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UNI TED STATES OF AMERI CA

+ + 4+ + +
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ADVI SORY COWM TTEE ON REACTOR SAFEGUARDS
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+ + 4+ + +
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+ + 4+ + +
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+ + + + +

The Committee net at the Nucl ear
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11545 Rockville Pike, at 8:31 a.m, Dr. George
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P-ROGEEDI-NGS
(8:31 a.m)

CHAI RVAN APOSTOLAKI S:  The neeting wi ||
now conme to order. This is the first day of the 494th
neeting of the Advisory Commttee on Reactor
Saf eguar ds. During today's neeting, the Conmittee
wi Il consider the follow ng:

Advanced React ors Research Pl an; Overview
of NRC Research Activities in the Seismc Area;
Devel opnent of Review Standard for Review ng Core
Power Uprate Applications; and Proposed ACRS Reports.

This nmeeting is being conducted in
accordance wi th t he provi si ons of the Federal Advisory
Conmttee Act; and M. Sam Duraiswamy is the
Desi gnat ed Federal Oficial for theinitial portion of
t he neeting.

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

Okay. The first itemon the agendais the
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Advanced Reactors Research Plan, and Dr. Kress w ||
| ead us through this.

MEMBER KRESS: Thank you, George. Well,
finally this week we had a very good all day neeting
of the Future Reactors Subcommittee, where we
di scussed this plan. You will find it under Tab 9 of
your book if you are interested and haven't already
read it.

| hope that you have read it. The only
menbers that weren't there were three, and so it is
pretty rmuch for your benefit. | don't know how t hey
possi bly condensed all that good i nformation down to
an hour - and- a- hour that they have, but we will see how
they do. John, | guess | will turn it over to you

MR. FLACK: Sure. M nane is John Fl ack,
and | am the branch chief of the Regulatory
Ef fecti veness and Human Factors Branch, which has in
it the advanced reactor group, and the focal group of
advanced reactor activitiesinthe Ofice of Research

Let ne introduce to you the participants
and authors of the plan that are at today's neeting.
To ny right is Mary Druin, framework is that area of
the plan that Mary will speak to today.

To her right is Don Carlson and Richard

Lee, and they both are the partici pants and aut hors on
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the reactor systens analysis part of the plan

Tony left is Stuart Rubin, and Stuis the
fuel s participant and that part of the plan that has
been devel oped for the tri-cell particle fuel. Andto
his left is Joe Muscara, who is a material s author and
partici pant of the plan.

CHAI RVAN APOSTOLAKI S: John, before you
start the presentation, | want to say sonet hi ng el se.

MR FLACK: Sure.

CHAI RVAN APOSTOLAKI S:  One of our senior
staff engineers is |leavingthe ACRS after seven years,
and that is M. Mke Markley sitting over there. He
isjoining the Ofice of Nuclear Mterial Safety and
Saf eguard in the Division of Industrial and Medi cal
Nucl ear Safety, and he will be a project nmanager.

We all know M ke very well. He was one of
the best engineers that we have had here, and he
hel ped on all sorts of issues, |like risk-infornmed and
per f ormance- based regul atory initiatives, defense in
depth, revised reactor oversight process, risk-based
anal ysis of reactor operating experience and so on.

And | worked with himvery closely over
the years, and | can tell you that he was really
instrumental in hel ping ne hold subcomm ttee neetings

and witing the letters, both in substance and
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editorial content.

So we wi sh you well, Mke, and | amsure
that you will do well there, just as you did here.

(Appl ause.)

CHAlI RVAN APOSTOLAKI S: Back to you, John.

MR,  FLACK: Ckay. Thank you, GCeorge.
kay. For today's neeting, | will briefly go over a
few points before we get started into the techni cal
areas, but basically the agenda focuses around four
techni cal areas; the frameworks, the fuel analysis,
the material analysis, and reactor systens anal ysis.

And that is not to say that there is not
ot her inmportant i ssues inthe other parts of the plan.
But these are being presented because they are the
nore conpl i cated and nore conpl ex areas, and where we
see the nost infrastructure needs.

Fol | ow ng t hose four presentations, | wll
summari ze and di scuss the future plan. The prinmary
focus of today's neetingis basically onthe non-Ilight
wat er reactor research infrastructure in the plan.
Most of it surrounds that because that is where nost
of the needs that have been identified are.

The other piece is that we are taking
advant age as you go t hrough the plan of work goi ng on

t hroughout the world, and here is an area that we can
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significantly capitalize on that work. And so we see
that as one of the nore inportant areas in building
our infrastructure.

That is not to say that the plan doesn't
consi der other types of reactors. So certainly IRI'S
and AP-1000 are included in the plan. AP-1000, of
course, is built on an infrastructure that is well in
place. It is light water reactor and we have been
doing this business for quite a few nunber of years.

And so the needs are | ess than we see in
the non-light water reactor. And IRIS as well, we
have nore placeholder there for IRIS as we try to
understand that design better. We of course have
i nteracted wi th Westi nghouse and t hose supporting the
design, but it was purely at a conceptual | evel and it
was nore on the viewgraph |evel.

W have not received the details that we
will need to really ook at in order to develop an
infrastructural need to devel op that plan. However,
there are places in the plan that call out IR'S as
bei ng the pl acehol der for that work.

We are | ooki ng at t he next updat e al r eady.
There i s a nunber of plants on the horizon, and oneis
t he ACR-700, which is now being discussed for pre-

application review.
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There is a nunber of chall enges for that
plan, and it is different than |light water reactors
that we are used to, and so we see that there is going
to be needs in that area and we will be |ooking at
t hat over the next several nonths as we go into this
next step or phase of applying the ideas that we have
inthe plan and trying to understand our needs to this
particul ar design.

The other two that are there are also
light water reactors that are coming in, or at |east
di scussi ng, and di scussi ons have taken place on pre-
application, and then we have the GEN-1V reactors,
whi ch we now understand there are six of them that
have been chosen.

That may go down a little bit, but in any
case, it is sonething that we need to stay engaged i n.
It is inmportant for us to understand where that is
goi ng as we are devel oping our infrastructure so that
we can not only capitalize on what other people are
doi ng t hroughout the world, but stay know edgeabl e of
t hose desi gns and where it i s headi ng, and what i ssues
and challenges it represents to us as an agency.

There is always the i ssue about how nuch
work we do versus the applicant. The applicant has

the responsibility for maki ng a saf ety case. However,
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it is inmportant that us as an agency understand what
t he basis of that safety caseis, and in sonme cases it
actual Iy takes doi ng t he work oursel ves to understand
what that case neans.

MEMBER KRESS: This comes down to nostly
a judgnent on your part as to what you need to do
t here.

MR. FLACK: As to where the lineis drawn.

MEMBER KRESS: Yes.

MR. FLACK: It is nore |ike when we see

what they are going to plan to do, then we wl

understand what our role will actually be. But in
preparing for that, | think it is nore that we
understand -- for exanple, in our interactions with

PBVR and Exel on, that they would do certain work out
to a certain point.

And our poi nt woul d have t o go beyond t hat
and really understanding, and for exanple, taking
things to failure. Although a |icensee may cone in
and say, well, there is plenty of margin to failure,
there is a certain point where one needs to |ook
beyond that, and to sort of poke and probe out to the
outer fringes of that know edge, and under st and where
it is headed, and not | eave that as a bl ack box that

we just don't understand.
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So there will always be this piece that |
think we are going to have to | ook at, but we won't
know exactly how large a piece that will be until we
actually get a plant in and understand what the
applicant is going to do.

MR. ELJAWLA: Can | add sonething, Dr.
Kress? | think in addition to what John has said,
there will be a judgnent, but there are certain
activities that are fundanental to the safety of any
nucl ear power design.

For example, fuel research. That is
fundanental for the agency to understand the fue
performance during all types of accidents, including
beyond the design basis access. So even if the
applicants are going to run sonme fuel tests, the NRC
will still conduct its own independent tests.

Simlarly would be the codes. As you
know, the codes have a lot of uncertainty in them and
you can use the sanme code and get different results.
So we won't have our independence capability.

So al though the marcation line is really
what is the responsibility of the applicant and the
NRC s responsibility of the applicant to nake a safety
case, but we would conplinent that wi th additional

research, evenif it m ght duplicate sonme of the work
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that the applicants are going to be doing, like for
exanpl e, codes and fuel.

These are two exanples, but not |ess
conpr ehensi ve here.

MVEMBER KRESS: I like that philosophy.
That is a good statenent.

MEMBER FORD: Could | ask a question on
timng? When you say the next update, you nean the
update to the current plan, the Rev-1, the plan, I'm
assum ng?

MR FLACK: Yes.

MEMBER FORD: When will that next uprate
date cone; when will Rev-2 come?

MR,  FLACK: Vell, | was planning on
di scussing that at the very end. W plan to send the
plan to the commission this fall, and we wll be
updating it, and it will be at that point a snapshot
of where we are.

It is a living document and so we will
conti nuously update and | ook for what el se needs to be
done as far as our infrastructure needs are concer ned.
But over the next few nonths now, we will be | ooking
at the ACR-700 nore specifically, because this is an
area where we believe there wll be nore

i nfrastructure needs.

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

199

And at that point, we will apply the sane
thinking as the plan to that particular plant, and
include it as an appendi x. Now, the tim ng on that,
we would like to do that before we send it to the
Conmmi ssion this fall.

So we woul d say t hat the next update woul d
i nclude that piece, at |l east as far as we can take it
at that tine, and sort of freeze it at that point.
But it will continuously grow after that. |It's not
where we just say that's it on the plan.

The plan wll continually expand to
capt ur e what ever ot her needs we need and we see inthe
future. So a lot will be included hopefully by that
time.

MEMBER FORD: And by that tinme, you nean
t he Cctober tine?

MR. FLACK: Novenber to the Comm ssion,
and Novenber is the due date for the SECY

MEMBER FORD: Just gl anci ng through your
package here, thereis nothing further bei ng nenti oned
about prioritization, the prioritization that you
nmenti oned the nethods, but the prioritization goals;
the criteriathat gointo those prioritization. WII
t hey be nentioned at all today, or is that something

to be decided upon later?
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MR, FLACK: Well, we can discuss it.

There arereally two types of prioritization. Oneis
the PIRT. As we know, that is a Phenonmenon
| dentification Ranking Tables, and that is within the
technical area where we bring in experts to | ook at
the different sequences and data needs and so on.

Then we al so have a formal process called
the PBPM with is the Planning Budget Perfornmance
Measur enent -- Managenent process, where we | ook at
t he agency's strategic goals, and we do that every
year, and pl an our budget accordingly in nmeeting those
goals that are laid out in the strategic plan

Those are the two formal processes. Now,
there is a nunmber of forces at work all the tine,
where we support the user office, and what is com ng
into the user office al so depends on what industry's
needs are, and so we have to adjust our priorities
according to what is happening in industry in fact,
and what NRR and ot her user offices see as inportant
at the tine.

And so wi thin those two processes you have
a nunber of forces at work, and so the priorities need
to be adjusted to account for those. The plan itself
was not intended to establish the priorities. The

pl an was to provi de the i nsights and i nput i nto nmaki ng
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decisions on the priorities.

So hopefully by reading the plan, and we
laidit out inaway that we say, well, why is it that
we need to do this work, and what is it that we need
to do, and how woul d we use the results, will be used
then in establishing those priorities.

But you are right. The plan itself does
not establish the priorities, and those have a | ot of
different forces at work all the time in trying to
establish those priorities.

One inportant priority is the next
generation of engi neers and how do we train themfor
t hese advanced reactors as we sunset ourselves over
the next 5 or 10 years, and so even that piece needs
to be considered in establishing these priorities.

MR. ELJAWLA: May | add one thing, too?
I n addi tion to what John said, | think the ORD and t he
PPM process itself is not conducive for devel oping a
research programthat is forward-I|ooking, because it
really |l ooks at the prioritization for the issue that
we have on-hand right now.

But there are managenent overlays on top
of that. For exanple, it isuptothe office director
and the PRC, and the Conmm ssioner to decide certain

el enents of the programthat is going to take a | ong
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time, and we know that it is going to take a |ong
tinme.

And even though the item mght be |ow
priority accordingtothe EEPMprocess, we wi | | pursue
the research in this area. So it is not really cast
in concrete that we are going to follow The two
net hods are going to be applied, but there are other
consi derations that we take into account, too.

MEMBER  KRESS: The plan doesn't
differentiate between a user need research and a
confirmatory or advanced research. |Is there any need
to do that at all in a plan like this, and if a
research is associated with a user need, is it given
priority over sonething that you think --

MR. FLACK: Wll, | think thee is two
parts there. One is having the infrastructure in
pl ace to respond to a user need office request, and
then the other is the actual response to the request.

So | think what the plan is trying to do
isestablishthat infrastructurethat will allowus to
respond to a user need request as it cones in; and
that as it comes in, we would adjust our resources
accordingly to respond to the user need.

So the purposereallyistoestablishthat

infrastructure here and to recognize what the
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chal l enges are, and the issues are, and now we are
going to build the staff to be able to respond to
t hose chal | enges.

MEMBER RANSOM One part of the
prioritization process that | would be interested in
woul d be t he divi si on bet ween the evol uti onary versus
the revolutionary. And if you look at the plan, it
| ooks Iike it ran away with the revol utionary i deas,
which are not likely to be the next generation of
reactors that will be built in this country.

MR. FLACK: Well, we see the needs there
the nost, since it is different than our
infrastructure that is in place now. So what you are
seeing is saying, well, these are the areas where we
need to be prepared eventually to deal with those
kinds of reactors that are in a sense revol utionary.

It is a vision nore than it is -- well,
okay, we have an infrastructure in place that is
capabl e. Well, capable of dealing with a lot of
reactors that we see today, except for the ones that
are comng in now, |ike the ACR-700, which we will be
addressing as | said in these appendi ces.

But you are right. The scope really
i nvol ved only four reactors whenit initially had been

prepared, and that was | RIS and AP-1000 as | i ght wat er
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reactors, and of course the HTGRs, which are the non-
light water, where we see nost of the needs.

MEMBER RANSOM Well, howis that bal ance
established i n the agency? You know, between the nore
evol uti onary type systens than the revol uti onary ones?
If you ask an engineer, he is going to be nore
interested in the revol utionary ones obviously.

VR. FLACK: el |, t hat is nore
chal | engi ng.

MEMBER RANSOM And there are nore
probl ens that exist there. But at the sanme tine, you
have to keep the basis covered in ternms of what is
likely to be built.

MR. FLACK: Right. And again the ones
that are likely to be are the ones comng in on
preapplicationreviews, andw || cone t hrough t he user
of fices, and to sone extent, we will be responding to
those as we exercise the infrastructure, a |ot of
whi ch has been established, except for sone areas.

So those needs -- it is alnost like you
have two di fferent domains. Oneis the near term and
then there is the long term and what we see in this
plan to sone extent is long term

MEMBER RANSOM  Ri ght.

MR. FLACK: But yet |I think essential to
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establ i sh our connections nowfor that long term and
| think alot of that -- the plan focuses on that part
of it, and being able to link into what el se i s going
on throughout the world and these advanced reactors
capitalizing on that information, and identifying
where that information is.

And you see a lot of that in the plan.
However, the sane thinking about what we need can be
applied to any plant, and now we will be doing that
for these other nearer termplants comng in.

So we wll be prepared for the user
offices as they need to |icense these plants, and go
t hrough design certification, and we will be having
the infrastructure to support themin that.

So, yes, it is both long and short term
and | think when we t hi nk about pl anni ng resources, we
have to think of it that way, as |long term needs and
short term needs.

And this is again nore |ooking at our
infrastructure and our needs froman infrastructure
perspective rather than the needs to exercise that
infrastructure, which we need to do to deal with the
short termplan. So they are both parts there.

MEMBER RANSOM Well, | have seen the

parts. It is nostly a matter of bal ance and | guess
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| was curious as to how the agency decides on the
bal ance. Neither can be negl ected on.

MR. FLACK: That's right. Neither can be
negl ected and I think with a Comm ssion directive, and
basically howthe Comm ssion views it, and all we can
do is provide themthe tools and the basis for nmaking
decisions, but it is their decision in the end.

MR. THADAN : May | nmake a comment on
that? | think you have rai sed three very significant
i ssues, and this is Ashok Thadani from NRC Research
| amnot sure that this is necessarily a revolutionary
plan. |If youlook at it, | would say it is nore of a
generation four thinking rather than revol utionary
desi gns.

If you just go back until even March of
this year, there was still a great deal of pressureto
nove on t he gas cool ed technol ogy, and nove in a very
rapi d fashion.

So sone of that thinking is certainly
reflected in the plan that you have seen. W have
al so indicated the need that if this country is going
t o have gas cool ed technol ogy as a vi abl e opti on, then
it is going to take us several years to develop the
necessary infrastructure.

W have indicated that it will take a
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period of 5 to 6 years, followed by 2 years of
appropri ate changes to anal ytical tools and so on and
so forth. So we are tal king about a fairly long term
effort.

Bal ancing of prioritiesis-- it does cone
about in the budget discussions, and ultimtely that
is what drives everything. And while final decisions
have not been made, | can tell you that we have had to
make adj ustments to t he budget to reduce t he resources
we are putting in gas cool ed technol ogy.

And t o address what appears to be a rat her
fast changi ng environnment. For exanple, G E. ESBNR
and Framat ome SWR- 1000, and t he ACL request to | ook at
t he advanced reactor design.

So those forces we have to adjust to, and
what i s happening nowas a result of recent changes is
t hat our enphasis has significantly changed away from
gas-cool ed technology to these technol ogies, and |
can't tell you exactly, but we are noving significant
resources away from gas cooled reactor work to the
light water reactor and the heavy water reactor
desi gns.

So those forces, | think, we just have to
deal with, but we are not doing much of anything. |

just wanted to clarify that, and so on Generation-4,
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ot her than basically nonitoring what i s happeni ng out
there, and to see to the extent that we need to be
i nvol ved.

MEMBER RANSOM Wl |, some of that | think
you see, too. There is the role of DOE as an
advocate, and the role of the NRC as the regul ator,
t hat how do you divide that roles.

MR. THADANI : Ri ght . Qur role in
CGeneration-4 is nostly nmonitoring and where
appropriate trying to push what we consi der i nmport ant
safety i ssues to be t hought t hrough up front early on.

And John is a nenber of a working group
with DOE, and | participated in discussions on
Generation-4 and other initiatives. So our
involvenent is rather limted, but it is useful to
have early dial ogue at sone | evel.

MR, FLACK: Ckay. | guess we are ready for
the technical areas and discussions, and the plan
itself on the next viewgraph is centered on nine
really technical areas.

The first seven we had our di scussions in
these different areas with the subconmttee. Eight,
which is the nuclear nmaterials and waste safety, we
wi |l be discussing that area with the ACNWI ater this

nont h.
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And ni ne being the safety and saf eguards
areas is nore or |less a placeholder at this point to
see what work we m ght be i nvol ved i n supporting ot her
of fice needs in that area.

So |l think we are pretty nuch on tinme. W
were out --

MEMBER POVZERS: Let ne ask a question. |
see tools and | see |lots of specific topics, andis it
within the franework of tools that you discuss the
overal |l strategy you adopt with these new reactors?

MR. FLACK: Vell, we are applying our
current -- in a sense our current framework and needs
within that context, and we are |ooking forward to
what ever changes, which Mary i s about to tal k about,
in the future.

Now, there is this gray area where we are
seeing an i ndication of where it is headed, and we are
trying to head things in that direction. But again
that is a subject that you wll hear about in a
noment .

MEMBER POVERS: Let ne ask a question that
is perplexing ne a little bit about -- concerning ne
alittle bit about these new reactors, especially as
we get to nore and nore conplicated designs, in the

sense with | ess experience with them
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It seens to ne that there is a trend
t hr oughout engineering that is not peculiar to the
nucl ear industry to rely upon cal cul ational results
unl ess reliance on enpirical data. And | amwondering
at what point one decides that cal cul ational results
wi thout full-scale experinmental data sinply are not
adequat e.

MR. FLACK: Well, | think that one needs
to |l ook at what the risk significanceis fromthe area
that we are questioning, and the nore inportant that
it becomes for a particular plant to denonstrate that
that feature will work in reality, rather than just
through the analysis, puts nore of a burden on

denonstrating that particular thought.

MEMBER POWERS: I think here is the
problem that | wuld have wth doing risk
signi ficance. Let's take a reactor that we are

reasonably fam liar with, say t he AP- 1000, and we know
sonet hing about it because it is not a great deal
di fferent from AP-600.

No matter what conponent | pick in that,
and | ask what the risk significance is, | conme up
agai nst the fact that it has a purported CDF of around
10 to the mnus 7th or something like that. So

not hi ng ever conmes up to be risk significant.
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| nean, if | take one conponent at atine,
| will never find a risk significance.

MR FLACK: Right.

MEMBER POVERS: So usingrisk significance
tolook at things is just never going to work for ne.

MR. FLACK: Not if you take one conponent
at a tinme, but there may be underlying forces that
coul d cause nul tiple components to fail, and then the
guestion is what happens if those forces are at work,
and how do | know that they are not going to work in
t he sense of conmmon cause or denonstration that this
phenonena will occur, and affect nore than just a
si ngl e conponent.

| think those are the questions that
becone dom nant questions to ask.

MEMBER POVNERS: And what | amt hinking --

MR. ELJAW LA: John, Dana, fundanentally
| agree with you Dana. | really think you cannot rely
on any, quote, calculation wthout the support of a
experinmental program and | want to say, although
Prof essor Apostol akis m ght disagree with nme, but --

VMEMBER POVERS: He is a scribrant
rationalist now.

MR ELJAWLA: -- to dispel the notion

that if we gointoarisk-infornmedregul ation or risk-
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i nfornmed principlethat we need | ess information. The
fact is that we will need nore information and not
| ess.

The desi gn basis concept was a very good
concept, you know, because youreally triedto -- you
know, at that tine, it was a concept to vary a | ot of
uncertain changes and things |ike that. So when you
talk about the risk extent to mnus 5, you have to
qguestion what is the basis for comng up with this
nunber .

And it is my firmbelief that we need nore
i nformati on than we have right nowin a | ot of areas
-- thermal hydraulics, neutronics, severer accident --
to be able to cone to a reasonabl e estimation of the
risk.

So one of the biggest struggles that we
have in the office here with a declining budget i s how
to get the full-scale experinental data to validate
the nodel that they are going to be using in the
deci si on- maki ng process, and that is the struggl e that
Ashok nentioned, that we will keep doi ng that through
t he budget process.

But principally |I agree with you that we
cannot rely on engi neering anal ysis al one wi t hout the

supporting data, especially for a reactor of the new
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design that we have not seen before, or we don't have
any experience wth.

CHAl RVAN  APOSTCLAKI S: But Far ouk,
yesterday we tol d t he Comm ssion that we would liketo
see nore rigor in PRA which is consistent with what
you just said.

MR. ELJAWLA: Ckay. Good. | amglad
t hat you agree with ne then.

MEMBER PONERS: | will tell you that he
has undergone an epithony. He is going to beconme an
experinmentalist here shortly.

CHAI RVAN APOSTOLAKI S: Now, tell me why --

MEMBER PONERS: Let ne just follow up a
little bit on this, Ceorge.

CHAI RVAN APOSTOLAKI S:  Sure.

MEMBER POVERS: Because, John, the
difficulty that I face also with -- | nmean, it is a
nmechanical difficulty that | can never get a risk

nunber high enough to say anything 1is risk
signi ficant. So | nmust not have to investigate
anything if | go that route.

The other thing is that kind of strategy
puts a fair amount of burden on each of the nenbers of
your teamhere. | ampretty sure that Mary coul d do

a risk assessnment in her head.
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But quite frankly | knowthat Joe knows a
| ot about netal |l urgy, but he probably can't do a risk
assessnment in his head. Pardon me if | am of fending
you. But you are asking himto do a ri sk assessnent
in his head and to be able to nmake a judgnent, and to
come to you and say that | amgoi ng to have to ask for
a lot nore here.

| nmean, you are putting a terrible burden
on him and it is different if he had sonebody he
could go and ask. and say can you do this risk
assessment that John is going to demand before |I make
a demand for nore experinental data or sonething |ike
t hat .

| mean, you are asking these guys to take
on a pretty ferocious burden.

MR. FLACK: Well, | don't knowif Joe wi ||
rise to the occasion for this, but --

MEMBER PONERS: |' msure that Joe actual ly
could. I"msorry, Joe, but | have great confidence in
hi m

MR FLACK: But behind every risk
assessnent, there needs to be a technical basis. Wen
we talk about success criteria, this needs to be
denonstr at ed. That basis on which this risk

assessnent is based in fact needs to be in many ways
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denonst r at ed.

If it is not denonstrated, then the rest
of the analysisis different. W have to go back then
and try to understand what these bases are that these
ri sk assessnents are built on. And fromthere decide
how inportant that is in getting to your |ow nunber.

And to not start with the | ow nunber and
wor k backwards, but to start fromthe front end, and
say that these are the assunptions and these are the
basi s by which you get there, and then how real are
these, and this is where you find the work that needs
to be done.

So | think in light of that that if it
becones a material issue, and a tenperature issue,
then the burden is on Joe. Sorry. But that is his
ar ea.

CHAI RVAN APOSTOLAKI'S:  I's this framework
going to be risk-informed?

MR. FLACK: Well, why don't we nove to the
f ramewor k.

CHAlI RVAN APOSTOLAKI S:  Before we do t hat,
why isn't instrumentation and control in bold face?

MR. FLACK: The ones that are in bold face
have been chosen for a nunmber of reasons. One is that

the infrastructure needs are nore well -defined. It is
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alarger area, and it is a nore conplicated area, and
the needs are in nmany ways cl earer.

And in the other areas, it is not to say
that they are not inportant. It's that we have
devel oped a certain | evel of infrastructure, and now
the i dea i s where do we go, and how nuch further do we
go, and how do we get there.

And there are areas in all of these where
we see that we need to continue to nove in those
areas. However, the four that have been called out,
and which again we will talk about non-Ilight water
reactors primarily here, are the areas that do i nvol ve
t he greatest anmount of work at this point anyway.

MEMBER ROSEN: | et nme respond t o one poi nt
made by Dana about these systens being quite safe and
having very low risk conpared to the current version
plants that we are running in sone cases.

