it's inmportant to provide incentives to |licensees, to
particularly go in and take advantage of the safety
benefits that they can get out of the rule.

So as | say, with this type of bundling
that we're proposing, that we did propose originally
was one that we felt did have benefits, but after
di scussion with the subcommttee, we're giving some
additional consideration to it because we don't want
to throw any disincentives in there that woul d cause
the licensee to think that they shouldn't be making
t hese safety beneficial changes.

So we're going to give sone nore thought
to that and probably expand on this in our reg. guide
as we go forth with that.

Now, there's two basic ways that we woul d
expect a licensee to nake changes to its plant under
50.46(a). The first is using your license action
request, which would be kind of your normal way of
doing it where you'd send in a submttal. NRC would
reviewit. Eventually we'd probably approve it, and
then the |licensee could go ahead and nmke its

submittal or -- excuse ne -- nmke its changes.
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The second way woul d be the |i censee woul d
determne that it wanted to have the authority to be
abl e to nake i nconsequenti al changes that woul d al | ow
it to nake these changes w thout prior NRC revi ew and
approval .

Now, in order for us to give them that
authority, what we want themto do is to conme in with
a description of the processes that they have for
maki ng t hese determ nations. W want themto cone in
and talk to us about their PRA

Now, here there's going to be a difference
in what they're telling us about their PRA versus a
plant specific submttal. On a plant specific
subnmittal when |'ve got certain changes that they want
to make, we're particularly going to be interested in
those aspects of the PRA that are dealing directly
wi th those changes.

Under t he i nconsequenti al change when t hey
initially come in, what we have to really make sure i s
that they have sufficient breadth in their PRA where
t hey have processes for dealing with areas where they
lack that breadth in the PRA so that we feel that
they' re going to make good deci si ons when it comes to
determ ning whether or not a proposed change is

i nconsequential or not, and these are the things.
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And that's why we've indicated in the
statenent of considerations that we expect that we
will probably put nore resources into the initial
i nconsequential change subnmittal than we would
normal Iy put in for a specific plant reviewsubmttal.

Li censees also will have the opportunity
to say, you know, | know that, for exanple, | don't
have a fire PRA. | don't have a good way of dealing
with that, and therefore, I'mnot going to nake any
changes under inconsequential changes that would
affect ny fire area or we nay |l ook at it and say we're
not satisfied with your process under fire, and
therefore, we do not give you authority to nake
changes that would affect the fire areas.

We've added a criterion in the rule
dealing with cool abl e geonetry, and we have slides
here tal king about that and why we felt that that's
i nportant.

Currently pl ants operating under 50. 46 are
in a situation where they normally can handle a
concurrent | oss of off-site power with a LOCA, |arge
or small, and the nost |imting single failure, and
that gives thema ot of margin, and it adds to their
defense in depth capabilities.

What we were proposing to allow them on
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their 50.46(a) for the beyond TBS region is that a

|icensee would be able to operate its plant in a
situation where they no | onger woul d have to neet the
single failure criteria, and they no | onger have to
when they perform their analysis assunme that they
woul d | ose off-site power concurrent with the LOCA.

But we also know that a fairly large
percentage of the tine, inthe five to ten percent of
the tinme that they're operating, they may have
i mportant equi prent out of service for maintenance or
test or whatever, and absent some ki nd of requirenent
that they not operate in those situations where
they're in an unanalyzed condition, the potential
woul d be that if they should have a | arge LOCA duri ng
t hose periods, that they could go to core nelt and
early contai nment failure.

W don't want to allowthat to happen, and
therefore, we put in a requirenment that says you
shoul d only be operating your plant in a configuration
where you have analyzed it under our 50.46(a) rules,
and that you're okay under those circunstances.

This may place sone limts on what they
can do. Ralph talked a little bit about it before,
that they nmay choose perhaps to -- or was it Dick?

forget -- but they may choose to |ower their power
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when they're operating or nake sone ot her changes to
the plant so that they're within a configuration that
has been anal yzed, but we do feel that that's a very
prudent way for themto operate the plant, given that
we've given themthis additional flexibility.

Simlarly, under Reg. GQuide 1.174, Reg.
GQuide 1.174 says that if you' re going to nmake changes
to the licensing basis, you're going to have to neet
all of the criteria that are in the regulations, and
we are assum ng that you're not changi ng anything
that's going to be affecting your |ate containment
rel eases.

And when sonet hing like that did come up,
we were handling it by dealing with those i ssues under
t he defense in depth proposition.

Now, we've done that and we've been
successful in doing that, but that requires a | ot of
staff resources, and it's kind of an ad hoc argunent
because al though we have specific criteria for what
constitutes a waiver, helping to make sure that you
have adequate defense in depth, they're not easily
nmeasurably, and it requires, again, alot of effort on
the staff to deal with that.

And because of that and because under this

proposed rule licensees would have the ability to
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nodi fy how they operate their contai nment systens,
per haps t he sprays or the contai nnent coolers, we felt
that it's prudent to add a late containnment failure
nmetric to help assure that int he event that they are
nodi fying equi pnment that would be affecting |ake
contai nment failure, that we're aware of it, and that
they're not increasing risk in that area too nuch

W don't have a specific nunber yet for
what that criteria is going to be. W're going to
gi ve sone nore thought to it, and again, that wll
show up in the regul atory gui de.

DR. WALLIS: So late release frequency is
the same thing as the frequency of |ate containnent
failure?

MR, KELLY: Effectively, yes.

DR. WALLIS: Can you nmake it so that it's
pronounceabl e and sounds different from LERF?

MR. KELLY: G ven the short period we
have, we just tried to find sonmething that was good,
but we can find a good acronymfor it, |I'msure.

DR. APOSTOLAKI S: Six nonth again.

MR KELLY: The nunerical risk criteria
that we're using basically come out of Reg. Guide
1.174. The rule is going to require that any

i ncreases that do show up in our analyses and risk
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assessments from the proposed changes would be
estimated in sone way, and estimated is really as |

nmenti oned before in quotes, but be sufficiently snmall.
And | say estimated because if you're using a
net hodol ogy that is a non-PRA net hodol ogy, we still
expect you to be able to come in and justify that the
changes are adequate or adequately -- have an
adequately small effect on risk.

There are a nunber of things on which this
rule is based. This rule continues to require the
determi ni stic engineering cal cul ati ons be perfornmned,
but it also requires that risk assessnents be
performed, and one of the things that we wanted to do
under the rule is to assure that we have adequate
techni cal conpetence in the PRA. W believe that the
results, tothe extent that we think that the insights
are reasonabl e and that the PRA appears to be capable
of tothe state of the art being able to estinate core
damage frequency, LERF, and | ate rel ease frequency.

Where a utility is able to take advant age
of standards that exist, and if it neets those
standards so much the better. This will reduce NRC s
resources that it requires for perform ng the review,
and as it says in the phased approach, you know, where

we have the standards we'd like to rely on them
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Where we don't we're going to go ahead and do the
reviews that we need to in order to assure oursel ves.
DR. APOSTOLAKI S:  But again, the standards
only are necessary conditions, not sufficient. So it
seens to ne sone PRA review woul d have to take pl ace.
MR. KELLY: That was ny expectation. |It's
not sufficient to say that | conply with the standard.

DR APOSTCLAKI S:  Yeah

MR.  KELLY: | can conply with the
standard, but still the devil is in the details. |
nmean, you still need to have a reasonably good

confidence that the PRA is appropriate and adequat e.
In nmy opinion, what the standards do is it provides
you with a very strong starting point or naybe even
m d-point to say that |1've got a good structure. |If
| follow the standards, |'ve got the structure. |'m
| ooking at the right things.

Anot her question is whether they did a
good job of looking at the right things. That's a
little bit different question.

DR APCSTOLAKIS:  Now, the NEI review
process goes into nore detail, as | understand it. So
that may be one way of structuring the peer review
process.

MR. KELLY: And we have the peer reviews
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that are perforned, and those we al so i ntend on taki ng
advant age of.

DR. APOSTOLAKI S: Good, good.

MR RUBIN. If I could just supplenent,
"' mMark Rubin fromthe staff again, to suppl enent M.
Kel ly.

Yes, he's right on point. W |ook at the
entire quality program of the |icensees that support
the PRAs, which nmeans their internal quality
processes, the industry peer reviews. W're relying
on the standard ourselves. W certainly hope that the
| i censees reassess agai nst the standards and then as
we get individual applications, we do | ook at details
as necessary to get confidence in the analysis
nmet hods.

Qur starting point is often the peer
revi ewcomments, the significant coments, and t hen we
go fromthere as necessary to |look at the details.

DR. WALLIS: Wen you | ook at the details,
do you actually have the PRA run using different
assunptions? Are there sonme really questionable
assunptions that it woul d be good to vary themand see
how sensitive the answer is to those assunptions?

The sane thing you do with the thermal

hydraul i c code. If you have sonethi ng which you think

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

104

you're not too sure about, you vary it, and you see
how nmuch influence it has on the answer.

Can you do that sort of thing?

MR RUBIN Yes, Dr. Vllis. W wll
pursue issues where we think there are questions,
guestionabl e assunptions, guestionabl e nodeling
details. W don't rerun the PRA ourselves. W'l]I
either ask the licensee to recal cul ate based --

DR WALLIS: You ask themto do it?

MR RUBIN. We'Ill ask themto do it or
soneti mes we may do a boundi ng cal cul ati on oursel ves.
I n some cases a hand calculationis sufficient. W do
have the SPAR nodel s avail able to ourselves as well,
but we do have themrecal cul at e when we have questi ons
on their approach.

MR, KELLY: So what we want to assure is
that the PRAs nmeets a mininumcriteria, and we tal ked
about that againinthe rule that's laid out. W need
to be sure that what we've assuned in the analyses in
our PRA reasonably nodels the reality to plant over
time, and so the rule, proposed rule would require
that |icensees update their PRAs on a periodi c basis,
that when they do that, we want to nmake sure that
they're retaining sufficient technical quality in

their PRA, that it continues to match what's goi ng on
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in the plant, and as was nentioned before, there's a
potential concern that other changes that have
happened in the plant that are not part of the
50.46(a) process may affect the inplications of the
changes that have been nade under 50.46(a).

Al so, licensees have the right and take

advant age of the opportunity to often inprove their
PRA nodels. Many tinmes PRAs for various reasons,
i ncl udi ng cost, may ki nd of "black box" certain areas
or take conservative assunptions, and the | i censee nmay
choose to take advantage of inproving that nodel to
show that its risk profile is actually nuch better
than it | ooked or maybe it wants to do sone t hi ngs and
it realizes by nodeling nore accurately in a PRA
they're able to nore clearly estimate what the effects
are fromchanges to the plant.

So what we, in essence, have done in the
rule, as we said, NRC wants to be notified in sone
manner if, just as Ral ph was tal ki ng about, the 50
degrees and 300 degrees and the four percent with the
change in oxidation. W're saying that when your
basel i ne PRA changes, baseline risk changes by a
certain anount, the change in risk due to 50.46(a)
changes changes by a certain amount, we'd |ike to be

i nfornmed, not that we're going to do anythi ng about it
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necessarily, but we'll probably want to ook into it,
understand a little bit nore about why these changes
are occurring, and if there's sonethi ng unusual, then
we mght pursue that a little bit further, but it
just --

DR. WALLIS: That nekes nore sense, but
t he sentence makes no sense. There's no way that the
i censee reporting these changes gi ves you confi dence
in technical adequacy.

MR, KELLY: Well, what it does is it helps
us to be aware of perhaps sone change --

DR. WALLIS: -- but you've got to check
t he techni cal adequacy.

MR. RUBIN. This is Mark Rubin again.

That's absolutely correct. W want to
have sone trip points where there are sone | hate to
call themsignificant changes in the risk when those
are relatively snmall values, but it would give us
notification that there are variations in risk.

The basel i ne, there may be sone trends up,
and this will give us the ability --

DR. WALLIS: | understand that. |
under stand t hat.

DR. KRESS: Are you not interested in the

updating PRA if it gives the significant decrease in
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CDF and LERF? Wuldn't you want to know about that,
t oo, and know t he reasons why?

MR RUBIN. Well, | think as safety
regul ators our concern is that safety is maintained.
What we've seen over time with the risk inforned
initiatives is often risk decreased from sone of the
initiatives, but some risk increases fromothers, and
when we get a risk informed application, we al ways get
the new baseline PRA nunbers. So we're naking the
deci si on based on the npbst current.

But for the reporting requirenment, our
concern is that there are enough significant trends
up. Safety decreases, and those are what we want to
use for the trip points. W're certainly very pl eased
when, you know, risk is decreased over tinme and we do
see that when newinitiatives come in, but that's not
what we want to use for the trip point.

DR. DENNING Doesn't it nmake nore sense
to relate these to an absolute value? Let's |ook at
core damage frequency. Does it nmake nore sense to
have it tripped based upon an absol ute change in core
damage frequency?

Suppose you have a one tines ten to the
mnus five plant and then increases by 20 percent

versus a ten to the mnus four plant decreases by 20
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percent. Isn't it really the absolute value of the
core damage frequency that's i nportant rather than the
rel ative?

MR RUBIN.  Well, we | ooked at both
val ues. So what you see there is a hybrid. You see
absolute for deltas, and you see a relative for the
overall trend, and we thought that was a reasonable
conprom se. W do trip on absolute for the 50.46(a)
rel ated changes, and so plants that are -- have the
| ower risk profiles will really only be reporting when
they really to them conparably significant changes
because their risk area is so lowto start with

They will trip though on the overal
trending risk values on a relative, the 20 percent
range, and that will give us some know edge that even
the plants that have very low risk profiles to start
with, if they're starting to trend up continuously
will be aware of that.

These are not safety criteria. These are
not criteria of unacceptability for changes in plant
profile, but just to give us a sense of what the
trends are.

DR. DENNING | m ssed when you apply
these. You tal ked about the first two after an

update, and | though that was sone change in the PRA
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not inplying a change in the plant, and | thought the
| ast two were changes in the plant associated with a
54. 68 inpl ement ati on.

MR. KELLY: PRA updates typically wll
i ncl ude not only changes to the PRA nodel itself based
on just inprovenents to the nodel, but they will also
i ncl ude over sone periods since the |ast PRA update
had occurred. There have been changes to the plant
and you're also going to put those in there. So you
have a conbi nation of the two nornally.

DR APOSTCLAKIS: So what the third sub-
bull et there says to me i s you have petitioned to make
some changes based on 50.46(a), and you have
calculated the delta CDF that's acceptable. Three
years down the line for whatever reason, your PRA
changes, due to nodeling or sonme other, and it does
not change the CDF nore than 20 percent.

But if you recal cul ate the delta CDF t hat
was originally submtted on 50.46(a) and you find t hat
the change is nore than ten to the mnus six, then you
have to report it.

MR RUBIN. That's exactly the way we
envisioned it.

DR. APOCSTOLAKIS: It's the delta CDF

change that you have to report if it is nore than ten
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to the mnus six, which sounds awfully | ow

MR RUBIN. W only related to the
50.46(a) changes. Yes, it is ten percent of the
all oned - -

DR. APOCSTOLAKIS: In other words, your
change that was approved two years ago has to be
noni tored as the PRA changes.

MR KELLY: But renenber that the overall
PRA change was supposed to be less than ten to the
mnus five. So the expectation here is that we're
saying we're just looking to see that, and if the
committee |ikes another nunber, they're certainly --

MR RUBIN. Well, this is an area that we
expect comment fromthe industry.

DR. APCSTOLAKI S: One of the problens that
bot hers nme, Mark, here is do we really have such
accuracy in PRA nunbers.

MR. RUBIN. No, absolutely not.

DR.  APOSTOLAKI S: And you have sone
|icensee submitting point estimates. Then you have
ot her guys doi ng uncertainty analysis. | mean, ten to
the m nus six easily by changing the high tail of the
di stribution, you can get that.

So | don't know. | nean, we keep talking

about the large uncertainty in the PRA and then we
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say if it's nore than ten to the mnus six, we want to
know about it. You have to be very careful how you
state all of this.

| nmean, | think that the subject is okay,
that you would like to know what happened to the
approved delta CDF, but | mean, this is --

MR RUBIN. W understand, and we
conpletely agree wth your observations on the
uncertainty.

DR APOSTOLAKI S:  You have to do
sormet hi ng.

MR RUBIN. | wouldn't argue that these
changes are statistically significant as far as
showing a real change in plant risk, but the deltas
wi |l show sone inpact of trending, and if the bottle
changes i n the unrel ated pl ant nodi ficati ons, when you
back cal cul ate, show a change, we're using this for
our trip point.

| think the recognition is that nost of
t he changes that inpact plant risk, if not many of
them wll not be related to 50.46(a). W may not
even see them because they nay not be areas that are
controlled by our regulatory oversight, changes to,
you know, plant systens that aren't safety related,

that they can do on their own on on 50.59
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DR. APOSTOLAKI S: Wiy does this have to be

inthe rule if we're not so sure --

DR SHACK: It's not in the rule.

DR APOSTCLAKIS: It's not in the rule?

MR RUBIN Yes, it is. Yes, it is.

DR. APCSTOLAKIS: W're only discussing
the rule today, right?

MR RUBIN Right.

DR. APOSTOLAKIS: Wiy can't it be in the
regul atory gui de?

MR RUBIN. Well, this is to be consistent
with the thermal hydraulic reporting requirenent that
Ral ph tal ked about.

DR. APOSTOLAKIS: But you can say in the
rule, you know, if the baseline CDF increases by X,
what X is to be determ ned to be.

MR RUBIN  Yes, we could.

DR. APOSTOLAKIS:  You don't want to put
these things in the rules. Put it in the regulatory
gui de. The nunerical values can be in the regul atory
guide, and in the rule you just say that there will be
provi sions for which the agency will be informed if
there are changes in CDF, and let's think about it
| ater.

MR. RUBIN. W thought of that alternative
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when we were devel oping the rule, and then we'll give
it sonme additional consideration now.

DR. APCSTOLAKI S:  Ckay.

MR. RUBIN. Thank you.

MR. KELLY: So unless there are any ot her
guestions on PRA that finishes ny presentation.

DR. SHACK: Brian, when do you think you
can provide us with the total rul e package so we can
deci de whether we're going to have time to do it in
Decenber or not?

DR. APOCSTOLAKIS: Way would we review it
in Decenber if we're witing the letter now?

CHAI RPERSON BONACA:  Well, that's an
i ssue, in fact.

DR. APOSTOLAKIS: GCh, we may not wite the
| etter now then?

DR SHACK: Well, we can wite the letter
on the rul e | anguage.

CHAI RPERSON BONACA:  We got the request on
the first slide that says received letter, endorsed
the originally proposed rule for public comment. W
have not seen the rule.

DR. SHACK: And that's another question
for Brian.

CHAlI RPERSON BONACA: And we haven't seen
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t he statement of considerations.

DR. SHACK: -- is it will be acceptable to
wait until Decenber or you' d |like to have our conments
on the rule | anguage, and then if sone reason we
change on the rule, that the rest of the package --

t he | anguage to nme seens to be the nost inportant part
her e.

MR. SHERON: Yeah, it's the rule | anguage,
and the question is: is it acceptable to go out for
public conment at this tinme?

| mean, obviously if the committee is not
confortable with witing a letter at this time unti
you see the final package, as well as the statenent of
consi derations and so forth, you know, | presune that
woul dn't inpact our schedule trenendously that [|'m
awar e of.

You know, because t he plant was not to get
t he package to the Conmi ssion probably until the
| atter part of Decenber, which neans we were probably
going to get it up to the EDO by m d- Decenber or so
would think. So if the commttee, you know, if we net
the first week in Decenber with you and if we could
get a letter the week after, | think that woul d
probably be acceptabl e.

MR, KELLY: But we just wouldn't be able
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to include rmuch feedback fromyour -- you know.

DR WALLIS: Pardon ne?

MR KELLY: W wouldn't be able to include
f eedback, | don't think

DR WALLIS: Well, you' ve got sone
f eedback today, but | prefer --

MR KELLY: Yeah, fromthe Decenber
neeting is what |'m saying.

DR. WALLIS: Endorses sonething that we
know exactly what we're endorsing.

DR. APOSTOLAKI S: Yeah, | think you got
nost of the comrents during the subcomm ttee neeting
and today's neeti ng.

DR SHACK: But hose are all in the rule
| anguage. That's the tricky part of this, you know,
that we've seen the rule | anguage. Wat we haven't
seen is the statenment of considerations or at | east we
only have the draft version fromJuly on that.

CHAI RPERSON BONACA: So we'll have to
di scuss that.

DR. SHACK: But, again, when would we have
the total package? W wll have it two weeks before
t he Decenber neeting, you know, in that first week?
No.

W would have it on the day of the
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neet i ng?

MR SHERON: If it was a week, it would be
optimstic, but I think you will have seen, you know,
basically the rule Ilanguage and so forth. The
additional part | think you' re really looking for is
t he statement of considerations.

| think you've all seen there was a first
cut at SSC.

DR. SHACK: That's the July version

MR. SHERON: Right, and obviously we're
trying to work on that to inprove it and stuff. You
know, to the extent --

DR. SHACK: But it has changed.

MR SHERON: Yeah.

DR. WALLIS: It rust be changing if you

can't give it to us within two weeks. It must stil
be changi ng.

MR. SHERON: Well, it needs to go through
a concurrence process as well. That's the problem is

t hat obviously if we send sonmething to you and t hen we
get sone conments fromanot her of fice or sonet hing, we
don't want to -- you know, | don't want to give you
somet hi ng and then come down here in Decenber and say
it has changed agai n.

MR SHERON: Well, we'll have to deci de
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t hat .

CHAI RPERSON BONACA: Do we have anot her
present ation?

DR. SHACK:  No.

CHAI RPERSON BONACA:  Ch, | thought it was
t he industry.

DR APOCSTCLAKIS: Onh, there's nore?

PARTI Cl PANTS:  No.

CHAI RPERSON BONACA: Al l right.

DR. DENNI NG We have an expert
elicitation neeting on the 16th on this. Is that
true?

CHAI RPERSON BONACA:  Yes.

DR. APOCSTOLAKI S: W do?

DR. WALLIS: Can we expand that to | ook at
t he rul es?

| "' mjust kidding you, M Kke.

CHAI RPERSON BONACA: W'l | take a break
now. It says for the break and then conme back at five
after 11.

(Wher eupon, the foregoing matter went off

the record at 10:47 a.m and went off the

record at 11:05 a.m)

CHAI RPERSON BONACA: Let's get back into

sessi on.
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The next item on our agenda is a
presentation of the proactive materials degradation
assessment program and since Dr. Ford junped on the
ot her side, then we have M. Sieber chairing this part
of the neeting.

W are runni ng about 20 mnutes late. So
if we can stay within the tine that was originally
allotted, which is about one hour and a half, that
woul d be great, one hour and 15 m nutes, sonething
like that.

MR. SIEBER Okay. W will try to do our
best to make up a little bit of time hopefully,
especially since this topic is so well under control.

By way of introduction, I'msure everybody
remenbers the Davis-Besse event and follow ng
mat eri al s probl ens on the Davi s-Besse head. A ot of
peopl e whi spered under their breath, "I don't want to
be surprised again,” and the outcone of that was an
initiative of proactive materials managenent, and t he
staff has undertaken to devel op that, and of course,
i ndustry has spent nmany m|lions of dollars devel opi ng
mat eri al s managenment protocol s and t echni ques, agai n,
to try to elinmnate surprises to be able to predict
failures in the future, and therefore, make for safer

pl ant s.
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So today we are going to hear a status
report, really an update. W heard one in June. W
heard one in October of |ast year, and so this process
will bring us up to date as to where things stand
ri ght now.

W have Dr. Ford as a brief speaker first;
Joe Muscara from Research secondly; Robin Dyle from
Southern Nuclear representing licensees in the
i ndustry; and Robin Jones from EPRI, and so we'll
begin with Dr. Ford.

DR FORD: First of all, as an ACRS nenber
| have to claima conflict of interest. | have worked
briefly with the two Robins on their program and | am
now working a I ot with Joe Miuscara on his program So
I"mreally talking as Joe's enpl oyee, | guess.

My objective for opening this is that |
requested these presentations, and the prinme reason
was that | want to nmake sure that you, the committee
nmenber s, knew about the progress that has been nade in
these two projects which have got very sinilar
obj ecti ves.

Joe's is probably alittle bit premature,
but it is inportant that you hear what has been done
early in the gane, and ny contributionis to calibrate

you on sone of the technical challenges that both of
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t hese projects face.

You see on the screen there a damage
versus tine schematic curve, and the inportant
paranmeter here is nowon the tine axis, and these two
cases here refer to reactive space, the way we manage
t hese problens right now.

Case one would be epitom zed by, for
instance, three or four stainless steel cracking
pi ping in BWRs, well recogni zed, very wel | under st ood.
| transmitted to you all some papers recently which
goes into the acadeni ¢ and sci entific understandi ng of
this particular problem They're well under control,
got appropriate control and inspectioncriteria spaced
out for it.

Case two is epitom zed by, for instance,
the boric acid corrosion in PWR vessel head
penetrations. For that specific conmponent we do not
understand, in mnmy view, the details of the kinetics of
that process. W cannot put in good space that | ocus
or that damage versus tinme project.

As a result, this has to undergo fairly
draconi an nonitoring techni ques. Now, those two cases
spans the spectrum of reactive space. It's the |and
of GALL and AMPs, if you |ike.

The third case is what these two prograns
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are relating to. They relate to a situation where we
have not seen cracki ng or danage of any other sort in
the reactors, and the question is: is it latently
possi ble that you could have damage in the future
where you have yet to see it, the NDE resol ution of
it, and go on up to higher degrees of danage?

And can we, if we had that predictive
capability to develop mtigation actions, life
managenent actions, well before it creates a safety or
oper ati onal probl enf?

The challenges to developing such a
proactive schenme are several, but they cone under
three main categories. The first is we're not just
tal ki ng about cracking. W're tal king about a whol e
nmul titude of various degradation nodes all of which
have got different rate limting steps to their
mechani sns and, therefore, to the derivation of the
damage tinme plots.

The ot her probl emthat we have i s that al
of these degradati on nodes are nulti-systemprobl ens.
Many of them depend on specific material environnent
conjoint requirenents, cracking ones that go further
under stress. W have to understand all of those
paranmeters in order to define the kinetics of damage

devel opnent, and on top of that, you have the various
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stents to design PWRs versus BWRs, the Westinghouse
four-LOOP plants versus other LOOP pl ants.

W' ve also got a question of the
subconponent, howit is designed, manufactured, and in
some cases repaired, and there's also the operating
node aspect. So it's a nulti-dinmensional problem

The third technical challengeis if we're
to understand the kinetics within those conjoint

mat eri als, environnment, and sonetines stress space,

then we are calling on a multitude of arts. It is not
just nechanics. It is not just netallurgy. |It's not
just electrochemstry. It is all of the above.

And it is only in the last 15, 20 years
that we have devel oped as an industry the capability
to come up with predictive techniques which can
address these tine dependent degradati on nodes.

The bottom line there as | say at the
bottom the project is not an easy one, but it is ny
personal opinion it is a doable problemto be sol ved.

After that very brief introduction, I'd
like to pass it onto Joe. He's going to go and cover
t he NRC program

DR. MJUSCARA: Thank you, Peter.

It's a pleasure to address the conmittee

on this issue. W' ve been here once before. W make
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a little bit nore progress, not a great deal of
progress yet, but we felt this was a good tine to | et
you know where we are.

And before | begin, | would |ike to thank
and acknowl edge M ke Switzer for his help that he's
provi ded ne over the past year in this project.

Vell, again, | don't need to spend a | ot
of time on the background. | think you know it.
You've heard it before, but in effect, materials
degradati on has been experienced in nuclear power
pl ants al nbst since inception of operations.

For exanple, in the wearly '70s we
experienced steam generator tube degradation, and
that, of course, continues through today. BWR pipe
cracking was a big issue in the late '70s and ' 80s.
More recently we've had the VC Summer hot |eg
cracki ng, the Cconee vessel head penetration cracki ng,
and the Davi s- Besse vessel head degradati on.

NRC and i ndustry have responded to these
occurrences reactively, that 1is, as they have
occurred, and we've taken actions to maintain safety
and reliability, but some of these actions that we've
taken in some cases nmy have provided sone new
probl ems, nostly because of the reactive nature of the

response.
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In particular, thisis trueinthe area of
steam generator tube degradation. So these are
approaches that have been inefficient. They have
resulted in increased financial and nmanpower burden,
conprom sed regul atory effectiveness and efficiency,
and inportantly these approaches have had the
potential to erode public confidence.

So we have decided to take a nore
proactive approach to material s degradati on
assessment, and we want to develop a foundation for
appropriate actions to keep materi al s degradati on from
adversely inpacting safety.

But in addition, as we've indicated
earlier, we want to avoid surprises, and to avoid
surprises, we really need to think in broader terns
than just the risk and the safety.

In trying to develop a scope for this
program we needed to address several questions. One
of them the nost inportant, | think, is what is
proactive with respect to naterials degradation. |
should say | consulted a dictionary and that doesn't
give ne nmuch information. It's not even in the
di ctionary, the unabridged version.

But in nmy view, if we really want to be

proactive, we need to predict potential degradationin
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conmponents for in the future, and then we need to take
steps to avoid that degradation, and as a mni nrum we
still need to predict |ocations where degradation is
possi bl e.

We then need to nmonitor those | ocations,
and then take actions in repair and replacenent in a
timely way so that it would not affect the conponent
reliability and safety.

So the prediction is really a critical
aspect of proactive materials degradati on assessnent
and managenent, and this is an area that we were
concentrating at the beginning of this activity.

So we also want to nmaintain conponent
reliability, public confidence, and avoid surprises.
So by this we nean that we want to avoid the rel ease
of radioactivity anywhere in the plant. That is, we
want to avoid radioactive water winding up on the
floor.

And in addition to that, of course, we do
want to avoid failure of safety significant
conmponents. But if we keep these two things in mnd,
then one realizes that we have to eval uate hundreds
and actual | y thousands of conponents for a particul ar
pl ant type.

We do consider risk in our work, and in
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fact, we have sone activities ongoing that are
begi nning to address some of the risk significance,
and we will usethis information to help us prioritize
research efforts later on and also to prioritize
devel opnent of additional regulatory gui dance.

So as far as our approach for the program
you know, it's essentially a two-step program The
first step is to identify nmaterials and |ocations
wher e degradati on can reasonably be expected in the
future.

And the next step then is to devel op and
i npl enent a research program for the conponents and
degradation of interest. So that is we need to have
a technology base to allow us to be predictive, to
allow us to develop fixes, and to allow us to nonitor
and control the degree of degradation.

Now, these technol ogy areas include areas
of in-service inspection and continuous nonitoring
techni ques for the detection, characterization, and
eval uati on of degradation. Maybe in this bullet
shoul d stress the idea of continuous nonitoring. You
know, that's an area where there's the technol ogy
avai l abl e, but it has been used very little.

And in effect, in sone cases periodic in-

service inspection my not be effective for two
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reasons. One, the reliability of the techniques, the
probability of detection may not be adequate for
nmechani sms that proceed fairly rapidly. So if we
can't detect the degradation early enough in its
life, then the periodic inspection my not do us much
good.

Inadditiontothereliability inspection,
we are limted on how often we can inspect. | mean,
certainly we cannot inspect any nore frequently than
once every fuel cycle. So for sonme degradation
nmechani sm we're going to need to start thinking, you
know, nore proactively, think ahead, and start
t hi nki ng about usi ng conti nuous noni toring versus just
periodic in-service inspection.

CHAI RPERSON BONACA:  You know, in sone of
the exanples that you provided in the first slides
actually, 1 mean, VC Summer had a defect in a weld
that was known to the operators, and there were
stresses there due to the repair, and to sone
degree -- | guess where |'mgoing is that you can | ook
at ol d issues and focus your i nspection on everything,
but it seems to ne that in nany cases we go back and
| ook and say, you know, we knew there were stresses
there built that nmay have resulted in sonething

downst ream GCconee vessel head penetrations.
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| nmean, clearly now we believe that sone
of the cracking is tied to stresses in the head and
where the nozzle cones. So Davis-Besse.

| wonder, you know, if you're al so | ooking
at there are opportunities for individual plants to
| ook back at construction periods where they have
records where there are specific |locations where it's

not unlikely to see sone defect to grow t hrough the

years.

And then in that case you won't need a
bl anket nedicine for everybody. | nean, you maybe
just focus on those. | don't know if you can nmake a

conment on that.

DR. MJUSCARA: Well, clearly, many of us
were not surprised by sone of these degradations
We've seen it before, simlar |locations, simlar
pl ant s.

