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+ 4+ + + +
ADVI SORY COMM TTEE ON REACTOR SAFEGUARDS ( ACRS)
541° MEETI NG
+ 4+ + + +
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APRIL 5, 2007
+ 4+ + + +
The neeting was convened in Room T-2B3
of Two White Flint North, 11545 Rockville Pike,
Rockville, Maryland, at 8:30 a.m, Dr. WIliamA.
Shack, Chairman, presiding.
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P-ROCEEDI-NGS
(8:33 a.m)

CHAI RMAN SHACK:  The neeting will now cone
to order. This is the first day of the 541°" Meeting
of the Advisory Commttee on Reactor Safeguards.
During today's neeting, the comrittee will consider
the following; Human Reliability Analysis Models,
Proposed Revisions to the Standard Revi ew Pl an ( SRP)
Section 4.2 Reactor Fuels, Ri sk Managenent Techni cal
Specificationlnitiative 4b Fl exi bl e Conpl eti on Ti nes,
Format, Content, and Assignnments for ACRS report on
the Safety Research Program Subcommittee report on
the Interi mRevi ew of the License Renewal Application
for the Pilgri mNucl ear Pl ant, and preparation of ACRS
reports.

This neeting is being conducted in
accordance with the provisions of the Federal Advisory
Commttee Act. M. Sam Duraiswany is the Designed
Federal Oficial for the initial portion of the
neeting. W have received no witten conments or
requests for tine to nake oral statenents fromnenbers
of the public regarding today's session. A transcript
of portions of the nmeeting is being kept, and it is
requested that the speakers use one of the

m crophones, identify thenselves, and speak wth
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sufficient clarity and volune so they can be readily
hear d.

Begin with sonme itens in interest.
Menbers are scheduled to interview two candidates
during lunchtinme today, and | hope you all have the
packets and the schedules that give vyou that
information, and where you'll be. 1t'll be in the
subconmmi ttee room in the caucus room

| f you | ook under your itens of interest,
the pink package, you'll see a nunber of speeches
there fromthe conm ssioners at the RIC. It's a good
way to review sone of the high-level presentation
there. You nmay also be interested in | ooking further
into the package. There's an Op-Ed about the ACRS
interactions with Oyster Creek, and the interactions
with the State of New Jersey on that that coul d be of
i nterest.

Qur first item today is on Human
Reliability Analysis Mdels, and George will be
| eadi ng that discussion.

DR. APOSTOLAKI S: Thank you, Bill.

We met with the Commi ssion on Cctober 20'"
of | ast year, and during the discussion the issue of
-- several comments were made on Human Reliability; in

particular, that there are several nodels that this
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agency has, plus there are nodels that the industry
has devel oped. And follow ng that, we received Staff
Requi renent s Menorandum on Novenber 28 of 2006, in
whi ch the Conmi ssion directed the ACRS to work with
the staff and external stakeholders to evaluate the
different Human Reliability nodels in an effort to
propose either a single nodel for the agency to use,
or gui dance on whi ch nodel s shoul d be used i n specific
ci rcunst ances.

Following that, we had a subconmmittee
neeti ng, the Subconmittee on Reliability and
Probabilistic R sk Assessment. We nmet with staff and
representatives of EPRI and the industry on March
22" 2007, and we discussed briefly the nodels, and
some of the assunptions behind these nodels, and the
differences. And the staff also presented to us their
pl ans to organi ze a benchmark exercise in Hal den
Norway. It was a very constructive nmeeting, in ny
opinion. W sensed that there is willingness on the
part of both the staff and EPRI to work together,
which is very good. There are sone admnistrative
i ssues that have to be resol ved, and maybe the staff
wi || address those today, so things are | ooki ng good.

There may be a plan soon to address the

Comm ssi on' s request, and wi t hout any further comments
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on ny part, | will turn it over to Dr. Lois fromthe
staff, or M. Mnninger. GOkay. | understand we have
at |east one person, and possibly three on the
tel ephone. Right? John Forester, you're there?

MR. FORESTER: Yes, | am Good norning.

DR APOSTCLAKIS: |Is Jeff Julius there?

MR JULIUS: Yes, | am Good norning.

DR. APOSTOLAKIS: Ckay. Scientech
representing EPRI. Did | say that correctly, Jeff?

MR JULIUS: That's correct.

DR. APCSTOLAKI S: Ckay. And Susan Cooper?
She is not. Gkay. John.

MR.  MONNI NGER:  Thank you, Professor
Apostol akis. M nanme is John Monninger. |'mthe
Deputy Director for Probabilistic Riskin Applications
fromthe NRC s O fice of Nucl ear Regul atory Research
| want to thank you very nuch for allowing us this
opportunity to address the ACRS once again on the
NRC s Hurman Reliability Analysis program Wth ne, |
have Dr. Gareth Perry of the Ofice of Nucl ear Reactor
Regul at i on.

One of the things | think is very
i nportant as we undertake this potential new project
or effort is these interactions that we do have with

the ACRS and external stakeholders. |It's very
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important for us to understand the issues out there,
t he cont ext behind the i ssues so that we can undert ake
any new projects with a full appreciation, and devel op
an approach forward to address those issues, as
opposed t o undertaki ng a project and briefing the ACRS
when we're hal fway through, whatever. | think these
neetings are very beneficial and inportant to the
staff.

Over the past year, we've been down here
probably four, five, six different tines discussing
the NRC s HRA programwith the ACRS. W've had
di scussi ons on our Good Practices, our beliefs on what
sonme HRA Good Practices are out there, and we issued
a NUREG | ast year or so. W' ve discussed the various
HRA net hods out there, and evaluation of those HRA
net hods agai nst the Good Practices.

Al so, we've had sone discussions on our
i nternational benchmarking project, which you wll
al so hear sonme nore about this norning fromDr. Lois.
And, al so, we've been down to discuss our project on
al l owi ng sone type of credit for manual fire actions,
and we're al so comng back to the ACRS in a nonth or
two to discuss resolution of public comments.

That's pretty nuch all | wanted to say,

but I just want to say, these neetings are extrenely
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important for the staff as we undertake the begi nni ng
or the initiation of a new project to nmake sure that
we have a full understanding and appreciation as to
where the ACRS interests and concerns are. And we
then take theminto consideration in devel opnent of
our project. So with that, I'lIl turn it over to Dr.
Erasmi a Lois.

DR. LAOS: Thank you. M nane is Erasm a
Lois, working for the Probabilistic Ri sk Assessnent
Directorate of the Ofice of Research.

| guess the context of the nmeeting has
been defined by Dr. Apostol akis and John Monni nger
And, also, what is the issue, also Dr. Apostolakis
described it, and probably |I shouldn't spend any tinme
here. What | would like to note is that the NRC s
action plan for stabilizing the PRAquality raises, in
general, the issue of PRA quality and addressing the
uncertainties with the PRA, and HRA is one aspect.
And, therefore, the staff started working on the issue
addressi ng uncertainties since six, seven years ago.
We continue to -- we haven't addressed all of the
i ssues, but we believe that we' ve done trenendous
progress in addr essi ng and m ni m zi ng t he
uncertainties that are produced as a result of --

DR. WALLIS: Not just the uncertainties.
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| mean, HRA contributes to the nean, as well,
contributes to the PRA itself.

DR. LAOS: Absolutely.

DR. VWALLIS: It's not just the
uncertainties. |It's an inportant part of the PRA, and
the nean values, or the best estimate values, or
what ever you want to call them

DR LAOS: And it just depends on how you
interpret the word "uncertainties", at least in ny
mnd with regard to that.

DR WALLIS: Wthout the uncertainties,
it's an inportant contributor.

DR. APCSTOLAKIS: | think you're saying
the sanme thing. But, Erasmia, | think the issue
really is with nodels that deal with hunman actions
during accidents. For routine actions, | don't think
the i ssue is that great, test and nmi ntenance, and al
that. | mean, nost people use the Swain and Guttman.

DR LAOS: And they are happy with it.

DR. APOSTOLAKIS: And they are happy with
it, so really, the focus here is there is a LOCCA,
there is atransient, and operators do things. That's
where the nodels differ. Oay? And this is really a
very difficult issue to handle.

DR LAOS: So what |I'mgoing to do quickly
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is to sunmmarize sone of the efforts that the staff has
done so far to address the issue of HRA contribution
to risk assessnent and reliability of HRAresults. |
will very quickly provide a very high-1level sumary of
the technical basis of our nethods that are primarily
used today for regulatory applications. | note that
many nore net hods than t hose noted here, many of those
used to be used in PRAs, but | ately, probably the ones
that | amnoting are the ones that are showing up in
regul atory applications.

I wi || sunmarize the observations
regarding the HRA nethods. | will provide the status
of these international collaborative efforts to
perform an enpirical study on HRA nethods, and then
propose a plan for addressing the SRM |In the
nmeantime, Jeff Julius fromSci entech representi ng EPRI
will also have a talk in tw instances, one, to
sumari ze the calculator, and another to present a
pl an t hat he proposed duri ng the subconmm ttee neeting,
and which we believe it's a good way to go forward.

Qui ckly, we briefedthe comrittee, the PRA
status, especially the ASME PRA status is an effort
t hat addresses PRA quality, in general, and the HRA
in particular. After the ASME status, we devel oped

nore detailed guidance, the HRA Good Practices,

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

12

eval uated the various nmethods agai nst the practices.
W have an effort here to develop data that will help
to i nprove our assessnent of human reliability using
field data or sinulator data in a nore objective way.
W are going to publish a user guide for the ATHEANA
nmet hod, which is a nethod that was devel oped by the
NRC | ately, and it hasn't been used as nmuch. But al
of these efforts that |I'm noting here gave us the
opportunity to have significant interactions with the
ACRS and ot her stakehol ders.

In particular, we involved donestic and
i nternational expertise in human reliability and in
human performance. W supported the Hal den react or
project that has experience on how to perform
simul ator experinent to assess hunman performance.
That experience was used prinmarily fromhuman factors
engi neering purposes during the |l ast three, four years
wi th our strong interactions through a visit exchange
and staff exchange, et cetera. Halden took off and
started doing research focusing on human reliability
analysis. W believe this is a very inportant effort,
because it gives us the opportunity to interact
col |l aboratively with international entities wthout
actual ly paying additional noney than what we do as

part of our regul ar support of Hal den reactor project.
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Also, I'mnoting that every tine that we
have international neet i ngs, or even donestic
neetings, we take the opportunity to have neeti ngs on
HRA and how we coul d nove forward to address the
i ssues that SRM asked us today to do.

DR. APOCSTOLAKIS: Al right. Let me ask
something here. |Is the policy an approach of the
t hree phases that the Conmm ssion i ssued sonme time ago
that by the end of Decenber of 2008 or sonething, the
agency is supposed to have standards, or consensus
docunents for the PRA applications. Does this include
human reliability? |s that sonething we have
forgotten? Should we try to devel op a consensus
docunent so that the applicants can use this? Howis
t hat wor ki ng now?

MR. PERRY: kay. This is Gareth Perry
from NRR.  What the Comm ssion's phased approach for
the plan to deal with the Conm ssion's phased approach
states is that by Decenber 31°, 2008, the standards
for PRAs for various contributors, internal events,
external events, fires, | ow power and shut down shoul d
have been published and endorsed by the staff. And,
al so, gui dance for perform ng the vari ous applications
that are envi saged should al so be endorsed.

It doesn't go as far as to say that there
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should be docunments on the howto aspects of the
performance of the PRA, and it doesn't address whet her
we shoul d have clear guidance on how to do HRA, for
exanple. Although, clearly, there was an el enent of
t he phased approach that said that sone work shoul d be
done in that regard, but it's not as crispas it isin
relation to the standards.

DR. APOSTOLAKI S: But | thought the whole
idea was that we would have docunents that would
advi se or guide both the industry and us as to what is
expected, or the m ni numexpectations whenit cones to
uncertainty analysis, and so on. And that should
include HRA. That would nake -- in fact, | renmenber
there was a sentence there that if the industry or an
application didn't foll ow these consensus docunents,
the staff would give it very low priority. | think
t he ACRS obj ected. But, anyway, the argunent was that
you really have to have those, so | don't understand
why HRA is not included.

MR. PERRY: No, HRA is not not included.
There have to be nmethods -- the standards are going to
allow for flexibility in the choice of methods.

DR. APOSTOLAKI S:  Sure.

MR. PERRY: But what all the guidance

docunents do, is they state that you have to address
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t he uncertainties associated with a choi ce of specific
nmet hods. So what | think you'll find is that in al
the guidance docunents there wll be specific
reference to addressing uncertainties. And,
typically, HRAis included as one of the things where
uncertainties really need to be singled out as a
specific itemin recognition of the fact that there
are a nunber of different nmethods that give
different --

DR. APCSTCLAKI S:  That's not ny
understanding. | nean, yes, | understand that you
have to state the uncertainties, but | thought these
docurents woul d go beyond that. Like the standards,
for exanple, the ASME standard, it doesn't tell you
exactly how to do it.

MR. PERRY: Right.

DR. APOSTOLAKIS: But it gives you sone
requi renents, you have to --

MR. PERRY: Right. And those requirenents

DR. APOSTOLAKI S: Wiy shouldn't there be
a docurment on HRA that does a simlar thing? That's
what |' m sayi ng.

MR PERRY: Well, the standard has a

section on HRA that says what attributes the HRA has
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to meet to neet the standard. It doesn't say how to
neet it.

DR APOCSTCLAKIS: | know, and it doesn't
do that in any other area either.

MR. PERRY: Right. Exactly.

DR APOSTOLAKIS: But isn't the idea of a
phased approach that by the end of 2008, there will be
a set of docunents there that would facilitate the
whol e approach to risk-informng the regulations, in
the sense that if you followthe guidance, the review
is facilitated, the whole thing.

MR. PERRY: Right.

DR. APOSTOLAKIS: So there are no plans to
devel op such a docunent for HRA. That's really where
we are.

MR PERRY: Well, to the extent that |
t hi nk the Good Practices docunent, and the eval uation
of the methods against the Good Practices at |east
gi ve gui dance on what the capabilities of the various
guantification nmethods are, and their limtations. |
think the Ofice of Research has actually done a very
useful task in that area, because | think that has to
be incorporated into the decision nmaking.

DR APOSTOLAKIS: But as a result of this

cooperation that we're tal ki ng about, shouldn't there
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be sonme NUREG sonmewhere at sone tinme, answering the
SRM and saying for this class of problens, this is a
good nodel. And why shouldn't that be part of the
phased approach?

DR LAOS: So we believe that we are going
to revise the nmet hods eval uati on docunent out of this
exercise in ternms that we're going to have a better
understanding of the nmethods, and, therefore, the
l[imtations and strengths, and, therefore, suitability
for addressing --

MR MONNINGER | think it's -- we had
al ways intended the Good Practices, the nethods
eval uation, the benchmarking project, all those to be
supportive of the NRC s reviews and i ndustry's efforts
to proceed to risk-informed regulation. | think the
notionis the explicit timng, what has been comrtted
toin terms of Decenber 2008.