Waile it is true that the overall risk
nunbers will be lower, it is also true | think that
when you do the risk analysis that you will find the
sequences that are dom nant, even though they remain
| ow.

And those sequences which wll be
dom nant, in terns of the overall, even though | ow

risk, will be the places where you will need to focus
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t he research.

MEMBER POVNERS: The trouble that | haveis
t hat suppose | calculate with some confidence a core
damage probability of 10 tothe mnus 7. Dol really
care what the dom nant sequence is in a 10 to the
m nus 7th plant?

MR FLACK: Yes.

MEMBER PONERS: \Wy?

MR. FLACK: Because that is where you can
focus your attention to further reduce the risk.

MEMBER POVNERS: |Is there any neaning to
what safe is safe enough if we keep doing that? |If I
drive it to 10 to the m nus 9th, and then | ook at the
dom nant sequence?

| nean, isn't there a point at which the
plant is so safe that | don't care what the dom nant
sequences are given that | <calculate them wth
reasonabl e confi dence?

CHAl RVAN  APOSTOLAKI S: Well, focusing
attention doesn't nean doing it. You just want to know
about it.

MEMBER POVERS: Necessarily | am doing
sonmet hing. | amfocusing attention. | nean, it takes
manpower and ti ne.

MEMBER ROSEN: Well, what you are trying
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todois to nake sure that there i s no one sequence or
set of sequences that is really domnating the entire

MEMBER POVERS: [sn't there a point where
| don't care?

MEMBER KRESS: | think thereis though and
that is a really good point. If you get down | ow
enough, you are always going to have a dom nant
sequence of sone kind, dom nant being nore than
ot hers.

MR, THADANI : May | nmke a conment on
this? It seenms to ne that -- | nmean, if anyone told
me that | amcal cul ating 10 to the m nus 8 core damage
frequency, | probably first of all would not believe
it.

MEMBER PONERS: Well, you bite it off on

AT-600.

MR. THADANI : Second of all -- well, no,
no, no, no, no. Wat you are saying -- well, we wll
tal k about it. Let ne say that any discussion of

these estimates, and in general, and in particular
when you are tal king about fairly [ owestinates, | am
not sure it is meani ngful unless we nake sure that we
know where the gaps mght be and what the

uncertainties are.
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And again | would think that no matter
what the calculational results tell you in terns of
bottomline estimates, it would be inportant to know
where the maj or uncertainties are to nake sure t hat we
are paying appropriate focus to try and get an
under st andi ng of whether there are any precipice or
thresholds, or certain things that nmay be of sone
concern.

| don't see that you can regul ate just by
saying it is 10 to the m nus 8 and wal k away, and t hat
you believe in these calculations to that extent.

MEMBER PONERS: Well, | hope that you are
a good structionalist just like | am

MR. THADANI : | am probably sonewhere in
bet ween.

MEMBER POVERS: ©Oh, come on. You are a
card carrying structuralist. The questions is that
you --

CHAl RVAN APOSTOLAKIS:  Don't insult the
guy.

MEMBER PONERS: -- have outlined afairly
subtl e set of analyses that have to be done. You
know, | ook for gaps, and | ook for uncertainties, and
things like that, and all of this burden is going to

fall down Joe over here to justify sonme nmaterials
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research that he thinks needs to be done.

itisafairly big burden for himto carry
al one, and | amasking why isn't there a conmponent of
this framework that provides that as a service? And
that comes in and that Joe doesn't have to do
anyt hi ng.

He cones in and says | have identified
this as an area that we don't know very nuch about.
Is there a risk justification, and where | use ri sk,
meani ng uncertainties or gaps, or things like this,
t hat can be used to support ny intuitive belief -- and
| will Joe will conme up with themintuitively, or he
will cone up based on |looking at the literature, or
tal king to consultants and things |ike that.

But in order to carry the day, and to get
into the budget process, he is going to have to have
nmore than his -- well, maybe not in Joe's case. He
can probabl y persuade everybody, just because he knows
so much.

But in the general researcher, is there
some mechanismthat allows himto devel op this case
for research that doesn't put all the burden on
hi nsel f?

MR. THADANI : Absolutely. Absolutely. In

ny viewthe first stepinthe process, and | hope that
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this will come through during the discussion, the
first stepinthe processis totry and make sure that
we have a sense of what we understand and what it is
t hat we don't know rmuch about.

And identifying a set of areas where we
need to get nore informati on. The next step has to be
--and | think thiswas raisedalittle bit earlier as
| wal ked, | heard that discussion, is what is the
relative inportance.

We al |l have an obligation at sone point to
make sure that we provi de t he necessary support totry
and get the root cause; that is, howinportant isthis
i ssue.

Utimtely the definition of research
programhas to have sone rational basis. One approach
t hat we have often used and has worked fairly well has
been the approach for PIRTs. And there is no reason
why one can't get a group of experts together to get
a sense of relative inportance of various issues.

| think in the end that you have to do
that. W cannot -- | mean, given the environnent that
we are in, we have an obligation to provide sone
rational basis for why we i nsi st on whet her we do some
research, or the applicant does sone research

It can't just be a whole |ist of issues.
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There has to be sone nechani smfor prioritizingthat,
and that nechanisml believe has to cone froma group
of experts who woul d support Joe in that process.

And t hose experts may include peopl e who
have know edge of traditional know edge of risk. Joe
is not alone in this.

MEMBER POAERS: No, | amjust taking on --

MR. THADANI: Well, | amusing this as an
exanple, and Dana, | think -- well, what sort of
process should one put together. In light water
reactors, | think we are in pretty good shape, and |

think with some changes that we will get there.

MEMBER POVNERS: Well, your fuel research
is irrelevant.

MR THADANI : But you al so know that we
are going forward. W think it is relevant and
i mportant.

MEMBER PONERS: Well, you are just not
listening to what your brothers in the NRR say.

MR. THADANI : But again at some point |
have that flexibility as |eading a research program
that | can put resources in areas that | think are
inmportant, and clearly we think and | think that
programis very inportant.

MEMBER KRESS: As nmuch as | am enj oyi ng
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this discussion, | think we need to nove on.

MR, FLACK: W will nove to the next
topic, framework, which fits right in as a foll ow on.
Mary.

MS5. DRUN:. I|et ne cone back to this and
| amgoing to junp to the next one.

MR FLACK: You want to go to the next
one?

M5. DRU N:. Yes. The questionis -- and
Dana has led us right into this discussion here on
this viewgraph, is why do we need a franmework, and
what are the benefits comng fromit.

And the comment that | want to nake up
front i s that when you | ook at research needs, and you
| ook at the work that needs to be done in devel opi ng
our risk insights, these are not done in isolation.
They are done interruptively, and this is where the
framework brings it together.

And so where the framework is providing
this process, this approach, you know, for the
i censing, what we nmean by that is that it is goingto
hel p us fornmulate the regul ations. It is going to
hel p us provi de anot her input to identifying what the
research needs are.

It is going to help us decide where we
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need ri sk insights, and when do we need them and at
what point do we need them and what the scope shoul d
be, and what the | evel of detail is. It is hopefully
going to bridge all of that together.

CHAl RVAN APOSTOLAKI'S:  So the risk part
will be an integral part of this?

MS. DRUI N: Yes.

CHAI RMVAN APOSTOLAKI S: It will not be
optional? WII it be optional?

M5. DRUN |I'msorry?

CHAl RVAN  APOSTOLAKI S: W | it be

optional ? Can soneone cone and subnmit an application
for certification without a risk assessment?

M5. DRU N M understanding is no. That
the PRA is going to be an integral part of the
i censing process here.

CHAI RVAN APOSTOLAKI S:  Right. Now, one

other thing. | have noticed -- and | ambeginning to
get -- | don't think we should use the word PRA in
sites anynore. It is a license for people to be

arbitrary. 1 think you should demand rigor in the PRA
results, which is what | think John was saying
earlier.

| f you question all this stuff about their

assunptions and so on, that is what rigor is all
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about. The problemwi th insights is that anythingis
an insight. So | can give you a risk insight, and |
can do a much better job, but I don't want to do that.
| just will give you an insight, and people will say,
okay, we will use the PRA insights.

And | think that unfortunately | knowwhat
you nmean, but unfortunately in practicethe concept of
an insight has been abused. So | don't think we
shoul d use insights anynore. Either you use rigorous
PRA results or you don't.

M5. DRUIN: You do use rigorous PRA
results, but your interpretation of those results --

CHAI RVAN APOSTOLAKI S: | under st and where
you are comng from

M5. DRUN | nean, if you can come up

with another word in the English |anguage than

insight, I would be nore than glad to hear about it.
CHAl RMVAN  APOSTOLAKI S: Bel i ef and
i nsi ghts; incorporate PRA results and rmake

requirements nore realistic. Thank you very nuch. W
are all learning from experience, and sonme of the
experiences recently with power uprates is not very
good. okay.

M5. DRU N  But that was the main point

that | wanted to make with this slide, is that the
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framework is in a sense providing this cohesiveness.
Joe is not going to be out there by hinself.

MEMBER PONERS: | bet you he is. | bet
you he is hung out there all by hinmself, and | bet he
is running around saying, oh, god, there is no
research that has to be done.

CHAl RVAN APOSTOLAKI S: | should get to
knowt hi s gentl eman better, because everybody seens to
be concerned about your well -being.

M5. DRUN:. Now, it may appear right now
that he does it by hinself, because we haven't
acconplished alot on -- and nowl will go back to the
previ ew. We have not acconplished a lot on the
framewor k, but unfortunately that was because our
hands were tied.

W had limted work that we could do due
to Conmmi ssion direction, and so we have been worki ng
onit interns of fornulating a plan, but with Fi scal
Year '03, we do have funding and the Conmm ssion
approval to nove forward.

So what | amgoing to try and do in just
t he next couple of slides is give you an idea of the
[imted work that we have done, but I don't want to
undersel |l ourselves, because that |imted work has

been a | ot of good thinking behind it, | think.
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We have started with the current franmework
on risk-informng Part 50, and what | nean by that is
at a conceptual level. If you take the concept that is
t here, and where we have the goal, the cornerstones,
strategies, and tactics, that sane hierarchial
approach we feel is still applicable to advanced
reactors.

But from that part, we deviate, and we
want to nmake sure that we take a fresh | ook, because
when you start thinking about the unique design and
operational things associ ated with advanced reactors,
you don't want to go down a pathway that | think can
be very dangerous.

And i f you just take the current structure
and all of its detail, and then start trying to nodify
it, I think you are in a m nd-set where you coul d very
easily overl ook things, and that is not what we want
to do.

So even though we are going to start with
t his concept of what is inthe framework, fromthen on
we want to take this fresh approach. So we will still
have qual itative and quantitative aspects, and have a
t op- down hi erarchial structure.

W still plan to integrate hopefully

defense in depth at the two | evels, and conme up with
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quantitative guidelines in helping us to find --

CHAI RVAN APOSTOLAKI S: What do you nean by
two | evel s?

MS. DRU N: The two |evel s? If you
remenber with the -- and that is bringing in both the
structuralists and the rationalists perspective. The
current framework, we had t he defense in depth, where
we had both accident prevention and accident
mtigation strategies. So at that high |evel.

CHAI RVAN APOSTOLAKI S: Let nme focus a
little bit on the second bullet. If | look at the
experience with |ight water reactors, | think I would
be hard pressed to find a maj or incident in which the
operators did not play, or the organization, did not
play a major role.

VWhat do | do with that insight? 1Is there
anything that | can do in the advanced reactor
licensing area to address that issue, or is it
something that | have to live wth; that the
organi zati on and t he peopl e, you know, wi |l al ways be
t he weak spot?

M5. DRUN No, | think that as you | ook
at the structure and start |looking at -- well, | think
in different places you can deal with it. You can

either deal with it inplicitly or explicitly.
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CHAI RVAN APOSTCLAKI' S: But human factors

were not in bold face in John's --

MR, FLACK: Well, there is a couple of
things. | think the point that you are naking has
been made to industry, and | think that is one of the
reasons why we see advanced designs evolving to | ess
and | ess dependency on the human factors piece.

I NC, of course is then becom ng nore and
nore inportant.

CHAI RVAN APOSTCOLAKI S: Sure. That was not
bol d-faced either.

MR. FLACK: Well, you can only go so far
W were putting it in the plan with hopefully the
ri ght ki nds of questions that we are aski ng oursel ves,
but until an actual plant comes in, we won't know to
what extent human error is going to be inportant.

CHAI RVMAN APOSTOLAKI S:  Let's go back to
what M. Rosen said earlier, and M. Thadani. | do
want to know what dom nates risk, and it seens to nme
that these would be very likely contributors.

MR. FLACK: Well, they may, or they may
not .

CHAl RMVAN APOSTOLAKIS:  And we are still
doi ng work on thermal hydraulics.

MR. FLACK: Well, no, the plan addresses
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t hese i ssues as far as we can go with them | think
it is an inportant point; in know ng what the rol e of
t he operator is going to be in these advanced desi gns
wth milti --

CHAl RVAN APOSTOLAKI S: Well, it is not
just understanding the role. | mean, is there
anything that we can do about it, rather than
recei ving the applicant's PRA and sonme nunbers using
some HRA nodel, and then say, well, gee, that's okay.

| s there anything we can do to encourage
people to do a better job there, or do | have to
resign to the fact that | can have the best designin
the world, but if it is in the hands of nediocre
people, | amgoing to have a problem | nmean, | don't
know.

M5. DRUN | think that there is a place
to deal with it. It depends on whether you want to
deal withit inplicitly or explicitly, and when | say
implicitly, for exanmple, we tal ked about one of the
tactics that we enploy is defense in depth.

And then you go into the principles of
defense in depth, and right there at an inplicit
| evel, you can bring that in.

CHAI RVMAN APOSTCOLAKI S: Wl |, that woul d be

one approach, but | would rather see an explicit
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handling, if there is one.

M5. DRU N. That woul d be one approach.

CHAI RVAN APCSTOLAKIS:  If there is one,
and | don't know if there is one.

MR. FLACK: It is a question, and we are
asking ourselves the sane questions as we nove
f orward

CHAI RVAN APOSTOLAKI'S:  But this seens to
me that if we indeed want to take advantage of the
| essons | earned over the |last 40 years --

MEMBER ROSEN: Ceorge, | think it would be
an i mense folly to believe that we coul d design and
built systens that are both sailor proof and
management proof. That sinply is not going to happen.

CHAI RVAN APCSTOLAKIS:  And | agree with
you, and the fact that | cannot have such a situation,
shoul d that di scourage ne fromtrying to do sonet hing
about it? That's really what | am asking.

And especially in light of the fact that

t hey were not bol d-faced.

MR. THADANI : George, if | may just
comment. | don't have a good answer to the i ssue you
rai sed, but two-fold. You are correct. | think the

or gani zati on i ssues based on oper ati ng experi ence seem

to be quite inmportant. Wen we | ook at sone of the
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nore significant recent events, the root cause appears
to be organizational attitudes.

So | think fundanmentally it is clear that
is a lesson |learned from experience and it is an
i nportant issue. One way the designers are | think
maybe hel ping, and clearly not fully addressing the
i ssue, but helping is by trying to nake sure that
what ever m ght happen with these newdesigns --- there
is a very large tine constant invol ved.

And t hey have est abl i shed sone
requirements for operator interaction wth the
machi ne, and that allows for |onger tinme periods to
deal with any devel oping issues, which | think is a
very inportant and significant safety inprovenent.

Because if you | ook at today's reactors,
by and | arge there are ot her determ ni stic approaches
to operator interaction and foll ow ng procedures, and
in some cases they had to take action in a matter of
m nut es, and i n ot her cases naybe tent hs of m nutes or
hal f - an- hour

So there is that inprovenent. The rea
issue in ny mnd actually is if the organizationa
inmplications are significant, then should we be
increasing reliance on progranmatic i ssues; that is,

when we go to reduce margins and designs, ultimtely
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t hat means that with a reduction in margin and desi gn,
in sone cases that woul d place increased reliance on
programmatic issues. |Is that the right direction to
go.

CHAI RVAN APOSTOLAKI S: But you see that is
exactly the issue that | amraising, and t hat sonebody
has to be thinking about that.

MR. THADANI: That's an i ssue, yes. Yes,
| agree.

CHAI RVAN APOSTOLAKI S: | amnot naive to
bel i eve that we were going to elimnate the human from
t he | oop, but just as the designers have cone up with
this fix so to speak, which | think is very good,
maybe we can conme up with somet hing, and sayi ng that
a conbi nati on of these things will hel p us reduce the
i kelihood that we will eventually be --

MR, THADANI: And | think it is a very
good point. W need to take a hard | ook at this.

CHAI RVAN APOSTOLAKIS:  And | think al so
Mary's poi nt about defense in depth is a good one. |
nmean, defense in depth can hel p you. By the way, just
as a passi ng conment, on page 16 of this docunent, you
say that defense in depth licensing can lead to
unnecessary regul atory burden.

Well, it can al so m ss acci dent sequences
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can't it? Let's not forget that. It is not just a
regul at ory burden.

M5. DRU N Yes.

CHAI RVAN APOSTCOLAKI S: It is onthe top of
page 16.

MR. THADANI : One | ast not e regardi ng your
comment, Ceorge, which is well taken. In many ways
t he experience of the 40 years of licensing that we
have had -- and for instance, some designers in
Ger many have gone in the direction of having nuch nore
automatic action for certain systens.

Even before TM, they had installed
automatic reset to the blocked valves on the PRBs
because they had foreseen the possibility of a
transi ent that took place on Three Mle Island.

Now there was a significant debate of
design level in fact at that time, and the | evel of
automation, andinthe U S., for exanple, the |l evel of
automation is much less than it is in many other
countries, including CGernany.

So the reason that there is sone
precedence here regardi ng the experience of the past
40 years and what has been done wth that. A
tremendous anount of work was done there, and there

was a significant debate for the nmanufacturers who
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were building the same design in the US. and in
Ger many, for exanpl e, about what had to be added to in
fact prevent operator failure.

So there is a history there now It
didn't nmake many changes here in the U S., but
certainly I think we have to be | ooking for the new
generation of plants, and there is an additional
expect ati on.

And in those we should conpare what is
bei ng done i n ot her countries on simlar designs. But
you have a good point there.

CHAI RVAN APOSTOLAKI' S: | think the answer
to nost of these is yes.

M5. DRU N  Ckay. |'m done.

MEMBER WALLI S: Tom we asked t hese peopl e
to squeeze their presentation into an hour-and-a-hal f
and now they have half-an-hour. Can we help them
somehow?

MEMBER KRESS: Yes, we can hel p them by
keepi ng on the subject as nuch as possi bl e.

M5. DRUN. | amnot going to go through
t hese. This is just to show you that there is a lot
of issues, both policy and technical, that we are
going to have to deal with in the devel opnent of this

f r amewor k.
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This is just a sanpling and they are not
in any kind of priority order, and so necessarily see
the first one and think that is the nost i nportant one
and the last one as the least inmportant. They are
j ust exanpl es or sanples.

CHAlI RVAN APOSTOLAKI S: So t hese are i ssues
needi ng resol uti on, and who i s going to resol ve them
t he Comm ssion? Because they sound |ike policy
i ssues.

M5. DRU N. Sonme of themare policy and
sone of themare technical. It is a mxture her. |
do want to say that we do have a paper that has
al ready gone forward, where al ot of these i ssues have
al ready been covered i n a paper that just went forward
about a week ago.

CHAI RVAN APCSTOLAKI S: W have not seen
this. Well, have we seen this paper?

MR. FLACK: Yes, there was a presentation
onit earlier by Farouk, about a nonth before it went
out .

CHAI RVAN APOSTOLAKI S Ckay.

M5. DRU N And the plan that we hope to
have early this fall on the franmework, we wll
identify the bul k of the i ssues, and what our approach

is for resolution, and that is all | have to say on
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t he frameworKk.

VMEMBER WALLI S: | think in the present
context that what we really need to know i s how does
t his franmework hel p you to deci de what research to do,
because this is a di scussi on about researchisit not?

M5. DRU N Yes.

MEMBER WALLI S: Have we made that |ink or
are we in tw worlds here, where the framework i s out
addressing one set of issues, and the research is
somewhere el se?

M5. DRUN No, it is integrated.

MEMBER WALLIS: | hope it is.

M5. DRU N  Yes. Thank you.

MR FLACK: Moving right along to fuel.

MEMBER LEI TCH: Just before that, | had a
qguesti on about the AP-1000. | noticed that on these
presentations that the AP-1000 was on the list, and |
see here that it is not onthe list and | wondered if
that just got elimnated in the condensation, or --
well, in other words, if an AP-1000 cones in and
sonmeone wants to build it, does it go through this
advanced reactor framework or through the existing
f ramewor k?

MR. LEE: | think the AP-1000 is a user

needs within the research and there is a licensing
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certification schedule that is already establishedin
the Ofice of Research supporting the NRR on thermal
hydraul ics, as well as severe accident --

MR, ELJAW LA: Richard, let ne try to
answer the questiondirectly. The AP-1000is goingto
be license based on the existing framework, which is
10 CFR Part 52.

So al | of theregulatory framework and t he
structure are in place to address all the issues. As
far as the research to support that, Richard is
correct. W are on our way, and we have identified
what is needed to be done, and we are running our
tests, and we have our test run program to support
t hat .

So all the necessary infrastructure that
i s needed to support the licensing decisi on on AP-1000
is in place right now.

MEMBER LEI TCH. Ckay. Thank you.

MR, FLACK: Ckay. W will nove right
ahead to fuels.

MR RUBIN. Yes. | am Stuart Rubin --

MR ELJAW LA: If I may say that every
remai ni ng speaker, everyone has no nore t han about 10
m nutes. So pick and choose fromyour slides what you

want to cover.
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MEMBER KRESS: Thank you, Farouk.

VMEMBER POVERS: On the theory that it
m ght be useful just to assune that the nenbers can
read. | know that it is open to question, but as a
wor ki ng assunption, it mght work. So | amgoing to
junp right ahead. Wy do we care about the behavior
of TRI DO fuel under desi gn basis acci dent conditions?

MR RUBIN: Okay. | would Iike to answer
that with the first thing that I was going to say, and
the first thing that | was going to say is that safety
research inthe fuels area is extrenely inportant for
two reasons.

One reason is because of its safety
importance in the safety case of an HIGR, and the
second reason i s because of the uncertainties, whether
uncertainties related to the role in satisfying the
safety role in HIGR because of uncertainties
surrounding the <condition of -- the operating
condi tions and acci dent condi tions that coul d occur in
an HTGR as evi denced by the AVR

MEMBER PONERS: | amat a | ost at how t hat
answers ny question about the design basis accident
condi tions?

MR, RUBI N: Ckay. Let ne give you an

exanpl e. Two things, one of which cane to light this
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week. The first thing which we knew about for some
time was the so-called nelt wire experinents that were
done at AVR that pointed out that the tenperatures in
the core were several hundred degrees hi gher than had
been cal cul ated at the plant.

The second thing that came to light this
week was t he fact that about 200 pebbl es wer e observed
to be stuck and enbedded into the flow slots at the
bottom of the core.

In my mnd those two things perhaps go
t oget her very nicely and that the bl ockages that were
caused by the pebbles in the flow slots reduced fl ow
t hrough the core, |eading to the higher tenperatures
in the core.

Vell, it woul d be useful to knowwhat were
the actual safety margins of the fuel to be able to
stay i ntact at the hi gher tenperatures, and what woul d
be the effects of those higher tenperatures were an
acci dent to occur.

And it is for reasons |like that that there
may be uncertainties even in the new plant designs,
that we think we need to understand the perfornmance
[imtations of fuel.

MEMBER POVNERS: | don't doubt that we need

to know the performance limtations of the fuel, but
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what | doubt is the utility or the concept of design
basi s accidents.

MR. ELJAWLA: It is not the design basis
accidents, per se. It is, for exanple, the event when
the -- well, let's talk about the PPMR and when we
tal k about that it won't keep the tenperature to about
1600 degrees C.

And we are talking about billions and
billions of these TRI SO fuel particles in the core,
and the statistical variation in the manufacturing
process itself can |l end to put sone of these kinds of
particles that you don't know if they are a hundred
percent and made the qualification.

And we don't know at this tinme the effect
of radiation, and the effect of tenperature, and so
on. So they mght as a result of transient -- what
you call design basis transients, which mght need
into further formation of this particle and the
rel ease of fission product that is following that if
you have a depressurizati on acci dent or sonmething|like
that, can result in a larger rel ease, and whatever
release it is going to be.

MEMBER PONERS: All those things | am
willing to concede, but | think they energe when you

do your accident analysis. This idea of a design
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basi s acci dent, some prescribed accident, and we wi ||
establish sone threshold -- and say 2200 degrees
fahrenheit -- and say that you are okay at 2198, but
got help you if you go to 2201, is just a failed
concept .

MR, ELJAWLA: Ch, | think we may be --
and Stu will correct me if I am wong here, but |
think the idea that we have a |imted nunber of
pebbl es, for exanple, or the size of particles that we
are going to be testing.

We are going to heed them for exanple, to
a different tenperature and | ook at their behavior,
but we will continue until the nmelting of this fuel.
So we are going to maybe stop during the heating
process and t ake sone neasurenents, and continue with
t he heating, and take anot her neasurenent, until you
fill them and get the final conclusion.

But it is not going to be focused
conpletely on the design basis concept. That is a
part of the |icensee or the applicant's submttals.

MR. RUBI N: | think you just heard two
i ssues there. One is the uncertainty regarding the
operating conditions and that the fuel could play a
role in actual fuel performance, and how that woul d

pl ay out during an accident.
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The other that Farouk nentioned was
uncertainties regarding the fuel fabrication, and how
that could lead to differences in physical properties
and characteristics which fuel plays out i noperation.

MEMBER PONERS: Again, all these things |
amwlling to stipulate, but ---

MR. RUBIN. And that eventually connects
to the source term which eventually connects to the
deci si ons on cont ai nnent versus confinement. And if
we are going to be able to make a decision on
contai nnent versus confinement, we really need to
under stand what a high | evel of uncertainty and what
t he performance capabilities are of all of those.