Wth respect to going back and | ooki ng,
agai n, that's another maj or advantage of a conti nuous
nmonitoring technique. Wth that kind of technique,
you really don't need to know where the degradation
m ght appear, and you really don't need to know what
the nechanism is. It will detect degradation as
initiation grows, and that's sonething, again, in ny

mnd that | think we should start paying nore
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attention to those kinds of techniques both for

current plants, but in particular -- and this is not
t he subj ect of today's discussion -- for new plants,
you know, when you have the opportunity to instrunent

the plants during the construction stage.

CHAl RPERSON BONACA: | guess |I'm
commenting on the issue of VC Sumer. | mean, VC
Sunmer now, we're all guestioning in-service

i nspections. Are they effective and so on and so
forth?

But then the mgj or question is, you know,
will anybody else get a VC Summer crack? And the
i ssue seens to be so tied to a specific defect that
was originally built in. They had to repair it. They
repaired the nost defective. It was effective enough
for 20 years, and then the crack canme through.

So I'm just trying to understand, you
know, to what a degree are we going to indict still
t oday the techni ques that were used to i nspect when in
reality it was a uni que problemw th the nozzle at VC
Sunmer .

DR MJUSCARA: Well, I'"'mnot sure that it
i s unique, a unique problem W've seen that kind of
cracking before certainly in BWRs, and your point

about tine is a good point. | nean, in a slightly
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different environnment, it may take |onger to occur,
and that's one of the things we're challengi ng our
experts to think about and discuss, is that even
t hough we haven't seen degradation yet, are there
conditions that will evolve that we will see in the
future?

CHAI RPERSON BONACA: | guess what |I'm
commenting on is oftentimes we have these events
happeni ng. Then we sit back and we say, well, they
| ooked back and they found that, you know, in fact
there was a problem in this conponent, and so on.
Vell, if this was known information naybe that is
something that at |east the operator should be
sensitized to, to | ook back in the records nmaybe and
to know what to | ook for specifically.

DR. FORD: |IF | can nake a comment, your
remark primarily relates to where are you going to do
the continuous nonitoring, and certainly when VC
Summer occurred, there had been other failures in
other plants, in Sweden, for instance, and there was
a correlation we believed that correlated with repair
wel ds, but that is not a unique criterion.

So certainly finite internal analysis of
residual stresses would indicate you could get

cracking nore where you're had a weld repair, and
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that's where you'd nonitor. But it is not a sole
criterion. It is not a sufficient criterion.

DR.  MUSCARA: Wll, | don't want to
bel abor the point, but when you start |ooking at
records, youw !l findthat many, nmany conponents have
experienced repairs. So that brings back the sane
problem Do | | ook at everything?

Vel |, one of the advantages of conti nuous
nmonitoring, it's a global technique. So you really
don't have to know exactly where to nonitor. W
noni tor the whol e system

MR. ROSEN:. But isn't it also true that
continuous nonitoring will detect cracks that will not
go through wall during the Iife of the plant even in
an extended |ife?

DR. MJUSCARA: Right.

MR. ROSEN. So how do you distinguish
bet ween cracks that occur, but are not consequenti al
and cracks that occur and are?

DR. MJUSCARA: | think we're getting off
the subject quite a bit, but there has been at | east
ten to 12 years of research in developing the
technol ogy, and one of the developnents was a
correl ati on between the acoustic em ssion paraneters

re true crack growth rate, two fraction nechanics
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paranmeter, Ks and delta Ks.

So the advantage is that you can detect
initiation and then you can nonitor the crack and know
exactly or know cl osely what size cracking you're
getting so that you know t hat you do not need to take
i mediate action for a long tine. But at least it
gives you the information. It says it's cracking.
It's proceeding a certain rate.

| can then plan our additional inspection
and repairs if necessary. So that there's a
correlation there that relays the AE to the cracks
severity.

MR. ROSEN. Ckay.

DR. MUSCARA: So to nove on then, we also
need to look at in the research program you know,
techniques for aneliorating distress source for
mtigation or preventi on we expect of degradation, and
by stress source, | mean not just the stress, but the
stress and the environment, the enbrittlenent, et
cetera.

There would be need for research on
mat erials for repair and replacenent. There would be
need for inproving techniques for repair and
replacenent. That is, we do not want to repair a

conmponent and | eave it nore suscepti bl e to degradation
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than it was before. So we want to nake sure that the
techniques that are used can inprove the residua
stress situation. They can also inprove the

m crostructures.

And t hen, of course, there's need for post
repair of fabrication or the inspection techniques.
Now, in devel opi ng such a research program you woul d
consi der ongoi ng international research, and we al so
need to address gaining a better understandi ng of
current and potentially new degradati on nechani smand
dependenci es.

And again, | would |like to stress that
this is an inportant part of what needs to be done.
That is, if we are to develop nmitigating techniques,
we really need to understand the nechani sns, not only
under stand t he mechani sns, but we need to understand
t he dependenci es, the paranetric dependenci es on the
degradati on nechani sm

So then one can develop fixes from one
point of view and from another point of view as a
regul ator we can eval uate the efficacy of these fixes.
So we need to have better mechani stic understandi ng,
you know, better understanding of the dependencies
t hat affect degradation

So to tal k about the first part, whichis
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the identification of the conponents of interest, we
have ongoing two activities to acconplish this step.
In the near term activity, we'll we |ooking at
existing information to identify conponents that have
experienced degradation that can give us some quick
results, andin fact, we're getting close to finishing
up the portion of the research.

And then in the next step we want to use
the phenonenon identification and ranking table
process to identify plant conponents susceptible to
future degradation, and that's sonmewhat a little bit
| onger duration for this portion of the work.

So you al ready identified conponents that
have experi enced degradation. W have under contract
the Pacific Northwest National Laboratory, working

t oget her with Argonne National Laboratory and some NRC

staff. W have pulled together a task group to review

information that's available on conponents that
experience degradati on.

Most of this information conmes from the
GALL report, but we al so have | ooked at the LERs and
t he | NPO dat abase, EPI X

And t he objective of |ooking at this work
istoidentify those conponents that have experienced

degradation and then to review and eval uate the
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current in-service inspection and |eak nonitoring
t echni ques, and to nake recommendati ons with respect
to i nprovenment as necessary.

And, again, it's premature to tal k about
results, but | believe already we know sone
recommendations will be coming forward in the areas of
per f or mance denonstrati on, on probability of
detection, on inspection methods that are periodic
versus continuous nonitoring, and we'll some
observations with respect to inplenentation of risk
i nformed i nspection.

Just to go back and spend a very snall
anount of tinme on perfornmance denonstrati on, you know,
you brought up the idea that we've mssed the crack in
VC Summer. What |'d like to point out is that
al though we have requirenments in the ASME code for
per f or mance denonstration, these requirenents apply to
conmponent s where there's a suppl enent in the ASME code
that provides nore information on how to develop a
per f ormance denonstration program

When we started working in this area, the
i dea was that any conponent that was inspected, that
was required to be i nspected by the code, needed to be
i nspected according to a qualified procedure.

Vell, the words got changed a little bit
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as the docunents went up the line with review and
endorsenent, and right now it is |limted to those
conmponents where there is an additional supplenment.

But the generic information on how to
develop in the performance of a denonstration program
is there. So one of the recomendations clearly is
t hat any conponent that we inspect, if it's inportant
toinspect it, it should be done appropriately, and we
shoul d be using a qualified procedure.

Now, the inspection that was used and t hat
they're wusing for those conponents, there's no
suppl ement currently in the code. So any weld that is
a simlar netal weld is inspected, but not inspected
according to qualified procedure, and so that's one
area that we need to nake an inprovenent.

These conponents need to be inspected
according to a qualified procedure.

CHAI RPERSON BONACA:  But | have a question
now. Isn't it true for VC Summer that VC Sunmmer now
has certain conm tnents now --

DR, MUSCARA:  Yes.

CHAI RPERSON BONACA: -- to reinspect the
repair, right?

DR. MJUSCARA: Yes. But this is the

difference between the reactive approach and the
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proactive approach
CHAI RPERSON BONACA:  Yeah, and |' m sayi ng

before I was going after the issue that so nmuch of

what is being done, you know, insofar as the
i nspection, the frequency, we're looking at |icense
renewal, for exanple. |It's tied to operating

experi ence.

Anything that happens in operating
experience, we track it. W knowthat it was a defect
in a certain location. W fix it; we reinspect it
frequently before we drop it.

Al | was conmenting on is that during
construction, construction is not just sinply like
poppi ng out the plant. | nean, during construction
there were defects identified, repaired, et cetera.
Yet I'"msaying all of the menory is not considered in
t he i nspection progranms, and yet when you go back and
you find defects, for exanple, we found voids in the
contai nnment walls. And we go back and they say, yeah,
t hey | ooked back and they found that they had sone
voids here and there and then they find additiona
voi ds now.

So t he probl emwas al ready i dentified, but
the nonent which the plant started, none of that

information was carried into the progranms to support
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the plants in the future.

| find it a little bit peculiar, but |
guess that's the current |icensing approach.

DR. MJSCARA: In a general sense, you
know, the inspections are conducted, for exanple, for
pi ping, are supposed to be conducted in areas of
interest, and distress is one area. Areas of high
stress should be included in the sanpling plan. But,
of course --

CHAI RPERSON BONACA: | don't want to
debate, but | just wanted to explain why | was
t hi nki ng that way. You know, operating experience is
so inportant for themto nove forward. Construction
experience doesn't seemto reflect any of these
pr obl ens.

MR. SIEBER | would point out that there
are sonme plants that have augnented inspection
requi renents and tech specs, and in sone cases those
i nspection requirenents either refer to aconstruction
area repair or to a conbination of materials that
fol ks thought would give rise to cracking,
deterioration, what have you.

So we can't say that everything has been
overl ooked and that the regulatory and operating

menory is |ost because sonme plants have it. The
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problemis it's not across the board. And | think one
coul d perhaps back in true construction records, and
it's not clear to ne that that's the npst cost
effective way to acconplish inplenmenting materials
degradati on regul ati on.

And so that's why | would favor this
program as opposed to a big record search and
establ i shing nore augnented prograns because | don't
t hi nk you woul d get everything, and secondly, | think

it wuld be a trenendous burden with not too nuch

benefit.

CHAI RPERSON BONACA:  No, | haven't
proposed that, Jack. | just was |ooking for sone
insights fromthe representatives. | nean, they're

proactive. So --

MR SIEBER That's true.

DR. MJUSCARA: | probably shouldn't keep
beating on this one, but I'"msure you'll get a better
sense from the industry. They're trying to take
advant age of the experience that they have from pl ant
to plant, from program to program which may not
necessarily have been done so in the past.

But if we're going back to the VC Sunmer,
that kind of weld and conponent has degraded and has

cracked in BWRs. Now, we're not paying nmuch attention
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to this because this was a PAR, but in fact all of the
paranmeters that are necessary for degradation are
there. It's a matter of timng, and because the PWR
may have a little bit better chemstry, it may nean
that we delay the problem It doesn't mean that we
necessarily elimnate it.

And part of the challenge that we have is
to try and consi der these time dependent phenonena and
determ ne whet her even though we haven't seen it in
the past, is there a good chance that we'll see it in
the future?

So another activity we have ongoing is to
determ ne the condition of core danage frequency for
conmponent s where special requirenents nay need to be
improved. Now, this is alittle bit old bullet. In
fact, what we'll be looking at is the condition of
core damage frequency for those conponents where we' ve
experienced degradation in the past.

VWhat I'm finding is that there are just
too many conponents with various degradation. So
regardl ess of how good the inspection programis, we
don't include those conponents into this program So
very soon we'll be providing data to our PRA fol ks on
t he conponents that experience degradation, and they

wi || doa condition core damage frequency anal ysis for
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t hose conponents.

W will also be collecting information
probabilities of failure for different conponents to
be used in future detailed risk assessnents. This
year, fiscal '05, we'll be collecting information
where it is already existing. For exanple, there may
be information available in risk inforned 1Sl
programns, in probability affair (phonetic) conponents,
and there's also information fromthe recent LOCA
frequency st udi es.

And next year we'll be perform ng specific
conmponent analysis to augnent the information you
al ready have, and the specific analysis will be based
on probabilistic fracture mechanics and on piping
failure and popul ati on dat abases.

So we will do sone anal yses on conponents
where there's not information available for trying to
predicting the probability of failure of those
components for different plausible degradation
mechani smns.

So for the longer term activity, we are
| ooki ng at an expert elicitation. Wll, we felt that
expert elicitation was really the only feasible
approach for identifying conmponents that are

susceptible to future degradation, and this is because
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trying to do this exercise analytically for every
conmponent woul d require a great deal of tine, funding,
and in effect, it would require data that we don't
have, not only data, but al so better understandi ng of
mechani sms.

So to try and predict analytically today
the potential for degradation, all of these thousands
of conponents really wasn't feasible. So we decided
that the best way to go at this right now would be
t hrough an expert elicitation process, and we find
that the PIRT process or PIRT-l1ike process was
acceptable for this kind of exercise.

In particular, |1 like the structured
process that PIRT provides for the expert elicitation.
It provides for the phenonena identification in a
guantitative scoring or ranking of the different
phenonena, and the way the PIRT exercise has been
conducted, it provides an easy, continuous way for
docurnenting results and providing final reports.

So | thought that it would be a good
context for our work to use a PIRT-1ike process, and
we have begun this process. W have an ei ght nenber
international expert panel. These are experts in
materials and corrosion science. The panel is

augnent ed by experts in presentations to the panel in
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the areas of systens and operational experience.

W have planned eight one-week |ong
neetings over a one-year period. W provide
background information to the panel on nmaterials,
stressors, function of conponents and operating
experience, and then the panel, with the help of the
panel, we develop lists for PAR and BWR conponents
that may be associated wth future degradation
phenonena.

And our results, when we are done with the
reports would be reviewed by a large group of
i nternational experts.

| don't spend a great deal of tine, but |
i ndicated earlier that we'd be | ooking at systens and
conmponents that relate to safety, but also where we
m ght have a rel ease of radi oactive water, and so this
is alist of both PAR and BWR systens that we'll be
addr essi ng.

Some of the systens we'll address in their
entirety, for exanple, the primary cooling systemand
t he ECCS system but other systens we'll be | ooki ng at
only portions, the safety related portions or those
portions that may be carrying pressurized water,
radi oactive water.

We have contracted with the Brookhaven
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Nati onal Laboratory to develop and provide the
background information and to nmnage the PIRT
neet i ngs.

Now, the conponents that we wll be
eval uating derive fromthe systens of entrance, and
for us a conmponent is that continuous portion of the
systemthat is of the same material and has the sane
product form and in addition, experiences simlar
stressors, for exanple, the tenperature, pressure
residual stress levels, fatigue cycles, irradiation,
wat er chem stry, and so on

Now, nultiple conponents of the sane
material that experienced simlar stressors are
aggl onerated. For exanple, as we devel op the
conmponents from a plant draw ngs of a given system
say we're formng a particular pipe in a pipeline. A
conmponent could really be section of pipe that's 20
feet |ong.

But when we get to the weld, now suddenly
the material changes. So at the weld we have a
separate conmponent that's made up of the weld itself
and the heat affected zones on either side of the
wel d.

But then if we continue on and this is a

butt weld, there's another section of pipe which is
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the same as the first section we |looked at. So in
order to mnimze the anount of work that the experts
have to do, essentially a conponent is the sane
mat erial, the sane stressors. That's |unped together
with the first conponent.

So the conmponent list is devel oped from
t he piping popul ati on database, partially is PlIPExp
dat abase that we have |icensed from Bengt Lydell
where he has gone through a simlar exercise. He was
| ooking for discontinuities in a system So
effectively he had to |ook at piping, welds, bends,
val ves, and so on. So we're making use of the data.

I n additi on, we're nmaki ng use of the pl ant
drawings, and | should nention that we've had a
tremendous anount of help and support from Exel on
staff providing us data, plant data, operational data,
but in addition, the plant drawi ngs from which we
devel op the conponents.

W then devel op operational experience,
and this is included with each conponent, wherever
it's appropriate, and the sources for this experience
agai n have been the GALL reports, LERs and the EPI X
(phonetic) database.

And in addition to this, we provide the

panel with presentations and information from our
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staff at the NRC Technical Training Center related to
the system functions and to operational experience.

So then all of this information is
provided to the experts for their eval uation of
potenti al degradati on nmechani sms.

That's just a schematic that shows from
the RCS, a subgroup, the cold leg piping that the
experts do receive so that they can put the conponents
in context. So this shows them where the different
conponents are |located within the subsystem

This is an exanple of the data that goes
to the experts. That essentially describes the
conponent, the material, its size. |If it's a weld, it
describes the weld material and the material on either
side of the weld, and also things |ike operating
tenperatures and pressures and flow, information on
resi dual stresses where we have it, information on the
operating stresses, and then other comments that are
useful for evaluating degradation for specific
conponent s.

Just to bring you up to date on where we
are with the PIRT, we already have held two of our
expert panel neetings, and we al ready have consi dered
for a PWR, a four-LOOP PWR plant the reactor cool ant

system and nost of the emergency core cooling system
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In addition to the aggloneration that we
performin pulling together simlar materials, the
panel experts agglonerated the conponents one
addi tional step, and they've done this according to
t he degradation that's expected.

For exanple, if the experts felt that it
woul d rmake the sane call on 304 and 316 because it
experienced simlar stressors and there was no basis
for having a different degradati on nechanism those
conmponents were al so | unped toget her.

So when we started out for the RCS system
we had over 500 conmponents. W thout aggl onmeration of
simlar pieces of material and simlar stressors, we
came down to 315 conponents, and then these 315
conmponents are aggl onerated by the technical experts
and to 88 subgroups.

So then they rated the potential for
degradation for these subgroups, and we still
mai ntai ned the identification of the conponents that
are in the subgroups.

So the experts then assigned nunerica
values to three paranmeters in the evaluation for the
potential degradation that we expect for a given
conmponent, and in addition, it provided the basis for

t heir deci si ons.
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Now, these three paraneters are: nunber
one is the susceptibility factor, and here we ask the
guestion of can significant material degradation
devel op given plausible conditions. That is, we are
stressing here the plausible conditions.

For exanpl e, we know t hat stainl ess steel
is susceptible to stress corrosion cracking. So one
could call stress corrosion cracking for every piece
of stainless steel that's inthe plant. Wat | wanted
to get to was a bit nore closely related to for the
speci fic conmponent in the stressors that it observes.

So in a given location in the plant, al
of the conditions necessary for cracking my not come
together. So that material, yes, is susceptible to
stress corrosion cracking, but ina given |ocationthe
conditions are not right for cracking to occur, and so
we wanted to put sone stress on the idea that we want
to evaluate the conponent, the material degradation
mechani sm but also its specific environnent.

And so with respect to ranking then the
susceptibility factor, we have a one, neans that
there's a conceptual basis for a concern fromdata or
pot enti al probl enms under unusual operating conditions.
A two neans that there's a strong basis for concern

for known but limted plant problens, and three
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designates it has been a denonstrated, conpelling
probl emor nultiple plant observations.

We then rank the confidence | evel in these
calls, and this is really the personal confidence in
t he judgnment of the experts in calling that particul ar
degradation for the particul ar conponent. And one is
| ow confidence. Two is noderate confidence, and three
is high confidence in that call.

And then we al so eval uat e know edge | evel
for the material and the integration nechanisns that
has been called out for the specific conponent, and
here we' re | ooki ng at the extent to which the rel evant
dependency has been quantifi ed.

That is, you know, if we understand the
probl em well enough to develop a fix or evaluate a
fix, then that will be a three.

So one, again, is poor understanding.
Two, there's some reasonable basis to know the
dependencies. And, three, there's extensive data and
experience so that you provide a clear insight into
mtigation or managenent of the problem

Now, one additional itemthat I'd like to
nmention is that although we have ei ght panel nenbers,
we're not |ooking for consensus. It is nmy feeling

that even if only one expert had a concern about a
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conmponent that we really want to know about that; we
want to review, evaluate, and study further.

So inour reports, we will have the report
fromall the eight nenbers. W're not really |ooking
at consensus per se.

And this just provides an exanple of the
scoring sheets that the experts used to provide their
anal ysi s of which conmponent or group and subgroup.

So | think based on the first two neetings
| already see sonme interesting insights evolving with
respect to potential future degradation mechani sns.
And we really have developing inside. So | think
mai nly based on the fact that we truly have the
worl d's top experts in this work, we're maki ng use and
t aki ng advant age of experience t hat has been devel oped
not only in the States, but in other countries.

Qur expert panel nenbers are nenbers from
the U S., from Canada, from Japan, from France, and
from Sweden. So we have quite a broad range of
experts and experti se.

DR. WALLIS: Didthese insights tell you
anyt hing you didn't know before?

DR. MJUSCARA: Did they so far?

DR. WALLIS: Have you personally? Wre

t here sone surprises?
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DR. MUSCARA: Well, that's why | had that

one bullet, that you would already have sone
increasing insight, interesting insights, yes. One
area in particular, and it's based on experience, and
again, it's not that we didn't know about the
phenonenon. It's just that it wasn't very high up on
t he radar screen, and this is an exanple where we had
experienced sone stress corrosion cracking at plants
on stainless steel at seaside, where what we found is
that there are salt deposits on the stainless steel
conponent s.

And that has been found a nunber of
pl aces, maybe not reported because it doesn't neet the
requi renent for reporting, but it has been found, and
it has been an area that clearly the panel is
concer ned about.

| guess | also nust say that one of the
challenges |I'm giving the panel is to make use of
information we've provided them nake use of past
experience. But we're also making use of information
t hat we know on ti me dependent dependencies. So we're
chal I engi ng t he panel to think forward and t hi nk about
t hese conponents and the environnent, and estimte
whet her degradati on shoul d be experi enced even t hough

we haven't experienced it yet, possibly because
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i ncubation periods are sonewhat |onger and sonmewhat
different conditions.

But there's challenge to think forward and
to look at the possibility for degradation in the
future, not just based on past experience.

DR. WALLIS: Are there any new degradati on
nmechani sms whi ch appear ?

DR MUSCARA: |I'msorry?

DR. VWALLI'S: Any new nechani sns,
degradati on nechani snms whi ch appeared as a result of
t hese?

DR. MUSCARA: Not really. W started out
by providing the panel, you know, di fferent
degradati on nechani sns we were aware of, and we
di scussed if there are any others that we shoul d be
considering. | think nost of us were pretty famliar
with what the potential degradation mechani sns are.

DR. FORD: You have to nake a
differentiation between nechani smand node. There are
no new mechani snms of cracking that we're finding, but
there are new applications.

DR. WALLIS: -- over the years, every ten
years or so sonebody discovers --

DR FORD: | think we've got all of the

possi bl e ways that atons can go into solution. W've
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got every conceivable way. It's a question of whether
you see sonething that you woul d not have predicted.

For instance, we're interestedinthe punp
bl ockage thing. W talk about Reg. Quide 1.32. This
node of cracking or transferring the cracking under
i nsul ation plays exactly into this question of punp
bl ockage.

DR MJUSCARA: So we have left six nore
expert panel neetings that will cover the rest of the
PWR and the BWR conponents. The next neeting is
actually the week of Novenber 15th, so week after
next .

W expect to have a PWNRreport at least in
a final draft prepared by June 2005, and a simlar
report for BWRs in Decenber 2005.

Now, to nove on to Step 2, and that is
the need for the technical base to allow us to be
truly proactive with respect to managi ng degradati on,
we want to acconplish the second step by pulling
together an international group. This will be a group
that's nade up of technical experts, and of course
al so the sponsoring organi zations. And together we
woul d devel op a broad based research programpl an t hat
woul d address naterials and degradati on mechani sms,

mtigation, repair and repl acenent, and nondestructive
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exani nation

We then would evaluate what research is
already going on that different organizations are
willing to share and identify areas where there may be
some gaps.

And then based on this, we would pul
toget her the programthat's needed, and through the
cooperative agreenent, we would sponsor, inplenent,
and share the research results.

In order to do this, we clearly need to
have sone planning nmeetings. M thinking is that we
coul d have about three neetings this cal endar year,
"05, to plan the program put together an agreenent,
and then hopefully start the cooperati on and exchange
of information in 2006.

DR. WALLIS: You're going to publish
several NUREGs as a result of this?

DR. MUSCARA: Cdearly, as a result of the
identification step.

DR WALLIS: Several NUREGs?

DR MJSCARA: There would be at |east two
NUREGs. Well, we may decide to conmbine the two, but
there will be drafts avail able.

DR WALLIS: There will be sone sort of

per manent reference which is there?
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DR. MJSCARA: Ch, yes, yes, yes.

| think this is the last viewgraph that
di scussed briefly utilization of results.

So the results would be lists of plant
conponents that wmay be susceptible to future
degradati on, and t he reasoni ng behi nd these calls, and
t he knowl edge base on these nechani sns.

DR WALLIS: Now, these are all for
exi sting reactors?

DR MJUSCARA:  Yes.

DR. WALLIS: Are you doi ng anyt hi ng about
future reactors?

DR MJUSCARA: Not in this exercise, but
you know, there will be information here that will be
quite useful for future reactors, in particular, the
ones that are |ight water based.

DR WALLIS: So you're |ooking at
sonmet hing |i ke AP1000?

DR. MUSCARA: Wl |, because we're talking
about materials and environnents that are simlar,
t hen nost of the conclusions that we find here woul d
apply to those reactors also. |If we're tal king about
hi gh tenperature gas cool ed reactors, you know, fewer
i nsights nmay apply there.

DR, WALLIS: But you're |ooking at
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i ndi vi dual conponents here in great detail.

DR. MJUSCARA: Right.

DR. WALLIS: And sone of these other
reactors have different components.

DR. MJUSCARA: That's right, but what's
inmportant is the conponents are of the same nateri al
unless it's in the sane environnent, and when you | ook
at that, you'll see the sanme materials and the sane
environnments in a lot of different plants, including
t he advanced reactor concepts.

MR. SIEBER. | have a question. On your
slide on page 14 and 15, it has a table that
descri bes conponents, and it's very detailed. It goes
down to the boss (phonetic) on the thermal weld.

| pictured your final output as being
perhaps several CDs with literally thousands and
t housands of conmponents and subconponents, and so
ranked in sonme way or another. So |I wonder how a
licensee is going to be able to deal with this listing
of thousands of conponents in any kind of realistic
way.

DR. MUSCARA: Well, there are a nunber of
steps, of course. The first step was that we didn't
want to mss anything because we were trying to

hol d --
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MR SIEBER. | don't think you will.

DR MJUSCARA: | don't know.

MR ROSEN: Well, | have a concern about
that. 1'Il get toit in a mnute.

DR. MUSCARA: But the next step, as
i ndi cated, we're al so doing sonme risk work. So that's
one basis for ranking, but I'msure the industry is
al so |l ooking at what are the consequences of failures
in different conponents. So they will have a ranking
based on ot her paraneters.

But to ne with this first step | did not
want -- in ny mnd regardl ess how expert the experts
are and how careful you look at this, | think there
will always be surprises, and | thought | wanted to --
you know, if | started out by ranking at the begi nning
and el i mi nati ng conponents, you know, | open nysel f up
for m ssing things.

So at the first step | want to be as
conprehensi ve as we could within the context of safety
systens and those systens where you m ght rel ease
radi oactive water. So we already elimnated a nunber
of systens, but we still were winding up wth
t housands of conponents that we're eval uating.

Wll, not all of these thousands of

conmponents  will be susceptible to degradation
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nmechani sms that all have threes in our scoring. Sone
of these will have one. So that's another basis for
r anki ng.

So we do need t o aggl onerat e and sunmari ze
the results, but clearly we wll have all of the
results available for all of the conmponents and all of
t he costs.

DR. WALLIS: Al of these conponents that
have reactor coolant inside and air on the outside
have no insul ation on then?

DR MUSCARA: |I'msorry?

DR. WALLIS: They're all uninsul ated pi pes
or sonething that you're |ist?

MR, SI EBER  No.

DR. MUSCARA: No, no. Many are insul ated.

MR. SIEBER: They're all insul ated.

DR. WALLIS: No insulation |listed as being
a part of the outside environnent..

DR JONES: It's kind of taken into
account in the notes here.

DR WALLIS: Whatever is in the insulation
can chem cally affect the outside.

DR MJUSCARA: Sure,a nd that's addressed.

DR. FORD: That's quite a doubt.

DR. MUSCARA: And |I'm not showi ng you the
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entire table. | was trying to summari ze and gi ve you
somre of the key itens, but there are places for
comments, and again, each expert is required to give
us a basis for their call, and already in sone of the
wor k that we've done the insulation plays a role, and
it's listed in the conments.

DR. RANSOM Has there been any effort to
exanm ne the deconmm ssioned plants to | ook for what
kind of state they're in?

MR S| EBER  Yes.

DR. RANSOM There has?

DR. MJUSCARA: W' ve had several projects.
W' ve | ooked at different conponents.

MR. SIEBER: Reactor vessels frequently.

DR.  MJUSCARA: Vessels, the stainless
casting of steels when we were trying to evaluate
enbrittlement, thermal enbrittlenment that occurs in
these materials.

MR. ROSEN: |'m about to ask a question
about the anal ogue to the conpl eteness argunment in
PRA, which is, you know, you tal ked about how expert
t he experts are. You've assenbled a group of experts,
and one of themeven is fromthis august body.

And yet we know that we all worry about

m ssing things. |Is there anything nore fundanental
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t hat one coul d do other than just getting a roonful of

t he very best experts you can find and tal king to them
in sone structured way like this? 1Is there anything
nore fundanmental ? Is there a neter one can put on the
pi pe and say, "I don't know what it's going to tel

me, but it will tell me sonething"?

DR. MJSCARA: Again, | brought this up
before, and we Iliterally spent ten to 15 years
devel opi ng a t echni que that coul d conti nuously nonitor
the integrity of conponents. There they can tell us
if cracking is initiated and if <crackingis
progressing, and if it's progressing, how big it is
getting.

MR. ROSEN.  Yes.

DR MUSCARA: So innmy mind if you're
| ooking for the best nmeter we could put on today --
and you can do this globally or you can do this for
conmponents of interest -- but it's acoustic emni ssion
noni t ori ng.

MR. ROSEN. All right.

DR. MJUSCARA: It has the capability for
detection of --

MR. ROSEN. So you don't need experts
except after the nmeter goes off. Then you bring your

experts in.
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DR. MUSCARA: Wl |, then you want to do

some eval uati ons about the potential growth and so on.

MR. ROSEN. So at sone point you can
recommend that all plants instrunent --

DR. MJSCARA: Well, | think it's a
recomrendati on that nakes sense, where we can and
where there's a particular interest.

MR. ROSEN: Should I think about this
effort as being an effort that goes to t he pl ace where
ultimately you're able to tell the plants what neters
to put on and where?

DR. MJUSCARA: In fact, as | said, we've
done quite a bit of work. Not only have we done the
wor k;  we've conducted work on operating plants to
prove that the technique works. The ASME code was
convinced that the technique works, and it's in the
ASME code. So there is a procedure and a process in
the code if one wants to use this technique on howto
i nstrument the plant and how to anal yze t he dat a.

MR. ROSEN:. And that's the protection
agai nst m ssing things because i f you can get a signal
that's not on any of these tables and none of the
experts --

DR. MJUSCARA: Sure. Cearly, to try and

i nstrument an operating plant, there's |lots of work,
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| ots of radiation exposure. So it may not be feasible
to fully instrument an operating plant, but for new
plants, a lot nore feasible, a | ot nore doable.

But for a plant that's in service, if you
have a specific problem let's say we're really
interested in the head. Well, one could instrunent
just the head and get information fromthat.

CHAI RPERSON BONACA: | think we need to
nove on. W have still two presentations to go,
right?

MR. SIEBER. Right, we have two to go.

DR MJUSCARA: Yes. Well, | think I was
finished. Thank you.

MR SIEBER  You're done.

CHAI RPERSON BONACA: Al l right.

DR. DYLE: It's amazing that | was
actually able to get the conputer to work. This is
not one of ny strengths.

(Laughter.)

MD. DYLE: And it's not ny conputer.

have m ne dumm ed up.

My nane is Robin Dyle. [|I'mfrom Sout hern
Nucl ear, and sone of you all have seen ne. 1've been
involved in the BWRVIP effort since 1994. |'ve been

here before talking about BWR cracking in many
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di fferent ways.

I'm also a nenber of the Materials
Techni cal Advisory Goup. So |I'mrepresenting the
i ndustry effort on materials issues, and I want to do
a real quick step through the logic of how we got to
where we are and try to make up sone tine here and
then save time for Dr. Jones to talk nore about sone
of the technical details, and then if we have tine
denonstrate to you our degradation matrix to sone
degree so that you can get an appreciation for it.

| will mention we had a neeting Tuesday
wi th NRC seni or managenent and wal ked through this
matrix that is going to be presented, and that it has
been forwarded to NRC by letter in CDform So it's
NRC s hands and avail able to be shared, and | believe
Ted Sullivan is the point of contact in NRR for that.