W clearly view these projects as being
supportive of that, but whether we explicitly
committed to conpl ete the benchmarki ng project or this
proj ect here by 2008, | think that's -- the notion was
to get the standards out there, to have the standards
endorsed by NRC through the Reg CGuides, and then
devel op additional howto methods. But those howto

met hods, | don't believe are as tied to the Decenber
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2008. | nean, even after this, for years and years to
come we will continue to pursue additional research
and devel opnent in the PRA area, so | think --

MR PERRY: And to be realistic, | think
that -- you know how | ong we' ve been devel opi ng HRA
nmet hods. | don't think you' re going to have consensus
in the next year.

DR APOCSTOLAKIS: W have to reach closure
soon. The thinking is that -- | really was under the
i npression that by the end of 2008, there would be a
set of guidance docunents out there that would
facilitate this process.

MR PERRY: And | think that's true, but
t he guidance will be what it will be, and | think it
has to -- you have to -- | think what we'll have to do
is take into account what we can glean from those
docunents, and nake the decisions, as appropriate
And if it means that we're having to be a little nore
careful with certain areas, |ike HRA and performnore
sensitivity studies, then that's what we will do to
reach the appropriate deci sion. W need to understand
where the weaknesses of the nethods are, primarily,
and then to cone --

DR. APOSTOLAKIS: Well, I was hoping this

col | aboration would do that.
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MR. PERRY: Yes, and | think to sone

extent the Good Practices docunment has already done
t hat .

DR. APOCSTOLAKIS: No, | disagree with
that. Let's go on. The Good Practices does the usual
thing. This nmethod has good aspects, this nethod al so
has bad aspects.

MR PERRY: It states what --

DR APCSTOLAKIS: If I'ma reviewer, |
have no idea what to do with that.

MR. PERRY: It states what they are.

DR. APOSTOLAKIS: It states what they are,
yes. That's nothing --

DR LAOS: This summary table of two
pages, it's not very readable over here, but you do
have a copy of the table. And the purpose of this
table is to quickly show that nethods were devel oped
over the years for different purposes. | started out
with what we call THERP net hod, which was devel oped
after WASH 1400 and it was the first nethod, HRA
net hod devel oped, recogni zi ng the need for a detail ed
eval uation of human performance in a PRA. THERP
proved to be resource intensive, and | guess for the
pur poses of NUREG 1150, we devel oped ASEP, which is a

hi gh-1 evel, nore conservative screening tool
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The industry and EPRI devel oped at the

same tinme the HCR/ ORE net hod, whose objective was to
address sone of the limtations that THERP had,
provide a nore objective way to calculate the human
error probabilities on the basis of tinme availability
curves, and at the sane tinme, devel oped what we call
the course-based decision tree nethod that would
suppl emrent the HCR/ ORE for those human actions that
woul d need -- woul d have nmany |long tines available to
perform t hose.

SPAR- H was devel oped, started out froma
need to have a high-level, quick HRA tool to perform
precursor analysis. And then as the SPAR bundl es were
devel oped and becom ng nore and nore detail ed, | guess
the human reliability aspect was becomng nore
detailed. And usually today it's been used in the
ASEP program as well as the SDP program ATHEANA is
the method that has been devel oped lastly, and it's
t he one that was devel oped out of the need to address
real events, observations that we've seen, such as
TM, et cetera, the need to address our error of
conmi ssions, and becone nore realistic, and the
capability to do nore realistic analysis for the kinds
of human actions that we're bundling in probabilistic

ri sk assessnents.
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Therefore, these nethods have different
scope. And what | have here, under attributes doesn't
nean that all of these are -- sone attributes are
good, sone are not, as I'mgoing to go to the next
page. But this is a way to denonstrate how different
the nmethods are, do every nethod provides -- if you
| ook at the very last row here, all nethods are
guantification tools. That's the bottomline, and
that's the common characteristics.

Now, some net hods provi de gui dance on how
toidentify, to incorporate the hunan error events in
the PRA, helps you to -- provides gui dance on how to
real ly explore what's goi ng on, and under st andi ng why
peopl e are maki ng ni st akes.

DR. WALLIS: FErasmia, could you review for
me what the output of all this is? | mean, the
purpose of all this is presumably when you have a
situation in the control roomas they had at TM at
various tines, operators do things. Do all of these
net hods predict what the operators are going to do?

DR LAOS: Yes.

DR. WALLIS: They do?

DR LAOS: Yes. That's the purpose.

DR. APOSTOLAKIS: To various degrees,

t hough.
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DR. WALLIS: To various degrees.

DR APOCSTOLAKIS: | think SHARP and
ATHEANA do a better job searching.

DR LAOS: It is to various degrees. The
scope of these nethods is different. Sone of those
are high-level, some of those are nore detailed
anal ysis. Also, they get there through different
al gorithms, but that's what they are. Minly,
guantification tools, some provide gui dance on howto
i ncorporate your HFE with a PRA, or how to search to
understand why different -- why people may nmake --

DR, WALLIS: Wll, guidance isn't a
formula. |'msurprised. | think they have to be
formul ae for cal cul ati ng.

DR LAOS: Yes, they do. They have --

DR. WALLIS: So guidance is nore than just
gui dance. It's actually a nethod, it's a methodol ogy.
It's not just guidance.

DR. APCSTOLAKIS: | think the SHARP, what
Erasm a calls SHARP under the EPRI approach, and the
ATHEANA, they do an excellent job |ooking at the
sequences and trying to understand --

DR. WALLIS: They give you a nethodol ogy
for doing it.

DR. APOSTOLAKIS: The deviation --

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

23

DR WALLIS: It's very, very vague to ne.

DR. LAOS: SHARP is |like the Good

Practi ces.

DR APOCSTOLAKIS: Well, it's a nmethod for
finding --

DR LAOS: It's a Good Practices --

DR APOCSTOLAKIS: Yes, but these two
nmet hods, | think, spend considerable anmount of tinme

trying to understand t he sequences, and what possi bl e
actions the operators mght take, whichis really the
hard part. Then they differ on the quantification.

DR LAOS: Al of these nethods have
different algorithms, or they have gui dance. Yes, it
is guidance in a way, because if you |ook at THERP
THERP gui des you to develop to do what it's called
task analysis, to find out what it would take to
acconplish that, and then gives you generic -- gives
you tabl es where you can go and pick up nunbers, and
then nodify the nunbers on the basis of sone
performance --

DR. WALLIS: If | gave ten students a
problem they'd all cone up with the same answer?

DR. APOSTOLAKI S:  No.

DR LAOS: My not. W haven't tested.

DR. APOCSTOLAKIS: Yes. That's one of the
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things they're going to test.

DR LAOS: W haven't done enough
val i dation

DR APOSTCLAKI S:  You remenber that table
fromthe | SPRA exercise of 25 years ago.

DR WALLIS: It didn't work.

DR APOSTCLAKI S: That was all over the
pl ace. Hopefully, this time it won't be like that.

CHAI RVAN SHACK: Well, but there's two
sources of -- there's the question if you had a single
nmet hod and people applied it, you get one set of
answers. |If you have multiple nmethods, you get --

DR. APCSTOLAKI S: The sane peopl e using
di fferent net hods get uncertainties, and then t he sane
nmet hod used by different people gives also -- it's
really a very disturbing result, so hopefully these
guys are going to do a better job.

DR LAOS: | don't know. Shall I --

DR APOSTCLAKI S: There's one issue here
that | would like to raise, because |I'm not sure
you're addressing it explicitly. Fromreading the
EPRI cal cul ator nethods and so on in the ATHEANA, it
seens to me that an issue is the following. EPRI in
its approach really enphasi zed the i ssue of how do we

devel op a method that can be used at | east in routine
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applications by a lot of people who are not
necessarily real experts in HRA? So in that spirit,
they tried to develop nore specific guidance with
curves and so on.

ATHEANA pays nore attention, | guess
deci ded on the side of rigor, so everything is done
rigorously with experts being guided at the end to
eval uate the situation, and come up with the nunbers;
whi ch, of course, nmakes it a very expensive exerci se,
and scares people that they will have to do that for
every single human error in the PRA

It's inmportant to understandthat, because
there are two different philosophical approaches.
ATHEANA i s real ly rigorous, always, inevery little --

every human action; whereas, EPRI says | ook, we are
not going to gather experts every time, and nost of
the time you have engineers doing the PRA. They
understand a little bit what it's all about, but they
are not expert, and those guys should be able to do a
ot of this.

DR LAOS wll, first of all, the NRC
SPAR-H, for exanple, has elenments of that aspect.
ASEP was devel oped for that purpose, and it's nore
streanl i ned.

DR. APOSTOLAKI S: Ckay. Fine.
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DR LAOS: However, to the -- EPRI right

now is naking trenendous amount of efforts to
streanline the HRAto nake it nore consi stent, adopted
the -- we haven't reviewed the cal cul ator yet, but it
seens t hat they have adopted the Good Practices. They
are addressing the limtations of HRA nethods --

DR. APOSTOLAKI S:  Yes, but a phil osophi cal
approach was not changed. They still want to give
gui dance to the average PRA analyst to do it, and
that's what |' m saying.

Now, SPAR-H, by the way, is really an a
posteriori approach. G ven that sonething has
happened, they go in and do their evaluation, so |
woul dn't really put SPAR-H in the sane group as
ATHEANA and the HCR/ ORE.

DR LAOS: And the issue --

DR. BONACA: That's one point that was
made during the nmeeting, was that by expert, however,
| mean, within the plant, the operators are consi dered
t he experts that have been --

DR. APOSTOLAKI S: Yes, by and | arge.

DR. BONACA: That was an interesting point
that was made there, because | think within the
context of the PRA, the plant, and how it's being

mai nt ai ned, or the deci sions that are made, then t hose
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experts are avail abl e.

DR LAOS: ATHEANA has not been tested.
W bel i eve that may be very cunbersone, but we haven't
tested that.

DR APOCSTOLAKIS: M point is --

DR. LAOS: The user's guide nmay give us
t he opportunity to test that.

DR APOSTOLAKIS: Let's not tal k about
what may happen. The fundanental difference seens to
be that EPRI goes out of its way to acconmodate the
aver age anal yst; whereas, ATHEANA, so far, has not
done that. | think that's a true statement. And this
is the "weakness" of ATHEANA in the sense that a | ot
of people are scared when they | ook at what you have
to do, and they just don't do it. That's a fact.

DR. CORRADI NI : What do they do instead of
t hat then?

DR. APCSTOLAKI S: They pick anot her
net hod. Because when you do a PRA, it's a trenendous
effort. It's alot of work. | nean, to hear that you
have -- like in NUREG 1150, when they had the severe
acci dent expert elicitation, that's essentially what
t hese guys are doi ng.

DR. CORRADI NI : For every human action?

DR, APOSTOLAKIS: Well, yes. But they

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

28

don't fly experts from around the world, they use
their operators, primarily. But still, it's quite a
| ot of work.

DR. BONACA: And they were talking about
a limted nunber of critical actions, too.

DR. APOSTOLAKIS: See, that's the thing,
can we eventually reach a point where certain hunman
actions are handled in the EPRI ki nd of approach? But
we have to wait for that, but | thought it was
i nportant for the nenbers to appreciate --

DR. WALLIS: So you said ATHEANA was

cunmber sonme and not being tested. Has it ever been

used?

DR LAOS: It has been used, limted use
for the --

DR. WALLIS: Been used by licensees to try
to -- in their PRA?

DR LAOS: | don't believe so.

DR, WALLIS: Well, why is it on the |ist
at all, if it's cunbersone, never been used, and never

been tested?

DR. LAOS: The NSE used, devel oped ATHEANA
as a nmethod to address the errors of conm ssion and
ot her issues. It has been used for -- it was used for

the PTS project. ATHEANA devel oprment experience has
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hel ped trenmendously inidentifyingthe Good Practi ces,
and evaluating the method. So, although ATHEANA
hasn't been used in the field trenendously, or as
much, it has really trenmendously influenced the
t hi nki ng for HRA today.

DR. APOSTOLAKIS: Graham | was just told
that you can view ATHEANA as the HRA equi val ent of
TRACE for thermal hydraulics.

DR WALLIS: That's not true at all.
TRACE is tested, and --

(Si mul t aneous speech.)

DR LAOS: So, with that, | don't think
should -- shall | explain here? Do you want ne to?

DR APCSTOLAKIS: | don't think it's worth
going into the details.

DR. LAOS: No, okay.

DR. APCSTOLAKI S: | mean, the --
DR. WALLI S: | would have |liked to have
seen sort of a list of wevaluation criteria for

deci di ng which of these are any good, not descri bing
what they do, but how do you tell which are any good?

Are you going to tell us that?

DR. CORRADINI: | think you should go on,
take your tinme for the people that -- | don't
understand. |I'mlistening carefully, or trying to
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listen carefully, but I don't understand all this, so
|"m going to ask the obvious question for a novice.
So is there a standard problem that is done in the
ei ght ways to see eight answers, or one answer, or
something? | nean, usually in the world of what we
do, there's a standard problem and you watch the
various tools torture thenselves trying to get sone
result. |Is there an equival ent here?

DR LAOS: That's what I'mgoing to talk

about .
DR. CORRADI NI :  Ckay.
DR APCSTCLAKIS: That's what this --
DR. CORRADI NI :  Ckay.
DR APOSTOLAKIS: So shall we have Jeff

now say a few words?

DR LAOS: Yes.

DR APOSTOLAKI S:  Jeff?

MR, JULIUS: Good norning.

DR. APOSTOLAKI S: Good norni ng.

MR JULIUS: The short answer to that
guestion is no, there's not a standard problem that
was done ei ght ways to see a range of responses.

DR. APOSTOLAKI S: But there may be

MR JULIUS: But there have not been, at

least recently. | mean, there's qualitative
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di scussions in the devel opment of NUREG 1842 that
| ooked at the basis for the nethods, and where does
the data come from but did not sit down and do a
problem The EPRI approach is to use the PRA anal yst
t o t he maxi mumextent possible, and you' re right, that
there is - the two aspects, as we see it, are the
nmet hods give formulas and an approach, but because
there's such a wi de vari ati on when you nake sel ecti on
in the inputs used for those nmethods, that to produce
human error probabilities that are consistent, so
di fferent anal ysts produci ng equi valent results, you
need sone gui deli nes.

For exanpl e, some net hods use stress as an
i nput, and you see this in SPAR-H, as well. There's
a set of performance shapi ng factors, but the range of
selections in there can vary orders of magnitudes, so
when do you say that sonebody is under a tine
pressure, or not under a time pressure? That's where
t he gui dance suppl enents the nethods. It's a hand-in-
hand t hi ng.

DR. APOSTOLAKIS:  Now we have your Slide
2 on the screen.

MR JULIUS: Ckay.

DR. APOSTOLAKIS: |Is that the one you're

going to speak to?
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MR JULIUS: Yes.

DR. APOCSTOLAKI S: Ckay, Jeff, go ahead.

MR JULIUS: Ckay. Wat | wanted to point
out in ny slide was that EPRI followed the process
devel oped first in SHARP, and then inplenmented by
ASME, so it covers the various aspects of
i dentification, the screening, the qualitative
characterization, that's a definition of what we cal
performance shaping factors, what's the tine
avai |l abl e, what's do the procedures say, what are the
cues and i ndications. Then in part of the qualitative
there's a feasibility determination, is this action
even feasible given the context of the accident
scenari o? And then the quantification is done using
what we call the appropriate method. W have a
variety of methods that are in the calculator. W
have two main nmethods for doing the cognitive, does
the operator even recognize the situation, do the
correct diagnosis and deci sion naki ng?