VEMBER POVERS: And those things | am
willing to concede. What | am asking about is what
rol e does design basis accident play in this? And |
think they should play none. You are nmmking a
criterion based on risk, and you should | ook at the
entire panoply of accidents that are possible at this
plant, and not pick out sone that are of sone
speci al i zed t hing.

MR. RUBIN. The intent is that the fuel
needs to perform over the spectrum of accidents,
starting fromnormal operation and all the way t hrough

what are traditionally call ed design basis acci dents,
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and those that are beyond.

MEMBER ROSEN:. That sounds suspiciously
like a rationalist's point of view.

CHAI RVAN APOSTOLAKI S: And you have to
poi nt that out.

MR. FLACK: Do you want to go through the
vi ewgr aphs, or woul d you prefer to just |eave it open
for questions, and then we will nove on if there are
no further questions?

MEMBER KRESS: I think that is a good
suggestion, and just to |leave it open for questions,
and nost of the nenbers have al ready had benefit. Now
t hat sort of | eaves the audience out alittle bit, but
sonetimes we have to do what we have to do.

So why don't we let the menbers thunb
t hrough and see if they have any questi ons.

MEMBER POVERS: Good. Let nme ask a
guesti on. How do you do accelerated testing of
critical particle fuel?

MR, RUBIN. Well, accelerated testing is
basically the rate of burn-up

MEMBER PONERS: No, it's not.

MR. RUBIN:. Well, if you burn up the fuel
within the tine scale that it would see in a reactor,

which is real tine irradiation, or do you burn it up
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at a rate, and we achieve the end of life burn-up in
a much shorter tine.

MEMBER POVERS: You are assum ng that
there is no dynam c chem cal process taking place in
t hat coating.

MR. RUBIN: No, | amjust descri bi ng what
a definition of accelerated testing is. | am not
saying that is what you shoul d do.

VMEMBER POWERS: Wll, that is not a
definition of accelerated testing. | nmean, there you
are just focusing on burn-up, and how much fission
products you build into it.

MR RUBIN. Well, don't get me wong.

MEMBER POVERS: There is chem cal
processes taki ng pl ace, and now you have got sone real
headaches.

MR. RUBIN: And you are absolutely right,
and you have junped to one of the things that we
wanted to do in the radiation testing is actually run
some pebbles, and accelerated versus real tine
irradiation testing, where we would do it both ways.

We woul d do the traditional radiation in
the accelerated way, which is what is used in nost
fuel qualification progranms, but we would al so set

aside sonme pebbles and do it in a real tine
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irradiation, and then conpare the results in terns of
fission gas rel ease and acci dent performance.

MR FLACK: Okay. Anything el se?

MEMBER PONERS: Well, it sounds to ne then
that fuels, and especially with coated particle fuels,
we have got a trenendous probl em and what constitutes
t esting.

And it is sonme of your statistical
problem but | think in this context that it is even
wor se, because what you have is a bunch of little
particles within a great big ball, which itself has a
tenperature grade across it.

So no one of those little particles is
representative of any other particle. And so how do
you do testing, because each ball is itself in a
different thermal grade end. | nmean, thisis alot of
testing here that we are tal ki ng about.

MEMBER KRESS: You can run tests wth
balls inauniformtenperature if youirradiate first
and then test |ater.

MEMBER POWNERS: But why is that useful to
me?

MEMBER KRESS: Well, that is the way that
nost of the LWR fission product release tests were

run.
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MEMBER PONERS: Well, | would still ask,

why is that useful to ne? It seens to me --

MEMBER KRESS: Well, it gets rid of this
i ssue of tenperature differences between them

MEMBER PONERS: Yes, but if that termis
conparabl e tothe chemical -- if the thermal diffusion
termis conparable to the chemical diffusion term
that better have it hadn't it?

MEMBER KRESS: Yes, but | don't think this
is athermal diffusion issue. | think it is a fuel
failure, particle failure issue in ny m nd.

MEMBER POVNERS: The thermal gradient is
enough to cause the core of these coated particle
fuels to nove across and inpact the silicon carbide
| ayer. So thermal gradients to me seemto be fairly
i mportant here.

MR. RUBIN:. Well, there are two gradients.
One is a gross gradient through the pebble, or the
elenent let's say, in a pebble bed core. And then
there is the gradient across the fuel particle, and
any particular particle will have to | ook at both of
those to know exactly what the tenperature, the
absol ute tenperatures are.

And t hose cal cul ati ons are done as part of

doing a fuel irradiationtest to understand what t hose
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tenperature distributions are in the particles, as
wel | as across the pebble, and the objective is to be
sonewhat conservative, but know ng what that | evel of
conservatismis

And when you have a real tine irradiation
are you going to be running -- excuse ne, where there
is an accelerator radiation, you are going to be
runni ng at a hi gher particle power, and you are goi ng
to be increasing the tenperatures across the
particles. So that will certainly drive the therm
nmechani cal failure mechani sns.

But because you end the irradiation
sooner, the chem cal effects nay not have a chance to
pl ay out over that shorter tinme, and so that gets back
to one of the reasons why you are doing real tinme
irradiations as well.

MEMBER KRESS: Wel |, regardl ess of howyou
do the test, it is still a small sanple, and you have
to assune that the sanple is representative of a huge
nunber of particles, and you have to convert it into
some sort of fission product rel ease nodel

| do think that you have a substanti al
research problemon your hands there, and part of it
is to assure yourself that what you determ ne from

this small sanmple is going to be representative of
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what you have | oaded into the core.

And | don't know howyou do that. | guess
this is a statenent or a question. How do you assure
yoursel f that this small sanple of testing, where you
devel op your fission product release behavior of a
nunber of small kernels, how do you assure yourself
t hat what you | oaded into the core will behave the
sanme way?

MR. RUBIN: This is a particular question
for fuel qualification prograns, because in fuel
qualification prograns, you generally take early
production fromthe productionfacility, and you don't
take the production froma |arge nunber of batches.
You take it fromthe first several batches that neet
t he specifications.

So the variability in that particular
batch that is used t o make your qualification fuel may
not be representative of fuel that is comng off the
assenbly line years |ater, where many batches and a
different kind of variability goes into production
fuel.

My understanding is that sonme of that
variability di fferences between qualification fuel and
production fuel is accounted for in factors that are

applied inthe licensing application of failure rates
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that are seen in the qualification tests.

And typically in Europe, they woul d apply
a factor of 10 to the particle failure rate that cane
out of the qualification test and say that is the
nunber that we are going to use if we have 10 to the
m nus 5th particle failure rate, and qualification
test, and we will use a failure rate of 10 to the
m nus 4th for |icensing purposes to account for things
i ke that.

MEMBER POVERS: | guess the question
really is, is okay, a rate of 10 sounds great, but is
it?

MEMBER KRESS: Is it big?

MR. RUBIN. Well, then you have to take a
| ook at what are the variations that one saw in the
run for the fuel qualification, and |ook at the
vari ations that are associated with production, and
use sone of your analytical tools that account for
variations in property's thicknesses, strength,
density, and so forth that play out in terns of
failure performance and t hrough Monte Carl o anal ysi s,
whi ch are part of the codes which | didn't get to.

And you can under st and howt he di ff er ences
inthequalificationtest variabilities conparetothe

variability in the production fuel and if that would
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have nmade sone di fferences froman anal yti cal point of
view in the nunber of particle failures.

So you can kind of get your arnms around
t hose differences through the anal ytical codes that
use Monte Carl o techniques.

MEMBER KRESS: Yes, this is statistical
i nference, a classical statistical inference problem
and you just have to ask yourself how many sanpl es of
a test and conmpare it to howmany | amputting in, and
use your classical statistics | guess, to determ ne
t he uncertainty or the ranges, and the confi dence t hat
you have in the results.

MR. RUBIN. And howthat translates into
fuel failure, you need an analytical tool to see how
that mght differ there.

MEMBER WALLI S: At this subcommittee
neeting, | was inpressed with the i mense anount of
scientific information that you wish to gather. |
think at sone point you are going to have to decide
what is the mninmum information you have to have
before licensing decisions can be nade.

And soneone is going to have to say you
are going to stand firmand say that unl ess you have
t hat i nformati on, you cannot nmake | i censi ng deci si ons.

| don't know what that is, but within this huge
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program that you could enbark upon, what is the
structure whi ch enabl es you to say this nmust be done,
or you cannot nake |icensing deci sions.

Therefore, we have to do it and how do we
do it efficiently. And | have not seen that, and I
t hink you are going to have to do that at some tine.

MR. ELJAWLA: 1 think we have done that,
and what you see in the plant is the mninmm
information that the agency needs to nmeke its
deci si on, and whether this information is going to be
provided by the applicant or the NRC is what is
mssing at this time. But we will have to have this
information to make the deci sion.

MR, RUBI N: Yes. | think | gave an
exanpl e of conducting accident sinmulation tests that
followed the traditional wap up quickly and hold it
constant tenperature of the maxi num accident
t enperature, versus an acci dent sinul ati ontenperature
profile that actually tracks the predictedtenperature
of the fuel during a heat up accident.

And t he applicant and the pre-applicant |
should say had indicated in their qualification
program plans that they mght do that. So they do
that and | think we woul d have |i ked themto do that,

and then we would not do that.
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But they recogni zed that is an i ssue and
we recogni ze that is an issue.

MR. ELJAWLA: As we indicated, we need to
nove on, but as we indicated, this is a gap anal ysis,
per se, about the information that the agency needs to
acquire to be able to make its deci sion.

MEMBER KRESS: | have a couple of nore
questions. Inthe -- | |ooked through your plan, and
there is a lot of stuff init, but I didn't see any
mention of the potential utilization of what Andy
Kadack calls his licensing by test, particularly for
t he gas cool ed reactor concepts.

Is that a research issue as to how you
woul d you -- or what that would consist of, and how
you woul d utilizeit, and howyou woul d participatein
it, and things of that nature? |Is that a research
i ssue?

MR. WLSON: Jerry WIson from NRR I
have heard a |little bit about M. Kadack's proposal,
but not a lot of details. As you knowin Part 52, we
require tests that denonstrate the performance of new
safety features.

So the test is a part of our nornmal
i censing process. | think that M. Kadack is

envi si oni ng nore testing and perhaps | ess revi ew and
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the details of how that would work out we have not
really | ooked into.

MEMBER KRESS: Well, | guess ny question
is should that be part of your research plan, to be
t hi nki ng about that, or is that too premature?

MR FLACK: Well, I thinkit is there, but

it's just howyou go about getting the information you

need. | nmean, the research plan is to identify the
i nformati on you need. Now, there may be ways of
getting it.

One m ght be t hrough t he test programt hat
Andy Kadack i s proposi ng, and ot hers may be | aboratory
and so on, but the plan wasn't to say this is the way
togo get theinformation. It'sreallytosaythisis
the informati on we need.

CHAI RVAN APOSTCOLAKIS: | think thereis a
big difference though. The information that we need
to review a license application, and plus all the
ot her disciplines that you have nenti oned.

And | think what Dr. Kadack is proposing
is different. He is saying build the prototype and
try tonelt it. Now, howam| going to do that, and
how am | going to gain enough confidence from ny
exercises there that | can convince a regul ator that

| don't need the extensive reviewthat | normally get.
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And | think that is different fromthe

information that you are collecting now. | nean, it
is very different. It is not even clear that it can
be done.

MEMBER ROSEN: It inpliesthat if at first
you don't succeed --

CHAl RVAN  APOSTOLAKI S: Try, try, try
agai n.

MEMBER ROSEN: Yes. You keep trying to
melt it, right until you do, right?

CHAI RVAN APOSTOLAKI S: Yes, but what does
it mean to try? Wat aml going to do? Aml going to
put a bonb in there? So you have to tell ne what is
acceptable to do. | need an envel ope.

MEMBER KRESS: You need to run it through
t he desi gn basis acci dent.

CHAI RVAN APOSTOLAKI S: Exactly. | need an
envel ope of acci dent sequences that | amgoingtotry.
It is not obvious, and this is not a standard
experiment, and when you go and you have controlled
condi tions, and you want to do sonet hi ng.

He says allow ne to build it and then
will denonstrate to you that it cannot melt. Well, I
don't know how you denonstrate that. So | think that

Tomis right. | nean, sonebody ought to be thinking

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

256

about it. It is not just a matter of collecting
i nformati on.

MEMBER KRESS: | guess the ot her question
that | m ght have is | presune one of your tools that
you are going to use to analyze the safety status of
things |ike the gas cool ed reactors, and maybe | ater
on the GEN-4 types, will require the use of sone sort
of updated version of MELCOR, | guess.

MR. ELJAWLA: That's correct, yes.

MEMBER KRESS: So | guess ny question
i nvol ves the fission product rel ease nodels that are
in MELCOR, or alnost irrelevant to the ones that are
in there now to the gas cool ed reactors.

So | guess the intention of the resources
is to devel op enough database on fission product
rel ease, and chem cal species, and transport behavi or,
to repl ace those MELCOR nodel s wi t h nore rel evant ones
or gas cooled reactors. It sounds |like a daunting --

MR. LEE: Yes, it is. 1In the gas cooled
reactor, if you ook at the -- for the prismatic one
and the traditional reactor has these cladding
materials that are associated with those type of
reactors.

So that nodels closer | guess to what

MELCOR i s doing nowwith LMR fuel, and it is not clear
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at this tine how we are going to do the pebbles yet,
because you have a TRI SO fuel --

MEMBER KRESS: For the heat up phase of
t he acci dent.

MR LEE: Throughout the whol e accident
and every aspect of it. You have the TRI SO fuel and
t hen you have the big pellets, and so we have to think
nore about how to nodel it.

MEMBER KRESS: Yes, | thinkit is goingto
take a | ot nore than nodeling. You have to have the
dat abase.

MR LEE: And al so the database, of
course, and also in the fission product transport
aspect, is that there is a lot of graphites now If
the fission products get out into the graphites, what
are theinteractions between the graphites and fission
products. Those are the areas that we are review ng
to see how we can nodel those.

MEMBER KRESS: That seens to be one of the
areas where you are going to have difficulty deciding
what NRC does and what the |icensee nust do.

MR. LEE: And we are at the very begi nni ng
phase of literature reviewto see what has been done.

MEMBER KRESS: That is a good start.

MR. LEE: In both areas, in pebbles, as
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well as in the prismatic areas.

MEMBER KRESS: Are there other questions
t hat the nenbers have?

MEMBER POVNERS: | woul d appreci ate going
on and hearing about the materials program

MEMBER KRESS: Yes, why don't we spend
time on the materials programwhile we are at it with
what time we have left.

MR. MUSCARA: It is clear that we want to
mai ntaintheintegrity of pressure boundary conponents
and i nternal conponents and possibly | shoul d nove up
the third slide fromthe bottomto the top. W do
depend a great deal these days on PRAs, both for the
design and for the licensing of these plants.

For newplants, thereis very limted, if
any, data on t he behavi or of materi al s and conponents.
W do not have any data on the actual on the actua
failure of abilities.

And one good reason for conducting the
materials research work is to identify potenti al
degr adati on nmet hods and t he environnents of interest,
to quantify these, and then be able to use i nformati on
from fracture mechanics to determne failure of
probabilities for the different i mportant conponents.

And that information then could go into
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t he PRA and reduce the uncertainty in the val ues t hat
are selected for the failure of probabilities of
passi ng conponents.

And since there was sone di scussion as
said, | thought that I mght bringthis upto the top,
but Dr. Powers is quite right. Very often in trying
to do materials work the answer cones back, well, it
is lowrisk, and why bother doing this. You don't to
do an inspection.

It is okay if a material fails and the
risk islow WlIl, inthis case, we have very little
i nformati on on howto even -- on what data to provide
to the PRA on the probability of failure.

So a good reason for doing work in the
materials area is just to get that information on
probabilities of failure.

MEMBER PONERS: \Which of these advanced
reactors involve graphite as a noderator material ?
And we have at | east sone experience in this country
with graphite as a material in a reactor.

And that experience is kind of uniformy
bad. | see lots of discussion of alloys here, but |
don't see graphite expertise.

MR. MUSCARA: | had divided this up into

two areas; the high tenperature nodels and then
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graphite. Clearly, there is not a great deal of
expertise in graphite, but a key point inthe graphite
area is that the information that was devel oped on
graphite is based on the old graphites.

And we know that the properties of
graphite, both the initial properties and the
irradi ated properties, are heavily dependent on the
makeup of the graphite, as there are materials in the
processi ng.

So there is some data for the old
graphi tes, but those graphites cannot even be produced
t hese days because raw nmat eri al s have di sappeared and
those specific mnes are closed down. Sonme of the
manuf acturers are no | onger around.

So we have new graphites and the attenpt
is to make the new graphites like the old graphites,
and to use the data fromthe old graphite to nake
deci si ons t oday.

And that is a key area where we need to
devel op the new data on the current graphites. In
addition, you need data on the irradiation of
graphites. This kind of data is quite expensive to
obtain and tinme consum ng.

In ny view, what we also need is to

devel op correl ati ons between the irradi ated graphite
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properties and the radi ated graphite properties. And
this way, whenever we have a small change in the
graphite manufacturing, we have to be able to
establish or estimate what the irradi ated properties
shoul d be.

So there is a need for a great deal of
information on graphite and the irradiation
properties, strength properties, oxidation properties.
Sonme data is available, but none of it with the
current graphites.

MEMBER PONERS: There i s a whol e series of
progress docunments called progress in graphite, and
research, and it is a huge body of work devel oped over
the years, and essentially you are saying that it is
the wong material, the wong conditions. | can't use
the stuff. So you have to regenerate all of that.

MR. MJUSCARA: Yes, that is correct. In
fact, some of the data that is available is what we
call the thin graphite, the graphite sl eeves that are
used in the U K plants.

And in trying to apply that data to the
| arge raw graphite, again there is a probl embecause
the properties change through the thickness, and
therefore theirradiating properties alsow Il change

t hrough the thickness.
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MEMBER PONERS: M recollection -- and

know nothing about the U K graphites, but ny
recollection is that when they tried to neasure
properties on the mterials, they |ooked Iike
materials property data. |In other words, a shotgun
bl ast at a target m ght give you a tighter pattern

And correlating that isinthe eyes of the
behol der, and property data is just tough to get.

MR MUSCARA: And there is also a | ack of
standards, both in the graphite itself and on howto
design with graphite.

MEMBER POWERS: So you are pretty nuch
where you were in the '60s when we started on the
current generation.

MR. MUSCARA: And one thing that we have
done is identified a nunber of issues in both netals
and graphite. W have shared this information with
the international community. For exanple, the
Eur opean comuni ti es.

They have | ooked at our pl an and t hey have
decided that it is quite an interesting and good pl an
and what needs to be done, and in fact the EC is
willing to pick up quite a bit of the work that we
have defi ned.

And hopefully we can cooperate with them
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by providing sonme recent results from our work.

MEMBER PONERS: Well, if we are going to
go to these graphite type fuels and noderators in the
Western World, and these things with graphites, what
you say here about the codes and standards cones
t hr ough scream ngly.

We all ought to be working on the sane
graphite at the sanme place and at the sane tine,
because it is a form dable anount of data. You are
going to beconme an international travel er here, Joe,
and you are not going to have tine to do risk
assessnents.

MR, MJUSCARA: Wl |, talking about the
graphite area, we recogni ze that there is a great deal
of lack of experience within the agency and in the
States. We have two new people in the branch. One
person wi Il just be handling graphite i ssues; and the
ot her high tenperature materials.

And that is Dr. Charles Geen on the
nmetals and Dr. Srinivasan, who was here earlier, on
the graphite. W have devel oped an assignnent, a
t hree nonth assignnment inthe U K., for Dr. Srinivasan
to learn fromthe experts in the U K and to start
devel opi ng sone outlines for the codes and standards

that are required.

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

264
MEMBER POVNERS: Again, | will point out to

you that we did operate a huge graphite noderated
reactor in this country for a long, long tine, and
there were a substantial body of nodeling and
i nformati on generated in connectionwth that reactor.
And | doubt that it is large conpared to
what the U K has, but it is a non-trivial database.
MEMBER KRESS: Is any of that graphite
still available in case they wanted to have any?
MEMBER POVERS: You woul d have to ask the
guys at Hanford. | just don't know. | have really
| ost touch with themover the [ ast 10 years, Tom Ten
years ago, | was intothat bigtime, and quite frankly
| found sonme of the nodeling they had done, for
i nstance, on graphite oxidation of channels and the
catal ytic effect of fission products andinpurities on
graphite oxidation to be pretty inpressive stuff.
And then they got into their growth
probl ens, and between thensel ves and the Canadi ans,
they collected a huge anount of data about how
graphite grows and how defects are built into the
material and things |ike that.
But it is going to be the sane problem
VWhat ever graphite they had, and if that isn't the

graphite that you have got, | don't know of anybody
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who has ever found a way to take data fromone type of
graphite and translate it over and say that tells ne
what that other graphite is going to do.

MR. MJUSCARA: The European conmunity is
pl anning or has already decided and selected five
di fferent graphites to conduct experinmental work on;
irradiations, and fracture, and so on. \%Y%
recommendati on was that we could use that as a base
program to build upon and conduct sone paranetric
studies togo alongwiththat testingtotry and start
devel opi ng sone of the correl ations.

And | suggested that we get together an
i nternational group of experts to define what those
paranmetric tests are to be in conjunction with the
tests that they are already planning. It should help
in at least trying to get a correlation.

MEMBER WALLI S: | am puzzl ed here. I
nmean, the agency i s expecting to receive applications
for licensing of reactors, which graphite plays a
major role, and presumably the designers knew
somet hi ng when they designed those.

And yet the inpression you give is that
very little is knowabout this stuff. | amastoni shed
that anyone would then submt a design based on

sonething where so little is known, or is it sinply
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t hat the agency doesn't know it?

MR. MUSCARA: | don't think so. They knew
a great deal with the old graphites, and now they are
pl anning on using that same old data from the new
graphites and that is where the problemis. Gaphite
isnot avery niceuniformmaterial. It really varies
frombatch to batch and from source to source.

MEMBER POVEERS: And then you meke the
argument that the equival ent of core danage frequency
is 10 to the mnus 8th and so it doesn't nake any
di ff erence.

MEMBER WALLI S: Li ke these nysterious
heats that we get with --

MEMBER KRESS: John, do you have any w ap-
up coments you want to nake?

MR. FLACK: Yes, | guess it is about that
time. Sol guess | will nove to the | ast viewgraph if
there are no other questions in any of the areas.
This is asumary. | think we have probably di scussed
t he nost inportant itens already.

MEMBER WALLIS: So we wi || assune that the
t hermal hydraulic programis in great shape because we
didn't hear anything bad.

MR. FLACK: Well, here are a |l ot of needs,

and we t al ked about t he research and about how nuch we
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need to do with the applicant, versus our purpose in
trying to establish a technical basis for decision
maki ng, which affect a ot of things as to how nuch
defense in depth we m ght need and so on

Again, we are considering these new
designs as they cone in, the pre-applications, and we
will be expanding to try to accommpdate those and so
on. We will have official stakeholder neetings with
the ACNWI ater this nonth, and we planto transmt the
plans to the Commission this fall, 2002.

And certainly seeking their support, and
continuing with non-light water advanced reactor
research activities, and not to becone overwhel ned by
sonmething else. So with that, I wll conclude the
presentation.

MR, ELJAW LA: Tom if | nmay, as you
heard, we are faced with the charge to continuously
reprogram our resources and we have drastically
reduced the gas core reactor sources to address the
emer gi ng i ssue of ESBWR and t he CANDU, and woul d | i ke
to hear from the conmittee, although that plan is
going to the Conm ssioninthe fall, we would like to
hear fromthe Comri ttee what you thi nk about gas core
reactors and whether we should pursue a research

programin this area or not.
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| amnot telling you what to say, but |
think we would like to hear fromyou. So that wll
help us in determning howto allocate resources in
the future.

MEMBER KRESS: W will take that on as an

obj ecti ve.

MEMBER FORD: | just want to be sure that
the deliverable in Cctober, the fall, will be the
updated plan that you have there, and it wll not

i ncl ude any actions onprioritizationor outconmes from
the prioritization.

MR,  FLACK: The plan hopefully wll
establ i sh what those prioritizationsultimately are by
what it says about the need to do this research, and
why we need to do it, and what it is, and how it
rel at es.

To that extent, it wll play a role
certainly in howthe prioritization takes place, but
the prioritization would not be taking place within
t he context of the plan. The prioritization process
is a separate process, and where certainly this wll
support it.

And in transmtting the plan to the
Conmi ssi on, we wll describe to them the

prioritization process and our views on that. But it
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woul d not be as part of the plan itself, at |east at
this point.

MEMBER RANSOM | have one general comment
that | see mssing, not only fromthis plan, but al so
inresearch in general, and that has to do that as we
nove t owar ds t hi s probablisticrisk evaluationsort of
framewor k, how uncertainly has evaluated with regard
to thermal hydraulic nodels of the ones that | amnost
famliar wth.

CSAU et hodol ogy real | y wasn't an end-al | .
It was a first attenpt at trying to establish or
incorporate uncertainty into these kinds of
cal culations. But | don't see any continued efforts
totry to refine that.

And certainlyintryingtodeal with-- we
have been witing a paper on uncertainty and thermal
hydraul ic code cal cul ati ons. There is a lot of
uncertainty in how you go about doing that.

MR. FLACK: Yes, sure, and | guess that it
is sort of intrinsic to the way we do business in
trying to understand the uncertainty as you devel op or
try to understand the phenonena.

And not as a separate entity, but as an
integrated part of the whole. So | guess that you are

saying that while inthe planitself it is not called
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out specifically, but it certainly has the attention
of the people doing the work as to what the role
uncertainty plays within its context.

Soit is sonethingthat one actually lives
with in developing these nodels and using these
nodel s, and not apart from what we are going to use
the results are.

| mean, | think it is intrinsic to a
decision that is mde, and as was pointed out,
uncertainty always plays a role in these deci sions,
and that has to be determned, since it will play an
inmportant role, and especially in our concepts of
defense in depth and so on.

CHAl RMAN  APOSTOLAKI S: | guess the
guestion though is really is there a formal way of
assessing uncertainty, which in this case is really
nodel uncertainty, and that is the question. W know
that it is a part of the decision making process.

MEMBER RANSOM | have al ways been amazed
at how nuch experinental data there is around, but how
little of it is actually utilized.