As you're probably aware, and it has been
presented before, there was a materials initiative
that was voted on that said we're going to address
mat eri al s issues, and just a couple of significant
items about it.

From the initiative process, when the
chief nuclear officers vote for an approve an
initiative, it becomes binding on all of the owners.

They did that. It was a unani nous vote, and they
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said, "W're going to deal with this. W're going to
get surprises behind us, and we're going to be
proactive."

And | bolded two itens there. W' re going
to prioritize materials issues, and then we're going
to take a proactive, integrated, and coordi nated
approach to deal with it, and that's what we want to
tal k about.

Here's the policy statenent from the
initiative, and I'mnot going to read that to you, but
again, the highlighted items are going to be forward
| ooking. W want to respond to energing issues, and
we want the safety and operational risk significance
to be fully established prior to disposition.

No pencil whipping, no saying it's not a
problem |If you have sonething that's identified,
deal with it the right way. Figure out the right
techni cal solution, and then go forward.

There's two groups that are responsible
for this, just so you understand. You've probably
heard MECG and MIAG or MATAG tal ked about. The MEGG
is a group of chief nuclear officers or the executive
chai rnmen of the different issue program groups, |ike
the BWRVIP, the MRP, Westinghouse Omers G oup

Materials Comrittee. There's a whole series of groups
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t hat are invol ved.

So we have executives there involved to
nmake t he policy decisions, and al so t o nake sure noney
is in the right places.

A Materials Technical Advisory G oup,
which | am part of and Dr. Jones is, is those of us
who either |ead these issue program groups or
solicited experts to help us nake the technical
judgnments and do a crosscutting |l ook at what's going
on; that the BWRs and PWRs are not working in
i sol ation.

Here's a list of the groups that are
involved in this program that are covered by the
initiative. Dr. Miscara nentioned NDE i ssues. W
have the NDE Center and the PDI, Perfornmance
Denonstration Initiative, here, the Chemstry and
Research Progranms through EPRI, three NSSS owners
groups that work on materials issues, and then the
EPRI prograns.

Just to give you an idea about how
significant our spending is here's the budgets for the
current fiscal year and next year that these prograns
have al | ocat ed.

So it's in the neighborhood of 46, $47

mllion a year just on materials activities.
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Again, we said we wanted to be forward
| ooki ng, coordinating and trying to deal with this.
So how are we going to do it? This is --

DR. WALLIS: How does -- I'msorry -- how
does sonething | i ke thermal hydraulics conme into this?
Pi pes can break because of thermal stresses or therm
shock or waterhanmer or thermal striking or therma
fatigue or all kinds of things. Are these all
mat eri al s people doing all of this work?

DR. DYLE: No.

MR SIEBER  No.

DR. DYLE: It is not all naterials people.

DR, WALLIS: | just haven't noticed
anyt hing other than materials tal ked about so far.

DR. DYLE: It's not all naterials people,
and when | get to later on in the process, | explain
how we integrate other people in there, but that's a
val i d question.

One of the expectations, again, the |ast
item there, is that every utility is going to
participate. Wat we have said is we're going to
requi re executives participate from all wutilities,
techni cal people, and that all of these products that
are devel oped to be proactive will be inplenented.

So we wanted to provide a conprehensive
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view of all the nmaterials issues. W're trying to
identify the challenges. W're working with the IPs.
This is here for you to read, and you can see what
we've got in our strategic plan.

The main thing is that we understood we
needed a strategic plan. W couldn't continue to have
eight or nine groups independently. W needed to
coordinate this effort and have sone focus to nake

sure we're looking at the right things in the right

sequence.
MR ROSEN: What does IP stand for?
DR DYLE: [|ssue program
MR. ROSEN. Ch, issue program
DR. DYLE: I'msorry. And that could be

an owners group or an EPRI comm ttee.

W wanted to provide a systematic
approach, simlar to what Dr. Miscara tal ked about.
VW  want to identify wvulnerabilities, assess
conditions, what we can do to inspect and eval uate.
How can we mtigate things? Wat repair and
repl acenent techni ques are avail abl e?

And we canme up with an approach that we
woul d devel op a degradation matrix and then what we
call issue managenent tabl es.

Now, Dr. Jones is going to talk in detai
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about the degradation matrix. |'mnot going to spend
alot of tineonthat. 1'lIl talk nore about the issue
managenent table, which is where we end up with. It

hel ps us nanage this.

DR. WALLIS: The problemwi th managi ng
this is that you don't have neasures of success. It's
not as if you have a colum and you know when it has
been sol ved because you can conpare your specs with
what you actually achieved. Here your neasure of
success is kind of there is not sonme unexpected
mat eri al s problemthat appears nagically in the next
ten years.

It's very difficult to get hold of that
measure of success.

DR DYLE: That is one of the issues.
Anot her neasure of success is can we do for the rest
of the industry |ike we've done for BWR piping. W
had si gni ficant cracki ng, but over tine, with research
and inspection, we found a way to mtigate those
i ssues, either through stress inprovenent work --

DR. WALLIS: Those successes are no egg on
your face.

DR. DYLE: That's right.

DR WALLIS: That's rather hard to

achi eve.
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DR. DYLE: You have this existing plant

that's operating. So how do you continue to operate
it safely and mnim ze the degradation? That's where
you end up.

Again, | will skip through this because
Dr. Jones will talk about the degradation matrix so
that there will be nore detail than what |'mgoing to
go into.

W have a strategy. W have a degradation
matri x, and then you say, well, what do you do with
it? And this is the process that we're going to use
totry to get to agi ng managenent.

And | would characterize what NRC is
doing. They started a conponent to try to work their
way up. W really tried to start as a
phenonenol ogi cal | evel and work our way down.

So from the DM you would identify the
conmponent - conponent  functi on, the mterials of
construction, the nechani sns that m ght be in play and
the likelihood of them You | ook at conbinations of
things, |ike you could have | GSCC and fatigue in the
same |ocation. So which one is the predom nant
nmechani sm you need to nanage to deal with initiation
or what woul d you be dealing with that would result in

final failure?
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So we tried to identify that, and we
identify the locations that can fail. Now, "Il tel
you what we did for the BWRs on the internals. W
started with all locations can fail, and we're going
to i nspect or do something until we better understand
t hat .

And | think in sonme |ocations or sone
plants that's what you end up with. Then we go
t hrough and we | ook at the consequences of failure,
and that includes systemresponses, operator actions,
| eak detection, all of those things that exist that
m ght be a tool that hel ps us understand the failure
and what the operators would do.

For exanple, when we dealt with shroud
cracking, one of the things we said was, well, if |
had a 360 degree through-wall flaw, is there sonething
that the operators woul d detect, and we said yes, and
we describe that, and we nmake sure the operators are
trained to deal with that.

DR. WALLIS: A 60 degree through-wall flaw
is presurmably a broken pipe?

DR DYLE: Well, in the case of the
shroud, it would be a very | arge broken pi pe, but you
know, we tried to account for that core spray piping.

What if the core spray pipe failed? Could | have sone
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advanced notice of that if | had 1GSCC that | had
m ssed, and the answer was yes. Because of the

i nstrunmentation that was avail able, you would get a
change in delta P

Simlarly, with the slick systemin the
BWR So there's things that we would try to counter
t here.

The other thing you walk through is
sonetimes the owner, the designer of the plant m ght
say, "Well, this is how the systemoperates.” Wll,
that's the way it was desi gned 30 years ago, but we've
changed procedures. W operate the plant different,
and we want the operator to say no. Here's what
happens. |If this occurs, then here's the response,
and here's the next response, and these are the
systens we bring into play.

So we under st and t he operator actions that
would be involved. Look at the inspection
capabilities and history. If we want to inspect the
| ocati on, what have we done? Wat have we found?
What can we do?

VC Sumer, they were doing inspections,
but the transducers weren't the right type to really
punch t hrough the 182. So we need better transducers.

W need to be doing things of that nature. Al of
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t hose work together.

Eval uation capabilities. Wat can we do
from understanding crack growh rate or what are our
fracture mechanics tools? And part of what we found
as we went through this, for exanple, inthe BWRrealm
again with the top guy, you have a grid structure.
That's not |ike doing a pipe flaw evaluation. So how
woul d you eval uate a crack there?

And by going through the analytical
process of devel opi ng an eval uation tool, you better
under stand how t he mechani sm nay behave. Looking at
mtigation technol ogi es, noble netal for BWR has been
successful in turning off initiation and sl owi hg down
crack grow h.

Stress i nprovenent was used for the BWRs,
is being considered for PWR plants, preenptive
overlays or even replacenent. W devel oped options
for the BWRs and sone of the PWRs you're | ooking at,
and we said it's going to cost a lot of noney to
inspect this, and if |I find sonmething that's going to
cost alot of noney to deal withit, I'lIl just replace
it.

Utinmately that's where the PARf| eet cane
with the heads. [It's better to get rid of the problem

than inspect it. So all of this rolls into the
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decision nmeking, and then based on all of this
i nformation, you would identify the gaps and needs as
you currently exist, and then what the strategic plan
is supposed to do is work from the highest to the
| onest to elinmnate those gaps, and that's the program
we're trying to put together.

DR. WALLIS: Hopefully the people who are
finding the gaps aren't the sane people who want to
get the work to elimnate the gaps.

DR DYLE: Correct, and | will mention
before Dr. Jones gets started, one of the things we
did with the degradation matrix was we drew experts
together, but we mnimzed the anount of utility
partici pation because we didn't want people sittingin
t he room saying, "Ch, no, that won't happen,” and to
screen things out. So we didn't want to allow that to
happen.

This is difficult to see, but this is an
exanple of a table where you would summarize the
results of that process that | just went through in
t hose two slides, and what |'ve done is this is kind
of a sinplified version of where we are with the BWR
fleet today, and just as Dr. Miscara tal ked about
going through nultiple conponents, we have done the

same. You have seen the presentations of the
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i nternals where we | ooked at nultiple locations onthe
shroud, multiple subconponents over a jet punp, and
all of those things.

But we rolled this up, here the BWR
returns. Well, there's all the materials you used.
Things that we have identified either fromfield
experience or from |l aboratory data or in some cases
experts. This has occurred in the petrochem cal
i ndustry or some other l|ocation. There's no reason
why we don't believe it would occur here.

W' ve | ooked at consequences of failure.
This has really sinplified the core configuration
There's other things that you have, and there's
addi ti onal issues, whether you had a main steam|line
break or a recirc line break or an earthquake,
dependi ng on what happened.

Mtigation, yes, there's some we can do,
but there's sonme work needed because there's areas
that we can't properly mtigate that are high fl uence.

So you see how this would be filled out
and then you have gaps. So | don't have anyt hing
there, and you say, well, VIPs have been working ten
years. Do you have gaps? Absolutely. And we can
show those to you when we get to the degradation

matri x, provided we have the tine to do that.
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But, for exanpl e, we've al ready under st ood
that we have sonme problens. Wen we took the first
cut at the strategic plan, and this is in the
strategic plan for 2004, these are the high priority
itens that we said the industry needs to go work on,
and to that degree, we have additional funding that
was made available. W collected $6 mllion this
year. We'll collect an additional $6 mllion next
year above and beyond that slide | showed you for the
46 million to attack these probl ens sooner rather than
| ater.

When we went t hrough this process, we said
here's the things we need to do. Here's the things we
need to be working on. Since we collected that noney,
we' ve al ready aut hori zed spending nine mllion of the
12 millionto get at some of these i ssues, sone of the
f undament al under st andi ng of stress corrosi on cracki ng
in the PWR environnent.

The high fluence issues for Bs and Ps,
we' re doing fracture toughness work and crack growh
work for highly irradi ated stainless steels, and we're
| ooking at even the ability to do welding on the
highly irradi ated stainless.

So we've already started working on the

solutions that cane out of this first review And
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with that ['ll go ahead and go to the next
presentation unl ess you have sone questions there.

(No response.)

DR. JONES: Good afternoon. | guess it is
j ust about afternoon now.

| "' m Robin Jones fromEPRI. Right now I'm
t he Techni cal Executive that all of the materials
progranms that Robin |isted report to. So | have the
sort of overall responsibility for making sure that
integration takes place within EPRI programs. |'m
bet ween EPRI programs and with the outside world, as
wel | .

As Robin as been saying, we've been busy
trying to define vulnerabilities using a pretty
process that's sonewhat simlar to the one that was
descri bed by Joe. The bottomline status right nowis
that we have used the expert elicitation process to
get input on degradation vulnerabilities, and we have
information on all of the materials used in the
reactor cool ant system PWRs and BWRs.

W conbi ned the input here into a tool
which allows fairly easy i nterrogati on of the experts'
input, and that's really intended to be a tool for
people |like Robin, et al., and the people in the

industry to use to either ook in at an observation
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that they' ve got and find out is this consistent with
what we expect, or to look in and say what should we
be thinking about for this particular material and
this kind of application in a BWR

So there is atool, and we'll denonstrate
it to you if there's enough time, and right now the
first version of the degradation matrix has already
been shared with NRC a coupl e of days ago, although
they actually saw it a couple of tinmes during
devel opnent as wel | .

As Robin pointed out, thereis amterials
i ssues strategic plan that |ays out a systematic
approach to devel opi ng managenent prograns for all
actual and reasonably to be expected degradation
i ssues, and the first stepinthat planis toidentify
vulnerabilities, and that's what I'"'mgoing to talk
about, that first step.

And the effort inthis area, we desi gnated
or gave the nane "degradati on matri x" because t hat was
the intent, was to produce a tool that is essentially
a summary of vulnerabilities.

DR. WALLIS: Are you doing very much the
same thing that NRC is doing?

DR. JONES: Yeah. W're doing it in a

conpletely different way. | think as you heard from
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Joe, he starts at the conponent |evel and works up.
Ckay? We're starting at the global |evel and working
down because we thought that that would probably be
easi er and qui cker and cheaper to do, and we're going
to actually neet at the | evel of about the GALL report
because that's really where we want to get the input.

DR WALLIS: You're using different
experts?

DR. JONES: W're using sone of the same
experts, but --

DR WALLIS: Sane experts?

DR. JONES: Sone of the sane experts.

DR. DYLE: Sorry for interrupting. |
would like to mention that Dr. Robin is on our expert
panel al so.

(Laughter.)

DR. JONES: Including nyself and Dr. Ford.

But, yeah, it's a sonewhat different
approach that we thought would last to get into this
nor e qui ckly.

DR WALLIS: Dr. Ford is on both of these
groups?

DR. JONES: Yes.

2

ROSEN:  And the ACRS.

DR. JONES: And the ACRS, right.
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So our first step was to identify the
materials wused for nmmjor passive conponents and
systens within the materials initiative scope. So we
get lots of materials, say, associated with the
reactor pressure vessel or with the internals, as
Robin showed us before, and for each of those
materials, we attenpted to figure out what possible
vulnerabilities are there based on field experience,
| aboratory data, specul ation.

Then we got a team of people together.
There were 29 people in all. Fourteen of them were
experts. W also had people fromEPRI, sone of whom
| think would be considered experts as well, and we
went through an elicitation process that we prepared
a format for and basically got people to fill it out.
It was nore of a consensus process than the one that
you heard fromNRC. W argued back and forth about is
this really likely.

The list of people involved is the |ast
page of the handout, if you want to figure out who
t hey were.

Then the outcone is to identify and
characterize the issues that pose potential threats,
and we used the color coding schenme to identify what

were the nore inportant threats, if youlike, and I'I]
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show you an exanple of that in just a mnute.

Al right. So we started out here by
defining essentially the scope of the effort. You see
this is Level 1 of the degradation matrix. In the
tool itself there's discussion of that, the materials
and vulnerabilities at a very high level, at this
| evel .

So we have --

DR WALLIS: It's only steels? 1It's not
seals and things like that?

DR. JONES: That's correct. Right now
it's major passive conmponents. W did actually
col I ect sone information about other materials in the
process of this, and we expect that we'll expand the
scope to cover that in the future, but right nowit's
all netal s.

DR DYLE: Well, with the addition of fue
rel ated issues.

DR. JONES: Oh, yeah.

DR. DYLE: Again, it is nmetal, but we are
| ooki ng at, for exanple, interaction wth claddi ng and
things of that nature fromthe water chem stry
per specti ve.

DR WALLIS: This | ooked |ike steel or

somet hi ng.
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DR. JONES: Well, there's nickel based

alloys in there as well, as you know, and, yes, we did
do afirst cut at a simlar kind of table as |I' mgoing
to show you here for fuel and other core conponents.
So fuel and the control aspects of the core.

Al right. So what we're trying to do is
create a table now W do one of these for each of
t he maj or conponents shown in the top, Level 1, and
for exanple, the PWR pressurizer, it's defined here on
the left-hand side, and the materials that are used
are defined down the | eft-hand si de, and al ong the top
are the various degradation nodes. The big picture
ones are SCC, corrosion wear, fatigue, and reduction
in toughness, and then the subsets within each of
t hose.

| actually did find out about a phenonenon
that | didn't know much about when we started this
activity, and it's the one called LTCP. That's | ow
tenperature crack propagation, which is a formof |ow
t enperature hydrogen enbrittl ement which we'll see in
a mnute is one of the things where we have a question
mark. Does it actually apply? Do the conditions that
are required for it exist within the plant?

Some of themdo and others we're trying to

figure out yes or no.
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MR. SIEBER Is the work you're descri bing

here duplicative in any way with the PIRT effort that
the NRC research is doi ng?

DR JONES: Yes, but because it cones from
a different direction, the degree of duplication is
really quite slight.

MR. SIEBER. They look simlar to ne.

DR. JONES: Yes, yes, but as | said, this
is top down, and Joe is bottom up, and it will be
interesting. W can cover the variations plant to
pl ant nmuch nore easily than Joe can, but he can get
the specifics of the stressors for at |east sone
groups of conponents nore explicitly than we can.

And if we arrive at the sane concl usions
about the vulnerabilities, | thinkit will be val uabl e
confirmation.

MR. SIEBER:. Yeah, | asked the question
because | thought maybe there would be sone common
basi s where you could get the best out of both kinds
of systens and perhaps consolidate sonme of the effort
that's going into all of this.

DR. DYLE: And that was di scussed Tuesday
with Dr. Paperiello and Joe and others, that the
reason we've provided the DMto the staff is now for

themto review it and provide conments back to us so
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t hat we can understand that.

We're trying not to do this in a vacuum
but do it in an open fashion so that we can share that
kind of information and | earn the | essons that way.

MR. SIEBER Well, | think for this to be
effective, you' re going to have to do that, and so |
encour age both the staff and the i ndustry to make t hat
happen.

Thank you.

DR. JONES: In fact, Joe's team of experts
have all seen the current version of this, and they'|
al so hear fromus when we update it in any way.

Al right. So now we've got the nmakings
of a table here. Each of these cells that are in the
table refers to a conbination of a material, an
application, the pressurizer in this case, and
degr adati on nodes.

And so we then used the expert elicitation
process starting with the EPRI team to get the
strawman, and then with the outside experts to | ook at
t hat strawman about what are the vulnerabilities.

Yes nmeans that we are pretty certain that
t hat combi nati on of degradati on mechani smof materi al
is likely to occur. It either has occurred or we've

got conpelling |aboratory evidence that it could
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occur.

No, N, neans we don't have any reason to
bel i eve that that woul d work

Nl A neans it's not applicable. You see
nost of the radiation stuff here, of course, isn't
applicable to the pressurizer because the exposure is
very snal | .

The question nmarks are the interesting
ones. Those are where there's a phenonenon. W don't
really know whet her it applies or not. W don't have
any field experience, and we don't know whet her the
condi tions exist.

So, for exanple, you see sonme question
marks in the | ow tenperature plant propagati on colum
here, and we see one yes there where we've actual ly at
| east confirmed the observations by having a second
i nvestigator do sone --

DR. WALLIS: That way it mght be really
useful because you m ght be discovering things.

DR JONES: Yes.

DR. WALLI'S: Unl ocki ng the question, doing
some investigation, finding sonething out.

DR. JONES. Yes, yes. So one of the first
things we're trying to do, of course, is to convert

t hese question marks into yeses or noes, and there's
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a series of small projects in place to do that.

DR. WALLIS: Wat are these E things?

DR. JONES: Oh, yes. I|I'msorry.

DR WALLIS: Are those links to sonewhere
el se?

DR. JONES: The E things are the link
between this table and this Level 3, which are notes.

DR. WALLIS: They're conputer |inks.

DR. JONES: So there are conputer |inks
that link various levels together. Anything that is
in blue here is also linked to a nore detailed
informati on base. So there's additional information
about all of the materials and degradati on nechani snms
in narrative reports that are hyperlinked into the
t abl e.

So this is --

DR DYLE: Robin, if | could, the real
value of this is that for a utility person that's
trying to use this tool, they may not understand this
where sone of the industry experts did. So if they
want to go to the N note, that's where the E cane
from They can understand why that was put in the
tabl e and start trying to eval uate the significance of
it.

DR. MJUSCARA: Not to delay you too nuch
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you know, you're tal king about that working together
and cross-pollination, but in fact, we're using the
same idea. In our plan, we have comrents fromthe
experts, but then those are linked to discussions.
They are simlar to what we see here that give nore
i nformati on about why you nmade the particular call.

DR. JONES: The only difference is that
Joe's process nmaintains those conmments which were
devel oped i ndependently, if you like, and here she had
a consensus process that led to a conment.

Okay. The other thing we did was to | ook
at all of the yeses and decide how rmuch do we really
know about this particular phenonenon for this
particular nmaterial, and what are we doi ng about
i mprovi ng our know edge?

The greens, we've got one of those on
here. Here it's not really green, but it's greener in
that. It neans that we actually have a mandatory
program in place that's addressing that particular
degradation i ssue, and as far as we know, there's not
any reason to do additional work. As far as we can
see, the issue is being adequately addressed.

Yel |l ow neans that there's work ongoing
that will get us to that point in a reasonabl e period

of time, and the orange ones, which were red but
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in here --
A very good color to choose.

Ri ght. Those are the areas

where we clearly don't have enough information to
manage this issue effectively, and we don't have
enough activities going on to give us confidence that
we will have in a reasonable tine the elenments of a
managenent program

The sort of thing that drives you to that
is an issue where we don't have adequate or at | east
proven inspection capability or we don't understand
t he nmechani sm well enough to figure out what kind of
mtigation actions m ght occur, and we're not working
on that with a sufficient urgency to get us there
soon.

So this is a way of figuring out in this
part of the activity what are the highest priority
el ement s.

MR. ROSEN: \What about |ikelihood, Robin?
At that point when you see those reds turn up, do you
say, Yyeah, but it isn't |likely because or it is
Iikely?

DR. JONES: That's part of the eval uation
that's done in the IMI, the issue managenent table

t hat Robin showed you. So all I'mdoing here is in
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i sol ati on of the consequences or the |ikelihood, here
is the state of know edge.

MR. ROSEN. Because | could inmagine
sonmeone say, yes, it's highly likely but there's so
little of it in the system There's only this one
pi ece, one application. |It's very limted.

We'll live with that.

MR. SIEBER Here's another thing that
maybe is mssing, nmaybe is not, but it seems to ne
that you ought to have risk information in these
tabl es because if sonmething breaks that it really
doesn't threaten the plant in any way, maybe you don't
need to aggressively inspect, prepare, and so forth,
and you coul d knock a coupl e hundred pages out of your
t abl e.

MR ROSEN: Well, it would be better, |
think --

DR JONES: You have to be a bit cautious
here. GCkay? At the nonent we're tal king about
vul nerabilities. The assessnment of vulnerabilities,
the significance of them is part of the ultimte
prioritization, but fromthe susceptibility point of
view and the know edge about that susceptibility, we
have to maintain this until we've proved to oursel ves

that it's not a significant issue.
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And that's a part of a separate activity.
This is just one colum in the i ssue nanagenent tabl e,
and there's lots of others that are used to determ ne
how i nportant is it to understand the nechanism for
exanpl e.

MR. ROSEN. If you get a free airline
ticket as a utility person to Rockville to explain a
leak in your reactor coolant pressure boundary, it
woul d help a whole lot if you had these tabl es behind
you and were able to point to here we knew about it,
here were the consequences, and we had concl uded t hat
it would be limted or it would have limted risk
signi ficance.

And, yeah, we don't like the idea we had
one, but it's probably the only one we're going to get
because it's in the place we said it would be if there
was one. We didn't detect it, but we can fix it.

| mean all of that is a very good
background story.

DR. DYLE: And | think what you just
described is where the BWARfleet isinregard to | GSCC
and piping. As Dr. Ford nentioned early on, we kind
of understand that. W understand how that's
characterized and the programs are in place. So when

we have sonet hing, we have the possibility of fram ng
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t hat .

When we' ve had sone first occurrences on
some internals, for exanple, when a jet punp beam
failed, we were able to talk to the staff and say,
"Renenber we told you this is what would happen.
Here's what the operators would do. Here's how the
pl ant woul d behave."

And they were able to |ook at that and
say, "Sure enough, that's exactly what happened. You
had that well characterized, and we understood it."

MR. ROSEN. And the consequence was
l[imted ahead of tine and we knew it.

DR. DYLE: That's right, and we had those
descri bed.

And | went through the i ssue of nanagenent
process quickly, but if you go back and | ook at those
steps, that's where we're trying to get the rest of
the fleet, with this know edge once you take all of
t hese nmechanisnms and wunderstand where they are,
characterize the relative significance of them where
t hey occur in the plant, what the safety inplications
are, how the operators would behave, and all of that
into an integrated fashion that then says here's the
way we're going to attack --

MR. ROSEN. And all of this is an argunent
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for conpleteness and the docunentation in the
dat abase, whi ch goes agai nst the idea that you know,
you ought to throw out stuff early. | nean, you
really ought to have it all there and then make the
concl usi ons when you're done. | think that's where
you' re headed.

DR. DYLE: Right.

DR. JONES: kay. So the degradation
matrix actually consists of three levels of
information. The Level 1 is the summary information
that really defines the scope and explains how the
ot her levels are structured.

The second level is the tables and the
third level is the Mnotes for the tables.

We also added information in narrative
formthat basically sums up the results in narrative
as opposed to tabular formboth fromthe vi ewpoi nt of
mat erials and fromthe viewooi nt of phenonmena. That
adds up to about 100 pages of material in hard copy,
and so that's why we finished up linking this, so that
it was a conveni ent way of noving around the table.

| f you want to find out everything about
somet hi ng specific, you can usually find out that by
reading no nore than a couple of pages, and the way

t hat the hyper |inks work, you can get to those coupl e
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of pages very easily and by several ways.

kay. The future. W're going to update
and revise this thing. W wll probably have anot her
expert elicitation because we want to add in stuff
about fuel nmaterials. W haven't done an expert
elicitation yet. That was just EPRI's style.

DR WALLIS: Does this also contain state
of the art acknow edge? 1Is it all words or does it
actual ly have equations and graphs and data in it?

DR JONES: It has some of those, and it
has sone nore references to places where it goes out.

DR WALLIS: You could find it.

DR JONES: Yeah.

And we'l| al nost certainly have to switch
to a Wb enabl ed approach here because we'd | i ke to be
able to link into a lot of those references so that
peopl e can actually get nore information than we can
possi bly provide in our summary narratives.

DR. WALLIS: If you really want to know,
you often need to go to the real evidence --

DR. JONES: Yes. Oh, yes.

DR. WALLIS: -- of what the expert thinks.

DR. JONES: Yes. Right now that's covered
with references, and | think it's going to be covered

with links in the next generation of this tool.
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MR. ROSEN. The people at the point of the

spear will really have to do that. |If they really
have a crack at the plant, those people will have to
do what you suggest.

DR JONES: Yes.

MR. ROSEN:. There are other people who are
on the peripheries of the problemand won't need that
ki nd of detail, and so this woul d enabl e both ki nds of
user.

| have what | consider to be a dirty
guestion, and that is because you probably don't have
enough to do. M question is: what about materials
degradation and risk significant systens outside the
react or cool ant pressure probl ens.

DR. JONES: GCkay. That's a very good
guestion. You know, that's one of the things that
we'll look at next after we prove to ourselves that
t his approach really does give people what they want.

MR. ROSEN:. Ask Jeff Gornman about
essential cooling water alunm num bronze degradati on.
For exanple --

DR. JONES: W have a |lot of background
information on the systens, and it's in the materials
handbook, and we will eventually broaden the scope to

include other systens that have sone safety
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si gni ficance.

DR. DENNING | have a question about
sonmething that struck ne with the experts, and that
was | didn't see any university experts. |I'mkind of
wondering is that because it's such an applied
problem | could be wong. Maybe they're out there
and they weren't visible there. But is it just an
appl i ed probl en?

Is it a result of where our universities
are right now and that they're not addressing the
ki nds of problens that are in the nuclear field?

DR. MJUSCARA: I n our group we have three
uni versity experts.

DR. DENNING And they're from where?

DR. MUSCARA: From Japan and fromthe U. S

DR. JONES: And what we found is exactly
what you were specul ating.

MR. SIEBER: You will have to speak into
t he m crophone.

DR. JONES: Oh, |I'msorry.

VWhat we found in attenpting to get
university people involved is, yes, there are half a
dozen people who are really working in this area, but
the vast majority of their work i s on future reactors,

and so they're not entirely up to speed on the
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probl enms that we see in the current reactors.

One of the things that we will do with the
results here --

DR SHACK: The reactor doctor?

MR. SIEBER R ght.

DR. JONES: One of the things that we wll
do, by the way, to answer a question that cane
earlier, is we will update the advanced reactor
requi renents docunent, which is where this kind of
informationis captured. Material selection criteria,
et cetera, et cetera, are captured in the ALMWR and
that will answer the question about what do you do
about AP1000, and so on.

DR. DYLE: For the sake of tine | guess
we'll stop. | also have the degradation matrix |inked
up here if after the break you want to look at it and
see what's involved, but again, we've made it
avai lable to the staff, but if you d like to see it,
then we can show that to you after the break.

MR SIEBER Is that it?

DR. DYLE: That's our presentation.

MR. SIEBER. Ckay. Well, | certainly want
to thank you for the presentation. |It's a good status
report. | think you folks are doing very good work,
and hopefully it will inprove our ability to not be
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surprised in the future.
| understand fromour neeting summary t hat
you are not expecting a letter or a report fromus.
DR. MJUSCARA: No, | wasn't, but if you'd
like to send a nice letter, we'll always accept it.

(Laughter.)

MR SIEBER | may send a card. How s
t hat ?
(Laughter.)
MR. SIEBER. But in any event, | hadn't
pl anned on witing one. | think you can tell from our

guestions those areas where we have sone interest. On
the other hand, speaking for nyself, | think that
you're on the right direction. | think you're making
progress, and | think it's an inportant task to do.

Sowiththat, M. Chairman, | turnit back
to you.

CHAI RPERSON BONACA: (Ckay. Thank you.

And t hank you for your presentations. It
was a pl easure to see you again, and to be associ at ed
with the Power Council another tine.

DR. JONES: Could | offer just one closing
t hi ng?

CHAlI RPERSON BONACA:  Yes.

DR. JONES. If anybody would like the
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el ectronic version of the degradation matrix, just
tell one of the Robins and we'll get it to you.
MR SIEBER. | woul d.

DR. DYLE: And | would also offer that if

you look at it and you would I|ike additional
information , we'll be glad to conme back and either
talk to the full comittee or the materials

subconmttee. W're trying to do this out in the open
to make it avail abl e.
M5. WESTON: The reports will be sent to

all of the menbers, as is our practice electronically.

MR RILEY: This is JimRiley, NEl. [|I'm
proj ect manager for materials issues. | can just add
alittle sonething to what we' ve been doing here. |'m

al so a menber of the NTEC

But | want to reenphasize the fact that
this degradation nmatrix and issues nanagenent table
are living docunents. They are a work in process, and
we are definitely looking for input fromthe experts
who know what's going on in these areas so that we can
make this thing as smart as possible and so that we
can avoid duplication of effort because all of us
recogni ze we've got a limted nunber of resources and
we've got a big job ahead of us.

Sothisinformationis public. W've sent
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it tothe NRC, and we'll share it with fol ks who woul d
like to take a ook at it and have sonme input to give
to us.

Just keep in mnd as you get it we don't
have all of the answers yet. W're trying to work
there, and it is definitely a work in process that
will continue to be worked on into the future and
perhaps in the future pick up additional systens, et
cetera, and different materials like we've been
tal ki ng about .

But for that we need to concentrate on the
nost inmportant stuff, and that's what we're doing.