DR. APCSTOLAKI S: Excuse ne, Jeff.

MR JULIUS: Sure.

DR APOSTCLAKIS: Not all nenbers are so
famliar with these issues.

MR JULIUS: Ckay.

DR. APCSTOLAKIS: Can you explain a little
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bit what the calculator is?

MR JULIUS: Onh, the calculator is a
software tool that EPRI has developed for its 70
utility menbers and six corporate vendor nenbers to
support the qualitative evaluation of human failure
events, and the quantitative cal cul ation of the human
error probabilities for a PRA

DR APOCSTCOLAKIS: Geat. Thanks.

MR  JULIUS: So the quantification
deconposes the problem into the <cognitive and
execution, and then gives the possibility of one or
two nmethods for each, and al so has included the SPAR
nmet hod. So, al ready we have --

DR. WALLIS: So you can pick different
nmet hods?

DR. APCSTOLAKI S:  Just a nonent, Jeff.
There's a comment.

MR JULIUS: Ckay.

DR. WALLIS: So you can pick all different
nmet hods, and you can conme up with a lot of different
answers then, dependi ng on which you pi ck.

MR JULIUS: That's right. 1In the very
smal |l print on the screen on the upper right, you see
the red is one basic event, and there's three or four

options below it, so you can see the variation for
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doi ng different nethods, because there are sone cases
where the nethods are driven by different factors.
One may be affected primarily by tine, and that
overrides sone of the other things. Another nethod,
there's plenty of tinme, and there's ot her aspects that
are driving the quantification. So we allow for the
sel ection of nethods, and then we provide a process
for doing the docunentation and reporting. And then
we provi de gui delines to suppl enent this tool, because
as has been pointed out, that there's -- the sane
utility guys, a group of two or three evaluating the
same problem can produce a variation in results.

DR. CORRADINI: Can | just have you say
that again, please? |'mlooking at the fine print,
and can | just say it back to you so | get it right?

MR JULIUS: Sure.

DR. CORRADINI: So let's say, | don't know
what any of this is, so let's say FEEDBLEED 1, there
are three, | assune, probabilities calculated, 1.3 ten
tothe mnus two, 1.3 tentothe mnus three, 5tento
the m nus three under P(Cog) and P(Exec), three other
nunbers. And then | gather then these guys are added
together. That gives you a total human reliability
nunber for the event, so it's like a branch point

probabi lity?
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MR JULIUS: That's correct.

DR. CORRADINI: Ckay. And then the
person, sonebody sees that it could be 3.4 ten to the
mnus two 1, or 1.6 ten to the m nus one. They choose
somet hing, and then nmust justify it in a docunentation
format ?

MR JULIUS: That's correct.

DR CORRADINI: And then nove on to the
next branch point, and so the cal cul ator gives them
vari ous ways to estimate a branch point probability.

MR JULIUS: That's right.

DR. CORRADI NI :  Ckay.

MR JULIUS: That's right, so that we can
explore the very differences in the human error
probability caused by the differences in nethods. And
then you see on that the FEED2 item right bel ow t he
FEEDBLEED1, the blue indicates that that was the
nmet hod that has been picked as the quantification
nmethod that is then exported to the PRA. So out of
the different possibilities, that's the one that's
actually in the nodel

DR WALLIS: Now if the operator were a
conputer, then presumably there would not be this
great spread of probabilities. |[If the conputer took

inthe infornmation avail able to the operator and made
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t he decision, presumably would not be such a great
variability, so why have a person there at all?

DR. APOSTOLAKI S: The person has to pick
the nodel. Right?

DR. WALLIS: No, why have an operator
t here?
|"mtrying to think about why do we have peopl e t here?
W have people there to respond to sonething which
isn't routine. 1Isn't that why you have people there?
And now you're just evaluating how they respond to
routine stuff, which a conputer could do better, or
are you eval uati ng howt hey respond t o sonet hi ng where
you need a person?

MR JULIUS: Well, that's partly why we
have this disparity in the approaches, because sone of
the actions are nodeling the routine response. For
exanple, if an automatic actuation conmes in on one
channel and it doesn't on the other, the operator is
supposed to manual |y start the train that didn't start
automatically to the point where there's a | ocal
manual action out inthe plant that's really recovery
of a failed conponent where the gui dance may be | ess,
or he's goi ng out and doi ng nore of a troubl eshooti ng,
so really the range of the things we are quantifying

range from sonmething sinple and pretty clear-cut, to
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sonmething that's really chall enging froma detection,
and di agnosi s, and deci si on maki ng poi nt of view

DR CORRADINI: So can | ask Graham s
guestion a little bit differently, just so that --

because you're at | east hel pi ng ne understand. So in
my mnd, the two asynptotes are, if these becones
regul ari zed based on procedures, the probability of
failure approaches zero, and the nore it becones
somet hi ng uni que to the operator having to diagnose,
the probability approaches like flipping a coin.

DR. APOSTOLAKI S: Not exactly.

DR CORRADINI: | nean, aren't those the
two -- | nmean, it would be probability one,
necessarily, but it woul d approach probability one the
nore unusual it is for the individual to diagnose it.
So, obviously, all of these cal cul ators have those two
asynptotes, or sonething |ike that?

MR JULIUS: That's right.

DR. APOSTOLAKIS: I n general terns, you're
right.

DR. WVALLIS: | nean asynptote and fli pping
acoinis alittle difficult.

DR. CORRADINI: But | guess what |'m
sayi ng, though, as you said, it beconmes nore and nore

unusual that they have to diagnose this.
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DR. WALLIS: That's when you need the

per son.

DR. CORRADINI: Right. But it becones
harder, though, to come up with a branch point
probability which woul d essentially be like, it could
be this or this.

DR. APOSTOLAKIS: And this is really the
i ssue, what do you do in those situations? |f you can
say this is they're just followi ng the procedures, |
don't think the disagreenment big, but when you go to
t hese uni que situations where you have identified now
things that --

DR. WALLIS: Wat you can test, though,
using simulators tends to be --

DR. APCSTOLAKIS: Wwell, they will talk
about what they plan to do.

DR. WALLIS: -- the procedures one, where
you think --

DR. APOSTOLAKI S: They have a pl an.

DR. WALLIS: -- the probability should be
one, but when you actually do the test with people,
you find it's .7.

DR. APOSTOLAKIS: Yes. Wat will happen
in the future, | think Dr. Lois has --

MR. PERRY: This is Gareth Perry, again.
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| don't think you're quite right. | think nost of
t hese actions are actually procedure-driven actions,
and there is a difference in interpretation of these
di fferent methods of what factors are that will drive
the operators either to performthis on time, or not
performit on time. So | think that this is a rea
reflection of the differences that the nethods give
for procedure-driven actions. The diagnhosis is
really, | think in many ways, a m snonmer given the
type of procedure we have. |It's really a decision
maki ng based on the instructions that he has in the
procedures, given the perception he has of where the
plant is, so it's not really strictly speaking a
di agnosi s.

DR. APCSTCOLAKI S: Because the synptom
oriented procedures go far.

MR. PERRY: Right.

DR. APOSTOLAKI S: Far beyond --

nmR. JULIUS: That is correct. | would
endorse what Dr. Perry said. | mean, the diagnosis is
really a broader term that talks about how the
information is given to the operator, and what he's
reading in the procedures. W do include the
possibility, and this is endorsed by ASME, that somne

of these nay have a weak or no procedural |ink. But,
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in general, it's -- and this is where ATHEANA gets

into some, what are the different error-producing
conditions? 1Is it the fact that the instrunentation
is giving a different viewof what's really going on?
So sone of those el enents do overlap with what we have
inthe calculator, and | didn't put it on this slide,
but we do foresee that there are ties between this
generalized approach with the qualitative and the
guantitative to support ATHEANA, as well.

DR. APOSTOLAKI S: Have you thought at al
about putting ATHEANA in the cal cul ator?

MR JULIUS: Yes, we have.

DR.  APOSTOLAKI S:  And you deci ded
somet hing, or you're thinking about it?

MR JULIUS: Well, we've decided that I
think the calculator would provide a good tool to
devel op the baseline HEP, and to identify those types
of factors that would be explored with this expert
group in terns of the deviations from the space
scenario. For exanple, if the instruments - what's
t he i npact of t he faulty or i nconsi st ent
i nstrumentation that may be causing a problemw th the
deci sion making? So we think that the cal cul ator
provides a good basis for starting an ATHEANA

anal ysi s, and doing a |l ot of the docunentati on aspects
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of it.

DR. APOCSTOLAKIS: Ckay. W are running a
little behind, so shall we go back to Dr. Lois?

MR. JULIUS: Yes. Thank you for the
opportunity.

DR. APOSTOLAKI S: Ckay, Jeff. Thank you
very much. You will stay on line?

MR JULIUS: Yes, | wll.

DR. APOCSTOLAKI S: Ckay. Good.

DR LAOS Soif we would like to
summari ze what are the issues about the HRA net hods,
al though they continue to be used, the underlying
assunptions are different and haven't been updated,
that data on which they were devel oped have not been
updated. So we have a list of factors that we assune
that are affecting human performance, and their
definitions and interpretation of these factors to
agreenent on which factors should be -- there are
net hods we're using, as many as three or five other
net hods al | owt he anal yst to determ ne what the factor
is, and what is the inputs, to agree on the -- how do
you determ ne and define the level of each factor.
And, for exanple, what is it when we say high work
load or high stress, and how to characterize the

i nfluence of the factor on the HEP. All of these
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i ssues haven't been addressed extensively yet.

And very littl e benchmarki ng or validation
has been perforned to test the nethods agai nst act ual
performance, if you wsh, so that we need to
understand how i nportant are these differences. It
may be at the end, if you have very good anal ysts,
they cone up with the same nunber, or the sane
concl usi ons, doesn't matter what the instrunent is,
the method is. So to understand the inportance of the
differences, it's also an inportant aspect for
improving the reliability of HRA. And the question is
what are we going to do about errors of comm ssion?

For exanple, ATHEANA is preaching that
error of comm ssion may be the nost inportant aspect
when you' re dealing with nore difficult circunstances
t han circunstances that the operators have the right
procedures, and they could just deal with the event in
a very easy way. And, therefore, we haven't addressed
the issue to what extent we should rate them as part

of human reliability anal ysis.

DR. APOSTOLAKIS: | would add a fourth
el enent. Maybe it's not an observation, but I'Il cone
back to my earlier conment. | think there needs al so

to be a reconciliation between the two phil osophi cal

approaches wi th one which says | et's nake this as easy
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as we can for the average PRA analyst. |It's like
Einstein said, let's nake it as sinple as possible,
but not sinpler. And then identify the human errors
where a nore detailed rigorous analysis is required.

Anot her way of putting it, can we screen
t hese, and sone of them can be done using conputer
hel p, and others will require a nore detailed -- |
think that's a very inportant point.

DR. WALLIS: It seenms to ne if we're just
foll owi ng procedures, and every step if the pressure
is bigger than 1000 psi, do A if it's less, do B
The conput er does that nuch better than a person. The
conmputer can follow through the procedures and tel
when you are violating or not violating procedures.
That's the kind of decision you' re asking for. But if
you're asking for using judgnent in unusual
ci rcunstances, then that's an awfully different one.

DR APOSTOLAKIS: But that's one of the
i ssues.

DR. WALLIS: That's where you need the
peopl e.

DR APOSTOLAKIS: Right. R ght.

DR.  ABDEL- KHALIK: But really, | mean
listening to this discussion, the question in nmy mnd

nowis, are there any scenarios identified in the PRA
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that do not sort of fall wthin the enmergency
operating procedures?

DR. APOSTOLAKI S: Very few.

MR. PERRY: And, actually --

DR. APOSTOLAKIS: After TM, | think --

MR. PERRY: And, actually, in the PRA
standards, if the actions that are required are not
addressed in the procedures, there's guidance not to
t ake nuch credit.

DR. ABDEL- KHALIK: | beg your pardon?

MR. PERRY: The guidance in the PRA
standard is not to take credit when there are no
procedures for perform ng actions, typically.

DR ABDEL- KHALIK: Everything we're
di scussing here pertains to operator actions as the
operators follow the guidance provided by the
pr ocedur es.

DR BONACA: And, in fact, one issue is
will you-- will the procedure be always correct. The
nore you go beyond your design-basis events --

DR. ABDEL- KHALI K: But the consequences of
following the procedures is a separate issue, but
whet her you actually go, ultimately end up with
success or failure. But if that is the case, why

haven't we been collecting data from sinmulator
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experience to check against these specific operator
actions within the procedure?

MR. PERRY: | think you have to be careful
about collecting data from simul ators, because a | ot
of that would be fromroutine training exercises,
whi ch woul d really not be valid. These would have to
be unannounced casualties, if you like. You could do
that, but still, I don't knowthat it's being done on
a-- it hasn't been done in a conprehensive way. EPRI
did it for a certain amunt, and | think in nost of
t hose cases, you do run across nost of the situations
where, in fact, the operators do, in fact, succeed.
| think in the EPRI experience, there were actually no
real failures to performthe significant actions that
you woul d nodel in the PRA

DR. ABDEL- KHALI K:  You know, a cynic woul d
i nterpret your argunent as saying, you know, all this
training on energency operating procedures is
essentially worthl ess.

MR. PERRY: | hope not.

DR. ABDEL- KHALI K: But that's sort of the
interpretation, by saying that | don't trust any data
that I would collect fromsinulator training.

MR. PERRY: No, no, no, no. No. That's

not what | was saying. Wat | was saying is that the
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data has to be relevant to the actual scenarios that
you're nodeling in the PRA, which would be that the
operators didn't know what was com ng.

DR. ABDEL- KHALI K:  But, presumably, some
trai ning progranms do that.

MR. PERRY: They do sone of that, sure.
Yes.

DR. ABDEL- KHALI K: So are you questi oni ng,
t hen, whether --

MR. PERRY: No, what |'m saying --

DR. ABDEL- KHALIK: -- or not the training
progranms are conprehensive enough to enconpass the
scenarios that we're trying to foll ow?

MR. PERRY: No, |I'mnot questioning any of
that. |'mjust pointing out that the data collection
i n those unannounced scenari os has not been perforned
in a conprehensive way. And that would be the
dat abase that you woul d need to generate hunman error
probabilities of the type that we want in the PRA
nodel s.

DR ABDEL- KHALIK: Well, if that's what we
need, why aren't we starting to do that?

DR LAOS: HRA has not been benefitted
fromsystematic collection of data for so many years,

al t hough we' re devel opi ng net hods for -- | don't know
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whet her they use --

DR. APOCSTOLAKIS: | think --

DR LAS: For whatever reason, we haven't
done that.

DR APOSTCLAKI S: The issue of rel evance
of sinul ator-based data has been discussed forever.

CHAl RMVAN SHACK: | nean, there are
practical problens, too. | mean, these probabilities
are fairly low, so you've got to run a |lot of stuff.

DR. APCSTOLAKIS: Right. And with
different themes and so on.

CHAI RMAN SHACK:  Ri ght.