CHAI RVAN APOSTOLAKI S: Ri ght. W are
tal ki ng about it, but we are doing very little about
it.

MEMBER WALLIS: And in the Baysi an, every

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

271

time you get a data point, it tells you sonething
about the uncertainty.

CHAI RVAN APCSTOLAKI S: Sur e.

MEMBER WALLI'S:  But we don't know how to
quantify it.

CHAl RVAN  APOSTOLAKI S: That's right.
That's right. Anything else? If not, thank you very
nmuch, | ady and gentlemen. We will recess until 10: 30.

(Wher eupon, the neeting was recessed at
10: 09 a.m, and resunmed at 10:30 a.m)

CHAI RMAN APOSTCLAKIS:  The next itemis
the overview of the NRC Research Activities in the
Seismc area. Dr. Powers, please chair this
particul ar session.

MEMBER PONERS: About 6 or 7 nonths ago,
we got a docunent in for possible reviewin the area
of sone of the esoterics of seismc fragility
analysis, and it occurredto ne that the comrttee had
never had what | wuld call a conprehensive
exam nati on of our research prograns and studies in
t he area of seisnol ogy.

And despite the fact that was an area t hat
constituted kind of a baseline and risk that is kind
of difficult to get plants belowa fairly significant

area, and over the course of the last 9 nonths,
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guestions have arisen in connection with seismc
effects that made it even nore inportant to ask for
what | would call a tutorial about earth sci ences and
eart hquake engi neering at the NRC

So | asked particularly Andy Murphy if he
coul d put together something for us to ki nd of educate
us in this area. | originally viewed this as
primarily an information briefing to the conmttee,
but as things have progressed, it became obvi ous t hat
it would also be an excellent basis for preparing a
report on the research programin seisnology at the
NRC as wel | .

And so | think it serves two functions,
but I think the nenbers would be best served by
| ooki ng upon it as a chance for themto get a glinpse
of earth sciences and earthquake engi neering at the
NRC, and what is going on, and what is needed, and
what needs are bei ng net, and what needs are not bei ng
met .

Because quite frankly this area has shown
a sl owdegradation in the fundi ng area over the course
of time, to the point that one even begins to ask the
qguesti on of whet her the appropriate | evel of techni cal
expertise can be maintained at the agency.

It is particularly poignant, becauseit is
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an active area of research, particularly inJapan, and
so havi ng enough fundi ng to cooperate inthat research

is probably sonething the agency seriously wants to

consi der.

Sowith that introduction, I will turnit
over to the speakers. | amnot exactly sure who is
going to lead the pack here. | hope that M ke

Mayfield is going to lead it so | can beat on hima
little over his heavy section steel program but he
seens to have had the good sense to | eave the field.

MR. DORMAN: Thank you, Dr. Powers. | am
Stan Dorman, and | am Chief of the Engineering
Research Applications Branch, which includes the
Sei sm ¢ and Earthquake Engi neering Program And we
appreci ate the opportunity to cone down and share with
you the work that -- well, some background on t he work
t hat has been done over an extended period in this
ar ea.

As Dr. Powers noted, there was a fairly
substantial programin this area in the '80s, and we
will talk to you a little bit about that. W wll
al so share with you the work that is going on now, as
wel |l as what we see as some of the current issues to
be concerned about in the area of earthquake

engi neeri ng and sei sm c program
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And we wi Il talk toyoualittle bit about
what t he resources that we currently have and what the
i nplications of those may be. So with that, | wll
turn it over to Andy to give the presentation.

MR. MJURPHY: Ckay. Thank you. Dr. Powers
asked ne to put together this tutorial that explains
where the earth science and earthquake engineering
program has been in the past, and what it has gone
through in the last few years, and what it has
acconplished, and what it is trying to acconplish in
the future.

| have got the outline of the presentation
here, and one thing to understand at this stage is
that while | will be tal king about the earth sci ences
and the earthquake engi neering, sort of as separate
entities, it is inportant to notice and to know t hat
there is considerable interaction and cross-tri pping
bet ween these two progranms, to the two parts of this
program

| will be talking about the past
activities as | said in both areas, and then nove on
tothe current activities, and then tal k about future
activities that have been funded or proposed to be
funded, and then sone of the open issues that we are

facing at this tine.
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It isinportant as | saidto note that the
i nteraction between the organi zations are extrenely
i nvol ved as you wi Il see as | begin tal ki ng about some
of these things in particular.

| have got the next two vi ewgraphs t o show
t he budget from '79 until the present, and as Dr.
Powers indicated, that in the past there had been a
consi der abl e budget, and it has been sonewhat reduced
to the present.

This is donein actual dollars rather than
in constant dollars or anything nice like that. So
that the decrease that you do see is the one that is
actually in place.

The budget shown her e anounts t o sonet hi ng
i ke about $70 m I lion over the 25 years or so that we
have had this program The next one shows t he budget
t hat we have had for the earthquake engi neering from
'85 to the present.

It only goes back as far as ' 85 because of
the way the budget nunmbers were kept, and it becane
extremely difficult to sort things out between
structural engineering and earthquake engineering
prior to '85.

And thi s programhere represents a budget

over about 25 years, going back to '75, where | have
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some summary nunbers of about 40 to 45 mllion
dol | ars.

MEMBER FORD: Wy was there a peak in
funding inthe "95 to '97 region, or a relative peak?
What propagated that? Wat forced that?

MR. MURPHY: Just sinply a matter of the
topics that were of interest at that particular tine,
and the prioritization that they were given. It was
an ongoi ng annual prioritization business system

So that if you want the argunents and t he
i ssues that were present during that tine were of
hi gher priority than they had been in the past.

MEMBER FORD:  Ckay.

MR. MURPHY: We will start the di scussion
with the earth sciences, and | note that this is the
solid earth sciences, seisnology and geol ogy, and we
have had a programin neteorology in the past.

That was ended in about the early '90s,
and there have been a few topics since then, but
basically it has been a solid earth science program

The principal interest in the earth
sciences has been seismcity. Were do the
eart hquakes occur, and where have they occurred, and
where will they occur i the future.

This term of paleoseismcity is a term
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referring to old or ancient seismcity, and this is
t he historic and prehistoric records that provides us
an indication of the structures that exist, the
geol ogi cal structures, and how they interact.

Again, this is sort of an outline, and
will be talking about the seismcity, and talking
about geology andits contribution. | will talk about
t he sei snmographic networks, which in ny mnd as a
sei snol ogi st were the background of a lot of the
program

It provided the basic information that we
used to develop the seismc source zones and the
ground notion propagation. Al of these nicely fed
into the probabilistic seismc hazard assessnent and
t he gui dance t hat we have devel oped over the years for
t hat .

The geol ogi cal studies that the NRC has
sponsored over the years have been quite extensive.
W nade a significant effort to work with the State
geol ogi cal surveys and U. S. geological survey to
i nprove the cost benefit fromthe prograns that we
were studying, and also to get the people that were
actually involved and knew their States, and knew
their regions, involved in the program

W had established basically three

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

278

regi onal prograns; one in New Engl and, which | ooked
particularly along the East Coast and in the St.
Law ence River Valley; the New Madrid, | think, is an
obvi ous i ssue.

The three | argest earthquakes that have
occurred in the Continental United States could be
argued to have been the ones in New Madrid in 1811 and
1812.

MEMBER WALLI S: It rang the bells in
Bost on.

MR, MJURPHY:  Yes.

CHAI RVAN APOSTOLAKI S: What ?

MEMBER WALLI S: It rang the bells in
Boston and it is called Madrid isn't it?

CHAl RVAN APOSTOLAKI' S:  Madrid, yes.

MR. MJRPHY: Well, it depends upon the
i nfl uence of your geol ogi cal or geographi c upbri ngi ng.

MEMBER WALLI'S: The locals call it Madrid
don't they?

MR. MJURPHY: Yes. | went to St. Louis
University and was well i ndoctrinated in ny
m spronunci ation of the term but had not been
t horoughly educated on that vyet.

Charl eston -- and | can get that one ri ght

-- and there we had quite an extensive program over
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the years wusing principally the U'S. Ceol ogical
Survey, because they had provided us in part with the
basis that we had used for a long tinme in citing
guestions in the Southeast United States.

There was an opi nion that principally the
Char | eston eart hquake was |i kely to have occurred and
repeat itself in the Charleston area, rather than in
ot her places up and down the East Coast with simlar
geol ogy.

Now, after many years of proper geol ogi cal
studies, the basic conclusion that cane from that
program was that there is a | ow correl ati on between
the seismcity that we are interested in and the
sci ence geol ogy.

That we had a nunber of statistical
studi es and that probably happen before we knew about
probability, and that if you | ooked at what was on t he
surface, it did not provide a good indication -- it
definitely did not provide a good indication as to
what was going to happen beneath the surface, and
where the earthquakes were occurring.

And in the Eastern United States,
typically the earthquakes are occurring between 5 and
about 20 kilonmeters, with the mgjority of them being

bel ow 10 kil onet ers.
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It turns out that the surface geol ogy,
while informative and interesting, did not provide a
strong correlation or an indication of when the next
bi g earthquake, or where the next big earthquake was
going to occur.

As | i ndi cat ed, in nmy mnd the
sei snogr aphi ¢ networ ks were the Basi ca background of
the data gathering for the seismcity questions for
the central and eastern United States. At one tinme
the NRC was sponsoring and funding about 18 or 19
regi onal m croearthquake networKks.

Typically these data were recorded by
si ngl e conponent vertical high frequency, and we cal
t hemweak notioninstruments, withtel ephonetel enetry
back to a analog central recording place, and
general ly these were i n cooperative prograns with the
uni versities, such as Col unbia University, or Boston
Coll ege, MT, Georgia Tech, St. Louis University.

And then there were sone in the northwest
as well. W had the University of Washi ngt on wor ki ng
with us. The second big bullet down there, tel ephone
di vestiture, and why did that popupinabriefingfor
t he ACRS?

Well, it turns out that the regional

networks were significantly dependent wupon the
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t el ephone systemin order to get the information back.
These net wor ks i nvol ved wel | over 300 stations and al |
of these had constant 24-7 as they say tel ephone | i nes
back to the hone institutions to record this.

So when the divesture hit, it increased
t he t el ephone bills, prospective tel ephone bills, from
less than a half-a-mllion dollars a year, to a
projected 4 to 5 mllion dollars a year.

And the bottomline was that was just an
unaccept abl e i ncrease in expenses. So at that tine,
we got together with the U S. Geol ogi cal Survey and
said is there sonething that we can do that is better
than this.

Can we i nprove the i nformati on that we are
gat hering fromt hese i nstrunents, because at that tine
we were sinply getting anal og records, and so there
was no opportunity and there was no real opportunity
to anal yze the wave forns that cane in.

And there i s consi derabl e i nformation t hat
is involved and packed into that wave form
i nformation. So getting together with the U S
Geol ogi cal Survey at that stage, and al so satellite
telemetry was becoming a very popular thing, and a
cost effective item

So what happened was that in the early --
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call it the early '90s, we got together with themand
t he NRC basi cal | y bankrol | ed t he capi tal equi pnent for
a national network, with primary coverage for our
concerns in the central and eastern United States.

We bankrolled the purchase of the
equi pnent, and the Geol ogical Survey designed the
system and installed the system and the inportant
thing nowis that they are maintaining the systemas
a national resource or national facility.

There have been a nunber of upgrade in
that system since then so that recordings of
earthquakes in the United States probably above
magni tude 3-1/2 anywhere in the States, and in nmany
pl aces above magnitude 2-1/2, are recorded at a
central place in Palo Alto, and Gol den, Col orado,
where the Geol ogic Survey is.

And that information is put very rapidly
ontothe internet and you have access to i nfornation,
wave form information, about earthquakes probably
within 2 hours, and often with a hal f-an-hour of its
occurrence.

As a backup the NRC still has its
satellite link to Golden, Colorado, and so that if
there i s sonet hing that happens to the internet in any

sense, we have backup i nformati on and backup access to
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t hat dat a.

MEMBER LEI TCH: Is that system then
redundant to the data that is corrected at each
nucl ear power plant?

MR. MJURPHY: Yes, sir. It is redundant in
the sense that -- well, no, let ne back up. It is not
redundant because the data that is principally
col l ected at t he nucl ear power plants is strong ground
noti on records for events that are fairly closeto the
facility and that have strong ground notion in the
vicinity of the facility.

The national network w Il pick up nost
eart hquakes that occur in the United States above
magni tude 3-1/2. So virtually all earthquakes above
magni tude 3-1/2. And it provides a different set of
i nformati on.

The two sets are conplinentary, but they
are distinct.

MEMBER LEI TCH: | guess | don't understand
t he enphasi s on speed that you nentioned. | nean, how
inmportant is it that this data be available within a
hal f-an-hour? | don't understand that.

MR- MJRPHY: It isinportant sothat if it
i's necessary for there to be sone sort of an energency

response, and let's say it turns out, heaven forbid,
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that there is a | arge earthquake near a facility, it
is inportant for us to know how | arge that earthquake
was, and where it was, and have an understandi ng of
what may have happened to the facility.

And what may have happened to the access
to the facility, and to the potential egress of the
residents within a particular distance from the
facility. So that information is back here and is
avai |l abl e to us to nake deci si ons about what we shoul d
be doing to aid that power plant or those power pl ants
in this kind of an event.

MEMBER LEI TCH: GCkay. | was not aware of
that. So there is a location here then? 1Is it in
this building around here where this information is
col | ected?

MR. MURPHY: The information cones to ne
and several others on a daily basis, and an hourly
basis over the internet, and as an event occurs, we
will get a notice on the e-mail systemthat notifies
us about the prelimnaries of an earthquake.

| mean, there were sonme records on ny
comput er this norning for events that had occurred of f
the Pacific Northwest, off the coast of Oregon
yest er day.

MEMBER LEI TCH: And then thereis actually
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a feedback mechanismthen? 1In other words, is there
is a severe enough earthquake in the | ocation of one
of the nucl ear power plants, that the NRC coul d notify
t hat plant and get involved in that situation?

MR. MJRPHY: If there is a severe
eart hquake near the plant, the NRC will not have to
worry about notifying them They will already know.
But it will be a matter of -- and realistically, if
there has not been significant danage, and in sone
sense i ncapaci tate the conmuni cati ons systemfromt he
power plant, we woul d have that information probably
from the power plant directly to the operations
center.

The hel pful ness of the Geol ogi cal Survey's
information is to know the extent, because the power
plant will have only a single observation point on
t hat earthquake.

They will know how severe the ground
shaki ng was at the power plant, but to a | arge extent
will not have had a clue from how far away that
eart hquake occurred, and what it may have done to
other things in the vicinity of the power plant.

Okay. And this will be one of the pl aces
that we will begin to see sonme of that synergi sm and

that 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

286
VMEMBER POVERS: Let ne just ask a

qguestion. Can you give ne sonme i dea of what our state
of the art is in predicting earthquakes at | ocations
nowadays?

MR, MJRPHY: It is probably sone place
i ke the Weat her Service was in the early 1900s.

MEMBER ROSEN: Wi ch was t o go out si de and
see if it was raining.

MR. MURPHY: Pretty nuch.

MEMBER PONERS: | suspect it's still like
t hat .

MR, MJURPHY: A lot of the -- | will say
seisnol ogists are going a little bit away fromthe
t al ki ng about predictions at the nonent. It would be
a wonderful thing to happen and a wonderful thing to
do.

What t he concentration today i s on what we
are calling forecasting. That if we take a | ook at
California, and we take a |ook at the San Andreas
Faul t, and say, okay, fine. Fromthe statistics of
what has happened in the past, and what has happened
internationally on simlar faults, we can say, okay,
fine.

And because of the information on howthis

fault is acting, therew || be forecasts of particul ar
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areas that nmay have a greater potential of a noderate
to large earthquake in the next 5 to 10 years.

Later oninthis presentation| will talk
about a programthat is ongoingin California. W are
sponsoring a vertical array of seisnograph to | ook at
ground notion, and probably the Asian problem

That particular site was picked because
t he Geol ogi cal Survey had forecast that that section
of the San Andreas Fault was likely to have a
magni tude of 6-1/2 to 7-1/2 in the next 20 years.

Now, we started a program about 10 years
ago and so it is dowm to the next 10 years, right?

MEMBER PONERS: | expect that it is still
20 years.

MR. MJURPHY: Yes, that is what it is, and
we are interested in that because we are | ooki ng for
non-linear effects in the ground notion.

MEMBER FORD: \What is the state of the
know edge that would indicate that the speed of
creation of prediction technology is increasing? For
instance, in5yearstinme, will we have t he t echnol ogy
to predict, or the nonitoring capabilitiesto predict,
t hat an earthquake i s i nm nent by within the next day?
Are we even close to doing that?

MR. MURPHY: | will say it depends on who
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you talk to. There are some individuals who think
that they have achieved a level of success in
forecasting and predicting earthquakes in the past.

The proof cones in actually being able to
do it again, and in a nunber of cases, it has not been
done. | had a coll eague, a classmate, while | was at
Columbia that forecast or predicted actually a
magni tude 3 earthquake in Upstate New York

He did, and no question about it, and he
knew that it was comng and that was based upon
dilatency in the rocks in the area, and in the S&P
wave velocity in the rocks, and there is no question
about it. He predicted that earthquake and has he
been able to do it again the last 25 years?

MEMBER WALLI'S: One just happened didn't

MR. MURPHY: Nope. But nobody predicted
it. Nobody forecasted it to the best of my know edge
either. There was an experinent that was described in

the Civil Enqgineering Journal this nonth about

drilling a well into the San Andreas fault to get
addi ti onal informati on about howthe rocks actually in
the fault zone at depths greater than 5 kil ometers
behave.

Informationlikethat will very definitely
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hel p the forecasting abilities understandi ng howthe
faults behave, but wll it lead to prediction?
Probably not. There is so many things that go into
Mot her Earth, and how it behaves that prediction is
not on the horizon yet.

It probably is not on the horizon for our
chi | dren and maybe even our grandchildren to give real
time predictions. Can we do forecasting, and can we
do probablistic hazard anal ysis and understand nuch
better where the risks are? Very definitely. No
guesti on about that.

W do have an awful lot better
under st andi ng, and we can do some things |ike these
probabl e seism c hazard assessnments, and actually
bel i eve that they have provided us, and are providing
us, good i nformation, fromwhich we can make criti cal
deci si ons about sizing facilities.

And dr oppi ng back to t he vi ewgraph for the
nmonment, this is where we begin go see sone of the
f eedback bet ween engi neeri ng and earth sci ences. That
in the early to late '70s there was the systematic
eval uati on of power plants, where we took a | ook at
the 11 ol dest facilities, and there were a nunber of
i ssues that were identified out of that program

And t he probablistic anal ysis, and coupl ed
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wi th the CGeol ogical Survey telling us that they woul d
no |onger support a position that the Charleston
eart hquake had only occurred in the Charl eston area,
they told us in '82 that their position now was that
t hey had not been able to identify the structure in
whi ch the Charl eston earthquake woul d occur.

And so they were unable to then correl ate
that with other simlar structures on the East Coast.
So they changed their position to say that the
Charl eston earthquake was likely to occur in the
Charl eston area, and repeated in the Charl eston area.

But there was at | east a | ow probability
t hat that event coul d occur el sewhere. W decided --
t he sei snol ogi sts took on the chal |l enge of answering
the question for the SEP as to which sites, which
power plants ought to be | ooked at next, and how to
resol ve the Charl eston i ssue that was sprung upon us
by the Ceol ogi cal Survey.

And t hat was a probablistic seism c hazard
assessnment, and we drew that froma programthat is
call ed the SSVMRP, the Seism c Saf ety Margi ns Program
whi ch at Livernore devel oped the first probablistic
t echni que.

W got together funding to use that

probablistic system analysis system to select the
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next SEP sites, and we also set up a fund, and can
t hat hel p us out with the Charl eston earthquake i ssue,
and we decided that it could provide us with a better
under st andi ng and a probablistic | ook at the chances
of that earthquake occurring.

So the original Livernore and EPR
nmet hodol ogi es were devel oped, and I will say that one
of ny colleagues here at the NRC nmaybe nmade the
m st ake of saying, okay, fine. Wuldn't it be
wonderful if we are able to challenge industry, and
i ndustry went out and | ooked at this with us so that
we had two hazard results that we coul d | ook at and be
better inforned?

| will say that was a decision that has
haunted us for at | east 15 years, and you coul d say it
is probably still haunting us today. Those results
were very beneficial to us. W have used themin any
nunmber of things, which | will talk about in the next
vi ewgraph or the one after.

But out of that problem or the issue of
having the two results, and not a technically viable
way of picking between the two of them we put
t oget her a senior seismc hazard anal ysis comittee,
and it is an analysis conmttee, and not an advisory

commttee for obvious reasons.
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And they provided us wth guidance,
particularly on how to go about collecting the
i nformation that was used i n the anal ysi s techni ques.
That study was published in about '97, and we had
Law ence Livernore do a trial application of that for
us with two sites in the Southeastern United States,
one at Watts Bar, and the other one at Vogel.

And based upon that trial inplenentation,
we have come to a better understandi ng of sonme of the
pitfalls that were invol ved, and a question of howt he
information is solicited fromthe experts, and then
agai n how nuch feedback is appropriate between the
cal cul ators and the experts.

At this tinme, we are pl anni ng on sone sort
of a full inplenentation of the senior seismc hazard
anal ysis conmttee gui dance, and exactly how we are
going to do that is uncertain at the nonent.

And an item that does not or did not
appear on the Earth Science viewgraph, nmuch |ike the
vi ewgraph that | showed you a few mnutes ago, is
fundi ng under the advanced reactor programto do a 10
year plus update of the probablistic hazard
assessnments for the Central and the Eastern United
St at es.

MEMBER FORD: Now, will that focus on the
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plant sites for which there are ESPs com ng?

MR. MJURPHY: No. The nethodology is in
effect site independent. The nethodol ogy and the
dat abase are not gathered to support a particular
site. It is gathered to support a hazard anal ysis for
any positioninthe Central and Eastern United St at es,
and it is actually for the whole of the United States
Now.

So that nomnally you could put the
coordi nates of any site into the nmethodol ogy into the
conput er code, and turn the crank, and cone up with an
estimate of the hazard at that particul ar geogr aphi cal
| ocati on.

MEMBER POVNERS: G ve ne an idea of what
that result -- you know, you put the information into
t he code and you turn the crank, and what is it that
you actually get?

MR, MJURPHY: You get a seismc hazard
curve, of course.

CHAI RVAN APOSTOLAKI S: Afam |y of curves?

MR, MURPHY: Well, you get at least a
fam |y of curves, dependi ng upon what you ask for out
of the code, and you get a full sweep of the
statistical informati on fromone sigm, to two signs,

medi a, mean, the whol e routi ne.
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You can look at it for the distribution
and the sensitivity to various inputs. During the
initial Livernore, there was a particular expert,
Expert 5, who provided a particular ground notion
nodel that was extrenely influential in sonme of the
initial nunbers, which were high

The probablistic recurrencerates, if you
want, were on the high side, and you could trace that
back down to the input from this particular
i ndividual. You could also take a look at -- and it
is an inportant thing to do -- the East Tennessee
sei sm c zone, whi ch probably nobody has ever heard of,
around the OGak Ridge area of Tennessee and what not.

MEMBER PONERS: |s Tom going to die?

MEMBER KRESS: No, it just wakes ne up in
the m ddl e of the night.

MR. MURPHY: Well, not so that we have to
worry today | hope.

CHAI RVAN APOSTOLAKI S:  Wait a mnute. |
t hought you said to Dana that what you get is seismc
hazard curves.

MR, MJURPHY:  Yes.

CHAI RVAN APOSTOLAKI S: But the infanpus
expert 5 gave ground notion nodel s?

MR. MURPHY: Right.
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CHAI RVAN APOSTOLAKI S: Wi ch conme after

t he seism c hazard curves, right, in the nodel?

MR. MURPHY: There is two basis inputs to
the two sets of data that go into comng up with the
hazard curves. The first is source information, and
wher e t he eart hquakes are occurring and how | arge are
they. And then the other part of it is, okay, fine,
after you --

CHAI RMAN APOSTOLAKI S: Are the hazard
curves frequency versus peak horizontal spectral
acceleration still, or are they sonething el se now?

MR. MURPHY: They are basically frequency
of occurrence versus accel eration usually. You can do
it in --

CHAI RVAN  APCSTOLAKI S: What kind of
accel eration?

MR, MURPHY: It doesn't matter. You can
do it either spectral acceleration or acceleration
wi th no adj ective. You can do it for the other ground
notion paraneters, velocity, or displacenment. All
t hose pernutations are available in the code.

CHAI RVAN APOSTCOLAKI S:  So | can pick now
a plant, like Seabrook, and if | have this code, it
will tell nme what seismc hazards are out there?

MR MJRPHY: Yes, sir.
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CHAI RMVAN APOSTOLAKI S: You have all the

data into the codes and everything?

CHAl RVAN  APOSTOLAKI S: At this tine,
basi cally what you are tal king about is the Livernore
data that was last fully exercised in '93, and where
Philip Sobel devel oped the NUREG 14.88, | believe,
that lists all of those for the plants in the Eastern
Uni ted States.

CHAl RVAN APOSTOLAKI S: So you have not
exerci sed the SHHAC net hodol ogy for oversight?

MR. MJURPHY: No. W have exercised the
SHHAC net hodol ogy in a trial at Watts Bar and Vogel .

CHAI RVAN APOSTOLAKI S: Ckay. So t he ot her
information is based on the Livernore stuff?

MR. MURPHY: The earlier Livernore stuff.
This is still Livernore doing the work.

MEMBER WALLIS: How about these seismc
hazards and these acceleration curves? The
uncertainties would seemto be greatest at the tail
and we are tal king about small probability of |arge
accel eration.

MR, MJURPHY:  Yes.

MEMBER VALLI S: Do you think that i s where
you woul d be nost uncertain, where the projections

would differ depending on how you reduced your
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informati on and so on? Is there alot of uncertainty
about those tails?

MR. MJURPHY: | think the answer is yes,
but I won't try to quantify what a | ot neans.

MEMBER WALLIS: Well, that tail coul d wag
the dog if you are not careful, in terns of seismc
hazard. Does it do it?