CHAI RPERSON BONACA: Thank you.

| think with that we will take a break for
unch. Do you want to have a full hour or do you want
totry to recover?

Shall be get together at 1:30? One,
thirty. Al right. So we'll recess for |unch until
1: 30.

(Wher eupon, at 12:40 p. m, the neeting was
recessed for lunch, to reconvene at 1:30 p.m, the

same day.)
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AFTERNOON SESSI ON

(1:31 p.m)

CHAI RPERSON BONACA: Ckay. Back into
sessi on.

The next item on the agenda is proposed
rule on post fire operator nmnual actions, and M.
Rosen wi Il take us through the presentation.

MR. ROSEN. Thank you, M. Chairman.

The purpose of this neeting is to discuss
the current rul emaking activities which would allow
for the use of certain manual operator actions to
satisfy existing requirenments of 10 CFR 50, Appendi x
R The staff is currently seeking approval fromthe
Commi ssion to rel ease a draft proposed rule for public
revi ew and conment.

W had an excel l ent, invigorating neeting
of the Fire Protection Subcomm ttee on Cctober 27th
goi ng over some of this ground, and |I think you will
all find this interesting.

"1l turn the neeting over now to Suzie
Bl ack.

MS. BLACK: Thank you.

|'m Suzie Black, Director, Division of
Safety Analysis at NRR, and | want to thank you for

hol ding this ACRS neeting. |It's inportant to hear the
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views of all stakeholders on this particular
rul emaki ng.

The rul e | anguage has not been easy to
devel op, and it nmay not be able to cover al
situations in this rule that we thought we woul d be
able to acconplish when we started witing the rule
originally, but these situations which we aren't going
to be able to cover with this rule are nonethel ess
safe, but they may not neet the rule criteria and,
therefore, may still need exenptions.

The rul e | anguage nust be specific enough
to preclude potentially unacceptabl e manual acti ons,
ones that are not feasible or reliable, and fire
protection depends on defense in depth, and we are
insuring that if this rule is issued that we don't
underm ne that principle.

The rul e has been put on the Wb, and |
wanted to note it is not risk informed. W have a
risk informed fire protection rule that was recently
issued that |icenses can use. |It's 50.48(c), also
known as NFP 805, and through that rule licensees
coul d adopt that part of the regulation and approve
t hese manual actions through that process as well.

W felt that risk inform ng this one piece

of Appendi x R would be rmuch nore difficult. So we're
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supporting the approach of a nore holistic risk
informed fire protection program

But let ne reiterate that it is not our
intention to permt unsafe, unfeasible, nonreliable
manual actions in lieu of fire protection features
t hrough this rul emaki ng. There have been assertions
that the NRC is fixing the rules to reward bad
behavior and that what we intend to codify is
uncontrol | ed, unsafe, ad hoc, or last ditch efforts to
shut the plant down, and | assure you that is not what
this rul emaking i s about.

Yes, this ruleis supposed to approve what
was previously unapproved, but also what was
considered to be safe and what would have been
approved t hrough t he exenpti on process had we not gone
t hrough this rul emaki ng.

We're continuing to inspect and identify
unaccept abl e manual actions if they're out there, and
their feasibility when we i dentify manual actions that
haven't been approved are assessed, and if they're
j udged to have safety significance, corrective actions
and conp measures are required.

It is only those that we believe that are
acceptable that will be approved for this rul emaki ng.

Thank you.
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MR. DIEC. Good afternoon. M nane is

David Diec, and |I'm a project manager for this
rul emaeking effort. Wth nme today are Richard
Rasrmussen from the Nuclear Security and |Incident
Response O fice, as well as Sunil Werakkody from
Nucl ear Reactor Regul ati on.

The agenda for the briefing today, | wll
go through the background of the rul enmaking effort.
Key topics today will be discussed by Richard and
Sunil and the security interface conpliance wth
informng the proposed rule, acceptance criteria,
detection and suppression, and time margin concept.
| will cone back and briefly go through the current
proposed rule status at this tine.

The next slide, we're going to tal k about
t he background duri ng devel opnent of the rule. As you
recall, back in June of 2003 we forwarded a proposed
rul emaki ng to the Conm ssion for consideration. In
t he rul enaki ng bl end, we indicated that many |icensee
i npl enented operator rmanual actions to neet the
requi renents set forth in Section 3(g)(2).

W concl uded t hat current requirenments as
witten in Section 3(g)(2) cannot be reasonably
interpreted to allow the use of such operator manual

action other than physical barri ers, di st ance
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separation, detection of suppression to bring the
pl ant down to a safe hot shutdown condition.

W also acknow edged that while those
operat or nmanual actions are just to be inconpliance
with the current rule, the use of such operator nanual
actions to achieve safe shutdown and alternative
approach is acceptable through normal NRC exenption
process, 50.12.

Qur finding, inspections finding today
i ndicate that many of such operator nanual actions
woul d be found acceptable and safe when they are
revi ewed by and approved by the staff.

To resolve the apparent m sinterpretation,
we propose to revise the 10 CFR Part 50, Appendi x R
Section 3(g)(2) and also codify the operator manual
actions as an option in Section 3(Qg)(2).

W also in the plan indicated that there
needs to consider enforcenment discretion or other
alternatives to provide regulatory stability during
the rul emaki ng activity.

CHAI RPERSON BONACA: Excuse ne. | don't
understand. The second bull et says "codify operator
manual actions option in Section . . . (redundant
trains located in the same fire area)."

MR. DIEC. Section 3(g)(2) tal ks about the
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redundant trains that are used to achi eve and nai ntain
hot shutdown that are located in the same fire area.

CHAI RPERSON BONACA:  Yeah, and |I'm
famliar with that. Now, |I'mtrying to understand
operator action in this context.

MR. WEERAKKODY: The 3(g)(2) area would
have cabl es of -- redundant trays of cables running
through it, and the context of the operator nmanua
actions is if you had a fire in that particul ar area,
the licensee would rely on operators to bring the
pl ant to hot shut down.

MR. ROSEN. And by taking actions outside
t hat area.

MR. VWEERAKKODY: Taki ng actions outside of
that area, yes sir.

CHAI RPERSON BONACA: So the assunption
here is that the fire will, in fact, disable both
trains.

MR WEERAKKODY: Yes, sir.

CHAI RPERSON BONACA:  Unl ess you have sone
action, and the operator action is outside the area
and is credited for in this case.

MR, VEEERAKKCDY: | think the nost accurate
way to put it is to bring the plant to hot shutdown,

we are relying on the mnual action that s
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i npl enent ed out side the area.

MR. ROSEN. Right, and this rule wll
establish atie through areg. gui de which establishes
the way to do an analysis to show that those actions
are reliable and feasible or feasible and can be
t aken.

DR WALLIS: | don't understand.

t hought he said that the action was to sonehow get
these trains to now function. | assune you've | ost
t hose trains.

MR. WEERAKKODY: W assume that those
grains are |ost.

DR. WALLI'S: You' ve | ost redundant trains.
You' ve | ost, say, two out of four maybe or sonet hi ng?

MR. WEERAKKODY: No, it's two out of two.

DR. WALLIS: You' ve lost two out of two?

MR FRUWIN Right. Let me give a quick
explanation. This is Dan Frunkin of the staff.

What this typically is or an exanple of
this could be you have both trains in the same room
but you only have control cables for one train in the
room such that an operator can go down to the
equipnent. It is powered. |It's just not available
fromthe control roomto be controlled. So you send

an operator down to the piece of equipnent, to the
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punp, to the punp control station, and then you start
t he punp.

Then you can throttle the punp froma
val ve somewhere or sonmething |like that. So you do
| ose both trains' control fromthe control room but
you don't lose full functionality of the trains.

MR. ROSEN. Thank you, Dan.

DR. APOSTOLAKIS: So you could | ose power
to both trains?

MR WEERAKKODY: I n sone instances that
may be the situation, yes.

DR. APOSTOLAKIS: So they go outside and
find anot her power source?

MR. WEERAKKODY: |If that capability was
t here.

MR. ROSEN. Well, they'd have to do the
time line anal ysis and showit could be done reliably,
feasibly and reliably.

CHAI RPERSON BONACA: By codify you nean
t he JSFW (phonetic) requirenents, for exanple, again,
accessibility tothe |l ocation, the protectionthat you
woul d have for a successful --

MR. WEERAKKODY: Yes, exactly. Wat we
woul d nean by that is we are comng up with a set of

objective criteria that we could hand over to a
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licensee and say, "If you neet the following ten
criteria, then you can take credit of this other new
option."

DR WALLIS: Al of these actions are
pl anned ahead of tine.

MR WEERAKKODY: Yes, sir.

MR. ROSEN. Yes, and any procedures and
t he operators are trained on.

DR. WALLIS: The operator needs to know
where the fire is and what damage it has done.

MR ROSEN:. No. Only where it is.

DR WALLIS: Wiere it is and sone
assunption about what it --

MR. ROSEN. The fire pre-plans usually
tell himwhat indications to |ook for, and then what
actions to take dependi ng on what he finds.

VR. VEERAKKCDY: Havi ng procedures
trai ni ng on sorre of the fundanental basic requirenents
t hat we have said one has to have.

MR. ROSEN. Ckay. Go ahead.

DR. APOSTOLAKIS: Well, you will go into
nore detail, | hope.

MR WEERAKKODY: Yes, yes.

MR. D EC. Ckay. In Septenber of 2003,

t he Conmi ssion approved the staff rul emaking plan to

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




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

208

go forward with the rulenaking activity for the
operat or manual action application.

The objectives of the rulemaking are
twofold. It satisfied the effectiveness goal and
insured safety goal. It seeks to clarify the use of
operator nmanual action as a regulatory option, and
this reduces the need to have the staff and resource
to review individual, plant specific operator manual
action.

And the rul emaking that we are utilizing
provides the framework for wus to establish the
visible, reliable operator manual action with the use
of detection and suppression as a new requirenent.

W net with stakeholders as well wth
subconmittee on fire protection issues in a nunber of
times. In Septenber of 2003, we nmet subcomittee to
di scuss t he rul emaki ng pl an, and there are a nunber of
i ssues that were raised regarding reliability of such
use of operator manual action, and we also held a
nunber of neetings with the public to discuss about
the interimacceptance criteria that we published in

the Federal Regi ster notice and solicit formm

comments from public for those applications.
We cane back in April of this year, 2004,

to address thereliability i ssue using operator manual
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action to the subcomm ttee, and we al so i ntroduced t he
concept of tinme nmargin, as well as addressed other
concerns that were raised by the public regarding
about the applicability of operator manual action
t hroughout the Section 3(g), nanely, 3(g)(1) and (3).

W also published the rule text, rule
requi renent text recently to engage with the public
and to provide the openness and access to the
rul emaki ng activities that we were perform ng.

MR. ROSEN. And had a subcommittee
neeti ng, another subconmttee nmeeting with us on the
27th of Cctober.

MR, VEERAKKCDY:  Yes.

MR ROSEN: It's not on that slide, but
that's --

MR. DI EC. Thank you.

At this point I'"'mgoingtoturnit over to
Ri chard to di scuss about security in relationship to
the rule that we're working on.

DR. WALLIS: Can you tell ne nore about
the tine line? You put this rule text out a week ago?

MR D EC. Yes.

DR. WVALLIS: And you're waiting for public
comment s?

MR DIEC. No, for information only.
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MR. WEERAKKODY: The proposed rule would

be formally published for public coment after the
EDOs Ofice and the Commission sees it; is that
right, Dave? And that's going to happen in a couple
of nont hs.

MR ROSEN: What the staff is here now,
Graham to ask us for is a letter that says we think
it's ready to go out for public comrent.

DR. WALLIS: That's why |I'mpuzzled. It
seens to have al ready gone out.

MR. ROSEN: No, no. As he said, it was
just released for information at that stage.

DR APCSTCLAKIS: |Is that common?

MR DIEC. Yes. The Commission in the
past has said it is a good thing for us to share
i nformati on regardi ng about the activities that we're
working on so that we can take the input from
st akehol ders into the consideration.

MR. ROSEN. Well, very hel pful.

DR. APOCSTOLAKIS: But you're not asking
themto coment.

MR DIEC. No. The formal solicitation --

DR. WALLIS: You're giving themnore tineg,
aren't you?

MR D EC. Yes. The formal solicitation
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process will take place once the Comm ssion endorses
for us, the staff, to publish the proposal package in

the Federal Reqgister notice. At that time --

MR. ROSEN. There will be a 75-day coment
period after that?

MR. DIEC. Typically, yes.

MR. ROSEN. So this on the 25th was just
to get it out kind of ahead of tinme. 1It's a good
t hi ng.

DR. APCSTOLAKIS: And essentially they
will have what, two nonths plus 75 days?

MR D EC. Yes.

MR. ROSEN. And hel ped us in the
subconmittee neeting, for exanple. The stakehol ders
had the hard copy text of what the staff was thinking
about .

DR APOSTOLAKIS: It sounds like we are
circunventing the public conment period idea.

MR. ROSEN. Gircunmventing what?

DR APCSTOLAKI S: The whol e i dea of
soliciting public coments. | nean, you already have
some coments.

MR. ROSEN. Well, this issue has many
st akehol ders and many people wanted to see the draft

before they cane to the subconmttee.
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MS. McKENNA: This is Eileen McKenna from

Pol i cy and Rul enaki ng.

| want to clarify a couple of things. One
is on the previous slide there was a bullet we didn't
spend a lot of time on, but | just want to note that
we did put out a draft version of the criteria |ast

fall in the Federal Reqgister and solicited comments at

that point fromthe public. It was not in the form of
arule at that point. It was interimcriteria, but it
did help us develop the criteria that wll be
di scussed further.

The publishing of the | anguage on the Wb
nost recently was exactly to support the subconmmittee
neeting so that we were able to have the other
st akehol der comment s be enl i ght ened by where the staff
was with the rule.

And we'l|l be doing the formal publishing
for conment for the 75-day period once the Comi ssion
approves publication.

DR. APOSTOLAKIS: |Is there any rul emaki ng
that you are not involved in, Eileen?

M5. MKENNA: Well, I'mnow a section
chief over in the Policy and Rul emaki ng Program So
I'minvolved in a lot of them not all of them but

many. So you'll probably be seeing ne often.
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MR D EC. GCkay. Wth that 1'"'mgoing to

turn over to Richard.

MR- RASMUSSEN: H there. Richard
Rasrmussen with NSIR, Division of Nuclear Security.

And I'm going to discuss the security
aspects of this rul emaki ng and t he consi derati ons t hat
we've put into that.

Security is not currently addressed in 10
CFR 50, Appendix R, and as we were working through
this rule, we cane to the conclusion that the security
concerns were nore appropriate if we considered them
on a broader context than just fire. This rule is
changi ng Section 3(g)(2) of the rule, which is just
one smal | section, and t he approach that we woul d f eel
nore confortable with is addressing the security i ssue
much nore gl obal ly.

We're currently evaluating the safety and
security interface issue for future rul emaki ng, and
also we're in the process of developing industry
comuni cation to get this message out in the interim
peri od.

MR. ROSEN: Let ne ask you a question
Richard. Richard is it?

MR. RASMUSSEN:  Yes.

MR. ROSEN: Section 3(p)(2) of the rule
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says -- no, excuse ne -- yeah, Section 3(p)(2) of the
rule says this analysis required, and it says a
postulated fire tine line showing that there's
sufficient tine to travel to action |ocations and
perform actions required to achieve and naintain the
pl ant hot shut down conditi ons under the environnent al
conditions expected to be encountered, including
security events, without jeopardizing the health and
safety of the operator, et cetera.

So t he question at the subconmttee i s how
was one to do that. There's no guidance in the
regul atory guide. So what's going to be one with that
wording in 3(p)(2)°?

MR. RASMUSSEN: At the tinme when we were
considering that, that was put in there was a pl ace
hol der whil e we consi dered t he vari ous approaches t hat
we had avail abl e, and that wordi ng has been renoved.

MR. ROSEN. Ah, okay. But now fine
That's one very inportant, big answer.

the second question is now that that's
removed, if you codify this rule and everybody is
happy with it, how does one go ahead? 1|s there going
to be a parallel rule that conmes together at the sane
time or does everything on fire stop and wait for the

security rule?
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MR. RASMUSSEN. W think that this can go

forward. The issue really is one of clarifying the
need for the licensees to consider the inpact on the
security force when they do anything. |f maintenance
goes out and erects sone kind of structure that
interferes with the security plan, clearly that's an
i ssue that we woul dn't expect to happen in the site.
It's degrading the security plans. [It's not in
accordance with the security plans, and so that's
really no different than the concept that we were
trying to convey with this.

The solution to that problemis one of
comuni cating that particular wvulnerability and
expectation and then proceeding with a better way of
promul gating it, like rul emaking to be specified.

MR. ROSEN. Well, as a good security man
|'"'m sure you cane at this |ike here's an operator
manual actionthat's goingtointerferewith security.
|"mrather worried about the opposite.

DR, APOCSTOLAKIS: | get the inpression
it"s not that. This is a general statenent that they
will worry about security in future rul emaki ng. What
you said is you're not particularly concerned about
this rule; is that correct?

MR. RASMJSSEN: | think the concern in
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terms of this rule originally was the situation where
the fire is as a result of a security event.
Operators have to get to various places in the plant
to react, and they'll no | onger be able to or they'll
expect security escorts, coordination with security,
and it was our intent to build in a process for that
to get thought of ahead of tine.

MR. ROSEN. Ckay. That's a good
clarification.

This is fires as a result of a security
event, and that's one very inportant and ny princi pal
focus and concern. There's also a fire which
interferes with security, has nothing to do with the
security of it; wasn't started by some sort of
mal evol ent act. It just was a nornmal plant fire, but
the security force that rushes in conmes in, interferes
with the fighting of the fire.

And if you think this is a hypothetical,
let me hasten to tell you it is not because at the
Ver mont Yankee plant they very recently had just
exactly that event where they had a start-up
transforner fire, and the Vernont State Police
interfered with the activities once the fire started.

It was resolved peacefully, but it was

fair contentious at the time. So this is just an
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operating experience exanple of where the security
force, in this case an external security force --

DR APOCSTCLAKIS: |'m confused now.

MR ROSEN. -- interfered with fire
fighting activity.

DR. APOSTOLAKIS: | thought M. Rasnussen
said that they will not do anything special to this,
that this is a general eval uation of future rul emaki ng
activities.

MR. RASMUSSEN. That's right.

DR APOSTOLAKIS: So all of the stuff that
M. Rosen just told us, where does it go? Wo
eval uates that?

MR RASMUSSEN: Well, it's true. It
exists. It obviously existed at Vernont Yankee.
Hopeful Iy the i ndustry has pronul gated that as | essons
learned. | don't think that's a new concern. Being
a senior resident, we encountered that thought quite
a while ago.

| can't say that everybody has i npl enent ed
corrective actions, but the point getting back tothis
was any fix that we do specific to Paragraph 3(g)(2)
wi |l be mnuscul e conpared to the overarching concept
that we feel is better evaluated with a nore gl obal

appr oach.
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MR MRRIS |If | may address the

committee, nmy nane is Scott Morris. |'mthe chief of
the Reactor Security Section in NSIR, and R ck works
for ne.

As you know, there's a variety of rules
that are, you know, in the works now, 50.46, this one,
50. 48, and 50.69, sonme others, and in each and every
case appropriately, our of fice, NSIR, and
specifically ny division, nmnmy section, gets an
opportunity to coment on these rules.

And when we got those rules in our hands
and | ooked at them you know, we al ways | ook at them
through a different prism and we | ook at it through
a security prism obviously, and had suggested to NRR
and ot hers, you know, that we need to start thinking
t hrough the safety-security interface not just in the
context of these rules on a pieceneal basis, but
rather in a nore gl obal context.

And so what we wound up with ultimtely
was in the 50.46 proposal that went to the Conmm ssion
within the last nmonth or so -- | can't even renenber
now -- a couple of weeks ago, what we told the
Comm ssion was that we were going to exam ne the
nerits of a nore gl obal approach to establishing

regul atory requirenents for safety-security interface,
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you know, and potentially anend sone ot her section of
the regs., maybe 50.59, 50.54, or maybe in Part 73 or
create sone newrule that gets at the nore basic i ssue
of safety-security interface.

And | think what you' re seeing here -- and
there i s general agreenent, obviously, between NRR and
NSIR as indicated by this nenp that went up on 50. 46,
that this is the approach that staff thinks is the
right one to take.

And so based on that, the initial |anguage
t hat we had proposed for this manual actions rul e was
withdrawn in |lieu of doing a nore pernmanent thing.

Now, t hat is a long-term effort,
obviously, and so in the interimthere is a safety-
security working group that the staff, you know, has
put together and is starting to di scuss these things.

One of the early products, if you wll
will be, as Rick alluded to, is the generation of sone
generic comrunication to the industry to sort of put
themon notice if they're not already that this is an
i ssue and nore to come and you need to consider these
t hi ngs.

CHAI RPERSON BONACA:  And we were briefed
yesterday fromNSIR, in fact, and | cannot tal k about

it, but we heard about the fact that this issue is
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bei ng addressed, needed a context.

MR. ROCSEN. Right, and ny question nowis
-- thank you very nmuch. That's hel pful

MR MORRIS: Sure.

MR. ROSEN. M question resolves itself to
how does one proceed forward with the nmanual actions
rule with this effort going on, which | appl aud, when
the very next step after the rule is codified is you
can expect the licensee or the |licensees to show up on
your doorstep and say, "Here's atinme line and here's
sone manual actions we want credit for."

But those won't have any security thought
process inbedded in it because you took those words
out of the rule, which I think you ought to do.

| think these things need to cone toget her
at sone point so that actions on the operator manual
action thing can go forward. Qherw se they're going
to be stopped.

CHAI RPERSON BONACA: Wl I, | thought that
one di fference between what | envision here and what
| envision there was the dinension of the fact.

MR. ROSEN:.  Di mensi on?

CHAI RPERSON BONACA:  Di mensi on of the --

MR. ROSEN: And the condition?

CHAlI RPERSON BONACA:  And the conditions of
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t he plant.

MR. ROSEN: | don't know. | think we need
a regulatory solution rather than an event driven
sol uti on.

MR. SIEBER. | would guess that there wll
be a conpanion reg. guide that tells you howto do the
anal ysis and construct the tinme |ine.

MR. ROSEN. Yeah, that reg. guide is
already witten, Jack, but it doesn't take into
account security. There's nothing in it about
security now.

M5. BLACK: That's correct, Steve.

This is Suzie Bl ack.

And it's thought that the security
considerations should be put in another guidance
docunent that woul d be nore broad. There are already
ot her manual actions that are being taken in the
plant's fire production and ot her nanual actions that
aren't related to fires.

And we believe that this interface is
al ready happening or this conmunication will remnd
the industry that they should be mndful of these
i nteractions between plant operators out in the field
doi ng work which may or may not relate to a fire and

the interface that they have with security and al so
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the security guards doing things that may interfere
with safety of the operation of the plant.

But we think it's appropriate to have t hat
gui dance sonewhere else, and so | think that this
gui dance docunent that goes out with this rule wll
not even touch this subject. This subject will be
di scussed through this other comunicati on.

MR. ROSEN. Right. | understand that, and
| think that's appropriate, but how do you get these
two rules to cone together is the question.

MS. BLACK: You don't need to have these
two rul es cone toget her because right nowthis type of
eval uation of the adequacy of manual actions is
al ready ongoing in other areas, and this is just
codi fying one addition place where they can do manual
actions.

They already do them under 3(g)(3) or
3(b(1)(A) or Ilike swap over to the sunp for
recirculation for a LOCA.

MR. ROSEN. So you think adequat e gui dance
exi sts now or --

M5. BLACK: No, | think that's exactly why
NSIR is devel oping this additional guidance, but to
the extent that the guidance is out there currently

that we don't think anything special or different
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shoul d be done for this 3(g)(2)(A) snall piece; that

the status quo that is currently underway when
| icensees evaluate any change to their plant is
applicable to this as well.

CHAI RPERSON BONACA: | just need to
understand that. The current Appendi x R regul ation
does not address security concerns, right?

MS. BLACK: Correct.

CHAI RPERSON BONACA:  So this seens to me
as aclarification regarding the ability of |icensees
to | everage operator action if they follow certain
specific rules of operator action. You know, | don't
see why we shoul d i ntroduce now a security issue into
this nodification. It seens to be a limted scope
nodi fi cati on.

| agree with you your concerns. | nean,
at sonme point it has to be addressed, and we heard
yest erday one way in which it can be addressed, but in
the context of this regulation, | think I actually am
pleased to see that it is taken out of the table
because that would have confused the issue. There
woul d have been not only allowi ng manual action, but
al so introducing nowthis FT security link that isn't
in the regul ation.

MR. ROSEN. Right. The fact that they
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took it out of this rulemaking is a good thing. 1'm
still concerned though that should things go
swi nmi ngly and you get done, 75 days fromnow you have
l[imted public cooments, and you go to rul enaking and
you rmake the rul e, and then you have |icensees free to
cone in and ask to take credit for these actions,
ought to take credit for them depending on how you
exactly do that.

But you won't have gui dance in place for
themto do it in a security context.

MR. HANNON: Steve, this is John Hannon.
|'d like to address that.

| think it's a fair expectation that by
the tinme therule is issued that we can expect to have
some gui dance out on the street that would be com ng
fromthe security interface. So you wouldn't be faced
with a situation where you'd have a rule that had
gotten inplenented wthout the security-safety
i nterface gui dance bei ng publi shed.

MR. ROSEN. Ckay. | hope that's true. |
nmean, | think this rule is needed. It helps the
agency, and it hel ps the stakeholders. So I would not
be -- | would be unhappy to find out that once the
rule was pronulgated the staff is saying, well, we

can't accept requests to deal with it in this way,
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even t hough we have a codi fied rul e because we haven't
fully addressed the security interface.

MS. BLACK: But, Steve, | think that
there's 805 out there right now that |icensees can
adopt that has exactly the sane issue because
| icensees could say, "I want to substitute the manual
action for a fire barrier,” and do the evaluation
t hensel ves right now.

Sol don't thinkit's uniquetothis rule.
| think it is, indeed, sonething that we need to focus
on, but | don't think it should stand in the way of
any snall regulatory inprovenent.

MR. ROSEN. Okay. | understand. Thank
you.

MR. RASMUSSEN. Ckay. Then I'Il turn it
over to Sunil.

MR.  WEERAKKCDY: M nane is Sunil
Weer akkody. [|'mthe chief fire protection in NRR

W briefed the subcommttee, you know,
| ast week about this rule, and we had a detail ed
presentati on.

My presentation today is goingto focus on
a couple of the criteria that we had introduced that
was of significant public interest. W could not

fully answer. | know Dr. Apostol akis indicated he
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wants to see the criteria. | can answer those
guestions. There's a nunber of people in ny staff
here who renenber what those criteria are, and | think
t hey can give nore information.

One of the first and forenost things that
| wanted to apprise this comrttee of is one of the
significant concerns, issues that has raised somne
i nportant stakehol der concerns is in the area of
conpliance, and I want to make a statenent here that
this rule in no way condones any kind of wlful
nonconpl i ance wi th our regul ation.

And I et nme explain why | say that by, you
know, quickly going through the events on this side of
t he box.

In early 1980s, after we published the
Appendix | -- | can't renenber the exact date -- the
staf f conduct ed Appendi x R fire protection
i nspections, and during this period, for your benefit
let nme just tell you another piece of information
When the Appendix R rule was published, there was a
| awsuit agai nst NRC, and when the court of appeals
concluded that the rule can go forward, there were a
coupl e of inportant issues that they brought forward.

They said to this agency you have to keep

t he exenption process available with respect to this
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rule, using like the 50.12. It's inportant because we
were inposing this rule on a nunber of plants that
coul d begi n operati ng.

And the second thing, | think this goes
to, Dr. Apostolakis, your comment. One of the
weaknesses that the court of appeal s pointed out was
that we did not give the stakeholders enough
opportunities or chances to cone in and comment.

So that's why | think when you go forward
with this rule, we want to nmake sure that these old
st akehol ders have enough opportunities to comment.

Having said that, | think the next
inmportant thing is while we conducted these
i nspections, there were cases where we found that some
| i censees were using manual actions in the 3D2 areas,
and we pointed out that to do that they need the NRC
approval. And they canme in with |icense anmendnent
requests of 50.12 exenptions, and we revi ewed them we
approved t hem

So the inportant thing here is that having
| icense anendnents or having manual actions in 3D2
areas is not a new thing. Wat is new here is
codi fying that.

And let me goto the next bullet here. 1In

1990s, we go to the 1990s. W continued our manual
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action or we continued our inspections, the fire

protection inspections, and this is the period where
the thermal lag issues cane up, and that led to a
hi gher increased use of manual actions in 3D2 areas.

And what happened was, you know, sone of
the licensees nmisinterpreted the rule, and they
t hought they could use nanual actions w thout NRC
approval .

In the early 2000 --

DR. APCSTOLAKI S:  Wen you say "used," you
nmean take credit for.

MR.  WEERAKKODY: They credited nanual
actions, but they failed to recognize that if they are
fully commtted to 3D2, they need to conme to us for
approval .

So when we did the inspections in early
2000, you know, as part of our triennial ROP
i nspections, we found a nunber of situations |ike
that, and then there were neetings with all stake
hol ders, and we | would say reached a fork in the
road, which is we had a choice. W had a choice, and
t he choice woul d be to tell all the |licensees who were
unapproved nmanual actions, you'd better cone in with
amendnents, or the other choice would have been to

publish through a rule our acceptance criteria and
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share it within industry so that they coul d t hensel ves
deci de whet her those are acceptable or not.

And that is where we are today. | just
wanted to clarify that because that's been a big issue
of contention with some stakehol ders.

One other thing. Wat we did was we
realized when we had this issue in front of us that
it is inportant for us to get out there and put nore
specific criteria as soon as possible for the licenses
and for our inspectors. So in March of 2003, we
listed the set of criteriain our inspection procedure
and sai d, you know, these are the criteria anong ot her
things that the inspectors should use to find out
whet her the manual actions are feasi bl e or not because
we wanted to maintain regulatory stability while the
rule is in the making.

MR DIEC. Just a point | wanted to
nmention is when we say "feasible," we nmean both
feasible and reliable.

MR. WEERAKKCODY: Let ne go to the next
sli de.

And then David had this slide. | just
wanted it for the benefit of this commttee to nake a
coupl e of points here.

You know, we have in the public side as
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3(9) (1), 3(9)(2) and 3(9)(3). In 3(g)(1) area, we say

a particular area is a 3(g)(1l) area. You expect a
conpl ete, separated trains and different |ike here is
Train Ain this area, Train B in that kind of area,
and you find a lot of areas like that in the nore
recently built plants.

The 3(g)(2) areas have the redundant
trains in the cables, and then the 3D3 areas are areas
i ke the control room where you cannot -- you know,
you have to have everything in place and really rely
on alternate shutdown panels or dedicated shutdown
capability for those areas.

Now, let ne go to the next one here.

This is an inportant issue that | want to
spend a couple of mnutes on. You know, speaking for
the fire protection program we are very open m nded
and commtted to risk informng anything. | nean
that is the agency's direction, and that is where we
are headi ng.

Wien we |ooked at the nmanual action
rul emaki ng, and we did consider can we risk inform
this, and one of the things that | want this conmttee
to recognize is when | say | want to risk informa
particular area, it entails a particular risk

calculation. In other words, | can go to one area of
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a power plant, and depending on the anount of
conmbusti bl e, dependi ng on how far or, you know, where
the plans are, howfar they are, it's a very situation
speci fic.

The only way | can nake a risk inforned
rule is laying out some high |evel goal, such as if
your core damage frequency is less than this and you
made defense in depth and safety margin, the
principles you see in 1.174, that's how we could risk
i nform

And one of the things | think nost of this
conmttee, if not all, would know is we have done
that. Fifty, forty-eight (c), which was finalized
just a couple of nonths ago, it's titled "Ri sk

| nf or med Perfornmance Based Rule,” and if you know t he
betas (phonetic) of this rule, you know, today a
| icensee can adopt 805 and if they feel that our

conpliance with this criteria cannot be nmet, they can
do a risk cal culation, and they can show that the CDF

is less than ten to the mnus six. They can show to

us they need defense in depth, and they can do that

train analysis. |In fact, they don't even have to cone

to us for approval. They just have to docunent the
analysis. That's 54 --

DR. APCSTOLAKI S: It seenms to ne this is
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the issue that was discussed in the early days when
1.174 was debat ed, picking and choosing, and if you
are in a determnistic rule, you'll have to be
determnistic. You can't take a little piece of it
and risk informthat. That's what you' re saying.

If you want to be risk inforned, go to
50.48(c) and do the whole thing in a risk based way.