MR. PERRY: And different procedures, too.

DR. APCSTOLAKIS: One of the chall enges
that these nodels have is to identify the factors,
what they call performance-shapi ng factors that affect
the performance of the operators in a real setting.
So that's a perennial problem | nean, there is a | ot
of good information in the sinulator exercises, but is
it like flipping coins, and then estimating the
probability of heads? It's not quite the sane thing,
so that's where the issues are.

John, you want to say somethi ng?

MR. MONNI NGER: | guess the only thing,

you nentioned procedures, and if you look at, you
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know, capitalize energency operating procedures.
nmean, you have nornal operating procedures, startup,
annunci ator response, all the way to energency
operating procedures, but then beyond the energency
operating procedures you have sonething called your
severe accident managenent guidelines. So | just
wanted to nmention that when you said EOPs, there are
beyond the EOPs, there's the severe accident
managemnent gui del i nes, which aren't as procedurali zed,
but they recognize that a trenendous anount of
training, know edge, and skills are at the site,
resources are available, and you have teans of
experts. And the severe acci dent nmanagenent
guidelines try to then, when you're sort of at the end
of your EOPs, and if you're in a really bad accident,
they try to drive you and lead you to perform sone
ot her acti ons.

DR APCSTOLAKIS: | think Dr. Lois is
pl anni ng to address sone of these issues in the next
slide, so maybe you have a chance --

DR LAOS: Yes. |In fact, nowthis
di scussion is a very good intro for what 1'mgoing to
tal k about.

CHAI RMAN SHACK: It seens to nme the first

bullet is the only one that's really inportant. What
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are you actually going to do to benchmark these
nmet hods?

DR APOSTOLAKIS: Well, let's --

DR LAOS: Let's talk about it. What we
would like to do is to do nethod-to-data, and nethod-
t o-data conparisons. And, as a result, to inprove the
gui dance, as we were talking before, guidance
docunents, as well as the methods thensel ves.

DR. APOSTOLAKIS: You are on slide 11 or
127

DR LOS: No, 12. So we have what we
call enpirical study before we were calling
benchmar ki ng study, and this is in conjunction with
the Halden sinulators, the Hal den Reactor project.
What we plan to do, and this is a collaborative
effort, many countries actually participate in this
exercise. It was initiated |ast August as a result of
NRC s decision to go forward and performan enpirical
study, and initiated this program and ot her countries
actually get along with this.

What we are goingtodois, we're goingto
have -- Halden w Il have operator crews that are
runni ng simulator scenarios simlar to those nodel ed
in PRA, will collect crew performance data. And HRA

anal ysts use their own nethod, will analyze the sane
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human acti ons, so an i nformati on package has been sent
to the different groups that participate in this
exerci se that includes all of the information; what is
the scenario, what is the human action to be
performed, what are the characteristics of the plan,
what procedure i s used, dah, dah, dah, everything that
an HRA anal yst woul d need to have in order to perform
this analysis. And the results of these analysis wll
be reported back in terms of actual predictions.
Fai lure probability, probably percent success.

DR. WALLIS: Now | have a question. [|I'm
sorry, FErasmia, about sanme actions for the sane
scenarios. It seens to nme that actions taken early in
the scenario at different times change the later
scenari o, so soneone who switches on or off a high-
pressure injection at the begi nning of some wi ndow he
has, or the end of it, changes what happens later. In
sonmething |i ke that the AP1000, whether or not those
makeup tanks drain at certain tines depends on what
soneone did earlier, and when he did it.

The whole thermal hydraulic scenario
changes as the actions and the tim ng of themchanges.
So don't see how you can have the same actions for the
same scenari 0os, because the actions thensel ves change

t he scenari o.
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MR. FORESTER: This is John Forester,

Sandia Labs. 1'd just like to note that the scenario
is actually run on the sinulator, and the operators
are respondi ng, so certainly what they do af fects what
happens | ater, obviously. But in ternms of the anal yst
predi cting what's going to happen, they will predict
a failure probability, and they' Il identify what kind
of factors would affect a performance for a particul ar
action. And then if they're looking at |ater actions
in the scenario, then they're going to assune that
that action was successful when they're making their
predictions. And to the extent there's failures in
earlier actions, thentheir predictions probably won't
be relevant later, so it really relates to what
actually happens in the scenario in the actua

si mul at or .

DR. APOCSTOLAKIS: But are the anal ysts
going to identify various ways that a scenario nay
evolve? 1In other words, the SHARP approach or the
ATHEANA approach to identify deviations, that is part
of the exerci se.

MR. FORESTER No, that's not part of the
exercise right now This is a pilot study, and the
scenari os thensel ves have been defined ahead of tine

so that the crews can be run through them obviously.
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And then the HRA teanms will be predicting what they

wi || be doing, but the ATHEANA team for exanple, wll
not be identifying deviation scenarios at this point.
| think we'll plan to do that later on, but at this
poi nt, we're basically assessing the quantification of
the actions explicitly being addressed in the
experi ment.

DR LAOS: But, John, we're tal king about
the pilot versus the actual study, so we just started
the study, we're piloting it to test out the whole
nmet hod how we woul d do, but eventually, we hope, if we
have the resources and the tine, we would test out all
t he vari ous aspects of the nethods.

DR. APOCSTOLAKI S: Because if you start
| ooking at the first action of the operators, and t hen
everybody knows that, and analyze it, but then the
operators do something that takes a scenario on a
different path, then if you don't try to identify the
different paths, then you' re dead in the water. You
can't do it.

DR LAOS: So within the nethod, anal ysts

will have the capability given the procedure, the
operation, et cetera to say that operators will do
okay, and, therefore, the next step will be to do

that. WII that do okay? And then the next step may
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be this.

DR. APCSTOLAKIS: So they will identify
devi ations at sone point.

DR LOS: Absolutely. Absolutely, within
t he constraints of the nethod.

DR. APOSTOLAKI S: Right.

DR LOS: And then, on the other hand,
we're going to have the crews, the observations of
what the crews did, and to what extent crews really
took the scenario in an entirely different point.

DR.  APOSTOLAKI S: Anot her interesting
poi nt here, because it has been di scussed i n t he past.
At the subconmittee neeting we were told that there
will be at |east one American crew participating,
because in the past the i ssue was rai sed, Halden is in
Norway. They tended to use Swedes, and Norwegi ans,
and Finns. And now there will be, | believe, two
crews fromthe United States?

DR LAOS: Actually, it should be nore
than two. Halden is willing to even cone in the
United States and run sonme of these experinments, so
there are negotiations. And EPRI is participating in
the study; therefore, we hope that we'll have the
opportunity to doit. Right now, we are piloting the

study, so what happened is at Hal den | ast Decenber, 14
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crews of a European plant, Wstinghouse, three new
pl ant run steam generator tube scenarios, two - one,
which is the one that pretty nmuch predictabl e through
the energency procedures, et cetera, one nore
conplicated. And the HRA teans are given the
scenarios and are anal yzing those two scenarios with
their methods. And Halden is collecting the
observati ons and docunenting those.

And what is going to happen is, we have an
i ndependent group of experts that will evaluate the
results fromthe various teans with respect to Hal den
observations, Halden results. And then we plan to
docunent --

DR. WALLIS: Can | ask you what you mean
by "evaluate the results"? They' re conparing what al
these different people did with what all the nodels
woul d predict they would have done? |Is that what
t hey' re doi ng?

DR LAOS Wwll, for exanple, if a
specific nmethod, a group of analysts will determ ne
that this specific human action has a hi gh probability
of failure. And the reason --

DR. WALLIS: So you will be conparing,
you'll be saying this action had actually, in

practice, an 80 percent probability of -- failed 80
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percent of the time in the data.

DR LAOS: Yes.

DR. WALLIS: And the prediction from
vari ous nodels were so and so, and so on.

DR LAOS: Yes.

DR, WALLIS: Ckay.

DR. APOSTOLAKI S: | suspect, though, that
there will be a problem | think what Gareth said
earlier will happen. The crews will not fail.

DR WALLI'S: Never?

DR. APOSTOLAKIS: | doubt it.

DR. VWALLIS: So nothing will be

est abl i shed.

DR. APOSTOLAKIS: | doubt it, so the
probabilities that the various teanms wll evaluate
will really be used to conpare nethod-to-nethod.

DR, WALLIS: But if you know no one is
going to fail, it's not an experinent.

DR APCSTOLAKIS: | don't think we're
going to get to the point that Said wants, where you
have a set of data and cal cul ate probabilities,
because these guys are experienced.

DR, WALLIS: But if they never fail,
there's no data.

DR. ABDEL- KHALI K: These are not fully
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si mul at or exerci ses.
DR LOS: So the difficult scenario --
John Forester would like to say sonething here, but
we have two scenarios, one which is probably what we
call the vanilla scenario, the one that probably --

DR APOSTCLAKI S: What scenario?

DR LOS: W call it vanilla scenario.

DR. APCSTOLAKI S:  Vani l | a.

DR. LAOS: The one that people may not
fail, but Hal den has surprised us. The study that |
nmenti oned at the begi nning when they set about doing
the actual simulator runs for human reliability,
al t hough sone of the scenari os were very easy, and the
assunptionis that follow ng the procedures, they wll
not make a m stake. Sone people did make a m st ake.

DR. ABDEL- KHALI K: But, you see, that's
where | have the nbst concern. Halden is a conpletely
different animal than a power reactor, anyway. And,
therefore, the operator's success or failure in
foll owing the procedures prescribed to respond to an
event at Halden, it nmay have very little to do with
how t he operator woul d succeed or fail responding to
an event in a power reactor on which they have been
trained for nany years.

DR. APOSTOLAKIS: Wiy do you say it's a
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conpletely different animal?

DR ABDEL-KHALIK: Onh, it's a conpletely
di fferent reactor.

DR. MAYNARD: | n our subconmttee neeting,
several of us raised that concern. The validity of
this where you're going to a sinmulator that you' re not
famliar with, and it would depend on howit's laid
out and structured here. | think it going to be
extrenely difficult, because vyou're introducing
probably nore factors than you can factor into your
HRA anal ysi s.

MR. FORESTER: This is John Forester. 1'd
like to cooment on that. The sinulator is -- they use
the same procedures fromthe plant. There's a few
m nor differences, but their operating crews are doi ng
the same basic job they would always do, and it
foll ows very closely what would go on in their plant.
Now the interface is different in the sense there is
a digital control room in the simulator, but the
operating crews are given training on howto use the
interfaces, and the different ways to interact with
the systens. And experience has been that they do
very well with that, and really don't have any
problenms in terns of howthey interact. Their job is

still the same, they're still using the sane basic
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procedures, and responding as they would in a real
accident. So there are some mnor differences, but
the sense of it is, is that in terns of the cognitive
processes i nvol ved, and t he deci si on maki ng processes,
and what they end up doing, it's very close to what
t hey woul d actual |y experience.

They may actually start a punp in a
different way, but it's deciding to start the punp.
And as long as they've had sonme practice in ternms of
how to do that on a simulator, then the assunption is
that cognitively speaking it's a very, very close
replication.

DR. APOSTOLAKIS: M. Mbnni nger.

MR. MONNI NGER: Yes. FErasnia, you can
correct nme if I'm wong, but there's a difference
bet ween the Hal den reactor over there and the actual
simulator. It's ny understanding that the sinul ator
over there is for a Westinghouse 3-1oop plant, which
would be simlar to a U S. design. They use standard
West i nghouse procedures, so it's not the Halden
research reactor simulator, it's a sinulator over
there, but of a Westinghouse 3-1oop design.

DR. MAYNARD: But you're still introducing
envi ronnmental changes in there. It nay be the sane

overall controls, but if it's digital versus the
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panels that they've got to work with, when you get
into tinme pressure situations, and even though the

deci si on nmay be the sane, the way you physically do it

is different. It introduces nore variabl es there.
|"mnot sure if that keeps it all bal anced.
DR LA S: | believe that the Hal den

experts have addressed these issues,

the reliability

and validity of the experinent.

And ny recomrendati on

woul d be to, since Halden is an integral part of this

study, to have Hal den briefing the comrittee on their

approach, and addressing these issues.

confortable with the experinent

details of the experinent, but

We feel
because we know t he

definitely should be

addr essed.

DR. APOSTOLAKIS: Ckay. The concern has
been noted. | suggest, though --

DR. WALLIS: 1Is this the only test you're
usi ng?

DR APCSTOLAKIS: Wait, wait, wait. |

suggest that we spend a lot of time on this. You go

to slide 16, which is really the proposed approach

DR WALLIS: I1'd like to go --

DR. APOSTOLAKIS: And then we cone back

Yes, sure.

DR WALLIS: Try to respond to the SRM
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You' re goi ng to deci de on the basis of this experinent
that one method is totally superior and should be
used?

DR LAS: No.

DR APOSTOLAKIS: She will address the
response to the SRM now in slide 16, and then your
guesti on.

DR. WALLIS: |I'mjust wondering what --

DR LAOS: So what we're going to do from
this experinment is |learn about the methods. W're
goi ng to have the opportunity to understand how peopl e
are using their nethods, why they decide certain
things, how their underlying assunptions of the
nmet hods are influencing the results, so we have this
nmet hod-t o- met hod conpari son opportunity, as well as
nmet hod-t o-data opportunity.

DR APCSTOLAKIS: Let's tal k about --
right. And then we can place everything in this
context, because this is really, on 16, this is the

heart of the matter.

DR. WALLIS: Are you really going to cone
up Wi th an unequi vocal recommendation for one net hod?

DR APCSTOLAKIS: Well, let's see what
they plan to do here.

DR. WALLIS: Ckay.
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DR. APOSTOLAKIS: This is a proposal.

DR LAOS: Jeff Julius, this is the EPR
proposal during the subcommttee, we will have Jeff
Julius talking to it.

DR. APOCSTOLAKI S: Ckay, Jeff, tell us what
you guys are proposing. W are on slide 16. | assune
you have the presentation in front of you.

MR JULIUS: Ckay.

DR APOSTOLAKIS: So this is what the
conmittee will have to address in the letter to the
Comm ssion at this neeting.

MR JULIUS: Al right. In the ACRS PRA
Subconmittee neeting on March 22" | proposed a
series of activities that may be i ncluded as el enents
of a plan to address the staff response nmeno. And
these activities were, at that time, not necessarily
nmeant to be all-inclusive, but the gist of these
activities was to look at this problem from a
di fferent perspective. The past NUREGs and approaches
have | ooked fromthe bottomup, if you will, to | ook
at what are the nethods, what's the basis for the
nmet hod, what's sonme of the assunptions or limtations
behind the nethod. And the approach |'ve outlined is
to say now let's go around to the other end and | ook

at the applications where these nethods are used, and
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to see does the selection of the nmethods of the
sel ection of shaping factors within the nmethod, would
t hat have changed the deci si on maki ng? And so the
plan starts in at the top of the slide wth
establishing a joint teambetween the i ndustry and t he
NRC, so this goes to the point of this should be an
activity that's got involvenent of the staff, as well
as the external stakeholders. Then fromthat team we
establish common terns and an integrated overall
appr oach.