MR. MURPHY: The tail very definitely has
i mportance when you are tal ki ng about the occurrence
of earthquakes with accelerations that are 3 to 4
times the SSE of the facility, and that is where the
PRA information tells us the accelerations are
important at 3 or 4 times the SSE

And, yes, there is a level, an inportant
| evel of uncertainty in those tales. Now whether the
tail is creates by EPRI or the tail is created by
Li vernore, or whether nowthe tail is created by the
Geol ogi cal Survey, and there is very definitely
uncertainty.

And | say -- | will call it an inportant
| evel of uncertainty there. Nowl will switch gears
consi derably and tal k about sonme of the earthquake
engi neering things that have been going on in that 25
year time period.

The vi ewgraph here in front of us is sort
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of an outline of sone of the things that we have taken
a look at, and an inportant part of this has been to
gather information on the fragility of structures and
components, or actually structures, systens, and
conponents.

And to provide an input to answer one of
Dave Oakran's favorite questions, is okay, fine. You
aretelling ne that this piece of equipnent is goodto
an accel eration of .5. Ckay. How nmuch margin do you
have beyond that.

This information is basic information
about the fragility, and where does this stuff, where
do these structures where do these conponents,
actually break. A lot of this was gathered via shake
table information, and sonme of it also gathered by
actual occurrences, and equipnment that had been
exposed to earthquakes, and sone of it in power
pl ants, and sone of it in -- well, simlar equipnent
other facilities, whether they are fossil plants,
chem cal plants, or just sinply manufacturing
facilities.

One of the other things that we did was
then take that information and devel op the margins
nmet hodol ogi es for | ooking at this. As Nilesh pointed

out to ne when | showed him these, he said, okay,
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fine, be sure when you start talking about the
mar gi ns, make sure they understand that this stuff was
bef ore the margi ns programwas used for the PRAs, for
t he seism c PRAs.

So that we had an under st andi ng of how we
can put this information together with a seismc
hazard curve and cone up with estimates so as if
earthquakes are 3 and 4 tinmes the SSE that are
i mportant to the core danage frequency for a nucl ear
power plant.

One of the other areas that we are very
active, andthat isinsoil structureinteraction, and
we have done a good bit of work there in the past, and
are continuing to.

Anot her itemthat we have | ooked at is the
response of age structured systens and conponents, and
what happens to these facilities if there has been
sone | evel of degradation, such as the corrosion that
was shown in the intake structures at Calvert Ciffs.

Was it that |evel of corrosion, and how
was that detected, and were there better ways for
detecting it, and what significance did that have to
the overall capacity of that facility.

VMEMBER POVERS: If I had a containnment

maybe made out of steel, and | had a | arge water tank
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on top of it for sone strange reason, do we have the
capability to analyze that to tell me how that
responds under an earthquake?

MR, MJRPHY: Yes. Can | do it nyself?
No. But there are sone people out in the audience
here that can, and we have contractors that can work
for us and provide a detail ed anal ysis, dependi ng on
the | evel of instrunmentation.

MEMBER POVNERS: And give results that we
are reasonably confident of?

MR MJURPHY: Yes, sir.

MEMBER WALLI S: Do t hey anal yze t he noti on
of the water, as well as the structure?

MR MJRPHY: | presune that they would
have to.

MEMBER WALLI'S: Well, if they are focused
on structures, they may just lunp it as a nass.

MR. MURPHY: They shouldn't. It nust be
to get a real response of the system you need to see
what the response of that water is, and how nuch
sl oshing is going on up there, because that definitely
has to be inportant.

MEMBER ROSEN:  And the mass distribution
changes is a function of tine.

MR. RUBI N: Yes.
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MEMBER ROSEN:  And you have to account for

t hat .

MR, MURPHY: Yes, particularly if the
water is draining out and is not being used for
anot her purpose while the earthquake is going on,
whi ch we knowis an extrenely | ow probability of that.

What we have got hereis alist of sone of
t he programs that we have had over the years to | ook
at; the fragility, and the SSMRP, the Seisnic Safety
Margi ns Research Program like | said started about
"75 or so, and finished its last reports in '81 or
'82, provided us with alot of good i nformation about
how t hese things behave and how they interact.

And what Kkinds of margins do we have
associated with them The next one, which is a
mout hful if you want to try to say it, but it is
sonething |ike Aldo Wal sh Al phabet (phonetic); the
pi ping, fitting, dynamcreliability research program
which was a significant effort between the NRC and
EPRI to basic information about the seismc frigidity
of different piping systems and conponents.

MEMBER PONERS: That work was done in or
finished out | would say basically by the m d-1980s,
and provi ded the basis for the recent work at ASME and

the piping program and changing the Section 3
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requi rement, which obviously led to considerable
controversy as to how nuch margi n was actual ly there,
and how much of it we could take advantage of.

Anot her significant elenment of this
program was to get the fragility of electrica
components, relays, racks, cabinets, switch gear
again a very significant program and provided
significant input tothings Iike the individual plant
exam nation for external events.

MEMBER WALLI'S: How about the effect on
peopl e?

MR. MURPHY: W really have not taken --

MEMBER WALLI S: How about on operators
during an earthquake?

MR. MURPHY: That we have not gone into,
and | will say specifically haven't gone into it in
this program | know t hat sonme work has been done in
ot her parts of the NRC, | ooking at human response to
of f-standard events, and | have to say to sonme extent
| ama little ignorant exactly what we have.

| know that the Japanese have done
consi derable work in this area as well, even to the
poi nt of putting operators on shake tabl es and seei ng
how wel | they can respond to sinul ated energencies.

| think they have actually put sonething like a
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simul ator, although not |ike what we have at
Chat t anooga on a shake table, and try to understand
how wel | the operators could then carry out energency
response.

MEMBER WALLI S: How about they mi ght beif
they have to nove around and operate swtches and
stuff.

MR. MURPHY: The videos that made it into
t he popul ar press and t hat we saw at sone st ages, yes,
it was nore a matter that these four guys were just
sinply trying to hold on to the table, or the desk,
while all the lights in the panels in front of them

popped on and the alarns went off and that sort of

t hi ng.

But the bottom line results and the
f eedback through our system | am just not that
famliar with that. | wll say that a lot of that

information we becanme aware of throughout the
cooperative programw th NPECJ, which is the Nucl ear
Power Engi neering Corporation of Japan.

It is there and if you want national
| aborat ory operating for their regul ator, MEDY, and we
have had a very good cooperative program wi th them
since about the early '80s, when we did an experi nent

with themon their |arge shake table.
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And we have had an extrenmely good
interaction with themover the years, and | think we
can reasonably take credit for themgoi ng fromproving
tests to actual fragility tests.

In the past, they would take a piece of
equi pnent, and let's say it was usedinafacility, in
a power plant, and it was designed for an SSE of .5,
and they woul d basically test their equi pnment upto .5
and say, okay, we proved that it would handle an
eart hquake that it was designed for, and then they
woul d stop the experinment at that sage.

And t hrough our interactions, and | think
we can take credit for this, they have gone fromdoi ng
proving tests so nmuch as in doing fragility tests.
They wi || take that same pi ece of equi pment and run it
up to a half-a-g, and say, okay, fine, it didn't
br eak.

Now they will continue running it upto 2
to 3g and maybe where it breaks. | was in Japan
earlier in June, and they were doi ng sone shake tabl e
tests on sheer wall nodels. The nodel was expected to
break at about 1.4g, and the day that | was there,
they ran the shake table test at the 1.4g and | o and
behold it didn't break, and they recycled the system

and ran it at 1.7g and it still didn't break.
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And then they ran it up to alnost 2g
before the nodel collapsed. So it has been a very
productive program | think for both of wus to
understand the fragility of some of these equi pment,
and to understand that it is inportant to understand
what the margins are within the program

MEMBER LEI TCH: Coul d you say a wor d about
t he concret e anchorage, particul arly the agi ng ef fect.
Is there an aging effect?

MR. MJURPHY: | have got to say to sone
extent that | don't know yet. One of the things that
i s ongoi ng today i s a programin Brookhaven to | ook at
five particular structures or conmponents within a
nucl ear power plant; reinforced concrete walls, buried
pi pi ng, tanks, concrete anchorages, and masonry wal | s.

The work has been conpleted on the
rei nforced concrete structures, and two steps down t he
list in things that will be done is to |ook at the
capacity of degraded anchors.

We have a programt hat was conpl et ed about
2-1/ 2 years ago on devel opi ng basi c i nformati on on how
concrete anchors behave, particularly multiple
anchors, where you may have 4 or 5 anchors in the
concrete of a single type working together to hold a

pi ece of equipnment, or to hold up a series of pipe
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anchors.

That was sonme very -- | wll say
pi oneering and very inmportant work to devel op basic
capacity of these anchors multiplyinginconcrete, and
that work has gone into at |least a draft regul atory
guide. Well, it is still a draft.

So the work is going fromresearch to the
regul ation, and like | said, we are going back the
extra step to look at how the aged anchors wll
perform

MEMBER LEI TCH: And that information,
al though not available on anchors vyet, did |
understand you to say that there is sone i nformation
avail abl e on reinforced concrete walls?

MR, MJURPHY:  Yes.

MEMBER LEI TCH: And do you see a
significant aging effect there?

MR MURPHY: There is an inportant
phenonena happeni ng t here. What we have done was | ook
at the degradation in the capacity of a concrete wall
when it has been subjected to a particular |evel of
degradati on, and how nuch corrosion or a wastage of
t he concrete has happened.

And what we were doing was devel oping a

tool so that the NRR, when a degradati on phenonena has
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been identified, and a degradation site has been
identified, we can take a look at it, and see how
severe is this degradation.

And in effect put it into a code, and | ook
at this to see what response, or how the response of
t hat structure may have been changed. You nmay have a
very large, ugly looking, falling wastage of the
concrete in a rebar, but depending on where it has
happened and how nmuch i s actually there, it may not be
a significant phenonena as far as the safety of the
facility is concerned.

So what we have done in effect is devel op
a tool with which we as the agency can evaluate a
degradation, and what it means to the safety of the
facility.

There was a program-- | wll call it a
compani on program--at Oak Ri dge, where Dan Knox, the
i nvestigator down there, evaluated for us different
repair techniques, and what could be done, and how
much recovery of theinitial strength you coul d get by
repair and repl acenent.

MEMBER LEI TCH: W ar e obvi ousl y concer ned
about in the license renewal process as to how these
passi ve structures behave after 40 years, between 40

years and 60 years. |s there any |ight being shed on
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that matter?

MR. MJURPHY: | think the answer is yes,
and there is light being shed, but | am not sure
exactly how to respond to the form of the question.
The i nformati on has been gat hered fromthese prograns
has provided the agency to work in the eval uati on.

I mentioned earlier the corrosion
degradati on t hat happened at the i ntake structures at
Calvert diffs. There |l think everybody i s aware t hat
the utilities decided that the easiest way to solve
t hat problemwas to do a repair and repl acenent of the
structure, rather thantry to argue how nuch capacity
was there.

Like | said, the work that we have been
doi ng provides us or the agency with the tools to do
t hat eval uati on, both as a structure has degraded, and

potentially as the structure is repaired or repl aced.

MEMBER ROSEN: | have one question about
concrete anchorages. VWhat is so different about
nucl ear pl ant concrete anchorages that we feel |ike we

have to research those kinds of conponents?

Aren't concrete anchorages used i n ot her
structures where it woul d seemto nme that the buil ding
codes and constructions woul d know how t hey work?

MR MJRPHY: Yes, and there is no doubt
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t hat we do have an idea of howthey work, and it is a
question of how nuch capacity is there beyond the
actual design levels of them

There are at least, if they are not
uni que, there are different ways that the nuclear
i ndustry uses the anchorages that are not typical of
conmer ci al structures.

Li ke | said, we had a significant program
tol ook at the capacity of nultiple anchorage syst ens,
and basically that information was not previously
avai | abl e.

It was not sonething that industry in one
formor another thought was worth the effort to find
out in detail what the fragility and what the margins
of these systens were. And | will say that we got
involved with what | believe was the University of
Texas doi ng a specific programto | ook at these things
in detail.

Ckay. | will goon. So, basically after
we had the seismic PRAs, we were interested, and
i ndustry was interested, in a nethodol ogy that coul d
provide us informati on about the capacity of nucl ear
power plants wi thout having to go through the extremne
efforts that are associated with doing a sei sm c PRA.

On that basis, a couple of margins
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prograns, one at the NRC and one at EPRI, cane into
exi stence and were carried to fruition, where the NRC
devel oped a Fault Tree-Event Tree type of approach to
the system and EPRI had what they called a success
path, which identified basically what they called a
hardened path that would tell us the facility could
show down, safely shut down after the occurrence of an
eart hquake.

W made use of these techniques in the
i ndi vidual plant exam nation for external events,
whi ch was a very significant use of post-techniques.

MEMBER POVNERS: Do the two nethods, the
NRC Fault Tree-Event Tree approach, and the EPR
success path approach, yield comensurate results?

MR. MURPHY: \Well, when they have been
test ed agai nst each other, and conpared agai nst each
other, yes. Basically, it was one of those questions
of, well, we invented it and so we will use ours.

But to the best of nmy know edge, | think
it was just one of the facilities that was exam ned
under the | PEEE programthat rmade use of the NRC fault
tree met hod.

Al others that made use of the nargins
net hods used t he EPRI net hodol ogy, and t hen obvi ously

the others went to the seismc PRA, and | don't
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remenber the statistics, but they were sort of on the
order of 1-to-1; one PRA and one margi ns approach to
it.

And | had nenti oned unpt een pages back t he
SEP program and that programidentified about 27, |
think, is the nunber, of major issues associated with
seism c capacity of things within the nucl ear power
pl ant .

Many of those itens were what we called
the grand subsunption, where it subsuned into the
| PEEE pr ogramand wer e resol ved based upon the results
of those studies for each of the facilities.

Let ne speed up alittle bit. One of the
i mportant issues is the soils structure interaction.
Not only does the earthquake conme al ong and shake t he
nucl ear power plant, or the other pieces of the
system they in-turn shake back.

After they have been excited, there is a
f eedback system and t hat feedback can be an extrenely
i mportant conponent of the challenge to the nuclear
power plant. So we have been involved for a |ong
time, and up until today actually with progranms to
better understand the soil structure interaction, the
SSl .

One of our initial efforts was wth

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

312

Brookhaven and the devel opnment of the CARES code
which is a soil structure interaction code. It is
also a general class of seismc ground notion
response. W have been involved in two ngjor
i nt ernati onal efforts to gain soil structure
interaction information.

These two were t he prograns i n Tai wan, one
at Lotung, and the other |ater on at Hua Lien, where
scal e nodel nucl ear structures were built on site and
subj ected to actual earthquakes from Tai wan

That information, startingwth the first
one at Lotung, with a very, very soft soil, and that
pr obabl y woul d not be acceptableinthe United States;
to a somewhat stronger soil at Hua Lien, that provided
us with a level of information, or data point on our
soil structure interaction capabilities at the soft
soil end of the spectra.

And sonme work that we had been doi ng and
is ongoing with Japan, where they have again built
bui | di ngs, scal ed nodel s, in earthquake prone areas,
and have recorded the ground notions there and the
interactions with the structures.

Again, we are looking to build up and
strengthen our capability to nake predictions and

under stand how the two systens interact, and how the
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buil dings interact, and how the buildings and
structures interact with the ground noti on.

The Japanese have carried it alittle bit
further also in doing a nunber of shake table
experiments where they have built large silicon
nodel s, rubber nodels if you want, of the earth, that
are approximately four feet tall, and maybe 15 feet in
di aneter, and on these they have enbedded or pl aced
nodels of nuclear power plant structures, and
subj ected themlike | saidto shake tabl e excitation,
t o under st and and t o devel op conmput er codes to predi ct
t he behavi or.

We touched on this a little bit already.
W have had Brookhaven specifically |ooking at the
five structures that | nentioned. W have conpl eted
t he rei nforced concrete structures, and publi shed t hat
report.

So basically what we are doing there is
| ooki ng at met hods for detecting hidden degradati on,
and once we have found a |evel of degradation,
under st andi ng what the response of the structure of
the systemis to that degradation

And then on a case by case basis to
provide insight into the risk significance of that

| evel of degradation. As | also nentioned, that we
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have | ooked at t hrough Cak Ri dge di fferent techni ques,
conmerci al | y avai | abl e t echni ques for doi ng repair and
repl acenent of degraded systens.

MEMBER SHACK: How successful are you in
nonitoring the change in properties in sonme renote
way? This was acoustic? You sent sound waves in and
t hen sought changes?

MR. MURPHY: At this time we do not have
anon-lineor areal tinme technique for nonitoringthe
changes in a structure. That we are still in a
position where we have to find -- well, not we, the
utility owner, has to observe sonme indication of a
degr adati on.

Then there are nunerous techniques,
i ncludi ng acoustics, to try to understand what has
happened to the structure that is unseen. | nean, it
i s serious enough that in sone cases the protector of
|ast resort is a jackhamrer, if indeed there are
i ndi cations of potential degradation.

Sonet i mes you can't find enough
information from renote techni ques and you have to
resort to a jackhanmer, and going in and finding out
what has happened, or if anything has happened. |
have in the back of nmy mnd that that approach has

been used in a nunber of cases.
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MR. DORMAN: Let nme just clarify that the

programthat is going on nowis not for identifying
t he degradati on. The programthat we are doing right
now is to assess the nmargins associated wth
identified degraded conditions.

So we are devel opi ng nethods to be used
for assessing degraded conditions that have been
i dentifi ed.

MEMBER SHACK: No, but | amjust pointing
out again iy license renewal thing. | conme up, and |
have a structure, and sonehow | have to nmeasure its
state of degradation, and then | have to say what does
t hat do.

MR DORVMAN:  Right.

MEMBER SHACK: And you are telling nme that
we actually can do both of those steps at this point?

MR. DORMAN. The work that we are doing
has | ooked at that and conplied the LER history and
the informati on on existing identified degradati ons.
So we are | ooki ng at assessi ng degradati on nechani sns
t hat we do have the capability toidentify and in fact
have identifi ed.

MR. CHOKSKI: Let nme -- this is Nilesh
Chokski. We had a programseparate of this program

whi ch was akin to the nuclear plant aging program
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whi ch | ooked at this issue of the degradati on nechanic
techniques, and a lot of this was pertaining to the
program industry progranms for |ooking for I|icense
renewal .

This particular program that Dan has
described is to looking at what happens to the
structural response, and that is going to be an i ssue
with the new reactors. The Japanese have installed
quite a few on-line nonitoring for (inaudible) and
rebars and things.

So we will have to be | ooking at those
techniques for the applications. So I think all of
t hose three pages are things that need to be | ooked
at .

MR MJRPHY: Ckay. The next --

MEMBER LEI TCH: Let ne ask perhaps just a
very fundamental question. W have billed this as a
tutorial and so it seenms to ne that sonme plants are
built on rock.

MR, MJRPHY:  Yes.

MEMBER LEI TCH: | amfam liar with a pl ant
that is built on rock, but then | ast year we went down
to Waterford, the ACRS did, and they described this
thing as being built on a big bathtub they called it.

| don't know if that is an accurate
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portrayal, but that is howthey describedit. That as
t hough there is no rock involved in that situation;
and so how are those two different kinds of designs
respond in a seismc event?

I n one sense, it seens |ike you are trying
to restrain the structure, and in another sense you
are kind of letting it slosh around. Is that a
correct perception? Could you discuss that issue a
little bit?

MR,  MURPHY: If we are a little bit
careful about what this sloshing verb neans --

MEMBER LEI TCH: | guess that is not the
right technical term

MR, MJRPHY: But if you think about
sloshing in a very stiff -- well, in a nmedium yes,
there is sone -- | will say simlarities. If you are
not aware, the Japanese at this stage will only build
on rock. Sone of their rock is alittle bit softer
than we woul d call rock

But if you are building a structure on
rock, you have got probably a direct ground notion
i nput. The ground notion is comng to the base of the
structure directly fromthe rock.

VWhat happens withafacility that is built

either on soft rock or on soil, is that there is an
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interface where the ground notions have been
sufficiently transmtted through solid rock to an
i nterface.

Now, that interface may be for soft rock
or it my be soil, but the soil has the ability to
basi cally change the frequency input of the ground
notion, and it also has the ability to change the
anpl i tude of the ground notion.

So that is one of the things that the
CARES program does. It takes the information that
cones fromthe hard rock interface, andis transmtted
to the soft rock or to the soil, and then | ooks at the
anplification, and the effect in frequency of the
ground notion that cones in.

That t hen gi ves you a di fferent eart hquake
spectrathat isinputtedthroughthe structure, andto
make a | ong story, we have done a | ot of work and the
NRC has a good program and nethodology for
under st andi ng the change in the spectra that occurs,
and the things that the soft rock or the soil does to
t he ground notion as input to the structure.

Again, this is where you are talking with
a soft rock or a soil, and it turns out that the
structure then is excited just as the ground notion

had been excited, and feeds back into the soil or the
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soft rock.

So again it changes the spectra now t hat
the facility is seeing, and you want to say in the
second or two seconds of ground notion. There is a
time | ag and a feedback, and so that there i s what can
be an extrenely conplicatedinteractive systemto feed
in ground notion, that then has the ability to cause
damage to the conponents and systens within the
facility.

The NRC has | ooked at this for along tine
and is still looking at it, and we probably have a
very good, but somewhat conservative, system to
under st and t hat f eedback process, that sl oshing of the
earth around the nucl ear power plant.

MEMBER SI EBER: | woul d i magi ne --

MEMBER LEI TCH: | guess in a general sense
that you would rather see a plant built on rock than
in that kind of a situation, or is it hard to
general i ze?

MR, CHOKSKI: Could |I answer that? The
basi ¢ phenonena between the rock and soil is that
these are nmmssive structures. Once you see the
difference in the ground notion, filtering through
soil, it will have a nuch nore -- it will filter the

hi gh frequency conponents.
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The second thing is that this nmassive
structure feeds back energy, but this energy also
di ssi pates through the soil nmedium So you are going
to increase the energy | oss, but you are goi ng to have
rigid body notion because of the soft foundation.

So t he di spl acenments of the structures are
generally higher on a soft soil, but the force is
going on to the structures are smaller than on hard
r ock.

VMEMBER LEI TCH: That's hel pful. I
appreciate that. That's good.

MEMBER S| EBER: | coul d pi cture harnonics
being devel oped because you are changing the
frequency, and so you have the basic frequency, which
is the ground notion in the rock, plus a new
frequency, a higher frequency, that conmes from soi
structure interaction.

So if one wanted to | ook at accel eration
from a mathematical standpoint, you would actually
want to take sonme of the absolute values of each of
t hese harnoni c conponents; is that correct?

MR, CHOKSKI:  Yes.

MEMBER SI EBER: And | take it that you can
derive these properties just be |ooking at core

sanmpl es fromthe buil di ng?
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MR. CHOKSKI: Yes, there are a nunber of

geot echni cal requirenents, and we have a regul atory
gui de on that.

MEMBER S| EBER: But that would vary
dependi ng on how deep you were in the ground, right?

MR, CHOKSKI:  Yes.

MEMBER SI EBER:  Thank you.

MEMBER WALLIS: And it changes if the soil
is very wet, too.

MR, MJRPHY: Yes, and there is a
difference if you are tal king about a saturated or a
liquefiable soil, and you have basically got a
situation where if you knowthat is what the case is,
you are not going to build there.

MEMBER WALLIS: O you are going to avoid
it happening if you do build it there?

MR. MJRPHY: That means an active system
to -- if you want to say de-water or to freeze it,
that is probably not practical, at all practical for
a nuclear facility.

Now i n the next viewgraph we will take a
| ook at some of the regul atory products and out cones
fromthe research progranms. As | indicated earlier,
| think that the earthquake engi neering and the earth

science program provided the basic information data
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that was used in developing the seismc PRA and
mar gi ns net hodol ogy.

And there we are talking about the
characterization of the seismc hazard and the
fragility of the components, and systenms, and
structures, that make up t hat parti cul ar nucl ear power
pl ant .

We have provided a seismc assessnent
nmet hodol ogy that has not only been used for nuclear
power plants, but has also crept into Part 72 and
other parts of the NMSS program where you are
concer ned about seismc.

A probablistic seismc hazard nmet hodol ogy
was used in the seismc hazard assessnent for Yucca
Mount ai n.

CHAI RVAN APOSTCOLAKI S: But | got the
i mpressi on when SHHAC was in session that the earth
breaki ng engi neering conmunity at |arge are not too
excited by probablistic analysis. |Is that still the
case?

| mean, | was very surprised. | thought
it was only in the nucl ear busi ness where we had this
conflict between determnistic and probablistic
anal yses, and here are these guys saying, no, it is

Cornell and his followers who do this, who would do
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something else. |Is that still the case?

MR. MURPHY: Not really. There has been
probably a significant growth in understandi ng of what
probablistic hazard analysis is all about. The
Geol ogi cal Survey provided one of their -- 1 will say
their first nodern probablistic assessnent in '96.

They have put that out for comment and
used by engi neers and so forth, and actually when we
get a little bit further down, or have you been
peaki ng ahead at the vi ewgraphs, we are tal ki ng about
trying to cooperate with the Geological Survey in
| ooki ng at the application of the SHHAC net hodol ogy.

They have a programwhere they are going
to rel ease another set of assessnents probably in
Septenber of this year. W had a briefing fromthe
proj ect manager and a nunber of nanagers from the
Geol ogi cal Survey back at the end of June as to what
t hei r met hodol ogy | ooked 1|i ke.

But your assessnment -- and not to pick on
you -- it probably about 5 years old. That there has
been a lot going on with conventional structures
t aki ng probablistic ideas into m nd.

Now there is no question that there are
still folks out there that say what do we need this

stuff for. It is just goingto confuse us and | don't
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under st and what boxes you are turning the crank on.

CHAI RMVAN  APOSTOLAKI S: It is very
interesting, because the first guys to really use
probablistic nethods in a serious way it seenms to ne
were the civil engineers. Wat was the name of this
prof essor from Europe who cane to George Washi ngt on?
George --

MR CHOKSKI: Hordenfeldt.

CHAI RMAN APOSTOLAKI S: | mean, he was
al ready doing these things inthe late '50s and early
'60s, correct? And in this conmunity there is still
controversy.