MR. WEERAKKODY: And that's exactly, Dr.
Apostol akis, and that's the basis for saying that.
When a licensee conmits to 805, they go through a
transition, and when they go through this transition,
t hey nake sure and we nake sure they have the right
program right elenents to be in that plan.

And once they're in that plan we back off
and we let them nmanage their plant by core damage
frequency and defense in depth. And we have very
limted capability to do pick a determ nistic rule and
plug in the Ps and say you can do this.

However, we recognize that, you know,
there woul d be a | arge nunber of plants out there who
don't want to change the program For themthe 50.12,
1.174 for exenption process is avail able.

My staff, even though we are fire
protection, we have started receiving and review ng

1.174 applications. W can do that. The process is
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out there and already a coupl e of |icensees are taking
advant age.

So the path is available. So we are
committed to risk informng, but we are trying to put
a --

DR. APOSTOLAKIS: But if they use 1.174,
they would have to consider the whole fire issue
right, not just this particular piece?

MR, WEERAKKODY: Under 1.174 the |icensees
have the capability and the right, | would say -- it's
a process that is available. The only difference, Dr.
Apostol akis, is if they use 1.174, they need to cone
to us, get it reviewed and approved. |If they adopt
805, they don't even have to come to us. They have
adopted it, and then --

DR. APCSTOLAKIS: But can they do a 1.174
or can they apply using that and |ook only at the
operator action with the probability? | mean, it
seens to me they would have to clarify a risk
assessment, wouldn't they?

MR. ROSEN. They woul d.

DR. APCSTOLAKIS: In which case they're
com ng close to 50.48(c).

MR. ROCSEN. Right. Al the way over on

the right-hand side of the spectrumis 50.48(c).
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Where the staff has been in Appendix R space is al
the way on the other side of the spectrum in ful
conpl i ance.

What this rule is an attenpt to do is to
nove a little bit off the full conpliance role in
setting up a tinme |ine approach. |It's not
guantitative, and it's not a PRA, but it does consider
the el ements of the sequence.

So to that extent it has sone of the
el enents of risk analysisinit. M trouble with this
is that even though the staff has put in that risk
elenent inthetime line, which is good, they've stuck
to this requirenent for requiring fire detection and
suppression in the area of the fire in order to take
credit for manual actions in areas renote from the
fire.

And that toneis so determnistic that it
pegs the neter on the | eft-hand side.

CHAI RPERSON BONACA: Detection is because,
| nmean, you have to know that you have a fire or to --

MR. ROSEN. Yeah, one could -- yeah, the
detection part nmake a whole | ot nore sense than the
suppression part, but if you had detection and
suppressioninafire area, the likelihoodis you wll

not need nmanual actions because the fire will be put
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out. It seens to ne much nore reasonable to |level the
playing field and sinply say you can ask for credit
for a manual action, even for a fire in an area that
doesn't have detection and suppression, but you have
to take that account into account in the tine it
requires you to detect the fire in an area that
doesn't have detection, and the fact that the fire
wi Il burn unsuppressed shortens the anmount of tine
you're going to have to take actions.

You can deal with that in the tine |line,
and to ny -- you know, we had this discussion at
length in the subconmttee, and we didn't reach a
resolution, and | think the issue is still on the
t abl e.

"1l give you anot her opportunity to--

MR. WEERAKKODY: Yeah, | will be comng to
that in mne two slides fromnow, yes.

DR. APCSTOLAKIS: I'ma little bit puzzled
by the whol e slide here. Wiy are you showi ng us this?

MR. WEERAKKODY: Well, the purpose of
showing it is this is one of the issues that when we
had the ACRS subconmittee neeting --

DR. APCSTOLAKIS: Onh, the subconmttee
raised it.

MR. WVEERAKKODY: -- at the subcommttee
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neeting, this is the issue. | think it is a very
valid question to pose to the staff. G ven that the
1995 PRA told us to risk inform why aren't you risk
informng this rule?

And | am |l think explaining. W tried.

DR APOCSTCLAKI S: The subcommittee asked
for it. You' re doing the right thing.

MR, VEERAKKCDY: Yes.

MR. ROSEN. That's right, and | just
stated as best | could ny position. |'mnot sure the
ot her menbers of the subcommittee were exactly on
board with what | said or where they stood with
respect to the staff's position. So we'll have a
chance to discuss that.

And the answer to your question is the
reason the slide is up there is to put that issue on
the table for the full conmttee so that we coul d have
a chance to talk about it.

MR WEERAKKODY: | nean, a sunmary answer

DR. APCSTOLAKIS: It sounds like you're
protesting too much.

MR. WEERAKKODY: In sunmary, we have had
t hese discussions. M point is torisk inform the

only way to do that is to set high level criteria, the

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




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

237

core damage frequency level. W have done that. In
fact, internally we brag in our section that there is
no other rule that you can point to that | know of in
10 CFR that uses core danage frequency as acceptance
criteria, except 50.48(c).

So it's there. It's an FPA --

MR. ROCSEN. Yes, but how many peopl e have
t aken advant age of 50. 487

MR, WEERAKKODY: No one yet.

MR. ROSEN.  No one.

MR, VEERAKKCDY: Yes.

MR. ROSEN. How many people do you think
will take «credit for operating nanual actions
presunmabl y?

MR. VWEERAKKODY: | woul d say maybe 50, 50
pl ants at | east because there are sonme plants who are
not bound by 3D2, and that could be half of the
popul ation. They are not |egally bound by the exact
| anguage.

CHAI RPERSON BONACA: Let nme ask you a
guestion because | only got half of the answer.
Det ecti on and suppressi on now, detection nakes sense.
Ckay? | want to know that you can detect it so that
the guy can conme in and say, "Ch, there is a fire."

Wiy do you have to have al so automatic
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or action?

DR. APOSTOLAKIS: Are you conming to this

| ater?

MR WEERAKKODY: There's
section on suppression.

CHAI RPERSON BONACA: (n,

just trying to understand the | ogic.

a slide on the

all right. | was

| mean, here we

are challenging the logic of what you have. So |I'm

trying to understand the | ogic.

MR ROSEN. |I'mwaiting f

or the answer.

DR. APOSTOLAKIS: G ve the guy a chance.

CHAI RPERSON BONACA:  Yes.

DR. APOSTOLAKIS: G ve us all the answers

ri ght now.
(Laughter.)
MR. ROSEN. W only have
ahead. You've got 45 nore m nutes.
MR, WEERAKKODY: | have?
DR. APOSTOLAKI S:  Less.

MR VEERAKKODY: | don't

-- yeah, go

need t hat nuch.

MR. ROSEN: Oh, we have an industry

presentati on.

DR. APOCSTOLAKIS: If | interrupt --

MR. ROSEN. Thirty-five.
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MR. WEERAKKODY: Let's go to the next

slide, acceptance criteria. These are not the
acceptance criteria in word by word as they appear in
the rule, but this --

DR. APOSTOLAKIS:  Now, why did you need
t hat parent heses there? "Ensures |ow probability of
failure.” This is a determ nistic group.

MR, WEERAKKCODY: But as Chairman Rosen
poi nted out, what we did was one of the things we
received from all our stakehol ders has been sinple
feasibility is not sufficient. Qur acceptance
criteria has to nake sure that there is reliability.

DR. APOSTOLAKIS: So how do you deci de
t hat ?

MR. WEERAKKODY: Ckay. One way, one
solution was this quantification, and we knew going in
that first off to get consensus nodel to do HRA
guantifications, that's going to be a chall enge.

The second chal l enge woul d be even if it
was successful, the questions on the uncertainties in
ternms of inplenmentation, that could be a chall enge.

But what we did was -- and the O fice of
Research hel ped us out -- they forned an expert panel
and went through the type of issues that are | ooked at

under HRA and | ooked at those qualitatively and tired
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to factor those things with a tine margin.

I n other words, rather than saying if you
need ten mnutes or 20 mnutes, having exactly 20
mnutes to performthe action is not sufficient. You
need to have sone margin, and when that margin is
deci ded, that was done by |ooking at the --

DR. WALLIS: Is it just tine?

DR. APOSTOLAKIS: Yeah, it's not just

DR. WALLIS: The subconmittee you were
tal ki ng about an operator having to find a | adder and
to put it up against sonething and clinb up and turn
something. Presumably he could fall off the | adder or
the | adder could be msplaced. Al kinds of things
could go wong.

DR APOSTOLAKIS: There could be a | ot of

snoke around.

DR. WALLIS: Not just tine.

DR. APOSTOLAKI S:  Snoke.

MR WEERAKKODY: It's the uncertainties.

MR DIEC. It has the elenments you
ment i oned.

CHAI RPERSON BONACA:  |'m anxious to get to

the point. Could you proceed with the presentation?

MR, WEERAKKODY: Yes.
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MR. ROSEN. The answer is it's not just
time. Al those other things are considered.

MR. VWEERAKKODY: And the second bullet is
permt both |icensees and NRCto establish consistency
as to what operator manual actions will be all owed.

One of the problens we have encountered
consistently in fire protection and that has led to a
ot of questions is the lack of <clarity in our
regul ations. And | think the acceptance, when we deal
with acceptance criteria, we tried very hard to cone
up with a set of objective criteria so when an
i nspector interferes us with the |icensee, there is a
cl ear expectation of what is needed. And that was
something that we |ooked for when we deal wth
acceptance criteria.

DR. WALLIS: And you're going to explain
acceptance criteria to us then?

DR. APOSTOLAKIS: He just said it's expert

opi ni on.
MR WEERAKKODY: That is the --
MR. ROSEN. That's the next slide, right?
DR. APOCSTOLAKIS: is it?
MR ROSEN: Slide 11. | don't know what
you're on. | have 11.
DR. WALLIS: | think the only acceptance
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criterion seens to be tine.

MR WEERAKKODY: | think, Dr. Wallis, |
think what is mssing so far, and it seens |ike both
you and Dr. Apostol akis are asking, you know, and we
had a slide in our previous presentation where we had
listed the eight to nine -- actually do you have a
copy?

There was one slide where we sumari zed.
What | think we could do is not the rule |anguage.
There was |i ke one slide.

DR. WALLIS: The reason for asking these
guestions is the columm with the present situation is
there is vagueness. W're not quite sure. The
operator isn't quite sure. The licensee isn't quite
sure if his operations are going to be acceptable. It
seens to ne uncertainty.

And the whole idea of the rule is to
clarify this and have sonme fair criteria so that the
| i censee understands when he's in conpliance. Isn't
that the whole idea of the rule?

And all of this other stuff about risk
informing is irrelevant.

MR. VWEERAKKODY: Right, yes. | think what
| am saying, Dr. Wallis, is | can go over the eight

itens that are in our acceptance criteria.
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DR. APOSTOLAKIS: G ve us a few.

MR. WEERAKKODY: (Ckay. One of the things
we | ook for is the environnental conditions. Let ne
just quickly go through the bullets. W |ooked at the
functionality of an accessibility to the two frontal
cabl es.

W look at the availability of the
i ndi cations for diagnoses.

W |look at and insure whether the
conmuni cation, the radios, crates, et cetera, are
avai | abl e.

W | ook at whether the portable support
equi pnent are there.

For that particular fire scenarioif life
support systens, equipnent are needed, we nake sure
that those things are ready to go, like a SCBAs and
protective gear.

And then we look at a fire tine |line.

So the sevenitens | |isted here, what you
would find in the rul e | anguage, these expl anati ons,

not just one word as to what, exactly what it neans.

Now, if | take an exanple of sonething
from--

MR KLEIN: Sunil, excuse nme. This is
Alex Klein. I'ma fire protection engineer. | work
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for Sunil.

There are a couple of nore criteria that
|"dlike to mention just toclarify that thereis nore
to the criteria.

W have criteria in the rule for
procedures and for training. W have a criterion on
i npl enentation. In other words, the staffing, is the
staffing avail abl e?

DR. APOSTOLAKI S: How does one train for
a fire when there may be snmoke in the real thing?
How do you do that?

MR. KLEIN. That's a very good question,
and that's t hr ough t he criterion | abel ed
denonstration, and what we do is we've provided sone
gui dance where we ask the licensee to -- there are, of
cour se, certain Jlimtations wth respect to
simul ati on, snoke and so forth, and the environment,
and that's where the tinme margin is also taken into
account .

And | believe that when the expert
elicitation panel got together, they took i nt o account
things like the fact when a |licensee denbnstrates an
operat or manual action, that he can't introduce snoke
into the environment. You can't introduce the fact

that there mght be active fire fighting suppression
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activities going on. So | believe that when the
expert elicitation panel sat down, they took into
account the fact that |icensees would be limted to
how nuch they could actually sinulate when they
performed the denonstration

DR. APCSTOLAKI S: Do you renenber any
nanes of these experts?

PARTI Cl PANT: Gareth Parry.

MR. GALLUCCI: This is Ray @Gl lucci. |
wasn't on the panel, but | worked with the panel.

Gareth Parry was on it. Rebecca Nease,
Seni or Regi onal I nspector; Marty Kazarians consul ting
to Sandia on fire protection; JimBongarra, a senior
engi neer here at NRC, M chael Jung, who is in the PRA
Branch; and Peter Coltay (phonetic).

DR. APOSTOLAKIS: So there was nobody --

MR. GALLUCCI: No, no, but several people
had -- M chael Jung had been an SRO Al an
Kol aczkowski and John Forrester were t he coordi nators.

CHAI RPERSON BONACA: Pl ease let ne just
interfere if | could for a second because, Jack, we
have spent al nost an hour danci ng around the issue of
what are you proposing. You know, you're telling we
don't want to go risk inform ng because, et cetera.

These are all of the discussions you had on the
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subcommittee, but we were not a subconmittee.

| need to understand. Now, the only page
where | find sone criteria is page 12. Maybe we
should go to that page. Is it what you're proposing
there? Could you explain to us what is this change?
| mean, | don't know how nmany ot her nenbers are at the
subconmittee neeting, but for those who weren't we
need to understand this.

CHAI RPERSON BONACA: \What page is it?

MR. WEERAKKODY: No, it's not on page 2.
| guess what we will do, Dr. Bonaca, | amgoing to ask
Rick to -- can we nmake ten copies of the rule itself
and bring it over?

VWhat we will do is give me a few nore
mnutes to go over the other slides, and what they
will dois bring --

MR. ROSEN. Bring what?

MR.  WEERAKKCDY: -- bring the rule
criteria to share with you because | think what Dr.
Bonaca is saying is that, you know, he hasn't seen the
rule criterion.

M5. BLACK: Well, | think the package we
sent to you in advance, that included the proposed
rule statement of considerations. At the end of that

package is the actual rule | anguage, which does |i st
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t hese acceptance --

MR ROSEN. O course, and we all have --
we have that. W have the rule | anguage. W have the
regul atory guide. W have the regulatory anal ysis and
one nore thing. | forget what. W had four things.

DR APOSTOLAKIS: Yeah, but it is
custonmary during the presentation to sumari ze those
things. You don't just once in here and say we had
them Yeah, you had them and you nust have read t hem

MR WEERAKKODY: We could do that. What
|"mhearing on the -- the nore contentious fact here,
but I will go with the other ones.

DR SHACK: Somewhere before we finish,
the issue | would Iike to get to is why you think you
need the automati c suppression.

CHAI RPERSON BONACA: |'ve been asking
several tinmes.

DR APOSTOLAKIS: W all want to see that.

DR. SHACK: |If we could just aimat that
particul ar topic.

MR. WEERAKKODY: kay. So let's do that
now.

CHAI RPERSON BONACA: Because that's the
only thing that we really -- that we had ever prepared

before, had read before, were those two i ssues. Ckay?
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And the issues were contentious in the sense that why
do you need that, and it seens to ne in the
presentation of the industry the sanme point is nade.

So return to the extended basis for saying
i f you want to have manual option allowed, you have to
have all sorts of multi-file process suppression
(phonetic), and |I'm trying to wunderstand the
connection there.

DR SHACK: The connection. The nexus as
we say.

MR WVEERAKKCDY: Let nme do that, that and
t hat .

DR. APCSTOLAKI S: Ckay. Go ahead.

MR. WEERAKKODY: What you see pictorially
here is in 3(g)(2) we had three ways to neet the
3(g)(2). One was to have a three out of five barrier.
The other was to have a 20 foot separation w thout
i ntervening conbustibles and with suppression and
detectors, one our fire barrier with fire detection
and suppression, and the one that we are adding is
overt actions with --

DR APOSTCLAKIS: So this is "or."

MR WVEERAKKODY: This is "or," after
the --

DR APOCSTCLAKIS: This is "or," "or."
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MR, WEERAKKODY:  Yes.

DR. APCSTOLAKI S:  Ckay.

MR. VEEERAKKODY: Now, when we were worKing
on the proposed rul es, we did ask oursel ves shoul d t he
oper at or manual actions have the acceptance criteria,
and we | ooked at a nunber of things.

And, again, one of the things that we
recogni zed was we are | ooking at 3(g)(2), which neans
i f you assune that a fire happens here and we just |et
it burn without any ki nd of suppression or detection,
what that neans is we are letting the two trains that
we rely on --

DR. VALLIS: Well, nowl'mreally puzzled.
You just have a fire and you let it burn?

MR. WEERAKKODY: If we --

DR. APOSTOLAKIS: He says if we let it.

MR WEERAKKODY: |If we do not have --

DR. WALLIS: But do you ever do that?

MR WEERAKKODY: We don't -- we are not
proposi ng we do that.

DR. APOSTOLAKIS: It's a hypotheti cal

MR. WEERAKKODY: It's a hypothetical. |If
we do not have a fire detection and an automatic fire
suppression or a fixed fire suppression systemto

mtigate that fire, we will be relying solely and only
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on a manual action to bring this plant to a hot
st andby.

One of the things that me and all the
staff who worked on this issue realized was a nanua
action's reliability, typically they are not very
high. They could be a .2, .1, and if they're highly
reliable, maybe a .01, and froma difference in depth
aspect -- in other words, you have a fire, and there's
one other action that you rely on to prevent or to do
shutdown, which is in this case the manual action, we
did not want to have a situation where we are relying
on a manual action whose failure probability may be a
2.

And it's hard to quantify or upper bound
failure probability for the manual actions for all of
the situations out there.

DR. APCSTOLAKIS: So what you're saying is
t hat the suppression system in fact, nay save one of
the trains?

MR, VEERAKKCDY:  Yes.

DR. SHACK: Wthout a barrier of any sort.

MR WEERAKKODY: Even without a barrier.
And we have discussed this a lot within the staff.
Three D2 area has to be done in cable. So the choice

that the staff has nade --
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MR. ROSEN. Into the mcrophone, please.

MR WEERAKKODY: The choice that we had
to make was are we as regulators going to say |I'm
going to rely on the manual action and, therefore,
have one success part whose failure probability | do
not know, but which we know can be sonetines hi gh and
say not have that requirenent or are we going to put
that as a requirenent?

Now, we chose in our proposed rule, and we
are keeping a very open mind on this during the public
comment period. W chose for the proposed rule as
regulators we need to put that as a requirenent
because, you know, knowing full well that in some
situations maybe that could introduce unnecessary --

DR. APOSTOLAKIS: What is a suppressant?

MR. WEERAKKODY: The suppression system
could be a fixed water systemthat -- go ahead. Al ex
of ny staff is an operative.

MR. KLEIN. Yes. A fire suppression
system can consist of a water based system for
exanpl e, a sprinkler system much |ike --

DR APOSTOLAKIS: Wuldn't that accelerate
a failure?

MR. ROSEN. No, it puts fires out

DR. APOSTOLAKIS: The electric shorts are
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not --

MR. ROSEN. But by far the nobst inportant
thing is to put the fire out.

DR SHACK: But what are the chances that
you can actually send a signal through after the
suppressi on system cones on and dowses everythi ng?

MR KLEIN: It was one of the |essons
| earned with the Brown's Ferry fire. One of the
| essons | earned was to apply water.

DR APCSTCLAKIS: | k now, | know. \hen
in doubt either conplete the square or put water on
it, and water is reasonable. But if you have parti al
damage. Water may actually do damage, but anyway,
under stand t he argument now.

MR SIEBER But there are other fire
suppr essant s.

MR KLEIN: Yes, that's correct. There
are gaseous fire suppression systens al so.

MR. ROSEN: The principle of fire
protection, the overarching principle is to put the
fire out. Put the fire out. |It's not so hard to
under st and.

DR.  APOSTOLAKIS: This argunent is
different.

MR. ROSEN. The other things are potenti al
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consequences of putting the fire out.

DR SHACK: But we also want to shut the
reactor down, and he's arguing that it should take
some credit for that if you had the fire suppression
system

DR. KRESS: Well, what | gather from what
he has said, George, is you have two trains to shut
this thing domm. |If you have a 20 foot separation
between them the fire in one area is probably not
going to affect the one in the other. |If you have a
one hour fire barrier, you can say the sane thing.

| f you have neither of those you'd better
have a fire suppression system on them because the
fire in one place is going to affect the train in the
other. That's what | gather.

MR. ROSEN. Well, that's true, but why
should then one say you can't take credit for an
operator manual action in an area conpletely renote
fromthe fire?

DR. KRESS: |'m saying you have to have
it. If the trainis fairly close together.

MR. ROSEN. Well, yeah, but he's not
talking --

DR. SHACK: And he's only tal king two ways

to get the system shut down, and that seenms to ne
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reasonabl e enough.

DR APCSTOLAKIS: He wants to have defense
i n depth.

MR. ROSEN: But that has nothing to od
with giving credit for operator manual action.

MR SIEBER Well, wait a mnute. This
rule is the 3(g)(2) rule.

MR ROSEN: |'mthe chairman of the
committee. | think I ought to be given a chance to
try to explain this because the staff has not.

(Laughter.)

MR. ROSEN: This chart you see in front of
you, think of it as colums, four colums. The staff
is saying the first three colums are roughly
equivalent. |In other words, you can take credit for
a three-hour fire barrier in an area or, or you can
take credit if you have 20 feet of separation with no
i nt erveni ng conbusti bl es, or you could take credit for
a one-hour fire barrier if you have fire detectors and
aut omati ¢ suppressi on.

Do you see those things above in the
colums? That's what the current rule says. For a 20
foot separation in one hour, you have to have fire
detectors and automatic fire suppression. You don't

need that for a three-hour fire.

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

255

Now, they're adding to that operator
manual actions, and they're saying for cases we have
operat or manual actions, they want parallelismwth
the 3(g)(2)(b) and 3(g)(2)(c).

CHAI RPERSON BONACA: That means in this
case you have one-hour fire barrier. You have no 20
foot separation. There is no three-hour --

MR. ROSEN. That's the staff's argunent.

CHAI RPERSON BONACA:  -- and therefore you
want to have automatic fire suppression and fire
detectors above.

MR. ROSEN. That's the staff's argunent.
Now, the argunent that | offer and naybe sone of the
other nmenbers will offer at the subconmmttee -- |
don't know -- is if you're going to anal yze operator
manual actions in accordance with the reg. guide that
has all of that PRA-like stuff, you know, if you
consider the tinme Iine and you add a margin, a factor
of two on the tine line and you have all of the
considerations of conmunications, life support
equi pnent, can youreally doit feasibly and reliably?

Why prejudice, why bias the result by
sayi ng you' ve got to have fire detection and autonmatic
suppression, too, just because of the parallelism

argurment with what you now have in 3(g)(2)?
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Now, | grant part of that argument which
is if you don't know about the fire, fire detectors,
wel |, then maybe the thing burned uncontrollably for
a long tinme. Having been in plants for ny entire
career, | knowthat's not true. | mean fires tend to
get noticed fairly soon.

But | could understand the argunents of
detection, but | really do not understand t he argunent
for suppression, except inthis construct that you put
up up here. The parallelismconstruct, we have to
maintain that. That's a determnistic, conpliance
based construct.

CHAI RPERSON BONACA: | think one thing I
coul d postul ate, however, Steve, | nean, woul d be, for
exanple, given that | have this room w th equi pnment
and trains that are less than 20 feet apart, | don't
have any fire barrier in between. GCkay. The
i kelihood of operators manual action success is not
t hat great.

MR. ROSEN. Why? They're not even in that
room They're in a separate room doing actions that
are intended to conbat the fact that both trains in
t hat room burned down.

They could be conpletely in another

bui | di ng.
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DR. APOCSTOLAKI S: The question is how

reliable do you think that actionis? And the staff's
argurment as | understand it is a classic defense in
depth argunent. W have |arge uncertainty. W want
an excell ent defense in depth.

MR. ROSEN. Well, but the staff's argunent
isonly trueif the actions are conplicated. In other
words, if they're very sinple actions, if the fire
starts out in our conference roomon the other side
and all | have to do in the control roomis go outside
t he control roomdoor and turn a switch, it is obvious
to me that | can do that and with a very high
reliability. So the argunent isn't perfect.

For very sinple operator manual actions,
one can do it wthout suppression and detection in
t hat area.

DR. APOSTOLAKI S:  You have to appreciate
t hough they are not really dealing with one specific
situation and another specific situation. They are
trying to have a rule.

MR. ROSEN. O course, of course.

DR.  APOCSTOLAKIS: And there may be
situations where it's not so obvious and sinple.

MR. ROSEN. That's right. That's why you

do the time line. The time |line shows whet her the
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actions are conplicated or not, whether they're
feasible and reliable.. For a very sinple action
maintain the tinme line will show you can do that
wi t hout suppression or detection probably.

I"'mwilling to give in on detection.

DR WALLIS: WII you explain to ne why
you don't want to suppress the fire? | don't
under stand t hat.

MR ROSEN. |If you say it that way it
characterizes pejorative. | didn't say anything about
not wanting to suppress the fire.

DR. APOSTOLAKIS:  Well, why do you want to
do away with this.

MR ROSEN. | do not want it to go away.
| want sinply to be able to analyze it realistically.

DR. APOSTOLAKIS: No, you said you wanted
to replace this automatic fire suppression. You want
to get the operator nmanual action to go up another
step, don't you?

DR. APOSTOLAKIS: Yeah, to be a separate
colony for --

MR ROSEN. | don't want to require
automati ¢ suppression across the board because there
are actions that are sinply not needed, and if we

allow that and if that's what we recomend to the
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Comm ssion, that they put this in place, we will not
neet the objectives of this rule.

DR. SHACK: But that's the same with 20
foot separation. | don't need fire suppression a | ot
of the tinme either. You know, it's a small fire.
They're far away, but when you're witing the rule,
you wite the rule with the fire suppression and the
25t h separation

MR. ROSEN. But then nobody will cone in
for approval under the operator nmnual action
criteria. |It's basically going to end up being
essentially an enpty set. This whole discussion wll
have been val uel ess.

| will not if I"'ma licensee cone in for
approval of an operator nmnual action if | have to
first go in and put in automatic suppression and
detection. | don't need to. Once | put in automatic
suppression, it detects it. | don't need credit for
an operator nanual action.

CHAI RPERSON BONACA: The question is
i mportant here. Are you telling me that, no, | would
expect the plants surroundi ng today so that they
ei ther have three hour fire barrier or they have 20
feet separation, automatic fire suppression, and fire

-- is it in existence now?
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DR.  APOSTOLAKIS: Yeah, that was ny

guestion, too.

CHAI RPERSON BONACA:  And so, therefore,
|"m saying you' re looking at other action that the
|icensee nay cone with, are not going to tie ny
substitute for areas where there is no automatic fire
suppression or fire detector right now, is it?

DR. KRESS: Qur understandi ng was that
some of themare. W're operating with the operator
action --

MR. ROSEN. They're taking credit for that
action, and nowthe questionis: wll they get cited
for nonconpliance? WIIl they conme in for an exenption
or will this rule cover then?

What | hear all being argued by sone of
the menbers of this conmttee is they' d rather have
the licensees cone in for exenptions on the 50.12, and
| think that woul d exactly be the reverse of what this
was i ntended to achi eve.

DR. SHACK: When you've given credit for
manual actions, have vyou always required fire
suppr essi on?

MR. WEERAKKCDY: When a |icense anendnent
cones to us, there have been cases where we have

approved t hose anendnent s wi t hout suppression, but | et
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nme explain why. Then at that point we have the
opportunity to find out how nmuch conbustibles are
there. Like, for exanple, | know ny staff who is not
here today, he said, you know, he had received an
approved anendnent where the |icensee would say in
this area you have no conbustibles, no ignition
sources. |It's classified as G 2), but then the staff
is satisfied that it's safe.

And one of the other things | wanted to
make a remark is | know nost of these nenbers, you
know, you like numeric, but let ne just be the
nunmerator. | know Dr. WAllis is saying that.

W all know that if you look at the fire
frequencies in areas, they nmay be in the order of
maybe one in 1,000 or let's say one in 10,000. As the
NRC people responsible for the safety of those out
plants, | want to make sure that when | make the rule
|"'m not letting greater than ten to the mnus five
ki nd of actions out there without our approval or some
exan nation

Soif I"'msaying ny fire frequency i s one
in 10,000 and if | say ny failure probability of the
manual action is a .1, okay, a nunber of us have done
HRA cal cul ati ons, and those nunbers cone out not .01

and not .03. In nost cases they cone out at .2, .1,
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sonmetimes .3. In some cases they cone out at .01

Sitting here in the head of this, |I don't
know what that nunber is. So given that, when we nake
the rule, we want to be able to say we have nai nt ai ned
adequat e protection out there.

What | am saying is unless | see a risk
calculation or unless | see a |license amendnent, |ike
you said, that tells ne here's how nuch conbusti bl es,
we cannot say all situations out there provide
adequat e protection w thout --

MR. ROSEN:. But you have that covered,
Sunil, with the requirenment for the tinme line and the
action in the reg. guide.

DR. APOSTOLAKIS: Can you tell us what the
time line is?

MR ROSEN. It's in the --

MR. WEERAKKODY: The next page.

DR. WALLIS: That has nothing to do with
the requirement for fire suppression. The only tine
you woul dn't have fire suppression would be if you had
a roomwth no conbustibles init.

MR. WEERAKKCODY: That is the one | clearly
know. There may be other cases where we m ght approve
it for sonme other reason, but this is the one that

stuck in my mnd because | asked ny staff, "Wen did
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you guys approve sone of this?"

DR. VWALLIS: Are there other really
i nstances out there in the plant where they don't have
automatic fire suppression and they have conbusti bl es
around?

MR WVEERAKKCDY: Well, there could be
anot her case, Dr. Wallis. Let's say, for exanple --

DR WALLIS: Does that exist out there?

MR ROSEN: | should think so.

MR. WEERAKKCODY: | believe so. Do you
have an answer to that?

DR. APCSTOLAKIS: Wy is the tine line so
i mportant?

MR. WEERAKKODY: Can you give a better
answer to Dr. Wallis' question?

MR. KLEIN. Wth respect to any specific
i cense anendnments?

DR WALLIS: I1'msort of in favor of
having automatic fire suppression. | just want to
know a situation where it mght be absurd to require
it so that my owmn preference could be denolished. |
think that normally you would expect to have fire
suppression install ed.

MR KLEIN: It could be a situation, Dr.

Wallis, where you mght have a very large fire area,
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| arge vol ume, where you m ght have conbustibles, for
exanple. You might have Train A on the |l eft side of
this large volunme and Train B on the right side of
this vol une.

DR. WALLIS: Twenty foot in between?

MR. KLEIN: You've got nore than 20 feet.
You' ve got sone | arge distance in between.

MR, WEERAKKCDY: No, | think --

DR. WALLIS: Then you're covered.

MR. WEERAKKODY: Then you're covered in
here. I'll give you a better situation. You may have
-- and | broke down sone plants where there's this big
area. It gets |labeled as 3D2 because in the big area
you have Train A and B cabl es runni ng through.

However, when you walk in the area, you
find these two cable trays crossing, and they may be
even horizontally apart, 13 feet apart, okay, and you
| ook around. It's all enpty. There's no punps, no
conbusti bl es there.

Clearly, we would approve sonething |ike
that, but then we also |ooked at, and | have wal ked
t hrough sonme ot her plants, where you have the Train A
and B cables with the HPCI Punp A, HPCI Punp B, LPSI
Punp A, LPSI punp -- all in this one area, and | woul d

say that's a situation where --
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MR. ROSEN: Where fixed suppression rmakes
sense.

MR. WEERAKKQODY: -- you need, you
definitely need detection and suppression.

So | think the point | am making here is
t hat when we nake the rule, | do not knowunless it is
a fully risk informed rule like 50.48(c), to say,
okay, for these cases you don't need detection
suppressi on, but we woul d recogni ze and we have al ways
recognized and in all public neetings that this
requirenent is going to create some unnecessary
conservatisns, and that could be solved wth
amendnments, |icense amendnents.

But we don't | ook at those anendnents as
unnecessary amendnents. W | ook at those as necessary
anendnents that has a role to play.

Do you want to go to the next one on the
time?