One of the lessons |earned from NUREG
1842, for exanple, this was t he eval uati on of nethods,
was the nethods -- different nethods were neant to do
different things. |If one nethod was neant to |ay out
t he whol e process, which I've called the franework,
but the whole big picture for doing the HRA, but not
specifically prescribe what net hod. Anot her one neant
togoin, I"'mgoing into quantify a cognitive error,
or atinme-limted situation. So once we have a conmon
set of terns and an overall big picture of what the
whol e process is, then we can understand how the
context where these nethods are used.

Then the third bullet there is to review
the applications, and the role of the HRA in the

deci si on nmaki ng. Sone of these applications | expect
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t here woul d be, perhaps, insensitive tothe HRA, nmaybe
something like an integrated | eak rate test extension
for the contai nnent, that may be nore of a function of
where the plant is in the Level 3 PRA, and not
necessarily the Level 1 human errors. Sone may be
dom nated by the human reliability, and we've seen
that in cases for the significance determ nation
process as part of the reactor oversight, as well as
the inpl ementati on of Managenent Directive 8. 3.

8.3 is the Managenent Directive that says
when an event happens, or a potential event happens at
a plant, that the conditional core danage probability
woul d be evaluated to determine to what extent the
staff will respond. WII it be a single guy that goes
out to talk about what happened, or will it be an
augnent ed i nspection teanf

Some of these applications, you m ght
expect, mght have had nore influence from the HRA
but to really ook at the applications and docunent
the insights of the review, and decide to what extent
t he HRA met hods, or the selections within the nethods
i nfluence the decision. Because if we have these
differences, and it isn't going to change the
decision, then this -- nmaybe there's better uses for

t he noney el sewhere.
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DR. APCSTOLAKI S: But, Jeff, is the main

obj ective of doing a good job in the PRA without
necessarily facing a particular decision, is that
buried sonmewhere here? In other words, |'mdoing a
PRA, and as was said earlier, | want to make sure that
t he nunbers | produce and the scenarios | produce are
meani ngful. Wuldn't that be part of this evaluation?
| nean, we don't always have to nake a decision |ike
a power uprate or sonething. | mean, we just want to
have a good nodel of the plant.

MR JULIUS: Yes, you're right. That is
an i nportant aspect of it. And | guess that would be
buried in hereinternms of the -- | nean, any of these
appl i cations you do the baseline, and then you do the
delta, so the decision would be the delta, but nmaybe
the first step is an evaluation of the baseline.

DR APCSTOLAKIS: | would add a bullet
there saying that the baseline PRA has to be a solid
pi ece of work, and then | ook at the various deci sions
that m ght be --

DR LAOS M. Perry wants to add
somet hi ng here?

MR JULIUS: Yes. | think -- | nean, it's
all very well to say just having the PRAis an aimin

itself, but that's |like saying having a sawis an aim
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initself. But without a piece of wood to cut, it's
really not very useful. So |l think you have to --
when you say you want a PRA, you have to say how are
you going to use that PRA. And naybe you're using it
to get insights on the safety aspects of the plant,
and it's those aspects that |I think that should be
addressed in these applications, not just a PRA for
the sake of it. You need it for a purpose, you need
it for an assessnment of CDF, you need it for an
identification of vulnerabilities, you need it for an
assessnment of the insights. So I think in the context
of applications, those are the aspects that | think
you need to address.

DR. APOSTOLAKI S: These are too specific.
And what |'msaying is yes, | want to understand the
CDF. And | don't see that anywhere.

MR JULIUS: Gareth is right, you devel op
the saw, is it a band saw, or a crosscutting saw? |
nmean, the typical application that naybe we' ve used as
t he baseline is maybe configuration risk nanagenent,
because the plants are using that as day-to-day
application of the PRA to control maintenance.

DR. APOSTOLAKI S: Wen they conme here and
they ask for a license extension, usually there's a

guestion, what is a COF? Well, | would Iike to know
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that this CDF is based on sone nmethod. | don't
necessarily base ny decision on that. That's all |I'm
sayi ng.

DR, WALLIS: But when a BWR cones up
you've got alittle box and it says the probability of
the operator making this decision right is .325.
Vel 1, where does that cone fronf

DR. APOSTOLAKI S:  Anyway, it was just -- |
mean, this is --

DR. WALLIS: But, seriously, it does. |
nmean, you get all Kkinds of nunbers. You get sone
nunbers which are surprisingly big for false
deci si ons.

DR. APOSTOLAKIS: Ckay. Let's go on.

MR JULIUS: That was the third step then
to review the applications. But then keep in m nd
this is ~-- typically, these evaluations and
conpari sons have been done, or have been the Level 1
internal events, which was the primary basis for the
nodel up until now. But with the scope and quality
initiative, the SECY-04 pushing towards full scope
nodel s, then we need to also | ook ahead to spati al
PRAs that are fires and fl oods, and external events,
and shutdown initiators, and perhaps severe acci dent

managemnment types of actions that are part of the Level
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2 analysis, or using the PRAs for advanced reactors
with digital controls. So | think the other aspect of
this discussion is that maybe sone of these
differences are hard to tell, because it was neant for
the internal events and power, and now as we turn to
t hese other uses, we nmight find that the linmtations
are even nore glaring, or inportant to the devel opnent
of the PRA for these other situations. So the plan
was then to establish a team establish a comobn set
of terms and an approach, and then to | ook at
applications, or look at the PRA to be used for
configurationrisk managenment even in the application,
maybe as a baseline, but then to deternmine fromthe
application end of it what are the influences of the
HRA.

DR APOSTCLAKI S:  Ckay.

DR LAOS: So that was the EPRI proposal,
and from our perspective, we believe that this is a
good proposal, addresses the SRM needs. If we
establish collaborative efforts, we'll be able to
achieve better handling of HRA for internal event
analysis. Note that all the discussion we've had
before on HRA nethods is focused nore on internal
event anal ysis, and expand and nodi fy the methods for

what | call here energing applications, the need that
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now we have to address HRA applications for external
events, for actions that are perforned outside the
control room et cetera. And it will allowus to
optim ze resources and tinmeliness. So we're going to
eval uate, develop a draft MU, and fi nd out whet her or
not we can do it collaboratively, and yet retain the
i ndependence as regul atory agenci es.

DR. APCSTOLAKIS: But there is a precedent
for that, the fire collaboration

DR LAOS: Yes.

DR. APOSTOLAKIS: So it can be done. |
nmean, it's not --

DR LOS: W believe it can be done, but
we're not inthe positionto say it will be done right
now, because --

DR. APCSTOLAKIS: Wio is the ultinmate

deci der ?
DR LAOS: O will have a big role.
DR APCSTOLAKIS: Yes, but if there is
precedent, | hope things will nove snoothly.

DR LAOS: Assuning that the MOU will be
establ i shed, we believe that the review of regul atory
applications for inportance of HRA is inportant, and
shoul d be done first, establishing comobn terns, and

a framewor k shoul d al so be done. And we believe that
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it will be achieved through the enpirical study, or
the enmpirical study will start and will help a | ot
towards the achi evenent of this integrated approach.
And col | aboration on new needs will help facilitate a
timely resolution, which is another inportant aspect
for human reliability.

DR. APOSTOLAKIS: |Is the enpirical study
limted to the Hal den analysis, or are you going to
i nclude actual operating experience of what people
di d?

DR. LAOS: That's what the project does.
W are also collecting data, LERs, and we hope that
we'll use those, as well. You have to realize, or we
have to realize that these are not one-year efforts.
In order to be able to establish the procedures or the
nmet hods for using field data, to understand how t hese
nodel s should be changed and inproved, it wll take
sone tinme.

DR. WALLIS: Could I ask you sonething
here? | nean, you were -- suppose you were trying to
propose a single nodel for the agency. Has the Hal den
st udy been designed in order to be abl e to distinguish
the characteristics of these seven nodels in such a
way that you are going to end up with a concl usion

that one is superior to all the others?
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DR LAOS: Right now we don't know.

DR. WALLIS: Perhaps, you need a different
experi ment.

DR LAOS: W haven't done a pilot. W
believe that the Hal den data will hel p us understand
t he nmet hods, understand how people are using those,
and how we can --

DR. WALLIS: But there may be sone net hods
whi ch are not properly tested by these tests.

DR ARMJCO Is that your objective, or
shoul dn't that be your objective, to cone up with one,
maybe t wo nmet hods, dependi ng on the situation that the
Commi ssion w |l use?

MR MONNINGER: | don't believe - this is
John Monni nger, a priori, that our objectiveis to say
that it should be explicitly one nodel. | think --

DR ARMJO Well, one, naybe two ot hers,
but certainly not seven.

MR. MONNI NGER: Well, the objective is to
clearly go in and evaluate the nodels, and say these
nodel s are good for these purposes. And if that ends
up that a couple of nopdels aren't good for any
pur poses, so be it, but it may end up that two nodel s
are potentially equally acceptable for a given

pur pose, but good enough.
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DR. ABDEL- KHALI K:  What ever programyou're
going to do at Halden, have you found a vol unteer
utility that would allow the NRC/'the rest of the
industry to do exactly the same thing on their
simulator, and find out whether you actually get the
same results? | nmean, allow a totally independent
teamto just observe. | nean, you have five crews that
go through simulator training once every six weeks,
you have three or four hot |icense trainees, you have
shift technical - you have a | ot of people going
through the simulator. And I'msure you'll find a
volunteer wutility that would allow an independent
observation teamto go through and watch what's goi ng
on, and essentially collect simlar data to whatever
you are going to coll ect at Hal den, and see whet her --

it just would be a sanity check as to whether or not
what you're collecting is really nmeaningful.

DR LAOS: This is within our objectives.
W woul d |'i ke to have repeat ed experiments, preferably
in US plants, and we hope that the utilities wll
vol unteer to have the experinent. So the actual study
we're piloting, we hope it will include experinments
where you use different scenarios and different
pl ants, we hope.

DR. APOSTOLAKI S: Jeff, do you think that
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EPRI can help with that?

MR JULIUS: Yes. M know edge on this
one was that the Halden fol ks have come out and
participated for the | ast two years i n our annual EPR
HRA User's Goup neeting, and that at |east one
utility has gone over and volunteered to participate
inthe experinent there. Wat | don't knowis to what
extent they have discussed this idea of taking them
back and re-running the experinents on the utility
sinulator in the United States. That sounds like a
good idea, but | don't knowif that's been discussed
yet or not.

DR. WALLIS: Let nme ask you sonething very
specific. How will Halden help you eval uat e ATHEANA?
ATHEANA assunes that highly trained staff using good
gui dance just do not make random or inadvertent
errors. Now how can you test --

DR LAOS: So the experinents, we have --

DR. WALLIS: And they al so use expert --

DR. LAS: Including nore conplicated
scenari os, and sinpler scenarios, sothat's one way to
eval uate that.

DR. WALLIS: | think you ought to give us
some sort of a matrix which says how t he Hal den tests

wi Il evaluate these various seven net hods.
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DR LAOS: Absolutely. W haven't --

we're not briefing you today on the pilot, on the
enpirical study. It will take a few hours to bri ef
you on how we set up the experinment, what are the
nmeasures, how we would interpret the results. And
we're here to tell you that we have that study. W'll|
be nore than happy to brief you on another day.

DR. WALLIS: But it seens to nme the key
test, isn't it, the only test?

DR LAOS: W hope we are doing - we are
desi gning the study appropriately, and we will be nore
t han happy to brief you on it.

DR. APOSTOLAKIS: | think you should give
nore enphasis to the actual operating experience. |
have found t he augnent ed i nspection teamreports to be
extrenely useful when it comes to operator actions and
so on. The LERs are not that useful, but any tine
there is something serious at the plant, they send a
special team and these AIT reports are really great.
They go into a lot of detail, and I would give them
equal wei ght.

| get the inpression fromthis, maybe it
was not intended, that you are relying on the Hal den
experiment a lot, or 90 percent. But | would say --

DR LAOS: This is the first actua
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testing of the nethods with the sanme data.

DR APOSTCLAKI'S: | understand that, and
| think it's a very inportant task, but | would al so
enphasi ze everywhere | could that the AIT reports, for
exanple, will be a very inportant input here, because
they tell you what happened in real settings. And
there may be another interesting result would be to
| ook at what happened, and rmaybe conpare with what you
get, if you could, from Halden, and say sonething,
because this issue of the relevance of sinulator
results is always there. | would give it alittle
nore --

DR. LAS: Thank you very nuch for that.
Ten years starting fromnow I'll be --

DR. APCSTOLAKI S: Wiy do you guys keep
bringing up that. | mean, we're tal king about the
t echnical content of the results.

DR LAOS: Definitely, we --

DR. APCSTOLAKIS: W don't get involved in

dR ABDEL-KHALIK: | would carry this idea
alittle further in a sense, if you have a detailed
report prepared following a specific incident at a
specific facility, why don't you go back and apply

these reliability nodels to that specific incident,
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and see what woul d they predict, what they woul d have
predi ct ed?

MR. PERRY: Well, the majority of the
net hods are real |l y net hods for quantification of human
error probabilities. One event does not make a human
error probability, particularly because you don't know
what the denominator is. All you ve got is one data
point, so you can't really do that. But what you
could do wth that information is to try and
understand the influences that nmade the errors, and
that's where | think you'll get the qualitative
information that will support the nodels.

DR. APOSTOLAKIS: Also, not only the
i nferences, but al so, what they actually did, because
bot h SHARP and ATHEANA worry about these things. And
that qualitative information is extrenely val uabl e.

DR.  ABDEL- KHALI K: But observi ng what
happens in a simulator to all the crews over a one-
year period would give you enough events in the
denom nator to allow you to estinate reasonable
probabilities.

MR PERRY: Yes, and that's -- well, |
don't if it will ever get you the probabilities, but
it would certainly give you a lot of information. But

you've got to also understand that that's a very
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expensi ve undert aki ng.

CHAI RMAN SHACK: | rmean, that data is
collected, isn't it? | nean, that would seem to ne,
a fairly -- a relatively inexpensive exercise, to

essentially record those results, and just put themin
a dat abase somewhere

DR APCSTOLAKIS: Wich results are these?

CHAI RVAN SHACK: The sinul ator results
fromall the tests, just build a database of that.

MR. PERRY: It depends whether you --
wel I, you al so need a |l ot of qualitative i nformation,
and that may be the --

CHAI RMAN SHACK: That may be the difficult
part.

MR. PERRY: That nay be the difficult
part.

DR LAOS: But, indeed, we have what we
call the HERA project, which has devel oped a structure
to collect data. And if we collaborate with the
industry, it wll be much easier to collect that
information, and create a database which will allowto
test the nethods on the basis of this enpirical data.
So it my be possible, and we will take those
recommendati ons in our planning.

DR. APCSTOLAKIS: | guess the comments you

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




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

77

are getting are going to the direction that there is
a lot of information out there that should be
integrated into this, and not just the Halden
exer ci se.

DR. LAOS: And probably, | have over-
enphasi zed t he enpirical study since we're having data
collection efforts --

DR APOSTCLAKIS: You're excited.

DR LAOS: -- for the sane purpose.

DR. APOSTOLAKIS: Right. Eighteen, let's
make sure we go through this.

DR LAOS: So we believe that we should -
| don't know- prioritization of items, if we go ahead
with the collaborative effort. W should -- sone
activity should bein parallel. EPRI is participating
in the enpirical study, and review of the regulatory
applications with respect to the influence, or the
i mportance of HRA results should be a priority. This
will clarify, at |east, where we should pay attention
up front.