So it shouldn't make us feel very bad,
right? W only started in 1975. 1In fact, sonme of the
better books in fact are witten by civil engineers.
And there are two things that you have not nenti oned,
and | don't know why.

The seismic contribution of risk is anong
the top 2 or 3 sequences for alnbst every fault,
right?

MR. MURPHY: Right.

CHAI RVAN APCSTOLAKI' S: And t he ot her t hi ng
is that the contribution of SHHAC, and ny col | eagues
here may not know this, but it is not just seismc.

They really revisited the full issue of expert opinion
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and recitation and utilization, which may have ot her
applications as well.

And they built on what had been done
before by 11.50 and ot her studies, and they went one
step beyond, or two steps, or whatever.

MEMBER POVNERS: O one step astray.

CHAI RMAN APOCSTOLAKI'S:  Right. Right.

MR. MJRPHY: Are you going to take that
| ayi ng down?

MEMBER ROSEN: More |ike water off a
duck' s back.

CHAI RVAN APOSTOLAKI' S: | t hought t hat t hey
did a hell of a job actually.

MR. MURPHY: But no bias, right?

CHAI RVAN APOSTOLAKI S: No. | nean, | have
a student | ooking at those nethodol ogi es now, and |
don't think there is anybody that coul d have done any
better, especially with the recognition that you need
with PFI, and it is really a major step forward, and
sonmebody dare say, look, this is the way that it is,
because we were trying to be too scientific before in
our objective. Anyway, |let's nove on.

MR. CHOKSKI: That is the interpretation
of the ANS standard, and the ANS standard tal ks about

SHHAC matters.
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CHAI RVAN  APOSTOLAKI S: Vel |, t he

Departnent head is the chairman of the commtt ee.

MEMBER POVERS: And we assune t hat t he NRC
is smart enough to take exception to that.

MR MJRPHY: Al right. Were was 1?

CHAI RVAN APOSTOLAKI S: Andy, you have 10
m nut es.

MEMBER PONERS: | woul d very much like to
get into the needs area.

MR. MJURPHY: Ckay. The bottomlineis you
have seen where we have contributed at the current
time, and one of the batch of the new and revi sed reg
gui des that we were tal ki ng about is that associ ated
with concrete anchorages and how to do the
geot echni cal worKk.

And we will bring you up to date based
upon t he work that has been done. Budget history. In
t he past, particularly for the earth science part of
it, we made a significant contribution there.

CHAI RVAN APOSTOLAKI S: Very good.

MR. MURPHY: Current activities. Current
activities arefairly limted at this nonent. W have
got a programin California, where we are | ooking at
t he propagation of ground notion through a shallow

soi |l nodel. A lot of that is devoted to better
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under st andi ng t he ground noti on propagati on nodel s.

And there are two specifically conpeting
nodel s on t he source spectra for earthquakes, and one
involves a single fall-off with frequency in a one
corner nodel, and the other is a two corner nodel.

The next itemrefers to work that we are
having the Geol ogi cal Survey do for us on
characterization of faults in the Eastern United
States, and cooperative work with the Japanese is an
i nportant itembeing carried out for us by Brookhaven.

And we are working to get theseitens into
regul atory products and useful things. The easiest
one to take a |l ook at, or the easiest two to take a
| ook at are the Geological Survey work, which is
telling us about the characterization of sources in
the Eastern United States, and the work with the
Japanese i s looking at fragilities whichfeeddirectly
into the probablistic hazard assessnents, and t he PRA
wor K.

CHAI RVAN APOSTOLAKI S:  Now, Andy, is any
of this work going to reduce the uncertaintiesinrisk
assessnment s?

MR MJRPHY:  Yes.

CHAI RMAN APOSTOLAKI S: What can you do

with fragility to reduce thenf
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MR,  MJRPHY: Well, part of it is that

there are different conponents that we are | ooki ng at,
and the nethods that we have available to analyze
t hese beforehand, and go to not having to do a bunch
of this strong shaking testing in the future.

And | will say that as far as reducing
uncertainties with the hazards, we are having a better
under st andi ng of what the sources are, and what the
sources are capable of.

CHAI RVAN APOSTOLAKI S Ckay.

MR, MURPHY: Future funded activities.
Moving right along, basically that the three itens
that we have |isted on the previous viewgraph, plus
the SHHAC inplenmentation, are the things that are
currently on our plate. The next two viewgraphs
provi de what we have characterized as the conti nui ng
and emergi ng i ssues.

MEMBER KRESS: What is in East Tennessee?

MR. MURPHY: East Tennessee is -- well,
that is where we keep OGak Ridge. The experts in the
area have | ooked at that and they feel that there is
a change in the rate os seismcity in East Tennessee
over the last 20 years, conpared to the previous.

And on t hat basi s, t he trial

i mpl enentation that Livernore did for the SHHAC
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nmet hodol ogy included Watts Bar, and based upon the
i ncreased inportance, and the expert interpretation
that the area i s capabl e of | arger earthquakes t hat we
had |ooked at or had seen there in the past, a
magnitude of 7 to 7-1/2, which are very large
eart hquakes, and based upon the structures that they
think are there, that has raised the apparent or
percei ved hazard for the Watts Barr facility, and | ed
to the -- well how do you nmake a GSI?

The proposing of a GSI in that area, and
again it is a question of newinterpretation of data
and the inplications for Witts Barr and other
facilities in the southeast.

CHAI RVAN APOSTOLAKI S: Do we know why t he
seismcity rate has changed?

MR, MJURPHY:  No.

(Di scussion off the record.)

MR. MURPHY: The next interpretation, the
i nportance of the |arge earthquakes and the ground
notion and the |arge two Turkey earthquakes and the
eart hquakes i n Tai wan.

| tal ked about our coordination with the
Geol ogi cal Survey EPRI on the wupdating of the
probablistic sizing hazard assessnents, and an ongoi ng

program so that we can work together and maybe not
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necessarily cone up with next tine.

And we t al ked about putting the pebbl e bed
reactor just bel owor deeply buried, and what are the
inmplications for that as far as the ground notion
i nput, and the soil structure interaction between the
bui | di ngs and t he i nt erconnect s bet ween t he bui I di ngs.

Questions again if we are doi ng sonet hi ng
i ke the AP-600 or the AP-1000, if you put the cooling
reservoir on the top of the structure, what is that
going to do for us or to us as far as our ability to
cal cul ate the response.

MEMBER POVERS: You have nentioned here
buri ed or deeply enbedded and spoke of it in terns of
the pebble bed reactor. In the thinking about
security issues since Septenber 11th, thoughts have
come up about a very deeply buried nucl ear structure.
| s that something potentially on your plate?

MR, MURPHY: |f you want to say it is on

there, it is on our cogni zant horizon. How s that for

a phrase?

MEMBER POWERS: That's a good word. |
i ke that.

MR MJRPHY: At this tine, we have not
proposed going further with that. | think you may be

aware that there was a | arge program back about when
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| joined the Commission in the late '70s about
potentially underground facilities.

If we go to |looking at deeply buried --
no, buried or deeply enbedded, if we can find the
results fromthat work, that certainly will feedinto
t he process.

MEMBER KRESS: To follow up on that, was
seismc hazard risk a consideration for Yucca
Mount ai n?

MR. MURPHY: Yes, very definitely. Yucca
Mountain is a seismically and in some mnds a
potentially volcanically active area. There was a
magni tude of 4-1/2 or 5 at virtually Yucca Muntain
within the | ast nonth.

CHAI RVAN APOSTOLAKI S: And a volcanic
anal ysi s was done usi ng t he SHHAC net hodol ogy, right?

MR,  MJRPHY: Yes, as well as the
eart hquakes.

MEMBER PONERS: O course, the question
always is if there was an earthquake or a vol cano at
Yucca Muntain, how nuch inprovenents would it
actual ly do?

MR, MJRPHY: Fortunately that wasn't
recorded, right?

VEMBER KRESS: One of our best | akes in
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Tennessee is a result of an earthquake, and it can
i mprove things.

CHAI RVAN APOSTOLAKI S: Now, you knowit is
ri sk-inforned and performance-based, you know that?
We found that out yesterday.

(Di scussion off the record.)

MR. MJURPHY: Okay. The next to the | ast
slide tal ks about t he perfornmance-based ri sk-i nforned
and performance-based designitens. W are | ooking at
with a revision to Reg Gui de 160, which is the design
spectra, whether or not we can do sonething wth
hazard and risk, and nmaking that hazard and risk
consi stent .

W have been | ooking at the performance
based targets and using things li ke the (inaudible) to
design facilities, and one of the things that has been
on our plateis tolook at the code and standards, and
to see how they need to be updated to take into
consi deration the risk-based approach to things.

The final viewgraph sort of takes a | ook
at what the current outl ook is, and here we basically
say that the earth science and engi neering research
prograns has either fallento or is about the | evel of
core confidence.

That can be best understood by taking a
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| ook at the succession planning for the contractors
and the staff; that we are at a critical state where
the defense in depth really doesn't exist anynore.

You have got one or two individuals that
have the experience and the technical confidence at
this stage to address the issues that are on our
plate, or will be on our plate shortly.

That if we have a nasty car accident,
let's say, and we | ose sone of these individuals, we
are going to be in the position of needing 3 to 5
years to reestablish that. | amnot saying that there
are not conpetent peopl e out thereinuniversities and
the laboratories, but at this stage their base of
experience and interactions with the Comm ssion and
t he Conmi ssion problens is extrenely lowor toolowto
be of sone value to us.

MEMBER KRESS: On your early site permt
sub- bul | et .

MR. MURPHY: Right.

MEMBER KRESS: |f you don't know what ki nd
of plant is going to be there, and the site has
already had a seismc qualification for the plants
that are there, what do you do? | nmean, you don't
know what plants are going to be there for design, but

it is just that we want to use this site, and we w ||

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

334

tell you later what kind of plant.

MR. MJURPHY: That is where you get into
the certification of the facilities issue. That for
a certified design, that has to be capabl e of -- what
is the right verb -- wthstanding or continue to
safely operate within our criteria if the ground
noti on was established in the early site permt is
subj ected to that.

MEMBER KRESS: | see. So you take care of
that with I TAC or sonething Iike that?

MR. MJURPHY: Right. | believe that one of
t he EPRA guidelines or requirenents for the advance
reactor thing-of-a-jig a few years back when we went
to advanced reactors once before, that the advanced
react or design was supposed to be at a m ninumof a
0.3g level with a particular response factor.

So then it becones incunbent upon the
utility to select afacility or power plant type that
will nmeet the requirenents of the site.

MEMBER KRESS: Well, when they give
approval for an early site permt to somebody I|ike
Exel on that cones in and says | want to use this site,
does thi s approval say that you can use this site, but

t he design that you put there has to neet the seismc
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MR.  MJRPHY: Ri ght . | don't know how

exactly it will be worded, but in effect it will say
t hat your plant has to be able to absorb the ground
notions froma .3g earthquake.

MEMBER KRESS: And that woul d becone the
desi gn basi s earthquake?

MR,  MJURPHY: That would be the design
basis, the SSE with the earthquake, which today is a
ground notion rather than just a single frequency.
The facility would have to be able to withstand that
ground notion input.

MEMBER KRESS: But that doesn't seemli ke
a very critical thing, because you al ready know what
that is at the site, and all you do is specify that
the design has to neet it, and there is no extra work
that needs to be done it seens like to ne.

MR. MJURPHY: The applicant for an early
site permt has to neet the new Appendi x A geol ogi cal
and sei snol ogi cal sittingcriteria, i.e., they haveto
nmeet Part 100. 23, follow ng the gui dance i n Reg Cui de
1.165, and --

MEMBER KRESS: And that it satisfies that
t hey have a design or a reactor in mnd does it?

MR. MURPHY: No. No, they do not. That

istied tothe site. That is a specification put in
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fromthe site. It is the sane thing that woul d happen
toafacility today -- no, it would have happened to
afacility 20 years ago, except the facility normally
was desi gned because t he owner al ready knew how | ar ge
t hat ground noti on was goi ng to be, and how | arge t hat
spectra was going to be.

Basically, now we are providing the
accept abl e net hods for an applicant to determ ne that
information, and so that it can be approved before
t hey have made up their m nds as to whose power pl ant
they are going to buy and put on that site.

MEMBER KRESS: Thank you.

MEMBER PONERS: Do the nmenbers have any
ot her questions? | think you have net nmy aspirations
for this presentation in an exenplary fashion. I
nysel f would | i ke to congratul ate you for an excel | ent
record of turning research into regulatory products.

| have never seen a programpresented to
us that has done such a focus on that particular
obj ective of doing research, and with that, | think I
will thank you and turn it back to the Chairman.

CHAI RVAN APOSTOLAKI S:  Thank you, Dana.
And | agree with Dana that Andy did a great job.
Thank you very nmuch, and we wll recess until 10

m nut es past 1:00.
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recess was taken.)
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A-F-T-EER-NO O N SESSI-ON
(1:10 p.m)

CHAl RVAN APOSTOLAKI S: Al right. The
next itemon the agenda is the devel opnent of review
st andar ds for revi ewi ng core power uprate
applications. Dr. Wallace, the floor is yours.

MEMBER WALLIS: | will say a few words by
way of introduction. | would remnd the commttee
that the Maine Yankee |essons |earned report
recormended the developnment of an SRP for power
uprates, and that we enbarked on a revi ew of extended
power uprates as long ago as four years ago wth
Monticell o, and the pace has picked up in the | ast
coupl e of years, and we have reviewed quite a few, and
we foresee review ng nany nore.

And the staff, when they started these
reviews, believed that it had enough experience to
proceed wi t hout an SRP, and t hey cane and tal ked to us
about it, and they proceeded on that basis.

Now after we have had sone experi ence and
t here have been interactions as far as the Conm ssi on
level, it has been recognized that power wuprate
application reviews mght be nore efficient if the
staff's expectations and eval uationcriteriawere nore

explicit.
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And t his m ght fromour point of viewsave
us tinme and effort in determ ning the reasons for the
staff's decisions. And it would nake it clearer from
t he applicants and the public what is required for a
successful power uprate application.

So in response to this perceived need t he
staff is here to present plans to devel op what they
call a review standard, which according to a letter
fromTravers, is a need concept in response to these
needs.

And since these are plans that so far
appear to be very general in nature, | don't think we
need to wite a letter at the noment until we see
somet hi ng nore specific, unless the conmttee feels a
need to change the direction in some way that the
staff is taking.

But since this is a high | evel overview,
| don't anticipate us witing a letter at this tinme.
Thank you for your patience in putting up with mne.
John, are you going to start?

MR, ZWOUNSKI : Yes. Good afternoon. For
the record, | amJohn Zwounski, and I amthe Director
of the Division of Licensing Project Managenment, in
the Ofice of Nucl ear Reactor Regul ation.

At the table with nme are Gary Hol ahan, 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

340

Director of the Division of Systens Safety and
Anal ysis of NRR;, and Mhamed Shuarbi, the |ead
proj ect manager or power uprates in NRR

W are here today at the Committee's
request to discuss our early oneffortsrelatedto the
devel opnent of a review standard for extended power
upr at es.

| have expressly requested Gary tojoinne
at the table today as | feel that Gary was the one
t hat had the foresight and vision to cone up with the
concept, and nove the entire |eadership teamin NRR
forward with a vehicle that wll not only be
responsi ve to sone of the concerns rai sed by ACRS, but
address many of the concerns that we have w thin our
organi zation with regard to our agi ng workforce and
standards in general.

| am sure that Gary will be nore than
happy to chinme in as we nove forward.

MEMBER WALLI S: So he is the father of the
new concept ?

MR HOLAHAN: We have to see whether it
succeeds first.

MEMBER POVNERS: | thought naybe he was t he
agi ng wor kf or ce.

MR. ZWOUNSKI : Bef or e Mohamred begi ns t he
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presentation, | would like to briefly discuss NRR s
newinitiative devel oped and terned revi ew st andar d.
During the devel opnent of the FY '04 budget in NRR
t he managenent teamrecogni zed the need to attenpt to
acconplish the follow ng.

To retain institutional know edge before
it is lost due to attrition; establish updated
gui dance for the | arge nunber of new hires expected
over the next few years; update existing review
criteria, such as the standard revi ew pl an secti ons,
much of which are organi zationally out of date at a
m ni num

To devel op a sustai nabl e | egacy of review
criteria, nethods, and procedures for our staff, and
devel op a product which woul d hel p ensure uniformty,
consi stency, and predictability in our products.

Based on the above, we decided to
undertake the new initiative to update the guidance
the staff uses in performng technical reviews.
However, we wanted the updated guidance to be nore
conprehensive with respect to the admnistrative
processes for performng technical reviews, the
technical guidance and criteria to be wused in
conducting reviews, and the foll owon inspections to

be performed follow ng these technical reviews.
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W also wanted the guidance to be
consistent with our vision for having a fully
operational centralized work planning center to pl an,
schedul e, and nonitor NRR work.

Based on this, we recognized that this
effort would result in a product that is different in
format and content than the existing standard revi ew
plan, and thus we called it a review standard.

We expect ed t he devel oprment and use of the
review standards to result inreviews that are better
f ocused and nor e conpl ete, consi stent and predi ctabl e.
The revi ew standard for extended power uprates i s one
of the first that we will devel op.

W have alsoinitiated efforts to devel op
a review standard for early site permt reviews.
These wil |l serve as our pilots for the devel opnent of
ot her reviewstandards inthe future. | will be happy
to answer any questions that you nmay have in our
broader effort for devel opi ng revi ew standar ds.

And then noving forward, | have asked
Mohanmed to go through with the presentation, and we
will be nore than happy to answer any questions that
you may have.

MEMBER WALLIS: Well, | think it is very

good that sonme of our concerns may have had sone rol e
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in inducing an entire agency to look at this nuch
br oader question that you have addressed just now.

MEMBER POVERS: | guess | am also
ent husi asti ¢ about some of the words that you have
couched around this review standard, because | think
we all recognize the standard review that we had in
t he past, they are useful docunents.

But they have an esoteric quality to them
that maybe is inconsistent with what you say new
peopl e that are conmng into the workforce, and it al
sounds terrific actually. It really sounds terrific.

MEMBER ROSEN: | amreally pl eased, too,
but as you go forward could you pay particular
attention to identifying the features of what you are
going to do that are different.

You said there would be different format
and content, and | understand format. Content is --
and if you could say that this wouldn't have been in
the ol d standard, that would be hel pful

MR. SHUARBI: [|'ve got that.

MR ZWOUNSKI : | think we are going to
address that point a little bit in the presentation,
but conceptually if you |look at the standard review
plan and how it was used by the staff 25 or 30 years

ago, and how we have noved it forward, how do we want
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to use the standard revi ew pl an sections today.

MEMBER POVERS: Yes, that is the
di fference.

MR, ZWOUNSKI : And that may require sone
amount of work to ensure that our staff is focused on
revi ews of today, versus reviews of yesterday. So the
potential exists to change the review sections
consi derabl y.

MR SHUARBI: | will alsoget intothat in
ny presentation. W wll get into what is it --

MEMBER ROSEN: Wel |, if you coul d focus on
what is the difference, then | would be --

MEMBER WALLIS: And | would also like to
drop in the word plan, because revi ew standard neans
that you are sort of focusing on the standard, and
having a review which neets certain standards.

And rat her than being a pl an, which m ght
degenerate into the opposite rather routinely w t hout
the --

MR. ZWOUNSKI : At the very hi ghest | evel,
this m ght be a road map, but it is going to have the
substance of standard revi ew plan sections, and it is
going to have adm nistrative materials. It is going
to have essentially everything that a staff reviewer

woul d need to --
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MEMBER WALLIS: Rigor, right?

MR,  ZWOUNSKI : Yes -- to perform that
review. CGo ahead.

MR. SHUARBI: Thanks, John. My nanme is
Mohammed Shuarbi, and | amthe | ead project manager
for power uprates in the Ofice of NRR This slide
shows an overview of ny presentation today.

| will provideyou a brief background, and
| think that Dr. Wallis already covered the Mine
Yankee |essons |earned portion of it, but | wll
provide a brief background on where the idea for a
revi ew gui dance for power uprates originated, and how
we got where we are today.

I will discuss your feedback that we have
received on the recent extended power uprate
applications, and those included Duane Arnold,
Dresden, Quad City, Cinton, ANO Brunsw ck, and the
General Electric Constant Pressure Power Uprate
Topi cal Report.

We received sone conments fromyou and |
will share sone of those back just to show that we
have heard and those are al so going to be consi dered
as part of the review standard.

| will go over a little bit what the

review standard is going to include. I will talk
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about the benefits of the review standard, and again
John covered sone of that already, but I will go over
that alittle nore.

| will discuss our approach that we are
t aki ng for devel opi ng the revi ewstandard, and once we
get there, | think you will see that it is a very
broad effort. W are not focusing on, let's say, one
saf ety evaluation and saying here it is.

We are actually starting very broad, and
then I will talk about the schedule a little bit and
then I will conclude. For background, the idea for
havi ng revi ew gui dance for power uprates originated
back as a result of the Miine Yankee experience.

There was a recommendati on by the Mine
Yankee Lessons Learned Task Goup to develop a
standard review procedure for power uprates, and we
conmtted to doing that.

Following the Miine Yankee Lessons
Learned, or shortly after that, we were review ng t he
Monti cel | o ext ended power uprate application, and the
Farl ey Stetch Power Uprate applications, and because
of the timng, those received a great deal of scrutiny
by managenment and Monticello actually canme to the
conmittee here.

We were happy with the product of those
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revi ews, and we believed that they covered all of the
Mai ne Yankee |essons |earned, and therefore we
established those as tenplate safety evaluations.
Fromthat point on, we used those safety eval uations
to identify which areas we needed to conduct our
reviews or to include in our reviews.

| think we came here a year ago and
di scussed this approach with you. Right after that
neeting, we had a conm ssion paper. W wote a
conmi ssion paper back in July of 2001, where we
descri bed where we were at in terns of our reviews for
power uprates, and what gui dance we had.

And at that time, we concluded that the
exi sting process, which was the tenplate safety
eval uati ons, and t he exi sting SRPs, were adequate for
power uprate reviews. W also noted that the power
uprate revi ew process was goi ng through sone changes
with the first of a kind reviews of extended power
uprates for the Duane Arnold, which was going on at
the time, and Quad Cities and Dresden.

We al so had the constant pressure power
uprate topical report, which we were reviewi ng at the
time, and so we recognized that the process may be
changing. So we al so concluded that even if we were

to do a standard review plan that was not the right
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time, and with the process changing that it would
probably be not cost effective and that we woul d have
to go back and revisit it.

But we did say that we woul d reeval uate
the need for a standard review plan at a |ater tine.
And in Decenber of 2001, the Commttee net with the
Conmi ssion, and you expressed your belief that a
standard review plan was still needed.

And as a result of that, we received an
SRM from t he Comm ssion which directed us to review
your reconmendation, and i nformthe Commi ssi on of the
results of our review. And we al so received severa
letters fromyou like |l saidearlier onextended power
uprates, which also indicated that you believed that
a standard review plan would hel p the process.

I n SECY-02-0106, which was recently sent
to the Comm ssi on, we conpl et ed our eval uati on of your
recommendati on to devel op a standard revi ew pl an, and
what we concluded was that guidance for review ng
power uprates would help nake the process nore
effective and efficient.

But that the way that we would do it was
goi ng to be sonewhat different than a standard revi ew
plan, and we said that we would develop a review

st andar d. On the next two slides, we have tried to
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sunmari ze the comrents that we have received fromthe
Conmittee on the recent extended power uprate
appl i cati ons.

Ve recei ved conment s regardi ng
docunent ati on, and that you wanted t o see nore details
in the safety evaluations, in terns of how we
concl uded or how we reached our concl usions. You
conment ed t hat we shoul d consi der rel oad anal yses, or
a review of rel oad anal yses.

You comment ed t hat we shoul d have criteria
or develop criteria for when to performindependent
cal cul ati ons. You al so hi ghlighted certain areas that
you thought were inportant, and this goes back to
Duane Arnol d, the Duane Arnold | etter, where you said
that ATSWwas inportant for a power uprate.

And | will note that we have been doi ng
ATWS revi ews, which you did highlight as an area t hat
was inmportant. There was al so a conment regarding
fuel and | believe Dr. Powers had a conment on fuel,
and you al so highlighted that operator action tines
and the effect of power uprate in reduci ng operator
action time was inportant.

Again, | will note that we have been doi ng
t hese revi ews for power uprates, but you did highlight

it as aninportant area. Material degradation issues.
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MEMBER WALLI S:  Power upr at e and operati on

action tines; the question was, yes, they are shorter,
but what does it nmean and how do you evaluate it.

MR. SHUARBI : Yes, how do we evaluate it,
and how do we conclude that it is acceptable. Right.

CHAI RMAN APOCSTOLAKI S: There i s a sentence
1.174 that tells you howto do that, and |l will try to
find it before you can finish.

MR. SHUARBI : Material degradationissues.
You highlighted that irradiation assisted stress
corrosion cracking, reactor internal flow assisted
corrosion, and fatigue of feed water piping was
important. Again, | will note that we have been doi ng
those reviews, but you also highlighted that as an
i mportant area that needs to be addressed when we do
power uprate reviews.

Cont ai nnent response, and you have al so
hi ghlighted that as an inportant area, and again |
will note that we have been doing those, and as a
matter of fact, we have done sone independent
cal culations in that area.

You discussed |large transient testing,
wher e you sai d t hat we shoul d develop criteria for how
we eval uate |icensee requests to not do these tests,

and that was al so pointed out.
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You have comented on our review of
probablistic risk assessnents, and you have also
conmented on our conmunication with the inspection
staff regarding what we find when we do the reviews.

| would li ke to say nowthat all of these
conments wi I | be consi dered as part of the devel opnent
of the review standard. | just wanted to put themup
here to I et you knowthat we are taking this feedback
and we will be incorporating it into the review
st andar d.

So what is a reviewstandard and what are
we going to get or what is it going to look like. A
reviewstandard is going to provide aclear definition
and scope of the power uprate reviews.

Wat | nmean by that is that it wll
identify the areas that we need to ook at. It wll
have a list or identify which areas are inportant for
a power uprate, and we will go through a process to
determ ne what those are.