MR. ROSEN. We'd better get on with it.

DR. SHACK: M. Rosen thinks this provides
sufficient margi n when you | ook at the tine |line, and
| guess that's really the question.

MR. ROSEN. That's right.

DR SHACK: Either it does or it doesn't.

MR. SIEBER: You have to | ook at why the
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20 foot separation

MR. ROSEN:. Jack, |I'mgoing to have to ask
you to -- we've only got 15 mnutes left. W've got
a ten mnute presentation. Can we |let him get
t hr ough?

MR. SIEBER. I'll just say that | agree
with the staff rather than the other.

MR. WEERAKKQODY: Let ne go to the tine
margin. Let me not spend a --

DR. APOSTOLAKIS: | think we're going to
di scuss this much nore.

MR. SIEBER. | agree with you.

DR. APCSTOLAKI S: Go ahead.

MR. WEERAKKODY: kay. Thank you, sir.

Onthetime margin, rather than goinginto
a lot of detail, let ne just say that we spent a | ot
of time, thanks to Ofice of Research support,

di ssecting the different time conponents and trying to
come up with sonme kind of margin that insures
reliability of the manual action.

Now, as Chairnman Rosen says, it s
possi bl e that in sonme situations that this tinme margin
woul d gi ve you such good reliability that if you do a
cal cul ation you can show the core danage frequency is

|l ess than ten to the m nus six.
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DR. APCSTOLAKIS: | thought the whole idea

of devel opi ng new nodel s for HRA was to get away from
t hi s.

MR. ROSEN. We're not doing HRA here.
W' re just doing a sequence anal ysis.

DR APOSTCLAKIS: It doesn't matter what
you're doing. In the early days we said tine is the
nost critical dinension here for perfornmance of the
operators, and develop nodels and all of that, and
then the whole world collapsed and they said, "No,
that's not it. There are other things, too."

So I'mnot doing HRA here, but it seens to
nme that this goes back in time, doesn't it?

M5. LOS: Can | answer this question?

DR. APOSTOLAKI S:  Yeah.

M5. LOS: This is Erasmia Lois, the
O fice of Research.

| totally agree with you that HRA takes
into consideration many other hunman perfornmance
aspects, but what happens is with this specifically,
apparently the acceptance criteria, the qualitative
acceptance criteria, were not discussed here in any
ki nd of detail.

But when we got together and we tried to

address the accommpdati on of the ACRS to consi der HRA
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risk insights as part of this rule, we recogni zed t hat
many of the human performance issues, perfornmance
shaping factors, for exanple, that are considered as
part of HRA are taken into consideration through the
accept ance criteria: staffing procedures,

avai lability of equipment, CBAs. Al of that is part
of the rule.

And in addition to the reg. guide requires
the |icensees to have denonstrated the feasibility of
their actions, and, therefore, a lot of the
uncertainty has been renoved.

Now, the remaining uncertainty, which is
what about if the guy falls off the |adder or what
about if the guy, you know -- it's snoke in the room
and, therefore, he has to put on the CBA, et cetera.
That part of the uncertainty, we thought that it can
be addressed through the tinme margin. Oherw se we
woul d have to devel op HRA net hodol ogy and data t hat
woul d have, you know, variance i ssue approved and t he
i censes should al so agree with and it woul d have been
a much nore detail ed anal ysi s needed, that we t hought
t hat probably not needed for this specific issues.

DR APOCSTOLAKIS: To ne the issue of snoke
is a key issue here. |If they don't see where they're

goi ng, you know, they have to wear heavy equi pnent and
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so on, time may be affected significantly.

MR. ROSEN: That's why you do the tine
analysis. |If they have to go into an area in which
there i s snoke, you have to showthat there's adequate
time to do that.

DR. APOSTOLAKIS: So there's guidance how
to calculate, estimate those tinmes, diagnosis and
i mpl enentation tinme?

MR. GALLUCCI: This is Ray @Gl lucci, who
al so worked on the reg. guide.

Yes. |In order to establish a tinme margin,
you nust first do a denonstration which assunes that
al | of the previous «criteria, envi ronnent al
conditions, et cetera, are net.

But just a sunmary point on sone other
itens here. What Dr. Rosen was sayi ng about being
able to incorporate detection and suppression in the
anal ysis, and what you, Dr. Apostol akis, are saying
about why not just do basic HRA the answer to that is
that's what 50.48(c), NFPA, 805 provides. This is the
deterministic rule where you're forced to back off
fromsonme of the ideal analytical conditions.

MR. ROSEN. All right. W need to go on
because | want to talk about denbnstration or else

you'l | have no chance to respond.
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MR. VWEERAKKODY: | think one of the things

| wanted to conment --

MR SIEBER  Denonstration?

MR ROSEN. It's on your next slide.
Just go ahead.

MR WEERAKKODY: No, the next slide is the
time margin.

MR ROSEN. Well, it tal ks about
denonstrated tine.

CHAI RPERSON BONACA: Let's conplete the
presentation and then --

MR. ROSEN. |'mtrying.

MR. WEERAKKODY: In the proposed rule we
have said let's have double the time that is
denonstrated, but one of the things | want to right
after that say is we have in the proposal asked the
guestion fromthe |icensee or any other stakehol der
and said to themif you coul d suggest better nethods
that we could use and in substance then we would
consi der them

MR. ROSEN. Right nowthe rules require a
denonstrati on of each manual action every 12 nonths,
correct?

MR  WVEERAKKCDY: | believe the words

are --
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MR GALLUCC : Yes, that's correct, or

cl asses of manual actions, not specifically every one.

MR. ROSEN. That's not what it says, but
it says manual actions.

MR, GALLUCCI: Well, the reg. guide would
give you that relaxation and clarify that.

MR. ROSEN. That's not what it says in the
reg. guide right now. So | just wanted to know if you
have anything nore to say about denonstration before
we adjourn on this subject.

Ri ght now the | anguage in the reg. guide
and the rul e says you have to denonstrate each action
every year. It seenms to ne unreasonable, but go
ahead.

It seens disruptive and chaotic actually.

MR. VEEERAKKCDY: You nentioned that in the
last time, and we're going to take that as a take-back
and reeval uate.

MR. GALLUCCI: That woul d be a rewording,
speci fy classes of manual actions.

DR. APOSTOLAKI S: Wiy don't you give them
nore flexibility then and say, "Okay. W are
convi nced that the operator action is uncertain and we

want an extra defense in depth neasure,” and ri ght now

you are saying that's a fire suppression system
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How about if sonebody says, "I'Ill instal
a one hour fire barrier"?

DR. SHACK: He's already done it. He
noves to the other colum.

DR APCSTOLAKIS: Then he noves to the
ot her and you still need the suppression.

MR. V\EERAKKODY: They have installed three
hour .

CHAI RPERSON BONACA: | think nmanual action
is always an alternate for the one hour barrier.

DR. APOSTOLAKI S:  Yeah

MR. WEERAKKCDY: O the 20 foot.

DR KRESS: What fixes T3?

DR. SHACK: That's the tine you need to do
t he acti on.

DR. KRESS: | know, but | could pick one
out of the air?

DR. SHACK: No, it's a thermal hydraulic.

DR WALLIS: It's about 100 percent in

DR. SHACK: It's whatever action you're
proposing to do to shut it down.

DR WALLIS: A core disaster.

MR ROSEN: It's the tine avail able.

DR. KRESS: | know what the action is.
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want to know what fixes it. \What determines it?

MR SIEBER T3 is twice Tl plus --

M5. LOS: Are you able to preserve enough
equi pnent fromfire damage so that you can go to hot
shutdown? | nean, if you can take the --

DR KRESS: | understand the reason for
it. | understand what you're doing. | just want to
know what determines T3. 1'll need to calculate a
number. How do | cal cul ate that nunber?

MR GALLUCCI: T3 is the tine from when
the fire starts to when you can achi eve and mai ntain
hot shutdown conditions based on the plant's therm
hydraul i ¢ anal ysi s, any ot her consi derations they may
have. It's sonething that is determ ned by the
licensee or the inspector if the licensee hasn't
determ ned that.

DR KRESS: It is characteristic of the
shut down system of you reactor?

MR GALLUCCI: Hot shutdown.

DR KRESS: Hot shutdown. That's all
wanted to know. \What was T3?

MR. ROSEN. Ckay. | think we've got
enough of that. Unless you' ve got sonmething else to
say, let's nove.

MR. WEERAKKODY: No, | think unless you
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have any questions, |I'mnore than happy to --

DR. WALLIS: This thing we've been al
argui ng about, is that already presently apart from
the operator actions? |1Is that presently the rule?

MR DIEC. It is presently in the proposed
rul e.

DR. WALLIS: The present rule is not
ready. All you've done is stuck in --

MR. VWEERAKKODY: Yes, that's correct, yes.

DR. KRESS: Yeah, but not all the plants
have this fire suppression

CHAI RPERSON BONACA: This is for the
Chai rman of the ACRS.

MR ROSEN. Al right. | think we're
ready to hear fromthe industry. They have requested
ten mnutes.

MR EMERSON: This will be brief. This is
just an update of the information we presented at the
subconmi ttee neeting | ast week.

W wer e asked at that subcommittee neeting
whet her we reconmended t hat the rul emaki ng proceed or
not, and so this presentationis structured around the
speci fic recomendati ons we have with respect to that
rul emaki ng.

The recommendati ons are summarized on
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Slide 2. They address the areas of automatic
suppression, time margin factor, security events,
whi ch has al ready been covered and | won't deal wth
it all inthis presentation, and the structure of the
rule itself as to whether it should be a detailed rule
or asinplerule with detail in the regul atory gui de,
and a request that we inprove the degree of
st akehol der participation in the devel opnent of these
acceptance criteria.

DR. WALLIS: Is that stopping going out
how? It will still go out now for comment and you'd
have these commends on it.

MR. EMERSON.  Yes.

DR WALLIS: So there's no reason we
should stop it from going out now for conment unl ess
it's totally flawed.

MR. EMERSON. | don't recommend that we
stop the rulemaking. | would --

DR. WALLIS: So you're recomrendi ng that
it not go out for public conment.

MR. EMERSON. | amrecomendi ng that sone
changes be made before it does out for public comment.

The first change | would suggest is a
sinple rule with the text changed to (c)(1), as you

see on the slide. Wth the acceptance criteria that
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are currently in the proposed Section 3(p) be in place
in a regul atory gui de.

The reason for that is if you put this
| evel of detail in the acceptance criteriainthe rule
itself, it's a very cunbersonme process to get it
changes if you decide a year down the road that your
criteria are wong.

Secondly, you're going to have a great
many exenption requests which kind of defeats the
purpose of this rulenmaking in the first place.

Security events |I'Il skip through since
that's been covered adequately.

The only thing | wwuld add to the
di scussi on of automatic suppressionis arem nder that
automati c suppression is already provided for in fire
areas according to the regul ati ons, has been there for
many years, has already been deenmed adequate to
address the fire hazards in any particular fire area,
and it's just very difficult to see how additiona
suppression in those areas is going to change the
operator's ability to carry out a manual action in an
area conplete renote from the fire area where the
suppression is.

This provision will, again, defeat the

pur pose of the rulemaking by resulting in a ot of
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requests for exenptions because this will be a very
expensive thing for a plant to inplenent, either

nodi fications to put in suppression or to go through
a nunber of exenptions in alarge nunber of fire areas
with little or no safety gain. That's really our
basic objection to it.

In the area of tine margin, again, we
believe that if this provision stays in there, it
isn't treating operator actions consistently for
manual actions, consistently with the way they're
treated for other areas of plant operations and event
response, such as EOPs, severe accident nanagenent
gui dance, al | of which use operator actions
extensively for situations that are beyond t he norna

I i censi ng basi s.

DR. WALLIS: What are these manual actions

replacing in the present rule? Mybe they're
replacing the fire suppression systemrather than the
fire barrier.
What are they equivalent to? | have
trouble telling where to put themin this matri x.
CHAI RPERSON BONACA:  \What, the fam|ly?
DR. WALLIS: No, the staff proposes that
they're equivalent to a one hour barrier. Are you

proposing that they're equivalent to a fire
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suppressi on system the manual action?

MR EMERSON. Well, manual actions are a
different area of defense in depth. Suppression is
one area of defense in depth. Prevention is another.

DR. WALLIS: Maybe there's another |evel
and they don't replace any of these things?

MR EMERSON: Well, manual actions | don't
think directly falls intothe area. It falls into the
area of how are you going to deal with afire after it
has caused damage, and mixing it up with suppression
we don't think is a --

DR WALLIS: | think that's the whole
problem with this diagram because | don't see how
oper at or nmanual acti ons repl ace t hese physi cal things.
Can you elucidate that for ne somehow?

MR. EMERSON: No, because | agree with
you.

DR WALLIS: Well, how do we take account
of them then?

MR. EMERSON: | think you take account of
t hemby aski ng yoursel f whether it represents a vi abl e
way for a plant to address an accident, a fire i nduced
damage after it has occurred, which is, again, the
third el ement of defense in depth

So | can't answer your question because
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don't see the parallelismeither.

DR. APOSTOLAKIS: Well, | nean, we keep
talking about defense in depth. There is a
fundanmental question here. One is the one Sunil
raised, but the other is the uncertainty in the
operat or actions.

The other is this is not the only place
where we're applying defense in depth in the fire
area. | mean defense in depth is all over the place,
in prevention and all that stuff. So the question is
do you want to apply this structuralist approach
which is really rationalist here, in every single
piece of the fire protection construct or at a nuch
hi gher | evel ?

CHAI RPERSON BONACA: Yeah. No, |
understand that. But there are many ways to | ook at
afireas a different animal. For exanple, the first
bul | et there says operator actions are not anal yzed in
ot her scenarios, et cetera.

But you know, nost of the scenarios when
you | ook at operator action in the control room
you're |l ooking at different kinds of issues. | mean,
the ability of responding to different situations,
here you have snoke, for exanple, and snoke is a

uni que characteristic of fire. Heat, difficulty of
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| ocating where it is, | mean, the list when | think
about it nmakes somewhat different this issue insofar
as the time requirenent. | nmean there is much nore
uncertainty, it seens to ne.

MR. EMERSON. That nay or may not be true.
You' re not necessarily carrying out a manual action
where there's any environnental problem It may be in
an area that has no snoke, has no particular heat
| evel, has no particular environnmental issue at all.

CHAI RPERSON BONACA:  But it may be in sone
areas that problem

MR. EMERSON. And | guess what |'m
proposing is there are different ways to deal wth
those wuncertainties than to just establish an
arbitrary 100 percent tinme factor as a penalty.
think it just unnecessarily degrades denonstrated
performance. |[|f all of the operators denonstrate the
ability to carry out a manual action in 20 m nutes and
you have 30 mnutes to do it, and you add this 100
percent tinme margin factor, you automatically are
going to fail in your ability to carry out the action,
and that seenms to be an unnecessary penalty that
doesn't really help you a whole lot, given the fact
that a | ot of your thernmal hydraulic anal yses | eading

to this are already conservative, and this is just in
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our view piling a conservati smon top of conservatism
with no particul ar gain.

You know, | would be the first one to
agree that they need to be feasible and reliable, but
this | don't think is going to get us there.

The net result of our recomendations is
we think the rul e should be sinpler and flexible, and
we think our reconmendati ons woul d do that.

W think it maintains a safety focus with
acceptance criteria in the right place where they can
be changed if new technol ogy suggests itself.

W think manual actions ought to be
greater with operator actions used in other parts of
t he plant and event response.

DR APOSTCLAKI S: Let nme understand that.
Whi ch parts do you have in mind in the third bullet?

MR. EMERSON. \Which parts?

DR. APOSTOLAKI S:  Yeah, you're saying
operator actions used in plant operations and event
response.

MR. EMERSON: EOPs and severe acci dent
management gui dance.

MR ROSEN: W don't double. W don't,
for exanpl e, double an EOP actionintime. | mean, we

don't say because you have to take this action in an
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ECP t hat you need twice as nuch tine to take it as you
real ly have denonstrat ed.

DR. APOSTOLAKIS: |I'mreally confused now.
|s there a rule about the EOPs? Are they part of a
desi gn basi s?

MR ROSEN. No. It's just like he's
maki ng an anal ogy about what we do in operator
actions.

DR, APOCSTOLAKIS: And I'mtrying to
understand the analogy. |s Appendix R part of the
desi gn basis? Are the EOPs severe accident space?

CHAI RPERSON BONACA:  No, EOPs are not
severe acci dent space.

MR. EMERSON. Severe acci dent space is an
extensi on of the EOPs beyond the core damage point.

DR APCSTOLAKIS: SAM=s are there. So
ECQPs are still in design basis?

MR. ROSEN. Yeah, EOPs include zero, which
is what you do right after you get reactor SCRAM

DR. APOCSTOLAKI S: Ckay. Now | Under st and.

CHAI RPERSON BONACA: | nean, | can agree
in part because as | hear all of this that in the
context of looking for -- creating for manual action

in some scenarios where this is not a very flexible

rule that he proposes. It's a pretty stiff rule.

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

283

nmean, it says you should do this, this, and this.

DR. APOSTOLAKI S: As opposed to Appendi x
R which was --

CHAI RPERSON BONACA: No, as opposed to
there woul d be instances where you wal k down and you
agree with the licensee that in this particular
condition if he keep all flammble away from this
area, it can be successful w thout having that barrier
maybe between. | can see how these are a little bit
stiff.

MR. EMERSON. W think you can establish
performance goals for reliability instead of just
| egislating one particular way to do it, and a very
conservative way at that.

W think there ought to be a little bit
nore opportunity for stakeholder input and one of
those areas nmight have been this expert elicitation
that led to this tine margin factor in the first
pl ace.

And we want to reduce or elimnate the
need for extensive changes to existing therm
hydraul i ¢ anal yses or nodifications or exenptions if
they have little or no safety benefit.

That concl udes ny presentation.

DR. WALLIS: I'mreally perplexed because
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it seens to ne there were two things. One is what do
you do physically about fires like barriers,
suppression, protection, and so on. That's one |evel
of action which should be appropriate to whatever
conmbusti bl es there are and how nmuch you want to save
this area, and so on.

But then there's operator actions, and
these things are two separate things it seens to ne,
and each shoul d be appropriate, and they shoul d back
each other up with appropriate defense in depth. |
can't see substituting one for the other. | don't
under stand t hat.

CHAI RPERSON BONACA: But you see if you
| ook at the table here, you know, that's clear what's
happening right now. There are plants out there in
some | ocation where there need operator action, but
there is no sprinkler system There is no automatic
fire suppression system and the plant believes that
t hey are capabl e of doing that.

Now, in some cases they get inspection.

DR. APOSTOLAKIS: They can always go to
805, can't they?

MR. EMERSON. Yes, they can.

Any ot her question?

MR. ROSEN:  No.
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MR. EMERSON. kay. Thank you for the

opportunity to talk to you again.

MR ROSEN:  Thanks.

| have nothing further.

CHAI RPERSON BONACA:  (Okay. Any additi onal
comment s?

DR APCSTOLAKIS: W will discuss it
agai n.

CHAI RPERSON BONACA: W will have to
di scuss it again.

Al right. Wth that if there are no
further coments right now, thank you for the
presentation, and we wll take a break now for 15
m nutes, until 3:25, 3:25.

(Wher eupon, the foregoing matter went off

the record at 3:09 a.m and went back on

the record at 3:26 p.m)

CHAI RPERSON BONACA: (Ckay. Let's get back
into session.

The next item on the agenda is the grid
reliability issues and related significant operating
events, and Jack Sieber w Il take us through the
presentation, and we have allotted one and a half
hours for that.

MR. SIEBER. Ckay. Thank you, M.
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Chairman. | will be very brief.

| think each of you got a copy of a report
that is a draft report on grid stability, and
hopefully you have had an opportunity to read it.
|"ve read it. It's a good report. It's a work in
progress. This is Part 1 of maybe three parts that
will ultimately cone out, and | think it has inportant
information that we ought to fully consider.

And to start this session |'d like to
i ntroduce to you Jose Calvo. Wien we were talking
about the ultrasonic flow measurenment project, which
is now resting, Jose was a part of that and
responsi ble for the staff's operation there.

So Jose, why don't you i ntroduce your team
and get us started?

MR. CALVO Yes. Jose Calvo. |'mthe
Branch Chief of the Electrical Instrunentation and
Control Branch, and we have a super presentation for
you here today.

W're going to tell you there are two
offices involved, the Ofice of NRR the Ofice of
Research. He's going to say the sane thing. So |I'm
going to quickly sumarize it. W'Ill make you a
present ati on about the status, what we have been doi ng

up to now, what we're going to do next. And then we
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are going to see where all of the research is goingto
be planned with this.

And | know you were interested in solved
events, and they're happeni ng sine August 14, 2003.
VE will also tell you about that.

John is the | ead project nanager in this
d, and he has been trying to nore this grid
reliability issue forward.

MR. LAMB: Good afternoon. M nane is
John Lanb. |'ma |ead project nanager regarding
electrical grid reliability for the Division of
Engineering in the Ofice of Nuclear Reactor
Regul ati on, NRR

| would like to thank the ACRS for
inviting the staff to today's neeting.

The staff has been working to resolve
electrical grid reliability issues. The purpose of
this presentation is to provide information only to
the ACRS about the staff's actions and status
regarding electrical grid reliability.

The staff is not expecting a letter from
t he ACRS.

The staff will make four presentations:
first, by NRR regarding the overview of the grid

reliability activities; second, by NRR regarding the
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| oss of off-site power LOOP event; third, by the
O fice of Nuclear Regulatory Research regarding the
overview of the | oss of off-site power frequency and
duration analyses; and the |ast presentation by
Research regardi ng the status of investigation of grid
operating data for signs of change and potenti al

vul nerabilities.

The overvi ew presentation will be divided
into sumary, backgr ound, staf f actions, key
information, status, and m | estones.

Because of inconsistency in how industry
is addressing the need to insure the availability of
off-site power following a unit trip, a generic
comuni cation nmay be needed in order to insure future
licensing readiness to cope with an event simlar to
t he August 14th, 2003 power outage and to insure that
regul atory requirenents will continue to be net.

The staff 1is currently working on a
regul atory basis for a generic conmunication.

On August 14th, 2003, the |argest power
outage in the history of the United States occurred in
the northeastern United States and parts of Canada.
Nine U S. nuclear power plants tripped. Eight of
t hese, along with one nuclear power plant that was

al ready shut down, |ost off-site power. Although the
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on-site energency di esel generators, EDGs, functioned
to maintain safe shutdown conditions, this event was
significant in the terns of the nunber of plants
af fected and the duration of the power outage.

In Decenber 2003, the NRC Chairman
directed the NRC Executive Director of Operations to
conduct a review of the issues raised in a report
entitled "State of U.S. Power Gid fromNucl ear Power
Pl ant Perspective."

Fol l owi ng the --

DR WALLIS: This blackout was not caused
by sonet hi ng whi ch happened at a nucl ear power pl ant.

MR LAMB: That's correct.

Fol | owi ng a determnistic risk
evaluation, it was concluded that there were certain
urgency to address before the sumrery of 2004 those
significant issues manifested by the August 14th,
2003 event.

The NRC has identified 48 concerns with
the reliability of off-site power to nuclear power
plants that need to be resolved. The staff used
determ nistic and ri sk assessnment to characterize the
safety significance and priority of the 48 issues.
These concerns have been divided into three groups to

be resol ved.
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Group one contains ten concerns that the
staff has determ ned need to be addressed in the short
term

Group two has 21 concerns whi ch are beyond
the statutory authority of the NRC and fall within the
Federal Energy Regul atory Conmi ssion's, FERC s, and
North Anerican El ectric Reliability Council's, NERC s,
purvi ew.

Group three has 17 remai ni ng concerns not
addressed by the other two approaches.

The group one. The goal of the ten group
one concerns was to insure that nucl ear power plants
were ready for an off-site power event in the short
term Short termwas defined as the next potentially
stressful grid period, which was the sumer of 2004.

To resolve the group one concerns, the
staff devel oped a three prong approach. First, the
staff rai sed awareness of the concerns by devel opi ng
and issuing a regulatory issue sutmmary, a RI'S, 2004-
05, "Gid Reliability and the Inpact on Plant Ri sk"
and the "Qperability of Of-sit Power," highlighting
the significance of the grid reliability with respect
to the operability of the off-sit power system for
nucl ear power plants.

Second, the staff assessed the |licensee's
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readi ness t o nanage any degraded or | osses of off-site
power through inspections and interviews using
tenporary instruction, TI, 2515/156, off-site power
syst em oper ati onal readi ness.

Lastly, the staff nonitored and revi ewed
t he conditions and events through the sumer of 2004.
You'll hear nore detail of the LOOP events in the next
presentati on.

In a non-public nmenmorandum from Luis
Reyes, the Executive Director of Operations, to the
Comm ssion, dated August 6th, 2004, the staff
determ ned that the operational readi ness of off-site
power systens for nuclear power plants would be
assured during the sumrer of 2004.

On August 13th, 2004, the NRC issued a
public press release titled "NRC Confirnms Nuclear
Power Pl ants' Operational Preparedness with Respect
to Electrical Gid Reliability," which sumari zed t he
results of the August 6th, 2004 menorandum

As | said, group two has 21 concerns which
are beyond the statutory authority of the NRC, and
we' ve been follow ng those activities.

Group three has 17 remai ni ng concerns not
addressed by the other two approaches. The staff has

consolidated these long-term concerns into four
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topical areas: off-site power systemavailability,
station bl ackout revi ew, risk insights, and
interactions with external stakehol ders.

The off-site power system availability,
the i ssues inthis topical area concern off-site power
stability and reliability, conmunication protocols
bet ween the nuclear power plant operator and its
transm ssion system operator; also, the engineering
assessnment of | oss-site power assunptions in accident
anal yses and updating the | icensing basis for off-site

power systens.

St ati on bl ackout review. The concerns are

t he under | yi ng assunpti ons for assessi ng nucl ear power
plants' coping duration and recovery of off-site
power, unavailability of EDGs, and the cal cul ati on of
station blackout risk with updated standard guise
pl ant anal ysis risk, SPAR, nodels.

Ri sk insights. The issues in this area
primarily relate to group probability, the allowed
outage time extension for on-line EDG mai ntenance
risk assessment of off-site power assunptions and
acci dent anal yses, nmi ntenance ri sk assessnent before
and during switchyard work, and assessnent of
currul ative risk inpacts of conmbined LOOP events at

mul tiple units and sites.
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I n addi tion, this topical area enconpasses
the effort to predict the likelihood of future
bl ackout events using grid operational data obtai ned
from NERC.

The issues and the interactions wth
external stakehol ders area concern interactions with
external stakeholders to address grid concerns, such
as cont ai nment of cascadi ng power bl ackout, coll ection
of grid operational data, and cybersecurity.

DR. WALLIS: Can | ask you about grid
reliability?

MR LAMB: Sure.

DR. WALLIS: Is grid reliability sonething
sort of random that happens out there and then the
pl ant responds to it or does characteristics of the
plant itself affect the grid reliability?

MR. SI EBER:  Bot h.

MR LAMB: Bot h.

DR WALLIS: Both. So we have to be
concerned about things that happen at the plant, the
way it's connected to the grid, the way it responds to
transients which could itself trigger wunreliable
response fromthe grid.

CHAI RPERSON BONACA: But typically it

seens to ne --
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DR. WALLIS: It works both ways.

CHAI RPERSON BONACA:  Yeah, but | thought
that if you have a stable grid with no under voltage
experience, for exanple, it's nore than |likely that
you wi Il have a | oss of, say, power in the plant even
if the plant has a SCRAM

| nean, | think there is a connection
insofar as the likelihood of having a | oss of, say,
power between an action fromthe plant |ike a SCRAM
and the fact that the plant is connected to the grid
voltage, isn't it?

MR. CALVO Yes, but the stability of the
grid insures the availability of site power to the
nucl ear power plant.

CHAI RPERSON BONACA: That's right.

MR. CALVO Right? Now, the other nost
i nportant part that we support the contention is how
do you nanage the grid and how do you know, how do you
proj ect a nmanagenent with that grid that if sonmething
happened in the area with the nucl ear power plant, you
still insure the availability of off-site power, but
tell me before it happens. Al right?

So actually what we're trying to do we
call it a contingency anal ysis because you |look into

the future and you say if you manage the grid in this
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manner and we | ose the nucl ear power plant or we | ose
acritical transmssionline, that the availability of
site power still will insure to power the emergency
buses.

So you can say today the grid is nanaged
stable. It looks fine, but it may be fine because
that nuclear power plant is providing the kind of
supports that are needed to be fine. kay?

And what we'd |ike to know. what else is
going to happen in the location in there that it wll
cause a problem so you lose the power plant? For
i nstance, they've got a power plant somewhere in the
nort heast, okay, that there is limted the kind of
makeup hours that you can provide to the grid, makeup
hours to insure that you' ve got the reactivity that
you needed.

And the question is that even though it's
capable of providing you a little nore nakeup hours
t hat you need, you cannot provide all of those makeup
hours because if you happen to |lose the particul ar
pl ant and you | ose that big hunk of makeup hours and
then you ask yourself the question if the grid can
support it.

If the grid is not supported, then you're

saying, "Ah-ha, you are not neeting the first

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

296

contingency. Therefore, sonething needs to be done."

CHAI RPERSON BONACA: Probably | was
sinplistic in ny statenments, but ny understandi ng was
really this connection. | mean, if you have a
degraded voltage in an area that is connected to the
pl ant and that's what the plant is experiencing, then
a SCRAM of that plant nmay cause a further decrease of
your voltage of the line and cause, in fact, a |l oss of
that power of the plant. | nean, there is an
interaction there.

MR. CALVO That's correct.

CHAI RPERSON BONACA:  And ny under st andi ng
that at |least for the report you wote, that in fact
in recent time because of the grid degradation or
overload, the situation of under frequencies is
experienced nore and nore frequently.

MR. CALVO That's correct, and what we
plan to do, we had sone issues to assess that. See,

we in the 20th Century, we | ook at the nucl ear power

plants in asilo. W say, "Ckay. | don't care. Gve
me power. |If you don't give me power, I'mgoing to
have diesels (phonetic),” up to a point, and the

reasonabl e assurance i s bet ween t he conbi nati on of the
of f-site power system and the on-site power system

But t hi ngs can change i n the 21st century.
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W are transmitting power, big hunks of power off and
on. Now, in some kind of way can they police sonme of
t hose nega bars? Can they police sonme of that?

So now we're looking into the nuclear

power plant. It nust contribute to the well-being of
the grid. 1It's one of the contributors, one of the
fossil fuel plans. The conbination of all that

contributions in there. Gkay? That's the one who
will insure you the availability of off-site power to
a nuclear power plant, and that's why we are
approaching this concern, and we | ook into the risks,
and we look in all of the situations to find out
whet her we have what we need on site and what else
needs to be done if the off-site is not what it's
supposed to be.

MR. LAMB: kay. Based on NRC inspections
to insure conpliance with NRC regul ati ons, assessnent
of I'icensee responses and assessnents conpleted inthe
sunmer of 2004 are the results of the audits conducted
by NERC. NRC believes that effective actions are
bei ng taken to enhance the availability of off-site
power for safe nucl ear power plant operations.

Also, we found out that nuclear power
pl ant operators need to be aware of the of f-site power

needs and found considerable wvariability and
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uncertainty anong | i censees regardi ng t he responses to
the three key questions of the TI.

DR. APOSTOLAKI S:  What are these
guestions?

MR CALVO If | may, there's three key
guestions that we felt. First of all, the relation
of the electrical utility industry, nostly in the
nort heast, nostly everyone; before that it was the
protocol integrated. So we want to find out how do
you contmruni cate wi th your transni ssion operator. What
ki nd of the comruni cation protocol do you have? That
is the first question.

If the answer is yes or no, is that
contractual? |Is that some financial responsibility?
If you don't tell nethat I"'mintrouble with the grid
so | can do whatever that needs to be done, |ike staff
mai nt enance, worry about the availability of off-site
power .

The other question, the comunication
protocol was the nucl ear power plant identified those
voltage limts of the critical transm ssion |lines that
it must be maintained at all the tinmes, even as a
result of tripping the unit because this is mnim
vol tage that we need for the off-site power to provide

and supply the energency buses. So that was into the
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cal cul ati on.

And the third one is how do you do all of
this. So we asked themthen what kind of a
contingency analysis did you do. Are those
contingency anal yses on line? How often a frequency
do you do and how do you convey that information to
t he transm ssi on operator, which in turn provides that
information to the nuclear plant operator?