Assunming that the MOU is approved, the
review of the applications will be rather short-term
activity, establishing common ternms and integrated
approach. Probably, we may be able to establish a

prelimnary framework, one that we agree up front
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earlier, but it seenms to be at | east about two years
effort. And in addressing emergi ng needs, should we
determne fromthe regulatory and agency needs, for
exanpl e, there is work, sonme work planned on HRA work
for advanced reactors. At this time it's NRC
dependent work. | don't know if it would be possible
to do this as a collaborative effort. It all depends
on what the MU will allow us to do. Wth that,
woul d i ke to thank you very much

DR. APOSTOLAKIS: But you don't have
anyt hing about the timng, or the tine in which you
will actually respond to the SRM \Wen are we goi ng
to have one, or two, or three nodels appropriate for
the application? That's what they are asking. |Is
that three years, four years? | nean, this is the
schedul i ng of the EPRI proposed tasks.

DR LAOS: Yes.

DR APOSTCLAKIS: Now if the Conm ssion
asks, we asked you to propose either a single nodel,
or gui dance --

DR LOS: So then this is the certain -
establ i shi ng cormon termnms and i nt egrat ed approach wil |
be in about 10 years.

DR. APOSTOLAKIS: So in about two years,

we'll have the answer. Ckay.
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DR LAOS: W believe that we'll have the

answer .

DR. APOSTOLAKIS: Ckay. And you have a
slide that's called conclusions. Do you want to
address that?

DR LAOS: Sure.

DR. APCSTOLAKIS: N neteen, or you have
al ready covered it?

DR LAOS: | think I have.

DR. APCSTOLAKIS: Ckay. So are there any
coments or issues that nenbers will want to - or
maybe the staff wants to say a few words. John?

MR. MONNI NGER: No. | guess just fromthe
start, | think it is very inportant for us to
understand the ACRS issues and concerns, and we
definitely appreciate the guidance and advice that
you' re providing.

In ternms of schedul es and resources, we
tried to give a rough estinmate. Now one of the
t hi ngs, you know, this hasn't always been within our
pl anni ng horizon. This is essentially a new task, so
currently it is not in our budget, so what we have to
dois, we have to look at this internms of, is it high
priority, medium |ow? Wat other projects do we have

ongoi ng? What can potentially be shed, slowed down,
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et cetera, so to a certain extent, we're trying to
work the budget, we're working the schedule, we're
trying to work the MOU, the approach, et cetera.

|"m not sure what the ACRS will propose
back to the Comm ssion, but | wouldn't see that within
a four, five, six month tinme frame the ACRS - well, |
don't want to put words in your nmouth. It would seem
to be extrenely difficult to say that going forward
there should be one nodel, or these are the three
wi thin the six, seven nonths that the ACRS was gi ven.
| think it would be fair to say that - sonethi ng al ong
the lines as an approach has been devel oped, the
notion of working collectively with stakehol ders, if
possi ble, something along those lines would be
appropri at e.

| mean, | think the question is whether
t he conceptual framework laid out will ultimtely | ead
us into a decision to coal esce around a few nodel s or
not. | think that's very inportant as to what --

DR. APOSTOLAKIS: At this stage, | think
the nost we can say - we'll discuss this this
afternoon - we, essentially, coment on the plan.
Right? That's the only thing we can comment on. And
| realize and appreciate that you have your own

probl ens regardi ng budget and all that.
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Ckay. Any ot her comments, or any
suggestions? | think the common terns that Jeff
proposes, doing that would be a very inportant thing
to do. Just stating, it seens to nme, assunptions
wi t hout evaluating them and whether they're
reasonable or not, is not really very useful, so |
hope that this is what you guys are going to do, this
joint team

And, also, | will repeat - when | revi ewed
t he EPRI docunents, and al so, we were told here, both
by Jeff and M. Eawar, who is the utility
representative with EPRI, they really tried very hard
to develop a nmethod and put in their conputer that
would help an average PRA guy include human
reliability in the PRA. And the price you pay for
that is that you are not as rigorous as maybe anot her
nmet hod. You proceduralize the process too rnuch.

| think in alot of cases, this is a good
thing to do, because ot herwi se, you scare peopl e anay,
if you tell them they have to do expert opinion
elicitation all the time. So this is something that
| think should really be discussed anong the group.
And, in other words, it's not just a theoretical needs
to be rigorous and so on, you have to address the

practical issues, too. kay?
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DR WALLIS: Practical issues are
par anount, Geor ge.

DR. APCSTOLAKI S:  What ?

DR. WALLIS: The practical issues are
par anount .

DR. APOSTOLAKIS: O course, yes. So it
really should be something that you should have as
part of the deliberations.

DR. ABDEL- KHALIK: Can | just sumarize ny

DR. APCSTOLAKI S: Absolutely, Said. | was
expecting you to do it.

DR ABDEL- KHALI K: -- observations.
Nunber one, | think sort of foll ow ng up on sonething
that M ke brought up, | think it would be a good idea
to establish a set of standard probl ens agai nst which
vari ous nodels could be conpared.

Nunber two, | think it would be a good
idea to establish a goal, that by the end of "08, that
t he agency will publish a NUREG on the application of
various human reliability nodels consistent with the
goal of the Decenber " 08.

And the third thing, just to make the
Hal den experinent worthwhile, recomend that one or

nore volunteer utilities should be sought to
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essentially duplicate the program at their own
simulator facilities, so that the validity of that
data can be further checked. Those are ny
observati ons.

DR ARMJO Basically, run that sane set
of probl ens.

DR. ABDEL- KHALI K: Correct.

DR MAYNARD: |'d |ike to add just a
coupl e of corments along Said's. First, | would Iike
to see sonme stronger goals set for conpletion. |'m

concerned that two, three, four years fromnow we nay
be sitting here, especially when you get into
col |l aborative efforts, and a ot of different people
involved, and if we keep taking a long tine, that you
have to question do we really need it, because they' ve
al ready nade a | ot of decisions between now and t hen.
Sol'dlike to see sonme stronger comitnent, stronger
goal s scheduled. And | would like to see a little bit
stronger desire to reduce the nunber. | don't really
get the feeling that everybody is willing to reduce
it. And | think that seven nodels and what we're
doing i s not nmanageable. And | think we nmay be trying
to make too scientific a non-scientific action of
human perf or mance.

| would really go along -- | think we'd be
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better off if we establish sonme criteria that
utilities started gathering on their simulators,
because they're running simulator scenarios all the
time. And | think you' d actually end up with a better
dat abase to use nunbers to plug in. You actually end
up with site-specific PRAs, nunbers, humanreliability
nunbers to plug in. So | think froma practica
sense, that that would actually give you better data
to use in your PRAs.

DR. BONACA: Well, many utilities have
al ready done that in a way. | nean, their PRAs,
they've really based a | ot of decisions on operator
action probabilities com ng from PRA observati ons.

DR. MAYNARD: |f they're running sinulator
scenari os every week, sonetines the crews knows what's
com ng, nost of the tinme they don't, especially inthe
di stractors and stuff, but there could be a set of
criteria put out in what you nmeasure. And nmaybe
there's one scenario a week or sonmething. Over tineg,
with the tinme that we've i nvested i n t hese HRA nodel s,
i f we woul d have started gat hering data, we woul d have
a database right now that would be very |arge, and
probably much nore reliable for what nunber do we use
in a PRA

Those may not hel p you, particularly from
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a human reliability, froma design standpoint of how
do you reduce human error, but as far as for a nunber
to plug into a PRA, | think it would give you better
dat a.

DR. KRESS: Do you see this as a voluntary
programfromall the utilities? You can't say go do
this, you know.

DR. APOSTOLAKIS: Gareth

MR. PERRY: Yes. |1've got a couple of
corments. First of all, on the standard problem |'m
not really sure what you nean by that, because, in
fact, in terns of the quantification of human error
probabilities, | don't think we have a database to
conpare with set of standard problens. For exanple,
we don't have a database that will tell us that the
probability that operators fail to evi dence, operators
fail toinitiate SLICduring an ATWS in a boiler, for
exanple. So that's one difficulty; otherw se, what
you're doing is you're just getting conparisons of
nmet hods for a standard definition of a human failure
event .

DR ABDEL- KHALI K: \What is the basis
then, for selecting the research program at Hal den?
VWhat el enents of the progranf

MR. PERRY: |''mnot sure about that. [''m
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not involved with that program so |I'mnot going to
respond to that. But let nme, also, add a coupl e of
ot her thoughts, which I think m ght have been m ssed
in here; and that is, that there are two aspects to
human reliability analysis. One of themis to
identify the right human failure events to put in the
nodel . That aspect of it is not addressed by the
guantification nodels, which is the -- | think,
principally, what we've been focused on.

The i dentification of human fail ure events
is a function of SHARP-1, and it's a function of
ATHEANA. It's a very inportant function. It's also
addressed i n the ASME st andards. These are the things
t hat you need to do to nake sure that your | ogic nodel
correctly reflects the use of the procedures by the
operating crews. That aspect has to be done
correctly.

The quantification aspect of it, the
important thing there, given that you' ve identified
the events, is that the probabilities of the various
human fail ure events i s ranked appropri ately accordi ng
to the factors that determ ne the probabilities.

And in terns of applicability of PRA and
the results to decision making, | think what we need

to do is to establish whether a method i s good enough
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to provide that ranking, given that the structure of
the logic nodel is correct. Then we can deal with
uncertainties and the absolute values of those
probabilities by performng sensitivity studies,
things like that. So | think you have to put this
thing in the context of PRAs, how they're being used,
and how they' re bei ng devel oped.

The inportant task of understandi ng how
t he operators interact with the plant as the accidents
are developing, | think is probably well-addressed by
ATHEANA and SHARP-1. George nentioned that. And what
we're really dealing with is differences in the
nmet hods of the quantification.

DR. APCSTOLAKI S: But the guestion then --
I Iike that description, and | think Said s question
- having said all this, this is the objective. Howis
Hal den going to hel p ne address both, or one of them
or parts of one, parts of the other? This is really
t he idea of designing experinents.

MR. PERRY: Right. And that's a good
guesti on.

DR. APOSTOLAKIS: | would go beyond that,
come back to ny earlier corment. And how are the AIT
reports going to help ne in the first or second, as

you said, nost likely the first one, the qualitative
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part, because you actually see what they did in
particular situations. | think that would be -- it
woul d be a nice slide to have a matri x of sone sort
that identifies the basic el enents of the HRA, and how
each one of these sources of information will hel p us.
That would be a very nice thing to do in a future
presentati on.

MR JULIUS: Yes. This is Jeff Julius.
| believe, and Erasmia can correct ne if |I'mwong, |
nmean, that's why the Halden is set into these phases.
And the first phase is to |look at sone data that's
al ready been coll ected, and deci de the useful ness of
it. And we do that in the context of naking sone
predi ctions, so we nake sonme predictions. Then we see
how useful it is, and that wll influence how we
continue on in the subsequent phases.

DR LAOS: Exactly. | guess, given the
breadth of the issues that we have with HRA, we have
a very small scope experinment here. Let's see how we
guantify human failure events for very well described
human failure scenarios. So that will give us the
understanding of how well, if different methods can
predict failures within this analysis, and al so, how
t he nethods are applied. W haven't done that. This

will give us the opportunity to understand how
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different anal ysts use their nmethods to come up with
human error probabilities, to identify potential
performance, certain factors that influence, believe
that they influence the performance, et cetera. So
this is -- assumng that we'll have sone insights on
t hat aspect, which actually that aspect will be the,
what | call the pilot ending the real experinent, then
we may -- we'll have to expand. And assuning that

that's a success, we will have to expand to these
ot her issues, how the ATHEANA concept, or the SHARP
concept, identifying potential human failure events
gi ven thi s scenari o, what are the potential deviations

fromthe expected scenario, et cetera.

It will be a big experinent, and we'll
take very small steps to go forward. That, | agree,
shoul d be -- these efforts should be conpl enented or

suppl emented by the use of operational experience
data, and we are collecting those; and, therefore, we
have to in the collaborative efforts include that
aspect of it, so that we build it fromboth --

DR. APOSTOLAKIS: But if you look at the
experience with PRA over the last 30 years, the
beginning, we really worried a |ot about failure
rates, and propagating the uncertainty and all that.

Slowy, the inportance of that decreased, because
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peopl e realized that the major source of uncertainty
is actually predicting the scenarios. |f you m ss one
scenario, you are in deep trouble. And whether the
failure rate has a 95'" percentile here or there, is
nore or less irrelevant.

Then, of course, the i ssue of conmon cause
failures becane very inportant, and so on, and so on.
And | suspect here, too, eventually what will dom nate
isour ability or inability to identify what they wll
do, rather than quantifying something that we have
already identified they wll do. So you are
approaching it first from the quantification part,
where | think that eventually identifying the
scenarios will really be the big driver, because they
may do sonet hing that is conpl etely unexpected, and is
not there in the PRA, and so on. But that's where
operating experience can give us sonme advice, the
gualitative part. And is there any reason, naybe it's
budgetary reason, why we have to focus on
guantification first, and then do the other?

DR. LAOS: Actually, we have ongoing --
APOCSTOLAKI S:  Can do bot h.

LOS: Because we have the HERA.

APOCSTOLAKI S:  The HERA, yes.

T 3 3 3

LOS: W're collecting information.
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W have this enpirical study going on.

DR. APOSTOLAKI S:  Yes.

DR LAOS: W haven't been collaborating
with EPRI on these issues. |If we do --

DR APOSTCLAKI S:  You coul d.

DR LAOS: -- it will help us to expedite

DR APOSTOLAKIS: One |ast comment,
because we're running out of time. | really think
what Dr. Abdel -Khalik said is inportant, and ot hers,
| sense, feel the sane way. Can we have sone gui dance
by the end of 08, even if it's not perfect?

MR. MONNI NGER: | guess --

DR. APOSTOLAKIS:  You have to think about

MR. MONNI NGER: Yes. Thank you.

DR. APOSTOLAKIS:  Any other comments from
the menbers? GCkay. Thank you. Back to you, M.
Chai r man.

CHAI RMAN SHACK: W th 30 seconds to go,
CGeorge. Wat timng.

DR.  APCSTOLAKIS: Don't forget, you
started | ate.

(Laughter.)

CHAI RMAN SHACK: | think it's tine for a
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break until 10:45.

DR. APOSTOLAKI S: Very good.

(Wher eupon, the proceedi ngs went off the
record at 10:29:53 a.m, and went back on the record
at 10:47:38 a.m)

CHAI RMAN SHACK: It's time to cone back
into session. Qur next topic is Proposed Revision to
St andard Revi ew Pl an Section 4.2 on Reactor Fuels, and
Sam Armijo is going to be | eading us through that.

DR ARMJO Ckay. Thank you, M.
Chairman. Earlier this week, the Mterials,
Met al | urgy and Reactor Fuel Subconmittee nmet with the
staff, and also representatives of the industry to
reviewthe plan. This is a nmajor update and revision
of the standard review plan, and it has many changes,
all devel oped from experience, and from research.
And, in general, nmy personal opinion, a very good
updat e.