MEMBER WALLIS: It will also give an i dea
of the rationale for choosing those areas?

MR. SHUARBI: W will have all of that
docunented in terns of howwe ended up with the revi ew
st andar d.

MEMBER WALLIS: And if it is some other
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areas, you could put that rationale, and that m ght
poi nt you to sone ot her areas that we didn't actually
spring up.

MR. SHUARBI: Right, and | will get into
how broad this is going to be, and getting into areas.
It is going to be a broad | ook at what is out there.
It will provide references to technical review
criteria, andthis is sonmething that | guess | want to
hi ghl i ght or point out.

And that is that we currently have

standard revi ewpl ans, and we currently have docunents

that we use, and a review standard will point to
t hose. Now, as part of this review, or the
devel opnent of the review standard, we will go back

and | ook at those sections to nake sure that they are
adequate and that they are conpl ete, and that we have
t he gui dance that we need.

But in the end, once we have a conplete

set of guidance, the review standard will be like a
road map to that. It will also include process
gui dance - -

MEMBER ROSEN: I n pl aces where you can't
point to sonmething that i s adequate, you will put new
criteria in the review standard?

MR. SHUARBI: That's right. That is what
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| mean by we will |look at the existing guidance for
adequacy, for conpleteness, and if there i s sonething
m ssing or sonething needs to be updated, we will do
t hat .

Now, there are two tinme lines here, |
guess, that could take place. Sone things we nay be
able to do on a schedul e that we are proposing to do
this reviewstandard on. O hers may take a little bit
| onger, and those wi || be handl ed separately, but they
will be identified.

An area that you asked about earlier was
what is different in areviewstandard than in an SRP.
The review standard wll also identify process
gui dance, and things that an SRP doesn't get into,
| i ke howdo we handl e proprietary i nformati on, and how
do we docunent our reviews.

We have office instructions at NRR that
tell us how to do these things, and right now they
just exist in office instructions. This review
standard will include all of that information in one
pl ace, so that a reviewer, a project manager, wll
have al | the guidance right therein that one docunent
t hat says hereis howyouw !l doit frombeginningto
end.

It wll also include nodel safety
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eval uations and right now the thinking is that we
woul d have two nodel safety evaluations, one for
boi ling water reactors and one for pressurized water
reactors, and those nodel safety evaluations we are
hopi ng wi Il inprove the docunentation, and one of the
conments that we received fromthe committee.

We have an office instruction on how to
docunent our reviews and the nodel safety eval uation
will be consistent with that, so that it will cover
all of the inportant areas.

MR, ZWOUNSKI : If | could go back to
Mohamed's first bullet on a clearer definition of
scope, you mght recall the review that we did on
Arkansas, in which a lot of the contai nnent anal ysis
had been forned a couple of years earlier.

Thus, we didn't review that particular
area. W woul d expect in the generation of the review
standard the ability to have clearance to say that
that particular part of the review has already been
performed and you don't need to worry about it,
because we are going to essentially reference back to
t he Arkansas amendnment request of two years ago.

So it essentially pulls that into the
gui dance that you would give a reviewer for a plant

going forward. It would al so contain guidance that
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woul d highlight things that are unique in scope and
depth as far as we have never seen this before, and
heads up, we may need nore i ndependent anal ysis, or we
may need to check this differently.

O the reviewnay need to be expanded. W
woul d expect the review standard to have that type of
| anguage in it to help the individual reviewer
essentially take the product that is submtted, and
conmpare it against the review standard.

And if it nmeets all the norns, we will go
forward with a normal review But if it triggers
ot her thresholds that will be presented for the staff,
we may get into a nmuch nore conprehensive revi ew

MEMBER ROSEN: One of the presunptions --
and you said you were going to have two, one for
boiling water and one for pressurized water, but not
all boiling water reactors and not all pressurized
wat er reactors are alike.

And, for exanple, EG pressurized water
reactors (inaudible) containnents. How do you i ntend
to handl e those differences within types?

MR, ZWOUNSKI : I think at the highest
| evel that we woul d probably have one for each type,
and then you would steer the reviewer to those

sections of the standard revi ewpl an applicabletothe
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type of contai nment type, and to the extent that that
needs special attention.

But ultimately that revi ewstandard shoul d
contain the summary of sections within the SRP that
woul d need to be used in conducting a review. And if
we can pare sonme down or add to that because of
uni queness, we woul d so do.

MEMBER WALLIS: Is it easy to amend the
st andar d?

MR. ZWOUNSKI :  vyes.

MEMBER WALLI S: | nmean, as you have
experience with these reviews, you don't want to
anendnent to be too clunsy. So | think that new
experience can be incorporated into it quickly.

MR ZWOUNSKI : | think we perceivethisto
be a |iving docunent.

MEMBER WALLIS: Al right.

MEMBER S| EBER: In the case of boiling
wat er reactors that are several topical reports that
the staff has reviewed and approved, would you be
referencing those as part of the gui dance?

MR, ZWOUNSKI : Definitely, and where their
applicability begins and ends.

MEMBER Sl EBER: And what you do when

sonebody t akes exception, too? For exanple, CPPU, and
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that topical report and you may get an application
that has 4 or 5 exceptions to it, those would be
di scussed individual ly?

MR, ZWOUNSKI : Yes, you would need to
hi ghl i ght t hat such that he revi ewer and our techni cal
staff were mndful to go after those particular
di f f erences.

MR. SHUARBI: W already have an effort
under way to | ook at the office instructions that we
have for revi ewof topical reports, and see if we need
any addi ti onal gui dance on how to revi ew devi ati ons.
W are currently doing that right now

MEMBER WALLI'S: And topical reports are
very hel pful once they have been approved, and then
you knowt hat t hey are using an approved approach, and
that is very hel pful.

Al so, we get approved codes and that's
where this commttee has a problem and the fact that
someone says oh, | have used an approved code gi ves no
indication of how well, or intelligently, or
adequately, that code was used.

| mean, you could use it in all kinds of
ways, and so | think we were |ooking for sone
assurance that these approved codes or other nethods

are actual |y used adequat el y and wi t h enough sense f or
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t he application.

MR. SHUARBI: We will be | ooking at that.
| think with the audits and having better criteria on
when t o do i ndependent cal cul ati ons, | think we may be
at that place that you are asking for.

Okay. Sone of the benefits of the review
standards are that it will be a conprehensi ve gui dance
docunent that will include all guidance, and not j ust
t echni cal gui dance and techni cal process, and all the
gui dance.

Agai n, as John nmentioned earlier, it wll
retain institutional know edge and we have a | ot of
senior staff and they will be retiring over the next
few years, and we will be picking up a lot of new
staff. Andthisis the way to retain that experience.
And sonetimes when we conment, we say, you know, it
was based on judgnent that we considered sonet hing.

Well, thisway we wi |l be abl e t o docunent
sone of that sothat it is avail able and new hires can
al so have that available to them when they do their
revi ews.

MEMBER POAERS: Wel |, the docunment sounds
like -- well, just about everything | can think of is
init. Can | pick it up?

MEMBER WALLIS: It is going to be a CD.
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MEMBER PONERS: Well, is it big enough for
my menory?

MR. SHUARBI: Well, that is what | tried
to enphasi ze earlier; is that we will go through and
updat e t he gui dance t hat exi sts today, but that is not
going to be the docunent. The docunment will be a road
map to that guidance.

MEMBER POVNERS: So this is a relatively
trackabl e docunent actually.

MEMBER SIEBER: It is full of hyberlinks.

MEMBER POVERS: Yes, hyperlinks. I
under st and.

MR ZWOUNSKI : | really do think we
envision this linking to our SRP sections, and our
gui dance docunents, and to make as nuch use of our
el ectronic capabilities as possible.

MEMBER POVWERS: That is a good use of the
materi al .

MR. SHUARBI : I think | have already
covered the last bullet on this slide, which is that
we wll be going through the existing guidance,
i ncluding the ASRP, and updating it as part of this
effort.

This is also consistent with our vision
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for a fully operational, centralized work planning,
and the i dea here is that work planni ng woul d be abl e
t 0 assign these power uprate reviews tothe revi eners,
and they wll know exactly what the scope of the
review is.

They wi |l know exactly what the gui dance
that is needed is, and they will be able to hand t hat
over to a reviewer, and the reviewer will be able to
have that full docunent right there and all the
gui dance avail abl e.

MEMBER ROSEN: | woul d assune that this
woul d al so hel p you in establishing expectations for
how many hours a reviewer would spend on sonething,
because you know what you are asking themto do.

MR. SHUARBI : You know what the scope is,
that's correct.

MR.  ZWOUNSKI : And that is integral to
one of the expectations, is to be able to budget our
time alittle bit nore wisely, but the point that we
were talking to, to help a technical reviewer is
essentially at their work station, they will be able
to pull up review criteria, review guidance,
adm ni strative gui dance el ectronically.

| don't think any of us envi si oned handi ng

thema 2 inch pile of paper, and here is the gui dance
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and revi ew standards that you need to apply as you do
your work for this particular anendnment. I n ot her
words, | think as you go forward, we woul d anti ci pate
this to be all electronically driven.

MR. SHUARBI: We woul d expect the review
standard to have an inproved focus of review, and
i nprove our consistency, and conpleteness, and
t hor oughness of the revi ew, and obvi ously t he i nproved
docunent ati on, which is an outcome hopefully of the
nodel safety evaluations that will be included.

| included a di agrami n your handout s t hat
is going to be a little hard to read on the screen,
but I will walk you through it, and show you exactly
how we are going to be doing this.

Thi s i s our approach for doing the revi ew
st andar d. The first thing that | would like to
highlight is that the yellow area on the diagramis
Mai ne Yankee | essons | earned. That is, we are calling
it past experience, but we are highlighting it in
yellow to point out that this is really what we have
| earned and what we have been doing since Mine
Yankee.

MEMBER WALLI S: On ny figure, ACRS
feedback is a gray area.

MR. HOLAHAN. We think of it as a gray
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matter.

MEMBER PONERS: Definitely.

MEMBER SI EBER:  WE can fix that.

MR, ZWOUNSKI : Well, Mohanmed is going to
wal k through the chart in nore detail, but we really

believe that this yellow area is our attenpt to
capture our baseline of where our technical reviews
are performed today.

And this is what we want to build fromas
we go forward, and we have a | ot of docunentation that
has been created since Mai ne Yankee | essons | earned,
i ncl udi ng topical reports that have been approved, the
LTR-1 and 2, the CPTA topical reports, and things of
that nature, will all fall into the baseline area, and
now we want to build fromthat as we go forward.

And obviously that wll influence, at
| east | believe, our SRPs and the quality of SRPs as
we take our next steps. W know that the SRPs need
sel ected updating adm nistratively, and we want to
review each SRP section for power uprates, extended
power uprates, to ensure what is in the SRP is
accurat e.

So we have a lot of work to do in
reviewing a lot of SRP sections that will flow from

this baseline review wrk. Go ahead.
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MR, SHUARBI : Okay. On the left-hand

side, these are the technical gui dance docunents t hat
we will be looking at, and this is where we will get
our technical reviewcriteria, and |l et me go through
that first.

If you start with the second |evel from
t he bottom we have got Regul atory Gui de, NUREGs, and
generic safety i ssues that have been resol ved, and we
have gotten gui dance as a result of.

And we will be |ooking at those to see
what portion of those are applicabl e to power uprates,
and how to use them in the power uprate review
pr ocess. W will also be |ooking back at past
experience, and the area that John was just talking
about .

And i n past experience, we wi || be | ooki ng
at the Brunswi ck and ANO saf ety eval uati ons, and al so
our nost recent safety eval uati ons, 14Ps and 14Bs. W
will be looking at the existing tenplate safety
evaluations, the Farley and Monticello safety
eval uati ons whi ch we have been using.

W will look at the topical reports the
ELTR-1s and ELTRA-2s, NCPPUs, and we wi |l be | ooking
at the Mine Yankee |essons |earned reports, and

reports that were generated as a result of that
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experi ence.

And we will be identifying what is the
scope. W are |ooking for the scope of review that
was identified, or that were done in these docunents.
The next itemis our generic comunications, such as
generic letters, bulletins, maybe regul atory issues
and information notices, and we wll be |ooking at
those to see if there is anything there that we need
to consider for power uprate reviews.

And the | ast one is internal and external
st akehol der feedback, and you can see that vyour
f eedback, the comm ttee's feedback, feeds into this
one. This is where the itens that we discussed
earlier, this is where it cones in and actually your
f eedback goes into both areas.

It will gointothetechnical area, and it
will also go into the process area, and | wll get
intothe process areaalittle bit later. In addition
toall of these, we are al so | ooking at all of the SRP
secti ons.

And we are trying to -- what we are doi ng
thereis we are reviewing themfor applicability, and
whi ch ones are applicabl e and whi ch ones are not, and
what is the justification for that, and are we goi ng

t o have docunentati on of the reason that we chose to
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do what we are going to be doing, or what to include
in the review standard or not.

CHAl RVAN APOSTOLAKI S: | guess | don't
understand that. The way that you presented it was as
if a standard review plan exists.

MR.  SHUARBI : This is the existing

standard revi ewpl an whi ch covers all of the technical

areas. It is not an existing standard review plan for
power uprates. It is standard review plan, Chapters
1 through --

CHAI RVAN APOSTOLAKI S:  Ckay. So what you
are doing in the blue sequence there or boxes is you
are identifying the parts of the standard revi ew pl an
that refer to each one of these boxes; is that what
you are doi ng?

MR. SHUARBI: The bl ue areas identify the
t echni cal areas t hat we have been covering to date and
the ones that have been addressed in generic
conmuni cati ons and reg gui des.

CHAl RVAN APOSTOLAKI S: But what is the
arrow going into the standard revi ew pl an?

MR. SHUARBI: W are doing a reviewof the
standard reviewplan to determ ne what i s applicabl e.

MEMBER WALLIS: | think it is a sequence

of how you -- of the things that they do, rather than
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them feeding into the review plan. They do these
t hi ngs and --

CHAI RMVAN APCSTOLAKI S: Actually, it is
that arrow that | don't understand. \hat does it
nmean, that blue arrow?

MR. SHUARBI: What this means is that --
wel |, actually, right nowthe standard reviewplanis
being done in parallel and it will be done up here.
It fits in both places. But what this arrow neans is
t hat when we go through the standard review plan --
and renenber that the review standard i s going to be
referencing references to existing gui dance.

We are going to go through the standard
reviewplan, and identify what i s applicable, and then
we wi Il | ook at what we have done to date to identify
are there other areas that are not included in the
standard review plan that should be included in a
power uprate review

CHAI RMVAN APOSTOLAKI' S:  That is what the
bl ue arrow neans?

MR SHUARBI: It al so neans do we believe
t hat certain standard revi ew pl an sections shoul d be
updated as a result of generic conmmunications, or
recently resol ved generic safety i ssues, or things of

t hat nature.
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VEMBER WALLI S: | don't think it is an

information flow document. It is nmore of an
activities flow docunent.

MEMBER SI EBER:  Ri ght.

MEMBER ROSEN:  And sequenci ng.

MEMBER WALLI S:  And sequenci ng.

MR, ZWOUNSKI : If you work in the box
cal | ed standard revi ewpl an, we have over 260 secti ons
of the standard review plan. W don't use 260 for
power uprate reviews.

CHAI RVAN APOSTOLAKI S:  Right.

MR ZWOUNSKI: We want to work in that
area to defi ne what we believe are the right nunber of
SRP sections. So out of that you will get a ball park
figure, and just for di scussion purposes, let's say it
is a hundred sections. The blue will help informthat
we are working with the right sections.

Did we nmiss any sections, or it will also
point to that sone of the sections are in need of
updating. So it will help us nove forward with what
are those SRP sections that are not only
adm ni stratively deficient, but need to be updated to
current day technical expectations.

CHAI RVAN APOSTOLAKI S: But when you did

t he reviewfor Brunsw ck, for exanple, which boxes did
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you actual ly inpl ement?

MR ZWOUNSKI: We were working primarily
in the red box.

CHAI RVAN APOSTOLAKI' S:  The red? Ch, the
standard revi ew boxes?

MR. SHUARBI : The exi sting gui dance t oday
for reviewi ng any licensing actionis inthe standard
review plan. 1In addition to that, for the Brunsw ck
saf ety eval uati on, we had a topical report, whichfits
under here.

CHAI RVAN APOSTOLAKI S Ckay.

MR. SHUARBI: This is past experience.

MEMBER S| EBER: Let me ask a question.
You are going to make a list of everything that you
t hi nk you shoul d revi ew?

MR. SHUARBI: Right.

MEMBER S| EBER:  And based on all these
inputs fromthe bottomline here, and then you go to
the standard review plan. Do you expect to find a
chapter or section in the standard review plan that
covers every one of the things that you believe you
shoul d now review for an uprate, or are you going to
have to generate new standard revi ew pl an sections?

MR. SHUARBI : The purpose of this effort

istoidentify any newsections that nay be needed, or
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any sections that may be needed to be updat ed.

MEMBER SI EBER:  So you wi || generate that
if they are now mssing, rather than go to sone
tenplate and say | think I will try to do it like
t hat ?

MR SHUARBI: That's correct.

MEMBER S| EBER: The second question, and
| know that | amski ppi ng ahead, but | | ook at the PWR
and BWR tenpl ates and safety evaluations. This wll
be part of the review standards?

MR. SHUARBI: Ri ght.

MEMBER SI EBER:  And | amhopi ng t hat they
are not going to be an ol d safety eval uation, and you
say, well, this one doesn't |ook too bad, and then
staple it to the back because every one of them has
def ect s.

MR, SHUARBI: No. Correct.

MR, ZWOUNSKI : That is a safety eval uation
t hat none of us have seen yet.

MEMBER S| EBER: Okay. But it will be a
generic safety evaluation that is carefully done to
illustrate the kinds of things that you expect the
reviewer to have as an output fromhis review, or his
revi ew sections?

MR SHUARBI: That's correct.
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MR ZWOUNSKI: |f you have never witten

a safety evaluation before, you will be able to go
| ook at the safety eval uati ons and see essentially the
key or major points that are contained in a safety
eval uati on i nput.

MEMBER S| EBER: Now, the reviewer wll
| ook at the tenplate safety evaluation when he is
doing his review WIl he have to rely on the
tenplate says about the depth of review in the
criterion that was used to accept sonething, or --

MR. SHUARBI: No, that is the other box.
This is to help the reviewers wite a safety
eval uation that meets the current standards.

MEMBER SI EBER: But you would really goto
the office instructions to say here is the criteria,
and here is what | amsupposed to | ook at, and here is
the criteriathat | use to say that it is acceptabl e,
and then I will docunment that. |Is that correct?

MR ZWOUNSKI :  Yes.

MEMBER SI EBER:  Ckay.

MR ZWOUNSKI: But we intend to use our
own internal guidance to develop a generic input
safety eval uation so that the individual can actually
see what does the product | ook I|ike.

MEMBER SI EBER:  Ckay.
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MR. SHUARBI: And because you have not

seen it before, and this isn't a review of an actual
application, the technical eval uati on secti on may not
be there. It may provi de gui dance on what to incl ude,
but the actual technical evaluation would be plan
speci fic.

MEMBER SI EBER:  All right.

MEMBER FORD: | have a question. This is
a very conplete road map i f you |l i ke of the processes
that you have to go through. And yet sonme of the
physi cal phenonmena whi ch are i nherent to power uprates
can be quite subtle.

For instance, some of the materials, and
degradati on and things, are not i medi ately obvi ous.
And you mentioned earlier on retaining institutional
know edge, which cones down to experienced peopl e who
know about, for i nstance, radi ati on assi st ed cracki ng,
whi ch coul d be affected by fl ux changes, and t hi ngs of
this nature.

Is that goingtobealimting steptothe
usability of this whol e process, the availability and
retention of people who can di g down one | evel deeper
t han the process?

MR,  SHUARBI : For developing a review

st andar d?
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MEMBER FORD: well, | amtaking it --

wel |, fine.

MR. HOLAHAN:. You are taking a bigger --

MEMBER FORD: | amsteppi ng one step down.
You hired a young person, and he can walk in and wite
a docunent, but he is not that one-step deeper to ask
t he penetrating questions.

MR,  HOLAHAN: | think the best way to
t hi nk about that is we are never going to wite a set
of procedures that can be used i nexperi enced or peopl e
who are not know edgeabl e.

At the nonment, we are very dependent upon
t hose experi enced peopl e, because in fact they don't
have this | evel of guidance. | think what we will see
if we succeed in this process is to be perhaps |ess
dependent on that |evel of expertise.

So you can probably use your senior staff
in nmore of a coaching role, and your | ess experienced
staff can sort of follow this process. But | think
they never -- | don't expect this to be a cook book
t hat i nexperi enced and uneducat ed peopl e can use to do
t echni cal reviews.

VEMBER ROSEN: You al nost answered the
question that | have been stewing about from the

begi nning of this, and that is thinking about the dark
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side of this. There are so many good t hi ngs about it
that you just want to junmp in and say whol eheartedly
that, yes, this is great.

But the dark side of this force is what
about when sonething is different and a guy wants to
goin adifferent direction that would ultimtely be
productive, but feels, no, | have to follow this dam
road map?

MEMBER FORD: That's when t he experi enced
person woul d know to buck the system

MR HOLAHAN: Yeah.

MEMBER FORD: If that is the right word.

MR. HOLAHAN: | think what we want is a
gui dance docunment and not a straightjacket, and I
realize that is not so easy to do. But | expect as
part of the gui dance docunent that what we are trying
to do is use alnpbst an artificial intelligence
process, where you go to those expert people and you
say, well, what is it that made you think that an
i ndependent cal cul ati on was wort hwhil e.

What mekes this situation nore conplicated
than others, and can't you wite those things down,
because frankly we have |ots of experienced people,
but at the nmoment, if you ask two experienced people

to do the sane review, you don't get exactly the sane
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answer .

And you want to try to get the best of
both in a way, and | think any review guidance
docunent like this has got to | eave a certain | evel of
flexibility tothe reviewer to pursue issues that seem
to be inportant.

| think what we want to dois to give them
some gui dance, the best avail abl e gui dance on what
sort of things are worth pursuing.

MEMBER ROSEN: But maybe you need an up
front policy statenment that somebody who wants to go
off in a different direction can, and why they are
able to do that.

MR. HOLAHAN: | think that would need to
be in there somewhere. | amnot sure it is in the
front, but it is wherever it needs to be.

MEMBER POVERS: | think | woul d be caref ul
about -- | don't think it is necessary. | think the
way t hat
-- ny perception of the way that | think the agency is
organi zed, if | |looked at this thing, and | | ooked at
the plant that | was asking about, and it was just
sonmet hing that could not -- that didn't fit, | would
go to John and | would say, John, it doesn't fit.

And John would say you're right, and |
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understand, and go do it the right way, and don't
foll owa straightjacket, rather than havi ng sonet hi ng
si x nonths after a guy started, canme to John and sai d,
well, | went off because of this codicil in the
docunent, and did this thing that was a conpl ete waste
of tine.

| think I would rather have the guy cone
talk to John than to go and waste his tine.

MR ZWOUNSKI : Historically speaking, when
we felt |ike we had a very robust safety SRP, and t hat
we felt very confortable with, even then the staff
woul d chal l enge this other issue, or we need to go
further, and we chose to go further. W did not feel
constrained, and we did go the extra mle when the
i ssue seened to warrant additional inches.

And | don't think we are trying to limt
in any way our staff's intellectual curiosity to
pursue where it nakes sense, but there al so would be
some rigor with a process such as we are proposing to
kind of ensure to our stakeholders, and to our
i nternal stakeholders, that we are working on this
road map here, and we are not working in another
ar ena.

In other words, let's keep the revi ew on

target so to speak, but I don't think you will find
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anything that would prevent sonebody from chasing
sonmet hing that didn't seem correct.

MEMBER WALLI S: That hel ps a great deal if
t hey do chase things, and someti mes you have soneone
-- and | think one problem with the review by the
staff is that occasionally we would have a staff
menber up there and we woul d start aski ng questi ons,
and it would appear as if for sone reason or other
t his person had not had any curiosity and didn't have
answers to what seened to us to questions that would
need to be asked.

MR ZWOUNSKI: We are aware of that.

MEMBER PONERS: Well, | suspect what will
very often happen with this kind of conprehensive
docunent, and the kinds of subni ssions that you are
likely to get, is very often you will find that the
docunent is nore conprehensive than what the review
needs to be.

And the guy will need to conme to you and
say, John, I'm just not going to pursue paragraph
2.3.1 because the way the guy has done it, it just is
not applicabl e.

MR. ZWOUNSKI: And when | said this is a
living docunment, as we go on 2, 3, 4 years down the

road, and we have revi ewed 10s and 20s of things, your
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reviews do start to change. Your scope and depth
changes.

MEMBER POWERS:  Sure.

MR ZWOUNSKI: And that is just areality
of the way that the agency does busi ness and has done
business. So it is inportant to have the standard in
pl ace, but it is alsoinportant to recogni ze as we get
smarter as tine goes on, who knows what this would
evol ve to many years down the road.

MEMBER PONERS: That's right.

MR. ZWOUNSKI :  For this particul ar topic.

MR. HOLAHAN: | think we need to recogni ze
that sonmetinmes it is okay for the staff to have not
pursued every issue in detail. | can remenber |ong
ago when they actually let nme do reviews, and one of
t he pi eces of guidance says don't go and pursue the
same i ssue you did on the | as one, and go and | ook for
sonet hi ng new, sonething different.

And it allows you to use your tine to see
a broader spectrum of issues, but the staff cannot
reproduce all the reviews and touch base on every
single review issue that the |licensee needed to put
into the design in the first place. That is just a
fact.

VEMBER S| EBER: But | think in that
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situation that at the very m ni numthat you ought to
recogni ze that the | i censee has addressed it, because
you are going to have a laundry list of things that
the |icensee should have addressed, and at the very
| east, you can pursue in sone depth, sone subset of
t hat, and you need to check to seeif the licensee did
the work that they were supposed to do.

MR.  HOLAHAN: And that is one of the
advant ages of having a gui dance docunent.

MEMBER SI EBER:  Sure, the licensee wll
read this and all of a sudden the applications wll
becone better.

(Di scussion off the record.)