And the critical part inthereis that if
the grid gets degraded, as a nucl ear power plant owner
|"d like to know not because | "' mgoing to declare into
the tech specs and declare the off-site power system
i noperable. | have 24 hours to fix it or | have 72
hours to fix it. Wat is inportant is that you made
t he nucl ear power plant operator aware t hat, | ook, you
now nmust depend on the on-site systemcapability. So
what ever you do, don't do anything that it will cut
down the capability.

So if I've got a debated bill (phonetic)
and |I'm doing a nmaintenance for the diesel, we're
going to tell, "Put it back the way it was or finish
qui ckly because now you're into a situation that you
should not be into."

And normally if they had done it this

sumer, when the sumer cones along irrespective of
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whet her you've got it, they have been very cautious
not to do those kinds of things in the summertinme
because as you wi Il hear | ater on, when you' ve got the
hei ght ened ability of |osing off-site power duringthe
sunmer .

So that's the three questions. W not
only ask --

DR. WALLIS: You said that you pull off
the grid if the grid voltage drops too nuch. |If the
grid voltage drops too nuch you pull off it and shut
down.

MR. CALVO No, no. |'msaying that we
convey to the subm ssion operator --

DR. WALLIS: -- too nuch to support the
ener gency buses.

MR CALVO We want to be sure that at al
the tinme you' ve got the right kind of the voltage at
the switchyard. So after you take all of the voltage
drops down to the energency bus and you get sufficient
buses to operate those --

DR WALLIS: So if the voltage drops to
much on the line, you pull off it.

MR. CALVO No, if the voltage drops up to
the line -- | want to elaborate a little bit on this.

What you do, the question is: is that a continuous
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comedown? W' ve got what we call an under voltage
protection, degradable protection, and what this w ||
do, if you stay there for a long period of tine, what
you want to do, you want to prevent that because of
that | ow vol tage, okay, you may be danmagi ng sone of
t he equi prent al ready running, |ike the service water
punp for the diesels.

I f that thing i s damaged because you bl ow
fuses to the control circuits or the nodel status,
t hen who cares about the diesel? Because they can
corme along any time you want it, but they want people
to pick up any | oss because they're not there. The
el ectrical systemhas been degraded to the point that
it had bl own sone fuses.

DR. WALLIS: Do you pull off the line or
do you still keep operating or what?

MR. ROSEN: Yes. |If they are fast acting,
under voltage relays, if you get to that point where
you have a degraded -- if you have a degraded bus
that' s been degraded for a while, these relays will go
and the plant will trip to protect its own safety.

DR. WALLIS: So your tripping then | owers
t he vol t age even nore, which then gets the next guy to
trip and this goes down the |ine.

MR. ROSEN. Well, there may not be a next
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guy in a |local area.

MR. CALVO |If that continues to be, yes,
you wi || eventually | ow vol tage conditions we may end
up tripping off the |ine.

DR, WALLIS: Like 12 nen pulling on a
rope. Wen one gets weak and he pulls off, the other
guys get weak and they pull off. Pretty soon the rope
i S gone.

MR, CALVO Well, look at it this way. It
can happen that way. The other way it can happen and
dependi ng whet her you are at power, you can di sconnect
fromthe line, but you still don't trip the unit, and
you can provide power from the unit itself to the
energency buses, and you can control the voltage you
want .

DR. WALLIS: To do that, but then you're
produci ng far | ess power than you were before.

MR. CALVO Yeah, that's right. Less
power - -

DR. WALLIS: -- the stability problem of
the |ines.

MR. CALVO How do you bal ance nai nt ai ni ng
the well-being of the grid with the nuclear power
pl ant or nmintaining safety? Okay. You' ve got sone

care. You've got to call. You ve got to play the
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bi bl'ical role.

What we tend to do today, we precipitate
to shut the plant down, which sonetines is the worst
thing that you can do when the grid is oscillating.
Ckay? So you've got to balance this out.

W' ve got those big flywheels in the
reactor coolant punps. Under this condition you' ve
got a tripper. You don't want to get there. The
guestion is: do we do that conservative or not?

So those things have got to be bal anced.

DR APOSTOLAKI S: But these cannot be new
guestions, are they?

MR. SIEBER: No, they aren't.

DR. APOSTOLAKI S:  Peopl e hadn't thought of
all these things before?

MR. SIEBER  The questions have al ways
been there. On the other hand, the grid right now,
since there has basically been no investnent for 15
years, and new | oad comes on every year just because
of the growh of the econony, the stability of the
grid is nore in question now than it was before.

MR. ROSEN. And al so because | arge | oads
are being transferred fromPoint Ato Point B on the
grid that were not being transferred before, and t hose

| oads are being transferred because of deregul ation.
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A contract with a power plant over here in nmy coffee
cup with a | oad way over on the other side of the grid
can be witten because this guy gets a good price.

So now | oads transfer all the way across
here rather than com ng fromthe | ocal plant, and t hat
creates rmuch nore fl owt hrough i nterveni ng swit chyards
and what not .

CHAI RPERSON BONACA: The system hasn't
necessarily to be a grid.

MR. CALVO And people don't add nore
transm ssionlines unlessit's econom cally benefici al
to them They don't build no nore |ocal plants,
whet her they're fossil or gas turbines, because it's
not economi cal .

So all you do, you're trying to optim ze
how do you nanage the grid. Do you nmanage to switch
a nonitor where you take care of all of these concerns
in there.

DR APOSTCLAKIS: Now, these issues sound
like they refer to an individual plant. Now, the fact
that you had nine plants trip during the August '03
event, does that create any issues that you have, you
know, a |large nunber of plants tripping?

MR. CALVO That will be part of the

presentation. One of the issues that we have cone up
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with, so you trip nine plants. |If you |look at your
one individually, your risk 1is not inportant
i ndi vidually, but when you look at it for the sinple
condition of core damage probability, you're getting
close in the mddle of the ten to the mnus four. A
diesel will not have started. Then you get into ten
to the mnus three. | think the research will tell
you about those things.

And the other issue that we had, which
think is a policy issue, so nine plants will trip.
What is the cumulative risk for all of those plants?
And normal |y we don't | ook at the cumul ative risk. W
| ook at only one plant.

If all the plants in the United States
will trip, if you only | ook at one plant, what is the
curmul ative risk? |Is that inportant or that's not
i mportant?

Okay. The question is there are a |lot of
plants that are very close to each other, and the
guestion is should that be considered as a potenti al
risk to those plants with a certain area.

DR. SHACK: Wen you were sayi ng nine
pl ants, there were nine units or nine sites?

MR. CALVO | think it was nine units.

PARTI Cl PANTS: Ni ne units.
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MR. ROSEN. But that wasn't the only

plants that tripped. There were a |ot of fossi
pl ants that went off, too.

MR. CALVO Ch, yeah. It was a trenendous
anount of fossil plants.

MR SIEBER  Forty.

MR. ROSEN. It was nine nucl ear plants,
but a lot of fossil plants.

CHAI RPERSON BONACA: One reason why |'m
interested right nowin this presentation, | nean, you
have di fferent scenarios. One is just sinply |oss of
of f-site power and the ability of the plant to support
itself. GCkay? No accident.

There i s the other concern that, you know,
we right now are |ooking at a LOCA with coincident
| oss of off-site power. The reason why this was
construed, inthe early tinmes the thought was you have
a SCRAM The SCRAM nmay cause an upset of the grid,
and so you |l ose off-site power. Now, the SCRAM m ght
be caused by LOCA. So you have a LOCA with the SCRAM
The SCRAM causes | oss of off-site power, and now you
have to depend on your diesel. So you have this fast
start and so on.

Now, you know that we are | ooking at the

change in the 50.46 in which | oss of off-site power

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

307

may not be considered any nore coincident with the
breaks of over a certain size. So |I'm concerned about
t hat ki nd of scenario, too, where you have an event of

the plant, whatever event, and you have a SCRAM A
statenent is made in this docunent that because of the
frequency, still the grid mght be degraded. The

SCRAM of itself may cause | oss of off-site power.

MR. CALVO It could, but if the grid has
been managed the way at |east we expect it to be
managed, then you have not |ost the off-site power
because then you are prepared to neet the first
contingency, and the first contingency in this case
will be | oss of the plant.

CHAI RPERSON BONACA: W'l tal k about
t hat .

MR. CALVO  Agreed.

CHAI RPERSON BONACA:  You will tal k about
t hat ?

MR. CALVO Yeah, we can if you want to,
but | think nmaybe you can get a better flavor when you
see how the risk conponent enters into this.

And, yeah, those are the things that
you're asking is fine. And what we're trying to,

t hose three key questions that we asked this summer,

one of themis to tell ne whether you | ook into the
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future and you tell ne if | lose that unit, will I
| ose the off-site power, and the answer that we get
back, it was sonme good answers, but we need to verify,
and we are working into that now, and t he conponent of
risk will enter into the picture, too.

MR, LAMB: kay. In summary for the
overview, in the four topical areas, in the off-site
power systemavailability in a station bl ackout revi ew
topical areas, the staff is considering a generic
conmuni cat i on

The staff will determne if regulatory
action is warranted based on the research risk
analysis and the risk insights topical areas, and
you'l |l hear two presentations from Research in a
little while.

And the staff will set up a process for
NRC to recei ve NERC operational data and to interact
wi th NERC during grid emergenci es.

MR CALVO If I nmay, NERC is a very
extensive program that is rotational every three
years, and he goes through all of these control areas
whi ch i s conposed of the i ndependent systemoperators
or transm ssion operators, and there are sone
guestions which will help us to see the handshake has

been taken between the nucl ear power plant or in the
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teal (phonetic).

So we' re keeping a cl ose eye on what NERC
is doing to find out that truly there's that kind of
a handshake between the transnm ssion operator and to
t he nucl ear power plant line. They can talk to each
ot her these days. You know, if you're in the residual
mar ket, you don't talk to each other, but at | east
this particular one, | think they do talk to each
other insofar as telling them that the grid can be
degr aded.

MR. LAMB: Next you're going to hear from
Tom Koshy about the LOOP events.

MR. KOSHY: Thank you.

Essentially it's the planned events that
|"m going to discuss with you today based on your
staff request, and we have added a coupl e.

Essentially to give you a rough overvi ew,
what we have observed is this | oss of off-site power
events have occurred primarily due to three reasons,
and |I'lIl go through these reasons as | go through
t hese individual plant events.

First is the design deficiency in the
sense as it relates to the protection systemin the
swi t chyard area.

And t he second one is the | ack of adequate
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mai ntenance. |'mreferring to how well the breaker is
operating for isolating a fault or condition.

And the third one is an operational
oversight in the sense |I'm talking about the
managenent of the switchyard and also onthe grid site
col | ectively.

And some of those concl usi ons are based on
certain planned events which are sensitive, but | wll
di scuss the public part of what is available in the
docket at the --

CHAI RPERSON BONACA: So sone of this is
under the control of the plant, but some of it is not.

MR KOSHY: It's not, yes, correct.

CHAI RPERSON BONACA:  Well, as you go
through the presentation, please specify because |
want to understand what the plant can do.

MR. KOSHY: Yes. This is the Vernont
Yankee main plant fromour file that happened on June
18, 2004. It began as a ground fault fromthe
di sl odged piece of the isophase bus. That is the
piece that is connecting from the nmain generator
terminals to the main transforner, the step-up
transforner that goes to the transm ssion |ine.

They had an expansion piece in the

i sophase bus which is kind of built with | eaves, and
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one of those | eaves broke |oss.

There are sone indirect connections with
increasing the flowof air in that conpartnent, which
is anticipated for the power up rate, but | would say
that this event -- see, this nodification has
contributed to the acceleration in the sense it
happened sooner. That would be the only connection
with the power up rate planning, but other than that
it essentially happened because that piece cane off,
and it created a fault.

DR. WALLIS: It created a spark

MR. KOSHY: This is 33 kV, the main
generator. So that created a major fault.

DR. WALLIS: There was a spark that
ignited the oil presumably.

MR. KOSHY: Yes. The first part of the
event shook wup the plant so nuch the reserve
conpartnent oil at the top. It started |eaking down.

So the fault fire propagated into that oil and caught

fire.

So | can go back to the previous --

MR. SIEBER  Usual |y when you get a fault
like that it's so violent that it will expand the

tank, spill oil out the top, blow the bushings.

MR. KOSHY: In this case the fault began
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in the i sophase bus, not directly in the transfornmer.
If it is a small connector into the transforner, that
woul d have i ndi cat ed.

MR. SIEBER: That would hit the generator
t hen.

MR.  KOSHY: Right. This explosion
happened in the isophase bus, and that propagated;

t hat shock essentially created oil | eaks on the top of
the reserve wire and then the oil caught fire.

Onward to Linerick. On June 22nd, a 500
kV breaker was taken out of service for maintenance.
When this breaker was opened, they had an interna
fault, which created a problem

And al ong with that there was a concurrent
failure on another breaker that had a different
problem collectively in the sense led to both main
out put breakers tripping.

Unit 2 safety vessels also transferred to
the alternate off-site power. |In this case the main
400 kV transforners are operated by sonebody el se.
Usual Iy, generally speaking the nmain output breakers
are in control of the plant, and in many cases the
mai nt enance services conme fromoutside. The plant
does not mamintain it though they have responsibility

for controlling that breaker.

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




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

313

In this <case, the enmergency diese
generators were not needed because the other off-site
power was avail abl e and transferred successfully.

The next is River Bend. This again
happened renotely far away. A guy wire failure
required an automatic trip off breakers at the River
Bend switchyard, but since that breaker was slow in
clearing that fault, the back-up protection system
which is sonetines also referred to as the step
breaker protection system if one breaker did not do
its primary job, the back-up protection systemtrips
breakers that are around it so that the fault can be
cont ai ned.

So in this case when t he back-up syst em of
breakers started tripping, it took away one of the
of f-site power sources, and in the second set, the
del ay further caused the fire current to remain | ocked
in. So that took away the division safety vessel
al so.

The root cause, slow operation of the
breaker and in this case naintained outside of the
nucl ear power station, but that area has not gone
t hrough deregulation. So there is kind of a better
relationship with the people who are operating the

transm ssion line and also who are naintaining the
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swi t chyard breakers.

The next one is Pal o Verde.

DR. APOSTOLAKI S: Let nme understand. What
are you | ooki ng for when you do all of these? Are you
trying to | earn anything?

MR. KOSHY: What we are finding is -- in
fact, let me junp to the last slide which | used as a
back-up slide since you asked the question.

She's going slowy.

DR. WALLIS: A big bird was that?

MR. KOSHY: Yes. |I'll cone to that, too.

MR. ROSEN:. A n on-safety related bird.

MR. KOSHY: \What we are hoping is in this
nucl ear stations, they need to build up sone
cont ract ual and firm arrangenents W th t he
t ransm ssi on operators and t he reliability
coordi nators so that there will be reasonabl e control
inthe mai ntenance activities, corrective nmai ntenance
or preventive maintenance, so that they have sone
commitments on firm power wth reliable systens
avai | abl e to nucl ear stations.

So this dotted line is the indirect
relationship that we hope to see anpbng electric
utilities. These boxes may be a little different.

You know, | put it in division. There are ten
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reliability councils bel owwhichthere arereliability
coordi nators, and then there is transm ssion owners
and operators, and nucl ear stations cone far bel ow
her e.

Al'l of these peopl e shoul d have a respect
for what is needed for nuclear stations to nake sure
that these mmintenance type of activities and what
they do will guarantee reliable power for the off-site
power .

MR. CALVO And that is what we have done
all sumrer 2004. W actually inspected 100 and two,
oh, one, and three (phonetic) nuclear power plants,
and this is one of the three questions that we asked:
how do you comruni cate these concerns back to the
nucl ear power plant and how the nucl ear power plant
reacted to it?

Soit'sveryinmportant. Because otherw se

it will be actually blind, okay, and that's very
i mportant. | wish we can get a contractual protocol
so whoever doesn't do it, it will be some financi al

responsibility in there, but we're not there yet.

DR, WALLIS: Wiy are the green arrows
different from the blue arrows? They do the sane
t hi ng.

MR. KOSHY: Well, in this case they have
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a direct relationship in selling power, a direct
relationship in selling power, and this one | was
trying to represent. See, this is NERC organi zati on,
reliability council.

DR. WALLIS: So they need a direct link to
them not going through the other ones. |Is that the
i dea?

MR. KOSHY: Yes. Here you can have a
direct link. This will be direct because reliability
coordinator is an independent organization. They
don't own anything. They are just operators. They
have conputers and essentially assessnents can
condense the analysis. That's all they have.

These ot her people who own the hardware
and t hese ot her peopl e have, let's say, organizations
like PIM M SO and New York | SO These peopl e nmake
command deci sions for preserving the grade, and they
al so operate the market.

MR. CALVO And nornmally, the New York
| SO, for instance, will not talk to the nucl ear power
pl ant operator. They will not.

MR. KOSHY: By | aw.

MR CALVO He will go to the original
transm ssi on operator, and he expects himto talk to

the nuclear plant operator. They want to be
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i ndependent this way.

But one thing they do that is very
interesting, they have got automatic | oad di spat chi ng
and not for the nuclear power plant; for the fossil
fuel plants. They control the governor. So they can
go up in power or come down in power as needed.

In the future, when the nuclear power
plant will not be base | oaded anynore, there may be
i nterest and reveal nore, whatever is happening in the
future; then with all of this patching, the automatic
control is there.

So sonme of this has automatic control
That's where it's inportant fromthe cybersecurity, is
t hese CADA systens because you cannot be affecting,
you cannot shut down the whole grid if a bug gets into
the computer who is controlling these things. So
that's inportant.

MR. KOSHY: Shall | go to Pal o Verde?

MR. CALVO They want to hear about the
bi r d.

MR. KOSHY: (Okay. This began because of
bird excrenent on the 230 kV line, and let ne go to
the next picture so that | can explain howit really
happened. The bird is on the top of the insul ators,

and the i nsulators' wires, the connectors go this way.
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So the bird droppi ngs get this way, and therefore, the
face had a ground fault against the tower. And that
t ook away several pieces of the insulators, and now
you have a phase to ground fault.

MR. ROSEN. And surprise to the bird.

MR. KOSHY: Wat we hear, the bird

escaped.

(Laughter.)

MR. KOSHY: Could be at | arge.

MR. SIEBER:  You do your "duty" and fly
away.

DR.  APOCSTOLAKIS: [It's beyond the
statutory authority.

MR. KOSHY: Right, clearly. And then you
have a phase to ground, and the ground wire takes an
undue anount of current, and that in turn breaks up.

In the meantinme, these insulators broke
and fell down. So it has a phase-to-phase fault,
phase-to-ground fault, and the wire that is on the top
broke and was tripping into all of these phases and
has created a variety of faults.

MR. ROSEN. So that was the overhead
ground wire, not the main power wre.

MR. KOSHY: Yeah, the ground wire, yes.

DR. APOSTOLAKIS: Wiy did that break?
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MR. KOSHY: Because once you have a phase-

to-ground fault, the ground wire takes the high

current.

MR. SIEBER. The | oad, yeah.

MR. KOSHY: And the fault did not clear
for 39 seconds. So it overheated. It is nmuch beyond
the rating of that wire. It just broke.

DR. WALLIS: Also your wire broke because
t he insul ator broke.

MR. KOSHY: That just dropped down. In
fact, the next picture will show you.

DR. WALLIS: It dropped down on the next.

MR KOSHY: Yeah. This is the broken
insulator. It is sonewhere on the top here. It
dropped to the next space and this is the broken
insulator. See these belts are m ssing?

MR ROSEN: What is that stuff behind
there on the ground?

MR. KOSHY: OCh, there a nursery there with
all plants, and in fact, that is why sonebody saw t he
bird take off and go and this audiovisual effects
forward

| knowthis is not very clear, but let me
try to explain what has happened. Liberty lineis

where the probl em occurred, and the breaker that did
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not open is the 1022 that you see here. And what we
find is since this breaker did not clear the fault,
the fault remained on this bus, and that in turn
transforned this 230 kV power to 500 kV, and there is
no such protection for a ground fault in this segnent.

Ther ef or e, t he faul t essentially
propagated to the Palo Verde swtchyard, and the
switchyard essentially went dead. So that's how nuch
the fault propagated.

MR. CALVO And you asked the question
what did we learn fromthis. Put the bird aside for
a while. What we learned fromthis one is that there
is a fault that propagated froma 230 kV to a 500 kV
switchyard, and it knocked down three nucl ear power
pl ants, which at one tine was visualized by the staff
as being incredible.

Not only the three nuclear power plants
came down. Also a lot of fossil fuel plants cane
down. The total was about 5,000 negawatts.

So the questionis they | ook at it and say
what are the generic inplications, and you' ve got sone
generic inplications, and we got a group of the West
Coast reliability council, and the council is goingto
come out with a report at the end of this nmonth, which

is going to help.
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Now, they have fixed the problem
O herwi se we woul d not have been able to start up the
plant. They put in sone protective relays and that
kind of stuff, but it was done kind of ina hurry. So
this group is going to study the situation and see
what inplications are.

And you' ve got to | ook at the conbi nati on,
t he whole nation. Wat kind of situation was this?
And that may hel p solve all of these probl ens.

MR. ROSEN: Was this Liberty line very
renote from Pal o Verde?

MR. KOSHY: Yeah, about 40 to 60 miles.

MR. ROSEN. So sonething 40 to 60 nmiles
away happened that affected Pal o Verde.

MR. CALVO The three plants, and the
guestion is it's a fault that propagated, and it
shoul d have been arrested, but it was not arrested.
It continue, continue, continue, and it knocked three
units down because it was not enough protections in
t here.

MR ROSEN. M point is if you just |ook
at the switchyards locally around the power plants
even five mles, ten mles away, you m ght not get the
right picture because here is an exanple where the

effect started 40 m | es away.
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MR. CALVO And the contingency anal ysi s,

if they cannot factor into the fact that a fault can
be propagated, it won't show up. The analysis should
i nclude the possibility of afault, what the fault can
do to you i n support of nmeeting the first contingency.

And when we review Pal o Verde, we review
on the basis that you can't afford to |l ose two units
at the sane tine because you' ve got problens with the
grid.

But anyway, that's what you learn fromit.
So it's not minly Palo Verde. It's the situation
like this. So this group is going to be looking at it
and see what are the generic inplications that we
have.

MR.  KOSHY: Looking at why it was
propagat ed so rmuch, there was one ancillary rel ay t hat
was t aki ng the perfection signal for that Liberty |ine
that did not work properly, and that one ancillary
relay was forwarding the signal to the trip coils.
They had two redundant trip coils, but both of them
are comng off the sane relay.

So essentially because that relay fail ed,
the breaker did not open. And, again, this 230 kV
switchyard was the | argest that was connected to the

500 kV because of its respective ratings. So it is
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able totransmt a very high level of fault current to
t he 500 kV station.

By way of corrective actions, they have
now i nstall ed double relays so that the strip coils
will have separate signals conming in. On breakers,
some of the breakers were very old and that had only
single trip coils. They are considering to instal
anot her set of trip coils there.

And the renoved the second |ayer of
protection. That was, let's say, an ol der design
which didn't |ook very appropriate, and they have
renoved t hat.

And the third part, which was actually
seen as a weakness was APS agreed to add anot her set
of Zone 2 ground fault relays so that the fault
current will not propagate from 230 kV to 500 kV.

And from the grid control part an
automated response to three unit trip is being
devel oped at the control center.

Now, we are expecting a study fromthe
Pal o Verde station soon after the Western Area Counci |
finishes their study this nmonth to look at the
reliability of that area, and we are currently working
on a non-public generic comunication to share these

grid problenms with the industry. That's currently on
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progr ess.
Any questions?
MR ROSEN: | want to cone back to Mario's
original question. How many of these will you think

are attributable to overl oading of the grid?

MR. KOSHY: It's not really overloadi ng of
the grid. W found mai ntenance practices at Vernont
Yankee coul d have hel ped.

MR. ROSEN. Right.

MR KOSHY: |In Palo Verde's case, it was
outside of the nuclear stations.

MR. ROSEN. Right.

MR. KOSHY: But that design deficiency did
affect.

MR ROSEN. It's a design deficiency
having nothing to do with deregul ation.

MR. CALVO No, no. Palo Verde, by the
way, is a vertically integrated utility. It has not
guite yet got into the regulatory integration market.
W found sonme things as a result of this that have

i mpacted California.

MR ROSEN. Well, let nme try and state it
the other way. | don't see any inpact on any of these
events fromthe deregulation. | mean it's not clear

to me that deregulation was in any way inplicated in
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t hese events, except if you say naybe the nmai nt enance
was |ess than what woul d have been done in a
vertically integrated conpany.

But that's a reach, and |I'm not sure.

MR. CALVO  Again, that's true, but you've
got to wait for the sumrer, you know. \When the
mar ket s are cut down and where the overl oadi ng enters
into the picture --

MR. ROSEN.  Ch, | understand that.

MR. CALVO But you're right. You can't

bl ane that to the over power, turning in too nuch bul k

power fromone to the other. It was not, but Palo
Verde is a very good one. It's the very best sanple
because it's still vertically integrated and they

don't have the power fl ows.

MR. ROSEN. | guess the answer to his
guestion, which | don't want to prejudge the answer
when the question is asked. The question was
basically to what extent 1is the deregulation
inplicated in these events, as | understood his
guestion, and the answer | think is not really.

CHAI RPERSON BONACA: Wl |, | was referring
to this report.

MR. ROSEN. Yeah, yeah.

CHAI RPERSON BONACA: The report states
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otherwise. | nean, the exanples here don't support
t hi s.

MR. CALVO | think you will get at | east
a better perspective to answer your question when the
ri sk group gets in here.

MR. ROSEN. Ckay.

MR. KOSHY: One point | mght make is the
mai nt enance activity when managed from a nuclear
station, they kind of put a different |evel of quality
on those things that provide off-site power.

MR. ROSEN. But they don't manage
something 40 nmles away when a bird junps on it no
mat t er what happens.

MR, KOSHY: Those breakers that did not
operate in the switchyard was a cl ear case where they
di d not respond to vendors' recomendati on on what the
mai nt enance shoul d have been.

MR. ROSEN. Well, that's possible.

MR KOSHY: So that is the case in two
events that | shared with you, and when you don't do
t hat type of mai nt enance, one breaker not clearingthe
fault inthe first threeto five cycles results in the
whol e switchyard goi ng out.

So, in other words, there is an influence

area of, say, second |level of protection. So if the
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first level of protection they are not doing the right
thing, then the plant is going to trip or |ose off-
site power.

MR. CALVO The regulation is not only
bri ngi ng power force increased trenendously. Also it
has broken down transm ssion owners from generation
owners. You al so have built new entities, and
di fferent coordinators for these things up.

So newentities inthere, and they are not
as good as coordinated than it was before.

CHAI RPERSON BONACA: | would like to
guot e, however, because | nmean this is a report that
you have sent to us for review, and this is the first
el aboration, 1is "transm ssion system congestion
overloading is increasing. Experience shows that
transm ssion |ine congestion near an NPP degrades the
pl ant's operating voltages and may result ina LOOP in
the event of a reactor trip."

MR. CALVO | don't know what report
you're reading from

MR. LAMB: You'll be hearing nore about
that fromBill Raughley.

CHAI RPERSON BONACA: It's abbreviated
version of the draft status report concerning the

assessment agreed for collecting data for signs of
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change and potential vulnerabilities.

MR. CALVO You're going to hear the
aut hor of that comment |ater.

CHAI RPERSON BONACA:  Is that right?

MR. CALVO That's right.

CHAI RPERSON BONACA: (Ckay. So what's the
next presentation?

MR. RASMUSON: |'m Dal e Rasnmuson, and |'m
fromthe Ofice of Research, and |"mhere to tell you
about sone of the activities that we're doing in the
area of |ooking at risk here.

First we'll start off with a couple of
definitions that we work with. Loss of off-site power
is defined as | oss of the off-site power to all safety
buses.

And station blackout is the loss of all
off-site and on-site AC power to the safety buses.

NRR tasked Research with three tasks.
One is to provide a prelimnary accident sequence
precursor analysis for each of the eight affected
plants to provide insights for near term agency
actions. These were conpleted and sent out about
March 1st of this year.

MR. ROSEN: Excuse ne. \Which eight

af fected plants?
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MR. RASMUSON. Those that experienced | oss

of off-site power.

MR. ROSEN. On August 14t h?

MR. RASMUSON: On August 14t h.

MR. ROSEN. Ckay.

MR. RASMUSON: Yeah, sorry about that.

Then we were tasked with two other tasks
that are directed at reeval uating the stati on bl ackout
rule. The first task was using updated data or using
recent data, to wupdate the frequency and the
nonrecovery probabilities. Then using that
i nformati on, assess the core damage frequency of LOOP
and station blackout risk for the industry, and we
will talk about what our plans are in that in a few
m nut es.

Previ ous LOOP st udi es incl ude NUREG 1032,
whi ch covered a period from 1968 through 1985. |
wor ked on sort of the periphery of that doing sone of
the statistical work. John Flack here did a |ot of
t he cal cul ati ons on that.

In 1987, AEOD did an update of the
frequency and nonrecovery probabilities using data
from 1980 t hrough 1996. That is docunented i n NUREG
CR- 5496.

NUREG CR-5750 is the initiating event
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frequency study that lIdaho did, and there they have
LOOP events in there. They did not classify themin
any way, but just calculated a frequency, and it
covered 1987 through 1995.

Research did a study on grid events
docurmented in NUREG 1784, and they considered
i nformation from 1985 t hrough 2001.

Qur current study is considering events
from 1986 t hrough 2003. W' re picking up where NUREG
1032 left off.

The events have been classified in 1032 as
plant centered, grid related events and weather
rel ated events. Wather was split into severe weat her
and extrene weat her events.

NUREG CR-5496 followed that sane
classification, although there were not very many
weat her events at all, and so we just had one category
of severe weather events.

NUREG 1784 classified events a little
differently. Part of the plant centered events in
1032, part of the definition was to include the
swi tchyard, but there in 1784 they were interested in
looking at the grid itself and considered the
swi tchyard as part of the grid, and so they put events

as plant centered and grid events and weat her events.
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In the current study, we have broken the
switchyard out as a separate category so that we can
group them however people would like to to | ook at
their contributions, and so we have introduced that.

W also have the two weather event
categories, the extrene weat her and t he sever e weat her
events.

LOOP and severe or station blackout core
damage frequency, really there's four factors that are
considered there: the frequency of LOOP events, the
duration of the events, thereliability of the on-site
ener gency power, the EDGs, and then the plant specific
copi ng capabilities.

And all of those are inportant for the
estimation of the risk. Frequencies and durations you
can |l ook at sort of together. You can conbine those
and | ook at sort of conposite curves to get an idea of
t hat .

But to really understand it and to see
what the overall inplications are, you need to
consider all of these things.

W are going to be using the SPAR nodel s.
W actually thought we were going to just be able to
use just a subset of them but it turns out that we

are going to be able to use all of them
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W have updated the SPAR nodels with new

| oop event tree, which incorporates the new
West i nghouse and CE punp seal nodels init. W are
al so updating the basic event paraneter estinmates
based on EPI X i nformati on.

So the initial wversion of the basic
par anmeter estimtes was frombasically the NUREG 1150
era, and that has been one of the criticisnms that
| i censees have said, well, you know, your basis event
paranmeters are really quite conservative and are not
up to date, and so we are going to be using this
| atest information that we have.

W are al so as part of the study doing an
in depth review of EDG performance using the best
avai l abl e informati on we have, not only information
fromEPI X, but |ooking at LERs and that and conpari ng
information fromboth of those sources there.

PRAs use a recovery time whichis the tine
that the operator could have recovered power to an
energency bus, and as we got reviewing this and
interacting with other people, with EPRI and so forth,
EPRI had sonme events where they classified events.
Vel l, you know, this plant really didn't | ose power.
It was al ways available at the switchyard and things

li ke that.
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And so we thought it mght be useful to
really collect data in three areas. The first one is
time that the power was restored to the sw tchyard.
The second tine is here on your left, is T3, is the
time that it was actually restored to the bus, and
sonmetimes those tines are quite long in that because
the plants are operating on the EDGs, and they're
there and the EDGs are nore reliable than they used to
be, and so plants are confortable to stay there and
run them

MR. ROSEN:. Especially if the grid had
evi dence of problens before that tripped.

MR. RASMUSON: Exactly.

MR. ROSEN. And now they say the grid is
back, but it's still showing the sane evidence of
frequency of variations. Plants nay elect to stay on
di esel s because they feel, as you suggest, that the
diesels at that tine are nore reliable than the grid.

MR SIEBER Wll, that's the typica
operator response. Since we understand why the trip
occurred, he won't go back.

MR. ROSEN. Even though the grid is up.

MR. RASMUSON: Right, and the tinme that we
really want is the potential restoration tine, and

this is what was col |l ected for NUREG 1032 and what was
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al so done in 5496.