There are parts of it that are sone
criteria, particularly in the RIA criteria that are
interimcriteria, and so parts of this Standard Revi ew
Plan are for application exclusively to new plants.
However, there are nuances, and |'ve asked the staff
to make it clear what parts of the SRP would be

applied to existing plants, what parts woul d be
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applied to fuel only in new plants. And, also, if
t hey can, what they believe will be the tine scale for
the application of the RIAcriteria to existing power
plants. So with that, we're going to have roughly
about an hour of presentation by the staff, about half
an hour presentation from industry representatives.
Wth that, I'Il turn it over to Tony.

MR. MENDI OLA: Good norni ng, everyone, and
pl ease excuse ny voice and ny breathing pattern. [1'I]
try to nake nyself clear as nuch as possible. Anyone
who doesn't know ne, ny name i s Ant hony Mendiola. |'m
the Chief of the Nuclear Performance and Code Review
Branch, a position |I've only held for about a nonth.
Sone of this information is newto ne, as well as new
to me, of course, as making presentations in front of
the ACRS Full Committee, as well as ny staff making
the first presentation in front of the Full Conmittee
t hensel ves.

The purpose of today's briefing is to
provide information to the full conmttee about
revisions to Standard Review Plan Section 4.2, Fue
System Design. This presentation will be two parts.
The first part is fundanentally just the actual
revisions to the SRP Section 4.2 that have been made,

and capturing a variety of data that has been
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col l ected over tinme. And providing staff guidance on
the review of new fuel system designs based on
information that we receive fromindustry operating
experience over the past several years, fuel research
progranms, both foreign and donestic, as well as

i nformati on associ ated with advanced fuel designs and
advanced cl addi ng materi al s.

That presentation will be conducted by Dr. Shi h-Liang
Wi, and we'll go through each of the changes that have
been effected into SRP Section 4. 2.

The second part of the presentation, and
the bulk of the presentation will be led by M. Pau
Clifford, who is going to discuss the reactivity-
initiated accident interimcriteria. These criteria
is what we are going to apply to current ECD
applications and COL applications. Specifically, the
ones we expect to get in about a six nonth tinme
period. And it was associated with having those
criteriaset forth prior to the applications, which we
expect to receive later this year.

DR. WALLIS: These apply to new reactors?

MR MENDI CLA: The interimcriteria.

DR. WALLIS: Don't apply to old reactors.

MR. MENDI OLA: Not at this tinme. No, sir.

W do not anticipate applying --
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DR. WALLIS: You're devel opi ng sonet hi ng
that applies to sonething that doesn't exist, and
you' re not doi ng anythi ng about what does exist?

MR. MENDI OLA: The interimcriteria are
made to apply to the applications we expect. The
final criteria, which we're still in devel opnent of
with fundamentally getting nore test data.

DR. VALLIS: So if they're nore
restrictive than you have on existing plants, one
m ght ask why they're not applied to existing plants.

MR. MENDI OLA: That's the determ nation
the staff has yet to nake, is howto apply the final
criteria to the operating fleet. And we expect that
that will be a majority of the work that we have in
front of wus wth this information with this
reactivity-initiated accident criteria.

As | nentioned, our action with the
criteria has to do with developing the criteria to
support new reactor licensing. W've interfaced with
the industry, thus far, with two public workshops,
bot h conducted | ate | ast year, and received a variety
of conments in preparation for the interimcriteria,
whi ch we establ i shed as part of Appendi x B of the SRP,
Section 4.2. This provides fuel cladding failure

criteria, core coolability criteria, and radi ol ogi cal
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source term information to apply to the DCD
applications and COL applications.

W are currently, as | nment i oned,
finalizing this criterion guidance, and will make, of
course, the revisions to the inpacted Reg Gui des, and
have all this information readily avail able, as well
as an inplenentation schedule to provide and apply
these criteria to the operating fleet, as well.

DR. WVALLIS: I'mstill puzzled by this new
fuel reactor licensing. | nmean, the criteria are
presumably based on fuels which are used today, or
they're anticipating different kinds of fuels?

MR.  MENDI OLA: They're anticipating
different kinds of fuel, different reference fuels.

DR WALLIS: That's the real notivation
for it, isit?

MR. MENDI OLA: To apply the information
we' ve | earned over the years to the new fuels that we
expect to get application.

DR, WALLIS: And not to apply to what
we' ve got today.

MR. MENDI OLA: Not at this time, not until
we acquire nore data.

DR WALLIS: I'mstill trying to figure

this out.
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DR ARMJO The way | understand it,

Graham is the -- particularly in the RIA issue, the
criteria are still interim but the new plant
applications need sonmething to guide them It's
recogni zed, | think, that there's a | ot of
conservatism or naybe nore conservatism than the
staff ultimtely will believe is necessary, so they
want to start with a conservative set of criteria so
t he new pl ant designers can get to work.

DR. WALLIS: Wat do you nean by "new
plant” then? |s AP1000 a new plant?
MENDI CLA:  Yes.
VWALLIS: And ESBWR i s a new pl ant.

VENDI OLA: Yes.

3T % 33

VALLIS: Ckay.

DR. MAYNARD: It would be anybody who
hasn't nade an application yet.

MR. MENDI OLA: Correct.

DR ARMJO On the other side, as far as
the existing plants, it wouldn't nmake a | ot of sense
to apply interimcriteria to existing fuel and
exi sting plants that are nore conservative than they
need to be, so better settle apply the final criteria
to the existing plants on a tine scale that nakes

sense. That was the logic --
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DR. MAYNARD: You al so have different

regul atory requirenents to i npose a new requi rement on
t he existing plants, the existing |licensees, a process
t hey have to go through to --

DR ARMJO It's alittle nore
conplicated. But, technically, the |ogic nakes --

DR WALLIS: In a way, it's a roundabout
way of signaling to the existing plants that you're
going to have new criteria.

DR ARM JO  Yes.

MR. MENDI OLA: Absolutely. Yes, sir.

DR. WALLIS: GCkay. Thank you.

CHAI RMAN SHACK: |Is Watt's Bar, if it's
conpl eted a new plant?

(Laughter.)

DR ARMJO | asked the staff to kind of
-- you know, there are going to be a |l ot of nuances to
t he new SRP, when does the new SRP apply? And that
t hese kind of questions are going to conme up, and |
asked themto the extent they can, just to clarify
t hat .

DR. KRESS: Well, speaking of reactivity
insertion accidents, would you include anobng those
void i nduced reactivity excursion in a liquid netal -

cool ed reactor?
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MR CLIFFORD: Well, it is kind of a

general term reactivity-initiated. The BWR has
reactivity-initiated fromaturbinetrip, but it's the
pul se wi dt h characteristics that separates these type
of events.

DR KRESS: Yes. You would have an
entirely different situation with the liquid netal -
cooled reactor. It could not neet these criteria, I'm
sure.

MR CLIFFORD: | don't believe that the
staff believes that these criteria applies to anything
by |ight water reactors.

DR. KRESS: | appreciate that
clarification.

MR. LANDRY: M. Chairman, if | may, it's
Ral ph Landry fromthe staff. The timng on this is
according to the requirenents of 10 CFR Part 52. Part
52 requires that a COL application be reviewed under
t he gui dance of the SRP section in effect six nonths
before the COL application is made. Therefore, al
t he new plants which will be com ng under COLs in the
fall have to have the SRP sections in place today.

A new old plant, or an old new plant,
however you want to termit, |ike Watt's Bar, would

still be a Part 50 plant. It is not com ng under a
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COL application, and under Part 52. |f that cones in,
it will be coming in under a Part 50 review, so that
is not bound by the requirenents of Part 52 and COL.

DR. ARMJCG Thank you, Ral ph.

VR. MENDI OLA: Fundanental |y, that
concludes ny conments. |'d like to turn over the
presentation to Dr. Wi to go through the changes to
the SRP Section 4. 2.

DR WJ M nanme is Shih-Liang Wi. | will
present the nmjority of the Section 4.2, except
Appendi x B, which is going to be presented by Pau
cifford.

Let me just conment that besides in a new
reactor and an old reactor, that's when we're going to
apply those. | nean, one of our concern is whether
the Section 4.2, the new version of it March, year
2007, is going to apply to where they're going to
apply a new field design. | think the inpression is
we are going to apply to new fuel designs, but not
exi sting fuel designs. For exanple, if you have like
the Ghas -- | think right nowcurrently the Gs, 14 or
15. They have Gs 17, then we apply this newcriteria
of Section 4.2 to their field design, except Appendi x
B, which they make a different schedul e.

DR. WALLIS: It's interesting, | haven't
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seen this yet, but the data on which you base this is
presunmably based on the existing fuels.

DR WJ:  Yes.

DR. WALLIS: You're going to apply it to
somet hi ng el se.

DR WJ Yes. According to our
experience, | nean, the | essons | earned, the industry
and those in the international theater, so research

CHAI RVAN SHACK: W have a |ot of materi al
to get through. Maybe we could get through this part,
and then nove fast.

DR, WJ. Ckay.

DR WALLIS: Get to the technical stuff.

CHAI RVMAN SHACK:  Ri ght.

DR WJ |'Il go to the next slide. Wll,
the structure we have run as a design basis, we have
fuel systens damage, and a fuel rod failure, and a
fuel coolability, three categories. And then start on
fuel system damage. Now those are |ight blue color,

t hat means we nmade a significant change, and those -
dark col ors nmeans that we didn't rmake any -- either we
did not nmake any change, or a change was very
insignificant. So let me go to the next one.

The first one is the oxidation hydriding,

and crud. In the past, we specify only that all these
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effect in the thermal behavi or shoul d be considered,
so the newcriteria is you need to specify the limts
in ternms of oxidation and hydriding. And then al
these imts has to be based on nechanical testing to
show adequate strength and ductility. And in nost
cases, the industry did not distinguish between
oxidation and crud, so in essence, we just — if it
was along with oxidation with crud, that is also
accept abl e for us.

The next slide. The dinmensional change is
the old rod bow and the old irradiation growth, that
was the old story. The new phenonena is recently, |
t hi nk, we discovered was in the BWR channel box. Now
t he phenonena i s t he BWR channel box in the past, they
can cause BWR due to differential irradiation growh,
and stress relaxation. The new phenonena we found out
is a shadow corrosion in the channel box. And shadow
corrosion we're causi ng the channel box to bow forward
fromcontrol blade, which it causes the control bl ade
insertion, | nmean, friction.

DR. BANERJEE: Well, what is shadow
corrosi on?

DR WJ: In this case, is the -- because
inthe BAR they got the control bl ade deeply inserted

t hrough the cycle, so when they pull out, it comes up
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like -- they find that the channel box has a shadow,
which is a cruciformof the shadow. And then those
are corrosion product, and t hen got extensive hydri de.

MR. CLI FFORD: The BWRs, if they have deep
insertions of their cruciforms, which are stainless
steel clad, and they reside next to the Zirconium
channel box for an extended period of tine, there is
sonme belief a galvanic reaction causes corrosion --

DR. CORRADI NI :  Li ke a smal
el ectrochem cal set, big electrochemnmical set, smal
potential, big area, sorry. | apologize.

DR ARMJO But the net effect, Said, is
t hat there's nore oxi dation on one side of the channel
than on the other side, and you also have nore
hydr ogen pi ckup t hat causes nore actual el ongation on
one side than the other, and you wi nd up bow ng
towards -- getting interference with the control
bl ade. W're working on different --

DR WJ The side with the shadow
corrosion where the bolt hold the control blade. So
this is what we call in industry |lesson |earned, and
then we incorporate into the recent change to SRP
And that's based on this, so we put this new
requi renent, and then, also, the fourth item we

neasure for BWRs we nay require testing and
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surveillance to ensure the control blade has
insertibility. But in actuality, the industry already
make recommendation here. Next slide.

The next one is the rod internal gas
pressure. And then in the past, we always -- don't
show no exceed system pressure, the first item But
in the cultural history, actually, we already all ow
the rod pressure to exceed systempressure, but based
on three different criteria. The first one is a no
cladding liftoff. That means no cl addi ng noved away
fromthe field. The second one --

DR WALLIS: I'msorry. By "system
pressure", you nmean operating pressure on the --

DR WJ. Yes, the -- right, the reactor
cool ant system pressure.

DR. WALLIS: Wat happens when you reduce
the pressure? You don't care about that?

DR. WJ: No, no. W are tal king about
this junior operation.

DR. WALLIS: Well, presunably, if there's
pressure inside and you relieve the outside pressure,
you m ght get cladding liftoff.

VR. CLI FFORD: That's specifically
anal yzed as part of the design analysis. It would

eval uate both | ong-term steady state.
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DR. WALLIS: kay, but it doesn't seemto

be addressed by the slide.

DR WJ Yes. | nean, this analysis is
not that sinple, because all the vendors subnitted
t heir nethodol ogy report, and then analyze all the
different scenarios to make sure that no cl adding
liftoff. And then the second is no hydride
reorientationin aradial direction. And the third is
no hydride reorientation in a radial direction, so
t hey have denonstrated that in order to allowthemto
exceed system pressure.

DR. WALLIS: So there's no cladding
l[iftoff, even when you've depressurized, and you're
nmovi ng the fuel around for reloading and all that?

MR. CLIFFORD: Wen you shut down, the
tenperature drops, and the internal pressure drops
significantly.

DR. WALLIS: GCkay. So that's what saves
you t hen.

MR. CLIFFORD: Yes. They do analyze a
transi ent where they would have a depressurization
over a period of tinme, and you woul d depressurize the
RCS towards the trip set point.

DR, WALLIS: So there's no cladding

liftoff under any circunstances.
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MR CLI FFORD: Correct.

DR. WALLI'S: Thank you.

DR. WJ:. And then ny understanding, al
the industry has al ready adopt the second criterion.
And the last itemin the fuel damage is that contro
rod reactivity and insertibility. The first one is
saying is a BAC material. You don't allowit to have
depl et ed B4C

The second one is the change in control
rod configuration. |If you change the shape of the
control rod. And then the third one, if you are
i ncluding new materials, any kind of new absorber.

DR WALLIS: Third one, fourth one, what
are all these things? Are these things you anal yzed,
or what ?

DR WJ Wwell, if you change these, it
woul d need to be revi ewed by us.

DR WALLIS: Need to be reviewed.

DR. WJ  Yes. For exanple, the fourth one
isindustry nmay allowto existing in a control rod, go
toalonger lifetime. But because they may change the
neutronic design, or may change the nechani cal
lifetime for existing control rod. |In that case, we
need to review that.

DR. MAYNARD: How much i s incl uded
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nmechani cal design? | can see a whole range of --
somet hing very sinple. Just saying the NRC woul d
have to review any nmechanical --

DR WJ Well, depend on -- | guess --
wel |, of course, depend on the situation, but let ne
just mention that, for exanple, in the case of BWR
they used to have control rod shield sheet, the
control blade. And then when the G introduced, they
call it maritinme control blade, which is, in this
case, all stainless steel tube welded, using |aser
wel d. That's not sheet, so this is entirely different
nmechani cal desi gn, because you guarantee, make sure
that all those welds the control - the timng rod has
to be in tact, so in that case, we would review that.

DR. MAYNARD: Ckay. And | can understand
the big one. M concern is, | can envision sone
pretty minor ones that I'mnot sure would have to be
brought to the NRC.