MEMBER WALLI S: I am letting this
conversation go on, because | think this is sort of
the nmeat of where we mght actually have sone
interaction and have sone i nfluence on what they do.
The next experience is sinply aschedul e and sayi ng we
are doi ng the work, and this is where we have a chance
to have some input.

MEMBER PONERS: And quite frankly, it is
ki nd of an exciting idea, as it sounds |i ke sonething
where | could actually learn things by reading it
nysel f.

MEMBER WALLI S:  And | was wondering if an
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ACRS nenber could do a review given this.

MEMBER POAERS: Now, let's not ask too
much.

CHAI RVAN APCSTOLAKI S: Mbhanmed, what el se
do you want to say about this?

MR. SHUARBI: This brings us up to the
technical reviewcriteria, and if we take all of this
together, we will conme up with the technical review
criteriarequiredfor an extended power uprate review.

The other side is process guidance, and
agai n your comments were not only in the technica
areas |i ke ATWS was i nportant, but you al so provided
conment s on docunent ati on, whi ch feed back i nt o howwe
docunent our review

CHAI RVAN APCSTOLAKI S: Asplit personality
box has blue and read, right?

MR. SHUARBI: That's right. And also in
Mai ne Yankee | essons | earned, we had techni cal areas
t hat were di scussed, and we al so had process gui dance
t hat was di scussed i n t he Mai ne Yankee | essons | ear ned
docunent .

So this is where your feedback cones in
and we al so had a workshop on extended power uprates
on March 19th, where we received feedback from our

ot her stakeholders; and there is the issue of |arge
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transient testing which we are |ooking to devel op
gui dance for. And that also feeds into these.

MEMBER WALLI S: Was t here sone si gni fi cant
f eedback from March 19th that you wanted to tell us
about ?

MR. SHUARBI : The only feedback was on t he
scope of review For exanple, balance of plant
reviews. There were feedback on audits and maybe we
ought to use nore audits than we did before. There
was feedback on separating other activities that may
be separable from a power uprate, and doing those
separately under a different |icensing action than a
power upr at e.

MEMBER POVERS: Have you gotten any
f eedback fromw thin the agency on our suggestion to
comuni cate to the inspection force on findings that
come up in these reviews?

MR, SHUARSBI : As a matter of fact, |
believe there was an inspection procedure that was
recently issuedtothe regions for power uprate, which
di scusses what i nspectors ought to be | ooking for. It
i ncludes things |like flow accel erated corrosion, and
it discussesthings |ikereadingthe safety eval uati on
to find what was focused on during the review, and we

wi |l be | ooking at that as wel |l during the devel opnent
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of the reviewstandard to see if there is any helpin
that area that is needed.

MEMBER POAERS: That may well be one of
the inputs that you want to include in here, is the
i nspection plan.

MR, HOLAHAN: I think that anmong ot her
things, not only is the docunent a living docunment,
but | think the planis alittle bit of aliving plan,
because we only started to talk to the regional
i nspection conmunity about their roles, and there are
probably some inspection related boxes that feed in
here, too.

MEMBER POWERS:  Sure.

MR. SHUARBI: One of the conments in the
ACRS f eedback box is in fact that, to conmuni cat e what
we find to other inspectors. So this plays out what
we are going to do right now, and in terns of feedback
after the fact, and continuing to get feedback, and
continuing to inprove in sone areas that could be
i mproved, the fact that it is a |living docunent, we
woul d hope that woul d conti nue.

We wi || be reviewi ng the process gui dance
t hat we have, like officeinstruction, and things |like
how to docunment, and how to treat proprietary

i nformation, and things of that nature.
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These wil| feed into the process gui dance
docunentation criteria box, and both of these boxes
get into both of these boxes. The technical review
criteria and the process and docunentation criteria
will feed into the tenplate on safety eval uati ons and
t he references to what needs to be | ooked at, interns
of power uprates, or what needs to be done to review
a power uprate.

And both of these will make up the review
standards for a power uprate. This will be the road
map that wll provide references to all of the
gui dance that is needed to do the review, and this
wi Il be what we expect a product to | ook |ike once we
do our review. Both of those make up the review
st andar d.

MEMBER S| EBER:  That to nme | ooks like a
very good plan. |If you ever feel the need to redraw
that, you may want to invert the pyram d so you can
start at the top and go down. Oherw se, | wouldn't
bot her doi ng that unless there was sone ot her reason
why you would need to redraw it.

MR. ZWOUNSKI : The overal | nessage i s that
we are trying to be very conprehensive, and in that
regard, we were very broad today. WII we narrow? W

may i n sone areas. Do we want to chal |l enge oursel ves
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on the role of PRAs, for exanple, as we go forward?

W do not have large transient testing
resolved but were are on a pathway to get that
resolved. So fortunately when we get a little bit
nor e towar ds some t hi ngs on paper, and alittle bit of
formulation on draft products, and sone of this is
crystallizing, it nmay be appropriate to neet with the
conmittee again.

MEMBER POVWERS: | sure hope you do,
because actually | find this pretty exciting and
whet her we have a comment or not, just to see how
difficult it istocarry this out, and howwell it is
bei ng done. | hope you do.

MEMBER SI EBER:  You only have six nonths

todo it if |I read the follow ng slides.

MR, ZWOUNSKI: Well, | think we also --
MEMBER ROSEN: | have a burden to carry
for you, which is that we have nmade all these

conments, and the | east that we could do is to see how
you resol ve them and see whether you hit the nmark.
MEMBER WALLI S:  You have enough peopl e to
do it, and you have enough tine to do it?
MR, ZWOUNSKI : 1 n our budget for this next
fiscal year, we did allocate 7 FTE to work on revi ew

st andar ds.
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MEMBER S| EBER: Ww, that's a conm t nment.

MR, ZWOUNSKI : Plus, | don't want the
commttee tobeleft wth-- we are comritted to power
uprates, and as | said, we are |l ooking at early site
permts. But these pilots are going to go a | ong way
t owar ds how nuch effort does it really take.

We ar e expendi ng consi derabl e effort ri ght
now with 5 or 6 people working on this. W are also
doi ng a few ot her things that we have not tal ked about
that is related. W have issued a lot of REIs to
| i censees on various power uprates.

We ar e goi ng back and aski ng oursel ves di d
those RAIs really pass the correct tests and is there
a regul atory nexus and things of that nature. So we
are doing alittle bit of housekeeping as far as the
way t hat we were doi ng busi ness yesterday, versus the
way that we want to do business tonorrow.

Sothereis alearningthat will be com ng
out of sonme of these different initiatives. But we
t hought it was i nportant to present nore of a macro as
far as the big picture gane pl an.

It would strike me that within the next 3
or 4 nonths we should start to see sone of this mature
as far as being much nore confortable to get into a

little bit nore depth on direction.
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MEMBER VALLIS: Oh, | think this is having

a very beneficial effect on the power uprates that we
have to do in the next fewyears. But alsoif you can
show howt o make this revi ewstandard process work, it
woul d have an effect agency-w de, which would be
wonder f ul .

MR ZWOUNSKI: This is a pilot for two
areas and we have product |lines for |icense anendnents
i n many ot her areas that one arguably woul d want to --
if this is successful, adopt for those product |ines.

MEMBER WALLI S: That's why | want to nake
sure that you have enough effort to nake it happen and
happen quickly so we can get on with it show that it
works or that it doesn't.

MR. ZWOUNSKI : To address t hat poi nt, what
| said earlier about we can find certain things that
we can do on this schedul e, and other things that we
may not be able to conplete on this schedule if we
have to devel op new guidance and it wll take us
| onger to devel op, we will start that work and we wi ||
put that on a different path.

W will have a plan for conpleting that,
but that would be a different path. Another thingis
that we understand that this is a very aggressive

schedul e, and the reason for that i s because of what
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we are expecting to get over the next few years in
terns of power uprates, and we would | i ke to get this
out as soon as possible so that we could see sonme of
it resolved and see sonme of the benefits of this.

And we acknow edge t hat wi t h an aggr essi ve
schedul e, and hopefully with the guidance that is
going to be taking | onger for a separate path, and
this being a high priority effort, hopefully we can do
t hat .

MEMBER WALLIS: Did you want to neet onto
t he schedul e or do you have sone other points on this
gr aph?

MR. SHUARBI: Well, on the schedule, we
are currently targeting issuing a draft review
standard for interi muse and public comment by t he end
of this year. And an inportant assunptionin that is
that the ACRS formal revieww || cone after the public
comment period, and | wanted to point that out to you.

Based on our schedule the final after
receiving and addressing all public coments is
probably going to be issued in early 2004.

MEMBER PONERS: |If you could give it to
t he ACRS i n Decenber, and we could | ook it over, then
| think doing it after the public comment is al nost

perfect for us.
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MR SHUARBI: Ckay.

MEMBER WALLI S: Maybe we could have a
subcomm ttee neeting or sonething in Decenber?

MEMBER POVERS: I wouldn't say in
Decenmber. | would say have a subconmittee neeting
towards t he end of their public comment period so they
could get formal comments back as though they were in
the public coments so that you could correct
everything all kind of at once.

MR. SHUARBI: We could certainly come and
share the cormments with you and go what we have done,
and what kind of comments we have received.

MEMBER WALLI'S: And we shoul d have sone
i nput before we actually have to just review, and it
m ght be hel pful nmaybe as a subcomm tt ee.

MR, ZWOUNSKI : One of our purposes in
com ng today was to put it on your radar screen, and
we know that the project will be noving forward. W
will be back on other projects, and between now and
t hen --

MEMBER WALLIS: Well, it has been on our
radar screen along tinme, and nowit |looks like it is
a real object.

CHAI RVAN APOSTOLAKI'S: Is there going to

be a box anywher e Mbhammed t hat says control your urge
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to be quantitative? You don't have to be quantitative
all the tine. In fact --

MEMBER WALLI S: George, please.

CHAI RMAN APOSTOLAKI S: I nfact, 1.174 says
a qualitative assessnment of the inpact of the
licensing basis change on the plant's risk may be
sufficient. This is the NRC staff speaking.

VMEMBER POWERS: Wallis is going into
cardi ac arrest over here.

MR. HOLAHAN: This i s not the nessage t hat
| heard you give to the Conm ssion yesterday.

MEMBER SI EBER: | hate to denpnstrate ny
nai vete of know edge about PRAs, but | have a couple
of questions that | am curious about. As far as |
know, no application has been subm tted as being risk
i nformed for an update.

MR SHUARBI: That's correct.

MEMBER Sl EBER: And that applications
typically haverisk informationinthem which | guess
stems fromthe fact that was part of the ELTR-1 and 2,
and CPPU topi cal reports, and |icensees read that and
do it.

And t hen when you read about it inthe SER
and in the application, you said, well, there is a

slight increase in risk and so you ask, particularly
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wi th a BWR, what causes that slight increase inrisk
And t hey say, well, because operator actiontineis a
little shorter.

But what never gets said is you have
i ncreased by maybe 15 or 20 percent, and the stored
enthal py in the core, which changes even though you
still comply with Appendi x K, it changes your margins
or they di sappear, or partially disappear.

The decay heat levels are higher, and
contai nnent pressure is typically higher, and
cont ai nnent tenperature is higher, and the effect of
an uprate is to reduce margins, but stay within the
determnistic limts in the regul ations.

But | never see that reflected in the PRA
nunbers because | presunme that if you neet the
determnistic requirements, the failure rates and so
forth all stay the sane.

And to nme a PRA that is supposed to
anal yze power uprate doesn't tell ne anything. Maybe
you could tell nme why | amw ong, and whether that is
a wort hwhil e exercise or not.

MR. HOLAHAN: One of the reasons why |
woul dn't expect the PRAto be very different, at | east
things |like core damage frequency, because in effect

what all those determ nistic anal yses are doing -- the
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LOCA anal ysi s and the ATWS anal ysi s, and all of those
things -- is they are telling you that your success
criteria in the PRA, and the fact that one punp or
what ever the analysis shows, that not only do you
expect that to be successful, but because the
determ nistic analysis has got marginin it, you are
confortable in the PRA path calling that a success.

And continuing to call that sane path a
success, and even t hough mar gi ns are reduced, we still
call those successes.

MEMBER S| EBER:  And denands on equi pnent
are increased?

MEMBER ROSEN:  Wouldn't you expect the
split fractions to change soneti nmes?

MR. HOLAHAN: Wl |, not much. | think the
things that change nobst are source term which
probably goes up 20 percent.

MEMBER SI EBER  Yes, but that is not a
consequence after the LERF.

MR HOLAHAN: That's right.

MEMBER S| EBER: So you really don't know
about that.

MR.  HCOLAHAN: Ri ght. And things |ike
operator action tinmes change.

MEMBER ROSEN:  And then the split fraction
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m ght change to refl ect the change i n operator acti on.
MEMBER PONERS: Why doesn't reliability

conmponents, typically not nodeled in the PRA

unfortunately, why aren't they changed?

MR, HOLAHAN: Conponents that are not
nodel ed in the PRA?

MEMBER POVERS: Typically not, but
presumably they shoul d be.

MR. HOLAHAN: Typically conponents that
are not nodeled in the PRA -- | nean, soneone has nade
a judgnment that they didn't need to be nodeled in the
PRA, because they weren't going to be inportant.

CHAl RVAN  APOSTOLAKI S: O they were
extrenely reliable.

MR.  HOLAHAN: O they were extrenely
reliable.

MEMBER PONERS: But now t hey may be | ess
reliable.

VI CE CHAI RVAN BONACA: But | t hi nk now you
said they have erosion or corrosion accelerated the
ef fects on pi ping, and t hose pi pi ng are not nodel ed in
the PRA, and you do have prograns to nonitor, et
cetera, but there are certain things that are not
nodel ed in the PRA that nay have an effect on ri sk.

CHAI RVAN APOSTOLAKI S: I f the application
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is not risk inforned can they go back and ask for al
of this?

MR. HOLAHAN: Yes, and there is a process
for doing that.

CHAl RVAN  APOSTCLAKI S: If it is an
adequat e protection issue?

MR HOLAHAN:  Yes.

CHAI RVAN APOSTOLAKI S:  So this can be an
adequate protection issue here you think?

MR. HOLAHAN: Sure. If I really thought
that the reliability of the piping was substantially
changed, of course.

VI CE CHAI RVAN BONACA: If you felt that
way .

CHAl RVAN APOSTOLAKI S: Yes.

MEMBER POVERS: But it nust be a
form dabl e t hi ng, because we had one application that
had 7- 10t hs of your erosion and that didn't elicit any
requests for risk information.

MR. SHUARBI: But if | recall that, that
was in an area that was not very risky though, right?

MEMBER POAERS: | don't know. | didn't
have any ri sk assessnent onit. It was another one of
t hose conponents that is not nodel ed.

MR. HOLAHAN: M expectation is that the
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areas that are covered directly in the determnistic
design basis will continue to have margins so that
their role inthe PRAw Il not change very much. The
areas that are not controlled very directly by the
design basis, |ike operator action times, are not
al ways very clearly controlled in a design basis, are
the things nost likely to have some potential
significance in their risk assessnents.

And since we actual |y have our expert PRA
revi ewer here, perhaps he woul d |i ke to add sonet hi ng.

MR.  HARRI SON: Yes, this is Donnie
Harrison. The only comment | would make is that the
PRA results that we have usually been doing if you
will confirmthat the reductions in safety margins
don't inpact greatly the risk analysis results.

So | think going back to what Gary started
with, the success criterion in the PRA, we are seeing
t hat when they take i nto account the change i n power,
we are seeing maybe no changes in the system success
criteria, except for hownmany val ves may have t o open,
and how many valves you namy have to use to
depressuri ze.

And that may be the addition of one val ve
out of 9 or 13, and so really what the PRAresults are

telling you is actually confirmng that these
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reductions, though they are being reduced in the
determ ni stic space, don't have a ri sk consequence to
them or a significant risk consequence to them

MEMBER POVERS: And none of this is
surprising, because it is a 20 percent power uprate
typically. What you would expect when you get
sonething like this, you really would not expect the
nmean to change very nuch, but you woul d expect the
uncertainties to change.

MEMBER SI EBER  Yes.

MEMBER WALLIS: | think part of thisis a
consequence of having this risk space in this design
basi s space, and if you actually had all these margins
properly accounted for in a risk way, and you didn't
have criteria like 2200 degrees, and it was a
continuumto 2199 and were one and the sanme, but you
had a continuumof effects and results, and this was
not in the PRA, you would not have this problem

So if you didn't have any design basis
acci dents, and everythi ng woul d eval uate on the basis
of risk, you probably woul d see a change, which isn't
evident in the present system

MEMBER SI EBER. Well, | don't think it is
nodel ed.

VEMBER WALLI S: It isn't nodel ed.
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MEMBER S| EBER: There is an inplicit

assunption nmade that if it neets the determnistic
requirenment, it is a wnner.

MR HOLAHAN: | would say explicit.

MEMBER SI EBER:  Ri ght.

MR. HOLAHAN: In fact, the way the PRAis
done, it is a sinplification. So when you conme down
to that |ast path that says | had a LOCA, but | have
one punp running, you give it a hundred percent
success.

MEMBER SI EBER:  Ri ght.

MR. HOLAHAN: Now, what we know is that
nothing is really a hundred percent success. You
coul d have gone into the LOCA analysis and said it is
really 99, and then as you reduce nargins, nmaybe it
was 98.

But | think what we have concl uded in the
PRA analysis is that the difference between 1 and . 99
and .98 is not inportant. So it is not nodeled at
t hat |evel.

MEMBER SIEBER: | guess if | go through
all this reasoning and so far no one has said that |
amnaive, but if | go through all of this, then | have
to ask nysel f a questi on of what was the i nportance of

havi ng the PRA, because | can predict in advance what
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the answer is going to be.

MR. HOLAHAN: The val ue of havi ng the PRA
is, one, it gives you an integral |ook at all those
changes, and that each one of them may not | ook
i mportant.

MEMBER SI EBER: I n the case of Arkansas,
| think that was i nportant, because t hey made a coupl e
of changes that were offsetting.

CHAI RMAN APCSTOLAKI S:  But naybe that is
why it is not risk-inforned.

MEMBER SI EBER:  That's right.

CHAI RVAN APOSTOLAKI S: You are asking
questions as if the PRAis a centerpiece. |It's not.

MEMBER WALLIS: [It's not.

VI CE CHAl RVAN BONACA: That's right.

CHAI RVAN APOSTOLAKIS: In fact, thereis
a burden on the reviewer now if he wants to raise a
guestion to make sure that it is related to sone
adequate protection issue, because he cannot really
rai se any other questions because it is not risk
i nf or ned.

MR HOLAHAN:  Yes.

CHAl RVAN APOSTOLAKIS: So it is not the
centerpiece of the application. You could ask these

questions and if after the uprate they want to cone
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and apply 1. 174, then you can scrutinize their PRA and
get nore into the detail of the accident having
success criteria and so on.

MEMBER SI EBER: Wl |, these sane ki nds of
argunments apply to license renewal, too, because the
way you nodel things now, you don't nodel past the
systens, and so when you are running at a constant
power |evel, it doesn't make any difference how old
the plant is.

VI CE CHAI RVAN BONACA:  VWhich is not -- on
t he ot her hand, absol ute nmargi ns are adduced to sone
degr ee. And the point that | wanted to make was
certainly as you nmake a statenent of risk i ncrease or
reduction, you have to define the context wi th which
you are meking that statenent. It is |like when you
make anal ogi es, you nmake a st at enent on how your nodel
represents what you are going to state or it doesn't
represent it and what is the context.

And to cone in and say that we have done
a power uprate at 20 percent and the only thing that
affects the reduction in margin is all risk is
operator action, it just does not describe the cont ext
of anything el se that may not be nodel ed i n t he nodel
there, and | think there has to be sone gui dance and

expectations to the |licensees not to m srepresent the
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statement that they are making to the situation that
t hey are descri bing.

It is inportant that there should be no
m srepresentation, andthere are certain effects which
are not being nodeled in the PRA and they may be
signi ficant.

CHAI RVAN APOSTCOLAKI S: Let nme ask one | ast
guestion. \Where do they nodel these things? Were

can | go and get this warm feeling that they don't

matter? | mean, the reduction in margin, is there a
pl ace where | can go and find out how nuch was
adduced?

MR. HOLAHAN: Sure, you should see it in
the determ nistic anal ysis.

MEMBER KRESS: For exanple, int he peak
cl ad tenperature, you can see hownmuch it has changed.
| amnot sure that they go back and revi ew t he codes
t hat were used to cal cul ate peak cl ad tenperatures to
see if they are still applicable under the higher
power conditions, but seeing the technical basis that
was used to approve themin the first place.

And t he ot her thing that bothers nme about
the PRAs is that | knowthat if | put 20 percent nore
heat into the containment, | have increased ny LERF.

Now what they don't do is put an wuncertainty
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di stribution on the pressure and the tenperature that
t he contai nment has and overl ap that uncertainty with
t he uncertainty and the fragility of the containnent,
and say, oh, | have upped ny containnent failure
probability.

They don't do that and that is perfectly
capabl e wi thin a PRA and t hey ought to, and that's why
we see as nmuch of an increase inrisk that we think we
ought to.

VI CE CHAI RMAN BONACA:  And the PRAs al so
take credit for thinks which are not being tested.
For exanple, in containnment, you are testing to the
desi gn pressure, and you don't know beyond that.

CHAI RVAN APOSTOLAKI S:  The root cause is
different.

MEMBER WALLIS: We would |like to nove on
to the conclusions, but | think that in this issue
t hat we have discussed for the last 20 minutes, we
have t hrown out a chal |l enge to you fol ks and maybe you
can cone back with sonme good ideas about it.

MR, SHUARBI: What we will be | ooking at
is the role of the PRA in these EPU revi ews.

CHAI RVAN APOSTOLAKI S: I nall of the PRAs,
non-risk inforned applications --

VMR, HOLAHAN: | would like to tie this
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together a little bit. | think these are all valid
i ssues and so long as we have a |licensee, whether it
islicense renewal or power uprates, or other license
amendments, where the licensee is effectively neeting
the existing regulations the PRAis going to play a
confirmatory role.

And sone of the suggesti ons you have made
are just a way of using it better, but it is still a
confirmatory role. You won't see the PRA take the
center rol e and be t he deci si on nmaki ng arena until you
are tal king about sonething that doesn't neet the
exi sting regul ations.

So if you go to rule making, and you are
not having the existing regulations, and you are
trying to establish a newregul ation, the PRAis going
to play a central role.

MEMBER KRESS: Vell, let me ask this
guestion about that Gary. | asked sonebody, and |
don't renenber who, about a power uprate thing, that
if the application cane in and it neant all the
determni stic rul es and requi renents, but you actually
did show a LERF that puts you into the region that
woul dn't all ow t he change, what woul d that nean?

And t he answer | got was that woul d put in

my mnd as the reviewer or the person that actually
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said that, that would put it into question the
adequate protection and go back and review it from
t hat standpoint; is that correct? |Is that the right
answer ?

MR HOLAHAN:  Yes.

MR HARRISON: If | can just add to it
t hough. It sonmeone were to go and say in LERF and
their final answer was 1.2 to the mnus 5, and they
said, look, we didn't analyze this stuff that would
have driven it down, we would entertain that.

Now, if they are up around 3 or 5 to the
mnus 5, then there is no question that we would be
after that. And there is a judgnent call on where do
you draw that |ine.

MR. HOLAHAN: The ultinmate answer is that
t hose guidelines are -- and that i s what the procedure
says, they are an acceptabl e way of saying this may be
an adequate protection issue. You go and | ook at al
t he avail abl e i nformati on and i nfl uences on defense in
depth and all those sorts of things, and even though
you neet all the other regulations, you can say that
this is an unaccept abl e change.

MEMBER KRESS: (kay.

MEMBER WALLI S: Thank you for giving the

ultimate answer. | would like to proceed to the
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conclusions if | may.

MR. SHUARBI : In conclusion, we are
developing a review standard for extended power
uprates and the devel opnent of the review standard
wi || address the ACRS and ot her stakehol der feedback
t hat we have received to date.

The review standard i s expected to result
in inproved focus, consistency, conpleteness, and
t hor oughness of the revi ews, and better docunentati on,
whi ch are sonme of the comments which we have gotten
back.

And t he devel opnent of the revi ewstandard
we believe is consistent with and goes beyond the
reconmendati ons for an SRP, and agai n for the reasons
t hat we di scussed earlier on

MEMBER WALLIS: And we | ook forward very
much to seeing this come to fruition

MEMBER S| EBER: | think that is a very
satisfactory response to our concerns and broader
i ssues, too. Well done.

VMEMBER POVERS: | think it is a really
i nnovative effort you are undertaki ng here and | think
it isgoingtoserve--1 hopeit serves youwell. It
sounds like it is going to serve ne well as a nenber.

MR, ZWOUNSKI: We are in our infancy and
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the proof is in the pudding, and | amsure we will be
talking to you nore.

MEMBER SI EBER:  Good | uck

MR, ZWOUNSKI: If | could, a few closing
remar ks. | would like to thank the commttee for
giving us the opportunity to present this inportant
effort to you. We appreciate your constructive
comments that we have received to date on previous
power uprate reviews, and as we stated earlier in the
presentation, we will be considering those comments,
the discussion that we have had today, and other
st akehol der feedback in the developnent of this
effort.

| would like to enphasize that we are
still early in the process and that mainly while we
could not discuss specifics at the neeting, it is
i ndeed the timng that we are currently working with,
and having said that, the tine nowis idea for us to
get input and feedback on our approach, and to share
and neet our sharehol ders expectati ons.

Al t hough we are not requesting aletter of
this effort, if you have any i deas or conments on what
we are doing, or if after the neeting you think of
anything you would like to discuss with us, please

feel free to engage us, and we wll be happy to
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di scuss the ideas with you.

Agai n, we appreciate the opportunity to
present this information to you. This has been
constructive fromny perspective, and | | ook forward
to neeting with the conmttee again. Thank you so
very much.

MEMBER WALLI S: Thank you, John, and Gary,
and Mohamed, and | would like to hand this back to
you, M. Chairman.

CHAI RVAN APOSTCOLAKI S: Thank you, G aham
and thank you, Gentlenen.

(Wher eupon, the neeting was recessed at

2:30 p.m)
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