As part of what we've done, we have had
interactions with NRR, with the engi neers and ri sk
anal ysts over there, both in Research and that, and we
found that concepts were not well defined, and so to
aidinthe conmmuni cation of this potential restoration
time, | sat down with nmy branch chi ef, Pat Baranowsky,
and this is sort of the ideas that he had when they
wer e doing the 1032.

One, when no other power sources are
avai lable, you're really in a station blackout
condi ti on.

Two, power is to be restored through the
swi t chyard

Urgency to restore power exi sts because of
t he potential accident conditions.

MR. ROSEN:. You ski pped the other one, the
third one, which is the nost --

MR. RASMUSON: Oh, power restored to the
switchyard is of usable quality. Right.

MR. ROSEN. That's the question of voltage
and frequency variation that's still occurring.

MR. RASMUSON: Exactly, and no extensive
di agnostics or repair are required. Faul ts have been

cl eared. Operator actions needed involve alignnent
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with relatively routine verification in swtching.

Recovery tine is based on a best estimate
of the time operators would need to execute the
necessary power recovery tasks in a pending accident
situation.

And, three, the reasonableness of the
estimated recovery tine would be based on
consideration of HRA factors, such as stress,
avai lable tinme, difficulty in the recovery task, and
adequacy in training of procedures.

Anot her area t hat we have been | ooki ng at
is the use of plant specific LOOP frequencies in our
anal yses, and there are different ways that we could
do this. One is to use just the plant specific
information itself, and you know, there are sone
pl ants that have experienced quite a few events.
There are others that have never experienced any.

And so you may have frequencies that may
go from.2to .3 on down to, you know, nuch | ower than
that, approaching close to zero if we were going to
just use a single plant unit's information.

W could use industry values. W could
use regional estimates. W have actually anal yzed our
data by the NERC areas in that and have results that

way, or we could use sonme type of Beyesian estimates
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of using industry distributions and updating those
with plant specific informtion.

And that is the approach that we have sort
of suggested that would be the best that we use for
ri ght now.

The status of where we're at, the ASB --

DR. SHACK: Wiy don't you do the Bayesian
update on the regional estimate? Wuldn't that be a
little nore specific?

MR. RASMUSON: W could do that. W just
felt that you are using the -- when you start parsing
the data too nmuch and you start using it again, you
know, are we getting into too nuch of a double
counting or not?

MR ROSEN. Wuldn't it be better to use
a Bayesian estinmate |like you suggested with plant
speci fic updates, but with a floor sothat it can't go
| oner than this nunber? Because if you don't have al
of the experience you've got inthe world, tonorrowis
still comng. So you're not going to give them zero
j ust because that's what the plant has had.

MR. RASMUSON: No, we're not. | nean, if
you use the industry val ues --

MR. ROSEN: That becomes the fl oor.

MR RASMJUSON: -- that's sort of the
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floor, right. | nean, it's alittle bit Iess than
that, but it does.

MR. ROSEN. It effectively becones the
floor, the industry value, even though a |ocal plant
m ght be better than that.

MR. RASMUSON: If | take ny industry val ue
or ny industry distribution and | have zero failures
and sone operating tine, then |'mgoing to get a val ue
alittle bit less than the industry val ue.

MR. ROSEN. Ckay. | see.

MR. RASMJUSON: (Ckay. As | said, the
prelimnary analyses have been done on the ASP
anal yses. W' ve received comrents back fromthe
utilities, and we are in the process of finalizing
t hose anal yses, and they should be issued in the near
future.

Frequency and duration anal yses have been
conpleted. A draft report has been witten, and we're
inthe process of transmitting that nowto t he NRC and
to external stakehol ders.

The CDF eval uations, we're getting ready
to start that. Like | said, we are going to be using
all of the 72 plant nodels, which we think is really
a m | estone.

The draft report wll be issued for

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

338

st akehol der reviewin early 2005. Because the report
has not been issued, | really amnot at liberty to

share informati on about things right yet in a neeting

l'i ke this.

But some general insights that | can share
with you. LOOP frequency is decreased. It was
basically constant over 1997 to 2002. | think as we

wer e discussing sonme of the industry trends program
and the integrated indicator that we briefed you on,
we' ve shown you sone trends there where you' ve seen
t hat .

LOOP durati ons have sl owy i ncreased from
1986 through 1996. |If you take the average for each
year, they have sort of increased. That's an
interesting thing in that from'97 through 2003, they
have renmai ned basically constant. | don't know what
the reason for that is, but we do know that for the
early time period, if we take the mean of that and the
nean of the later period, they are quite a bit
different.

Si nce 1997, LOOP events have occurred nore
during the sumrer, and these are sort of the sane
insights that were obtained in NUREG 1784, and when
you | ook at those, we're | ooki ng at power events here,

and | think that during this |ast period, you know, |
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t hi nk nost of them the mgjority of them | nean, over
90 percent of them have occurred during the sumer
period, My through Cctober.

And the probability of a LOOP event due to
a reactor trip is increased during the sunmer nonths.

So basically that's a quick overview of
what we have done and what we are planning to do, and
if you have any questions, we wll be sending the
report to you. Probably you'll be receiving it next
week, you know, within the NRC here for your coments,
to review and to comment on.

MR. ROSEN: Let nme see if | get it from
all of this. What you say nowis LOOP frequencies are
likely to be lower, but if you have one it's likely to
| ast longer, and if you do have one, it's likely to be
in the sumer.

MR. RASMUSON:  Yes.

MR. ROSEN:. Longer in the sumer, but nore
unl i kel y.

MR. RASMUSON: That's right.

DR. DENNING could you give us a feel as
to what kind of plants LOOP is now dom nant acci dent
sequence in? Does it tend to be a dom nant acci dent
contributor to certain types of plants?

MR. RASMUSON: Steve, have you done enough
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to answer that? No.

W haven't really gotten into our --

DR. DENNING | didn't mean necessarily
with the new nodel, but just historically |ooking at

ol der data in the SPAR nodel s.

MR. RASMUSON: |I'mnot famliar with the
SPAR nodels. | have not really run those in that
aspect, but | do know that sone of the information

there, that they can be very dom nant contributors to
maybe 70 percent of the core damage frequency to where
they're nmuch snmaller than that, maybe 30 percent or
so, in that aspect of things.

MR FLACK: This is John Fl ack.

| worked on the early nodel s and wor ked on
the 1032 as Dal e had nenti oned.

| guess you'll find on the East Coast that
the frequencies are higher because of, one, for
exposure to hurricanes, and the other is the northeast
grid tends to have nore events and of | onger duration.

| think Bill Raughley m ght want to talk
about that when he gets up, but then you have the
Fl ori da peninsula which used to be notorious, which
they have inproved the grid over the years. So it
hasn't been classified so differently than the rest of

t he country, although hurricanes, again, is a problem
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on the East Coast.

So the challenges are different. | think
if you ook at the donmains that you find the plants
in, but the station bl ackout rule, of course, required
plants to put in so nany di esels and cope with such a
| ong period of time. So as a plant vulnerability, the
rules still work there in renoving any susceptibility.

MR. RASMUSON. If you take the data and
you plot it on a US. nmap, | don't have good slides of
this, but it's very strikingto ne to see howfromthe
1032 data, you know, you get a big cluster down here
in the Florida and so forth and then you take the
newer data, you know. The South is ruch different
than that. | nean, there's not a |lot of events down
in the South Iike there used to be.

I n 5496, one of the outliers was Pilgrim
Now, Pilgrimhas done alot tofix itself, and they're
back in the pack now. They're part of the population.
They're not an outlier plant anynore in that regard.

So there's been a | ot of things that have
been done, but there's still the cluster of events up
in the Northeast. You had that before, but you have
a lot of plants up there, but you' d see that from
| ooking at the data in that regard.

So any ot her questions?
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DR. WALLIS: Well, | renenber G aham

Leitch before he | eft presented sone data whi ch seened
to indicate LOOP frequency was increasing in the | ast
year or two. Is there any indication of that?

You stop at 2002 in yours?

MR. RASMUSON: Yeah. Well, that was on
the frequency there. No, it basically has been
fairly --

DR, WALLIS: Up until today.

MR. RASMUSON: Yeah, it has been fairly
from about '97. You know, you have sort of an
increasing trend up to '96 that was statistically
significant, and then it would fluctuate around, but
there was not a statistically significant trend in
that over that period. It was flat.

DR APCSTOLAKIS: | think what G aham said
was that there was an increase in switchyard
i ncidents, not necessarily loss of off-site power.

CHAI RPERSON BONACA:  Ckay.

MR. RASMUSON: Ckay. Thank you.

CHAI RPERSON BONACA: We' ve got one nore.

MR. RAUGHLEY: |1'mBill Raughley fromthe
O fice of Research, here to talk to you today about a
report. It's the first draft of a report that we're

wor ki ng on.
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Ri ght now we' ve divided the task up into
three steps. The first was to obtain sone great data,
and we did that from NERC, analyzed that data. W
dabbl ed in sonme different areas and presented to
El ectrical and asked them where do they want us to
drill down and what would they Iike us to do next.

DR. APCSTOLAKIS:  When will this report be
ready?

MR RAUGHLEY: W have a stakehol der
review in June.

DR APOSTOLAKIS: And that includes us or
are we going to have it earlier?

DR SHACK: W have it.

MR. RAUGHLEY: You have ny first draft.

DR APCSTOLAKIS: | didn't seeit. I'm
sorry.

DR SHACK: E-mail

DR APCSTCLAKIS: Onh, it was E-mail ed?

DR WALLIS: It was one | couldn't read
pr obabl y.

M5. WESTON: | gave you a hard copy,
G aham

DR. APCSTOLAKIS: Wl l, you should have
done that to nme, too.

MR. RAUGHLEY: This is an overview of the
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report. The purpose, how we got into this was off the
NUREG 1784. Jose asked us to look at grid data and
come at the problemfromthe grid side rather than
keep looking at it from the nuclear side. He said,
"Look at it fromthe grid side and cone down to the

pl ant."

And what we're doing is we're | ooking for
signs of change, energing trends or potential
vul nerabilities that may be masked by just
i nvestigating the nuclear plant data al one.

And the i ssue here is has the grid changed
or are there trends or vulnerabilities such that we
shoul d start | ooking at the regs. different or are we
okay or should we revisit the assunptions about our
grid risk anal ysis.

So that's the potential use of this. You
know, we don't know yet if we're drilling a dry hole
or a wet hole. W're just starting to | ook, but |
think we're in a wet hole.

DR APOCSTCLAKIS: | don't understand this.
You want to know what the potential vulnerabilities of
the grid are?

MR, RAUGHLEY: Yeah, that section --

DR.  APOCSTOLAKI S: But you can't do

anyt hi ng about these, can you? | nean if there is a
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vul nerability somewhere it's --

MR- ROSEN. | wouldn't be so sure the NRC
can't do sonmething about it. The NRC has |icensees,
and i f you put pressure on the |icensees, they can put
pressure on the peopl e above them

DR. APOSTOLAKIS: Didn't sonebody use the
words "beyond the statutory authority of the NRC'?
Now you are changi ng that?

MR. ROSEN: No, no, wait a mnute.

Listen. | said the NRC has |icensees, right? Those
| i censees can put pressure on the peopl e who t hey have
contractual relationships with if they get --

MR CALVO After Cctober 14th, | was
pl agued wi th peopl e asking me, "Don't worry about it.
The likelihood of this happening again, it's never
goi ng to happen again."

W said we don't know what that is, and
what | thought was inportant to know is how the grid
connects to the nucl ear power plant. So we're always
| ooki ng for the nuclear power plant to the grid. So
| et's go outside.

Now, keep in m nd now that the nucl ear
power plant has no transm ssion. As transm ssion
operators, we don't regulate themanynore. So | think

what's very interesting to find out is what is the
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contribution of the grid, the way you nanage the grid,
the availability of those fossil fuel plants.

Look. It's 20 percent of power the
nucl ear properties contribute to it. They need the
ot her 80 percent of power to assure the availability
of power. If we don't know what the other 80 percent
is, howdo we knowif the off-site power availability
is going to be insured.

MR. ROSEN. |'mnot arguing with you.

MR. CALVO Al right.

MR. ROSEN. | think you're exactly right.
|"mjust arguing with George that there's nothing he
can do about it.

MR. CALVO Nothing we can do about it,
but we can sure state these contingency anal ysis that
you each year they tell you exactly what is the
vul nerability of that nuclear power plant in that
particul ar area.

So we go to the grid and play it back.
We're | ooking for the power plant, and we put it the
ot her way.

DR APOCSTCLAKIS: Well, I'msure there's
a reason. W'Ill cone to this. | just was wondering.

MR CALVO It's very hard to sell these

t hi ngs now because |I'mgetting outside the box. So
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|"ve got to have --

MR. ROSEN: | know how that feels.

MR. CALVO -- got to have the people who
support it. So | becane passionate about this. Right
now we're telling you about it. W're going to comne
t omorr ow aski ng you for an endorsenent. Ckay? And we
want to be sure that you understand where we're coni ng
from

MR. ROSEN.  Great.

CHAI RPERSON BONACA: Let's nove on with
t he presentation.

DR.  APCSTOLAKIS: | enjoy passionate
peopl e.

(Laughter.)

MR. CALVO Well, sonetines it gets you
into troubl e.

MR. RAUGHLEY: Sone of the things we're
trying to dois identify and assess grid reliability.
People tend to talk about that as an indefinite term
and not get down to some nunbers.

The percent of the tine the grid is
degraded and you're a nucl ear power plant.

Sonme insights that we can obtain from
| ooking at the off-site power supplier. The grid is

a conpl ex system
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And sonme vulnerabilities that are
potentially risk significant issues.

DR APCSTCOLAKIS: What's the definition of
a conpl ex systenf

MR. RAUGHLEY: |I'Il get into that on the
|ast slide if you could wait until then.

DR. WALLIS: Oher analytical nodels for

grid behavior, are they reliable, predictive?

MR. RAUGHLEY: Yes.

DR. APOSTOLAKI S: They nust be.
MR, RAUGHLEY: Yes.

MR. ROSEN. Right.

MR. RAUGHLEY: Plenty.

As a summary, an overall sunmary, we're
devel opi ng i ndi ces and i nsi ghts to gauge t he i npact of
changes in transnission system loading and grid
reliability based on obtai ning -- we have 600 events,
actually 700. |'ve used 600 events from NERC, and
7,000 transm ssion |line records.

DR. APOSTOLAKI S: Nationw de?

MR RAUGHLEY: No, the transmi ssion |ine
records are in the Eastern interconnection. [1'IlIl tell
you about that. |[It's next.

DR. RANSOM Historically they' ve used

excess generating capacity as a neasure of
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reliability.

DR. APCSTCLAKIS: Oh, you're pointing.

"' m sorry.

DR. RANSOM Has that changed a lot in
recent years?

MR. RAUGHLEY: |'mm ssing this.

CHAI RPERSON BONACA:  Coul d we pl ease?
mean we' re havi ng separate conversations. Vic Ransom
was asking a question here.

MR RAUGHLEY: The eastern interconnection
is from the east of the Rockies and Texas. This
behaves as one synchronous circuit. This behaves as
anot her synchronous circuit, and Texas behaves as the
third synchronous circuit.

CHAI RPERSON BONACA:  Vic, why don't you
shoot your question?

DR. RANSOM Well, historically they've
used excess generating capacity as an overall neasure
of reliability, and it used to be about 20 percent.
Has that declined in recent years?

MR RAUGHLEY: Yes. [It's on an individua
basis, but if you | ook at some of the individual |SO
has put out reports on that. For exanple, the New
York |1 SO shows that through 2006 or they' re projecting

that in 2006 or seven that they'll have insufficient
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generati on.

MR ROSEN: I nsufficient, which nmeans zero
percent ?

MR. RAUGHLEY: Zero reserve, and then they
have the actions. You know, that justifies the
actions they have -- how nmuch generation they have to
bring on line. So it's if they don't bring this
generation on by this time, this tine, and this tine.
Then they' |l exhaust their reserve.

MR. ROSEN. What tine did you say the zero
percent was? Two thousand and?

MR. RAUGHLEY: It's 2006-2007. | forget
the --

MR. CALVO But they've still got to neet
the criteria. They've got to neet the first
contingency. As soon as you' ve got to neet the first
contingency, you've got to have enough power.

In the Northeast, the worst contingency
that you had is losing the line fromHydro Quebec,
which is limted to only about 1,200 negawatts. The
reason you've got 200 negawatts at the headwater is
because you cannot cope with the rest of the line
wi t hout di sturbing the whole grid.

So you've got still a margin, but you've

got to be prepared to conpensate for downline. You
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may have to borrow from PM QO herw se you' re not
neeting the first contingency, and then every nucl ear
power plant in the Northeast and there, they will be
in violation of their won tech specs and viol ati on of
anyt hing they're doing.

You' ve got to see the margin, but because
of that, they've got to have it. They nmade it the
first contingency.

MR. RAUGHLEY: The power market is taking
care of any shortages. So as soon as a shortage pops
up that identifies an area that the people need to
build in and that the power market responds to that
fairly rapidly.

The things that I'm going to tell you
about in the remaining few nmnutes here are that the
transm ssion system congestions increased. Gid
reliabilities changed, not changing. It has changed.
The nunber of |arger and | onger bl ackouts have
increased, and the data since '99 shows the true
performance of the grid, and that both the grid and
the off-site power supply tend to behave as a conpl ex
system and that's been of interest to us because that
t echnol ogy used di fferent net hods than we're currently
usi ng.

As background, | used the definitions of
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NERC reliability, and they talk about reliability in

terns of the adequacy of the generation supply and t he
operating reliability of the power systemto wi t hstand
t he di sturbance.

On t he adequacy of the generation supply,

it's the adequacy to neet the demand to its customers

all the tinme, taking into account unexpected,
unschedul ed, reasonably unexpect ed, unschedul ed
out ages.

The events are reported, grid events,
above a certain threshold, are reported to DOE. It's
sort of like an LER Now it goes to an NRC LER
except there are defined threshol ds.

For exanple, in ny report |I'mfocusing on
bl ackouts and the bl ackouts that we're tal king about
are nore than 50,000 custoners |ost for an hour, nore
than 300 nmegawatts shut for nore than 15 m nutes.

On adequacy events, they're required to
report a wi de area of vol tage reductions, w de area of
publ i ¢ appeal s or | oad sheds nore than 100 negawatts,
and that's the size of the events that we're talking
about .

In the schene of things, in the schenme of
the grid, they are relatively small events. Losing

300 negawatts or 50,000 custonmers is nothing. So the
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grid should be able to take these w thout nmuch
probl em

NERC bends t hese events into their three
categories, and | ended up with 193 adequacy events,
approxi mately 450 operating reliability events, and 68
unusual events.

And when you' re | ooking at the grid data,
there's sone simlarities and differences in the
vocabul ary that you have to watch out for. First off
the off-site nuclear plant, off-site power system and
the grid are the same system of (generators,
transm ssionlines, transnmssionfacilities and| oads.
It's all the sane thing we're tal king about.

Recogni ze t hat t he nucl ear power plantsis
both the generator and the |oad on that system and
the nuclear power plant is subject to the sane
conditions as the grid.

And the other thing is the NERC bl ackout
is not a station blackout. so there's two different
things there to keep clear.

The next area, |'Il give you sone
background on the i ncreased transm ssion |ine | oadi ng,
and | think between nost of these bullets were covered
at the end of the last presentation by a couple of

gent |l emen here.
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Open access of the generators to the
transm ssi on system from deregul ati on does result in
new power flows in the grid, and what happens is this
is FERC Order 888, required that anybody can put a
generator on the grid, and you have to give them
access.

What that does is causes an increnental
increase in the loading and you don't always know
where that load is going to go. So if you were to
park a generator on the grid, the power flows
according to the laws of electricity, not the power
mar ket, and you've just got to be prepared for where
that's going to go.

Typi cally what happens is sonebody wll
sell power. You know, sonebody in Virginia may sel
power to somebody in New Jersey, and they have to
arrange for those power flows to nake all of the
contractual arrangenents all the way up, and that's
done t hrough anal ytical techniques.

DR WALLIS: Do they keep track of the
el ectrons to make sure?

MR. RAUGHLEY: Yeah, they do sonme code
flows for circuit stability analysis just to make sure
everything is going to work.

And t he thing you have to recogni ze about
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the open access transm ssion, even if your state
hasn't deregulated, that's going to affect you. You
know, there's the traditional deregulation where
you' ve renoved t he generators fromthe rate base, and
then there's this other part where everybody has open
access to the grid, and that affects everyone.

MR. ROSEN. And grids are interstate.

MR. RAUGHLEY: Yes. Like |I said, you' ve
got three grids, the Eastern, Texas, and the three
circuits.

MR. ROSEN: Most of the grids are
interstate. Texas is sonething isolated.

MR. RAUGHLEY: Yes. |If you |look close on
here, Texas has some AC to DC to AC connections that
effectively isolate themfromthe rest of the group

MR ROSEN: So as not to be contam nated
by the rest of the country.

MR RAUGHLEY: And vice versa.

(Laughter.)

MR. RAUGHLEY: The other thing that's
going on in the blackout task force report, if you
| ook at Chapter 7, | believe, they go back and di scuss
past operating events, but they start out by noting
that in the -- that there's been an absence of mmjor

transm ssion projects over the last tento 15 years.
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So utilities have increased the utilization of the
exi sting transni ssion systens to neet demand.

And then NERC has anticipated that there
was going to be congestion as a result of the FERC
Order 888. So they created what they called the
transm ssion load relief request, the TLR, and that's
t he records we' ve accessed to do sone of the anal ysis,
and that's just on an Eastern connection.

What this is for is it's a way for the
ISCs and the operating entities to nanage the
congestion and respect the limts on the transm ssion
lines.

And it is a graded systemfromone to six.

A nunber one is a "no, never mnd." A tw announces
there's a problemand they' re going to take action in
30 minutes in ternms of canceling sone transactions.

Fours reconfigure the grid. Five is an announcenent
that they're going to take action, larger relief,

| arger cancell ation of transactions.

So there's this step-w se system demand
units. The other thing about transm ssion |ine
congestion is we had an event; the Callaway event
denonstrates that a transm ssion congestion can

degrade nucl ear plant voltages.

The ot her thing, there was a coupl e of us,
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Tom nmyself, three or four other people fromthe NRC
were on the blackout task force. |In Chapter 7, they
presented the grid statistics as a conpl ex system and
to the grid people -- and it drew our attention
because it's conpletely different than what we're
doing at the NRC, but to the electric folks or
transm ssion folks, it's, yeah, it's a conpl ex system
and it brings with it a different set of statistics
and met hods and way of doing things.

So we're just getting introduced to that.
So we'll just talk briefly about that.

DR. APOSTOLAKI S: Yeah, but if you don't
have to tie to chaos theory, conplex systens are
conpl ex systems, and usually a power plant is a
conpl ex system and you use PRAto analyze it. So it
depends on the conpl ex systemyou're tal king about.

These are networks really, aren't they?
| mean the grid is a network, which is a conplex
system because it's a conplex network. But to say
that experts in chaos theory viewit, | nmean, --

MR RAUGHLEY: | don't know what that
nmeans. That's their claimto fane.

DR. APOSTOLAKIS: God, | hope they have
ot her clains, too.

CHAI RPERSON BONACA:  All right. Let's
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nove al ong.

MR RAUGHLEY: The next slide, this is a
plot of the nunber of transmssion line relief
requests, and here you're starting in 1997 when
deregul ation started. Then you're going to 1998,
1999, 2000, 2001, 2002, 2003. | think things are
getting worse each year.

And this ended in August of 2004 and
Septenber. The point lies right there, and the
Cctober point lies right there. So it's right on top
of it. | think the cold sunmer probably hel ped.

What you notice here, you know, each year
is getting worse than the next. There's always a peak
in August. And we tal ked about the LOOP events were
nore May to Cctober. You can see here in May is when
you start to ranp up, and you ranp down by the end of
Sept enber, QOct ober.

DR. WALLIS: What exactly is transm ssion
load relief?

MR. RAUGHLEY: These are the transm ssion
l'ine LERs, which are records of the nunmber of tines
the transmi ssion |ines overloaded and they' ve taken
action to relieve.

DR. WALLIS: Too much power going along a
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MR, RAUGHLEY: Yes.

DR. WALLIS: So they have to do sonet hing.

MR. RAUGHLEY: Yes. The objective is to
take action before it does all of that, and this is
what it's attenpting to do. But it's show ng you
wor ki ng the system harder and things are getting
Wor se.

What |'mgoing to do next is |I've put sone
charts in the report. |If you do some tine series
plots on the grid, you can see that at certain phase
of the year there's a lot of overload. | think I can
get it down to the tinmes and pl aces that the overl oads
are occurring the nost. It's indicating bottl enecks.

And our interest would be if they are at
spots next to nucl ear power plants, which woul d cause
t he vol tage drop when you tripped the reactor.

DR. RANSOM Are these conmponents of the
grid privately owned transm ssion |ines?

MR. RAUGHLEY: Yes.

DR. RANSOM So those people get paid for
the power that is transferred over their system

MR. RAUGHLEY: Yes, correct.

DR RANSOM You wonder with this excess
why aren't nore lines being built, | guess.

MR. RAUGHLEY: Well, that's part of the
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problem is there aren't any |ine being built.

DR. RANSOM |Is that because they're not
profitable or because regul ation?

DR. APOSTOLAKIS: This is beyond the
statutory authority of the agency.

CHAI RPERSON BONACA: Because reliability
is not necessarily an objective for each one of them
i ndi vi dual |vy.

MR. RAUGHLEY: When you're shifting power
fromAto B, | think there's a ot of argunents on
why should you build a line in New Jersey to ship
power fromVirginia to Massachusetts. It's that sort
of argunent.

CHAI RPERSON BONACA:  End up line Amrak.

DR WALLIS: | wonder what do we |earn
fromall of this though. Do we learn that this is
exciting or that everything is fine?

CHAI RPERSON BONACA:  Well, let's see the
next observation here.

MR RAUGHLEY: | haven't drilled it down
to the nuclear plant yet. It's just starting. Wat
we're hoping to learn is whether or not this condition
is potentially hurting the nuclear power plant
vol t age

MR. SIEBER  Your next slide nmay tell us,
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give us a little insight as to where you're headed.

MR. RAUGHLEY: Yes. There's 25 slides of
things |1've done with the NERC data, and this is the
adequacy, and what these events are, these are w de
area voltage reductions, public appeals, and | oad
sheddi ng nore than 100 negawatts.

You can see there was i nprovenment in this
15-year period, and then that has been of fset by the
increase in this period. The sane on the grid
operating reliability. These are blackouts, and these
were the --it's either 50,000 custoners out for nore
t han an hour, 300 negawatts | ost in 15 mnutes. There
are sone |arger type events.

And 1've divided into weather and non-
weat her events. You can see you're relatively flat
through this time period, and then both the weat her
and t he non-weat her events pretty nmuch doubled inthis
peri od.

CHAI RPERSON BONACA: Those are bl ackout
events, right? Nunber of blackouts?

MR. RAUGHLEY: Yes.

And t hen here we' re | ooki ng at events nore
than 800 negawatts. W picked 800 because that was
the average | oad |l oss on the grid event.

And here the larger events are getting
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| arger is what's going on here, and this | picked four
hours because this is the typical -- in the station
bl ackout, you're really only interested in the |ong
events. The shorter events are just noise.

But just to get an idea the | onger events
are getting longer, and as | think you summari zed it,
at the end of the last slide from what Dale said,
pretty close to what you observed in the nuclear
pl ant, Davi d.

DR. SHACK: But his LOOP frequency is
decreased and it's basically constant over '97-'99.
So sonehow you guys are bidding data differently.

MR. RAUGHLEY: This is grid events, and
he's tal ki ng nucl ear plant events.

DR. SHACK: Wuldn't the LOOP frequency be
alot --

MR. RAUGHLEY: In the last report, NUREG
1784, | looked at the grid differently than he did,
and we have slightly different areas. Wat we did is
there will be a table in his report conparing ours.
We sat down in two colums so that it's clear what the
differences are.

And then this is this conplex system
theory, and as described by the power Ilaws and

according to these people, you take a | og-1og pl ot of
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t he nunber events and the size of the event and pl ot
it, and it has what they call a power tail straight
line here. Then it ends to be a conplex system and
this is the nuclear plant LOOP data, and it shows the
sanme type of characteristic.

DR. APOCSTOLAKIS: So basically you --

MR. RAUGHLEY: Wat these people are proud
of , the August 14t h bl ackout was predictabl e fol | owi ng
their theory. |It's a point on the curve.

And, agai n, what we had hoped to gain from
this is additional insights fromthose that Dale is
doi ng.

DR APOSTOLAKIS: Two comments. One is
this has nothing to do with chaos theory. This is
conpl ex system theory.

But the second, it was predictable that
somet hi ng woul d happen. Now what? See, that's the
problemw th that stuff. Basically they are fitting
curves.

MR RAUGHLEY: Yeah, there are.

DR. APOSTOLAKI S: Ckay. Sonething would
happen. Yeah, thank you very rmuch.

MR. RAUGHLEY: There's two groups. One is
from Cal Tech and they said what you said.

DR APOSTOLAKIS: On, if it's Cal Tech,
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it's different.
(Laughter.)
MR. RAUGHLEY: And their viewis this is

how it's going to be and you have to be prepared for

it and --

DR. APOCSTOLAKIS: Ch, yeah, | know.

MR. RAUGHLEY: -- the other group is being
funded by DOE. It's a collection of universities and

Cak Ridge, and they're | ooking nore at the nechani sm
of what's going on there.

DR APOSTOLAKIS: You cite two or three
papers here. One is accepted for publication. Do you
have copies of these? Can we get copies of these
papers?

MR RAUGHLEY: Yes, I'll Xerox them and
| eave themin your box.

DR. APCSTCOLAKIS: |'d appreciate that.
Gve it to Ms. Weston because | don't have a box.

DR. DENNING Can we go back to the
previous slide? 1'd like to follow up on what Bill
was saying. |If we ook at that trend that we see down
there and ask the question should we be concerned
about that | think was where Bill was going, and we
saw a difference --

MR. RAUGHLEY: And where | think you
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shoul d be concerned here is if you want to -- | think
you should base the risk on what's going on and not
what has happened. This might be a better predictor,
m ght give you a better indication of the risk, this
dat a.

If youmx it with this data, you're going
to water down what has happened.

DR. DENNING That's right. Well, | was
| ooki ng historically at what the risk of |oss of off-
site power has been, and now | ooki ng at that conponent
of it, that's pretty nuch today outside of our
control, and | think that what we're seeing is the
part that's outside of our control or largely outside
of our control isreally increasing substantially, and
| woul d expect the |oss of off-site power to be
somewhat proportional to that, although there are
other factors that may be happening that are why
Dal e's answers are different.

But | think that it is indicating we have
toreally start worryi ng about what's happening in the
grid and the comuni cati on.

MR RAUGHLEY: | think that's Jose's whol
angl e on this.

DR. APOSTOLAKI S: Very good.

MR. ROSEN:. Another way of saying it is to
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say that that |ast bar on the chart is nore like the
future. That reflects what the future will be |ike
nore than the other three smaller ones.

MR, RAUGHLEY: Yes, yes.

CHAI RPERSON BONACA:  (Good.

MR. SIEBER: Do you want to summarize?

MR LAMB: |I'd like to thank the ACRS for
having the staff cone and give this infornational
brief, and we do not expect a letter fromthe ACRS on
this topic.

And in sunmary, | just wanted to summari ze
the four topical areas that we're working on. The
staff is considering a generic conmunication in the
of f-site power systemavailability of station bl ackout
review topical areas and based on the risk results
that we're going to get fromthe research studi es that
you've heard about, the staff will determne if
regul atory action is warranted.

And then the staff is setting up a process
to receive information, operational data from NERC
and interact with NERC during great energencies, and
that will take care of the interaction to the external
st akehol der's topical area.

Thank you very much

MR SIEBER It would be good if we could
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get a copy of your final report and whatever your
generic comuni cation to the industry is, and t hat way
we can nake our independent judgment as to whether
that's appropriate or not.

So | would add that. | think your
presentationis fine. | think we have to keep in mnd
that you've only done part of the work so far.
There's nore that has to be done before anybody can
draw a final conclusion about anything, but the
inmportant thing is do the assunptions which underlie
the i ndustry risk nunbers with regard to LOOP events,

do they continue to be valid as the systemreliability

changes?

And so that's the big question to be
asked.

If no one else has any questions, M.
Chairman, | turn it back to you

CHAI RPERSON BONACA: Thank you, and we
appreci ate the presentation.

We'll take a break until 5:20, 5:25.

(Wher eupon, at 5:07 p.m, the neeting was

adj our ned.)
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