DR WJ On, yes. Wll, in that case,
i ke changing roller blade, you know, the roller
bl ade, the roller -- yes, in that case we don't revi ew
t hat .

DR. MAYNARD: Ckay.

DR WJ:. That's very m nor.

DR. MAYNARD: O it mght be a very quick
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review. You nean, it's a matter of --

DR WJ:. Well, just a general agreenent
that they give us the information, and within 30 days
respond. |If they don't respond it just expires
automati cal | y.

DR. MAYNARD: | just want to make sure
we're not unnecessarily burdening them with reviews
for m nor things.

DR WJ. No, no. Okay. So the next item
we go to the fuel rod. So in this case, the blue
color has only three itens. Now the first one,
excessive fuel enthalpy is referring to Appendix B,
which is going to be presented by Paul |ater on. And
then let nme just go to the seventh item first thing,
| would delay until we tal k about the next one,
cool ability, because in there, the fuel rod is
bursting, so in this case, | only discuss the itens
nunber six, which is pellet-cladding interaction.

Sothe pellet-claddinginteraction, inthe
past we only tal k about the PCl, which is pellet-clad
i nteraction, and causi ng by stress corrosi on cracki ng.
And in the new version, we add on the PCM, the
pel | et - cl addi ng nechani cal interaction. And this is
a strength treatnent, the fuel 1is pushing the

cl addi ng, and then causing the --
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DR WALLIS: How about chem cal reactions
bet ween the pellet and the cl addi ng?

DR WJ. Yes. Chenical is actually is
referringto-- as a general term PCl isreferringto
the --

DR, WALLIS: Oxidation of the cl adding
from the pellet. This is a very big area, this
pell et-cladding interaction. | don't quite understand
the -- you're going to talk about the rod insertion.
Isn't that the issue we're tal king about?

DR. ARMJCG That's the biggest issue.

DR. WALLIS: So why are we talking about
all these other things?

DR ARMJO  Wich could be very
expensi ve.

DR. WALLIS: W keep going into these, we
could --

DR ARMJO  Ckay. W should probably
gui ckly on these.

DR. WALLIS: Because they all raise
guesti ons.

DR ARM JO  These are ones where | think
there's no industry --

DR. WALLIS: So we should be quiet about

t hese?
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DR. ARMJO Probably a good idea.

(Laughter.)

DR ARMJO  Just for tinme, but not
because the questions aren't great questions.

DR WJ. That's right.

DR. CORRADINI: WMasterfully done.

DR WJ. Ckay. And then the PCl, the
general in PCl criteria is that we have 1 percent
strain limt and a no fuel nelting, which is the old
story. But then in this case, the 1 percent strain
[imt when you add on the nmechanical testing will show
that irradiated cl adding remai ned ductile to sustain
1 percent strain.

Now this is newin terns of that, because
in the past, we don't need to treat themwith
irradiated cladding. Now in this case, referring to
i rradi at ed cl addi ng, which i s because the hi gh burn-up
effects.

DR CORRADINI: So I'mgoing to turn to

Sam So there's no industry issue here.

DR ARMJO Wll, if you can't nake
cladding that' Il strain 1 percent, then you shoul dn't
be meking fuel. They know howto do that. It just

makes it very clear what the --

DR. WJ:. This was not a the high burn-up
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i ssue, because, you know, high burn-up, and the
cl addi ng may not be able to survive the --

DR CORRADINI: No, | understand that. So
just one FYI for me, so this is not new fromthe
standpoint that industry does do sort of -- does
nmechani cal testing of irradi ated cl addi ng anyway, now.

MR. CLIFFORD: | can provide -- | have two
fuel designs under review right now, and this issue
has come up, and they've provided the information to
support their strain limt. So this is something
we' ve been doing for years.

DR. CORRADINI: Ckay. Thank you.

DR. WALLIS: It's not just irradiated
cladding, it's everything that's happened to the fuel,
whi ch has affected the cladding. Let's not open that.

DR. CORRADINI: Yes. Right.

MR WJ Ckay. So the last itemis the
fuel coolability, and then there's three items. The
second item explosion of fuel is referring to
Appendi x B.

DR, WALLIS: Wll, I"'mnot going to -- do
you know what fuel coolability means?

DR. WJ. Cool geonetry.

DR WALLIS: | don't know what that neans.

DR WJ Well, in this case, | mean

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

112

what ever acci dent occurs, the fuel rod, the structure
cannot be changed.

DR. WALLIS: Aha, so you cool w thout
changi ng the structure.

DR WJ That's what we call coo
geonetry. The spaci ng cannot be changed, the fuel
cannot encounter each other. That's what we nean.

This cladding enbrittlenent, the criterion we didn't

change. Here we just nmention that we could go to rule

making to inplement a perfornmance-based acceptance
criteria later on.

So the last itemis fuel rod ball ooning,
which is the sane as the bursting in previously. And
NUREG 0630 is still there, and then they tal k about
burst strain and fl ow bl ockage. W need to consi der
during LOCA event.

Now the third bullet is referring to non-
LOCA event that is when we allow rod pressure to
exceed systempressure, there will be a tendency under
some ot her condition, it could have burst, causing the
simlar effect in a LOCA condition, so whatever we
need to consider in a non-LOCA accident condition. If

there's no question, that conpletes ny report.

DR ARMJO (Ckay. Let's get into the R A

i ssue.
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MR. CLIFFORD: | guess |'mthe headline.

DR ARM JO  Yes.

DR WALLIS: Are we witing a letter on
the RI A thing?

DR ARMJO W're witing a letter on SRP
4.2, which includes --

DR WALLIS: Are we witing a letter on
all those things we just went through so quickly, we
couldn't ask any questions?

DR ARMJO But the focus is on this one,
since this the only part --

CHAI RVAN SHACK:  You coul d have cone to
t he subcomittee neeting.

DR ARMJO That's true, but that's what
we' re doi ng.

DR. WALLIS: Thank you.

MR. CLIFFORD: Ckay. M nane is Paul
Clifford, and I'll be presenting the interimcriteria
for the reactivity-initiated accidents. First, |'l
be addressing why |I'm here, why we've issued interim
criteria, and then we'll get to the when, when it wll
be i npl enent ed.

First of f, the reactivity-initiated
accidents is afamly of accidents, that's the control

rod ejection for PARs with a control rod, or control
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bl ade drop access for the BWRs. The interimcriteria
are being issued because the staff is aware that the
current guidance, the current criteria are flawed.

They're non-conservative, and this is based upon
research's eval uation of all of the enpirical database
that's been conducted in the 70s, 80s, and 90s. And
that was presented to the staff, or to the conmttee
when RI L0401 was i ssued, and that was back in March of

2004.

The interimcriteria serve two inportant
purposes, and it's inportant to get this out right
away. First, they provide the staff with conservative
criteria for which to go forward and |icense the next
generation of reactors. And, secondly, they provide
the industry with atarget. W understand that due to
the restricted nature of the newcriteria, it's going
to take sonme tinme for the industry to develop the
nmet hods and the tools necessary of inplenenting it.
And in order to devel op a new net hod, and new nodel s,
we need to know what the criteria mght |ook |ike, so
we're providing this as a target for them

W have this two-staged approach. First
off, we have this SRP update, which includes the
interim criteria in Appendix 4B, and we wll be

issuing a RIS a Regulatory Information Summary in the
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next month or two where we wll try to provide
gui dance, provi de  -- we' |l | comuni cate  what
expectations are with respect to inplenmenting the new
criteria, theinterimcriteria, and where we're going
with the final criteria. And that's the second half
of this approach, and that is to performa rigorous
eval uation of the enpirical data that's out there.
And, also, to gather forthcom ng testing at NSRR,
whi ch we're hoping will provide us with sone val uabl e
insight, and allow us to fine tune the interim
criteria before we publish final. And when we go --

what | mean by "publish" is, there are three Reg
Guides that are affected by this, Reg Guide 177, Reg
Gui de 1.195, and Reg CGuide 1.183.

DR. MAYNARD: I'ma little confused. You
say there's no safety concern due to conservative
nmet hods, yet we're going to cone out wth nore
restrictive requirenents? Can you help nme with that?
Wy do we need it if the current nethods are
conservative?

MR CLIFFORD: W rely right now on an
operability assessnent that was perfornmed by research,
where they essentially said let's draw a line in the
sand based upon a nore rigorous evaluation of all the

data we have to-date. What's the point at which
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cladding will fail? And they cane up with an

oxi dation dependent curve, and then wusing nore
realistic three-di nensional physics codes, | believe
they used PARKS, they determ ned, based upon an
eval uation of several operating reactors that you
woul d never achieve the reactivity insertion or the
punp junp necessary to even fail the cl adding.

| n ot her words, the current nethods of 1D,
2D nmet hods are so conservative that they nmay cal cul ate
280 cal ories per gram but if you took that exact same
| oading pattern and used a three-dinensional tool
you' d be cal cul ati ng about 50 to 60 cal ori es per gram
So even though they're calculating sonething that's
high, realistically, it's just not there.

DR. CORRADINI: So can you go that one
nore step, maybe not now, but when you do all this
together. You're still -- about what the -- how the
criteria is affected by the nethodol ogy? Because,
guess, that bothered me, too, but your explanation
still leaves ne kind of cold.

MR. CLIFFORD: Ckay. W have criteria
that's very high, that's non-conservatively high, but
t he net hods that are used to judge whether or not you
neet those non-conservative criteria are so overly

conservative that in the end it washes away. Wat we
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want to do is say well, the enpirical data doesn't
support 280 calories per gram or whatever the val ue
is. It supports something a lot |ower, so we're going
to lower the criteria, nake it realistic. And in
order to nmeet the realistic criteria, we're going to
have to use realistic methods.

DR. WALLIS: Wat you're saying really is
there's no calories per gramuntil it's cal cul ated by
sone mnet hod.

DR. BONACA: | nean, the reason why the
net hods have been so conservative through the years
was because the limt was high, so nobody spent the
noney t o do t hr ee-di mensi onal neutronic cal culationto
get the values down. | nean, that was the reason why
they just kept operating with the point kinetic and
static cal cul ation, no feedback, no not hing,
practically. And you got the value which was stil
bel ow 280 calories per gram for PWRs. And so the
i ndustry has been living with that. Now this change
will force themto go to nore expensive nethods, if
you bring down the limt.

DR. WALLIS: Wat you're really saying,
the criterion, it cannot be independent of the
nmet hodol ogy used to nake the calculation. It cannot

be.
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DR ARMJO Sure it can.

DR KRESS: It can.

DR ARMJO You can set the criteria
based on the actual performance in a test.

DR. WALLIS: That's clearly not so if you
-- well, yes, you can do that.

DR. CORRADINI: That's what | think they
said they're doing.

DR. WALLIS: Wat you're allowed to use as
a calculation procedure is inportant, though.

DR. BONACA: Wll, as long as you can
denonstrate that you have a hyper-conservative
cal cul ati on procedure, they let you use it.

MR. CLI FFORD: The problemwe have in the
staff is, an operability assessnment is a snapshot in
time, sonmeone | ooks at past operation, past fuel
desi gns, past |oading patterns, and says okay, we're
okay. But every day that transpires after the
operability assessnent, sonmebody coul d be of f making
a different fuel design, nake a new | oadi ng pattern
just treating the fuel differently, such that it may
be invalidated. It may invalidate the concl usions of
the operability assessnent. That's why we feel we
need to issue conservative criteria for the next

generation of reactors, because we don't know what t he
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next generation reactor cycles are going to | ook |ike,
or what the fuel designs nay be | ook Iike, so we don't
have an operability assessnment for the SBWR

DR ARMJO  Ckay, Paul, we better nove
al ong.

MR. CLI FFORD: (kay. There's two parts of
this presentation which need to be separated, and | ' 1|
do ny best. The first part is the radiol ogical
consequences, and this is the evaluation that's done
to meet 10 CFR Part 100 dose criteria. And in order
to do a proper dose calculation you need to know two
t hi ngs, how many rods fail, and what's the source term
within each of the rods that needs to be consi dered.
The second half of the agenda is the core coolability
limt.

Fuel cladding failure - the current
failure criteria specified in Section 4.2, or the
previ ous Section 4.2, had 170 cal ori es per gramas t he
DNBR hi gh cl addi ng tenperature failure for BWRs, and
it also had a DNB, statenment about DNB for PWRs.
What's wong with the current criteria in the SRP is
that all the enpirical database -- the enpirical
dat abase was based on | ow burn-up or no burn-up fue
tests.

Also, it was determned that the 170
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cal ories per gram was not always adequate to protect
therodintegrity, and that's because the criteria was
based on non-PCM failure nodes. Now we realize as
you get corrosion and burn-up, PCM becomrmes a dom nant
failure, so we need to develop criteria to address
PCM .

And lastly is that there's always been a
presunption that fuel failure occurs if you exceed
your critical <correlations, which may be overly
conservative for such a fast transient.

DR. CORRADINI: But that's the opposite
effect that you're just nmentioning.

MR CLI FFORD: Yes.

DR. CORRADI NI :  Ckay.

MR. CLIFFORD: The failure mechani sms
experienced during the reactivity-initiated accidents
are a high cladding tenperature failure, which you
could characterize as post DNB cl addi ng, oxidation
and enbrittlenment, and fuel rod ballooning. Next is
pell et cladding mechanical interaction, PCM. And
lastly, if you achi eve extrenely hi gh fuel enthal pi es,
you could get multi-fuel expansion, and classic
def ormati on of the cladding, and we wi Il address each
of these.

The staff has taken a nore rigorous | ook
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at the data, worked with research, with R L0401 and
devel oped separate criteria to address each of the
previ ous mnechanisns. The first bullet here is to
address the high cladding tenperature failure node,
which is 170 calories per gram for any rod with an
internal pressure at or bel ow system pressure. That
addresses the hot zero power cases where you have post
DNB sort of failures. And if you have a rod internal
pressure that's higher than system pressure, that
criteria has been reduced to 150 cal ories per gram
and that's to account for the potential for
bal | ooni ng.

For i nternedi ate and full power
conditions, fuel cladding failures is presuned if
| ocal heat flux exceeds design limts, so we've
mai ntai ned this overly conservative approach to the
presunption of fuel failure if you exceed DNB

The next criteria, which is the PCM
failure criteria, we'll get into in the next slide.

DR WALLIS: Mintaining this first
par agr aph here? You're maintaining this now?

MR. CLI FFORD: Right.

DR. WALLIS: Wwll, | thought the next
figure shows val ues | ess than 170.

MR. CLIFFORD: Yes, I'Il get to that. The
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first bullet is addressing only the high cladding
tenperature failure nechani sm and the next two slides
we Wi || be describing what the failure criteriais for
the PCM .

DR. CORRADINI: Can | say it back to you
anot her way? This dom nates at zero burn-up.

MR. CLIFFORD: High cladding tenperature
failures, which is DNB, rod ball ooni ng, dom nati ng on
fresh fuel, because fresh fuel has the ductility
because it doesn't have a | ot of corrosion.

DR. CORRADINI: So zero burn-up, fresh.

MR CLIFFORD: Correct.

DR. CORRADI NI :  Ckay.

MR CLIFFORD: And PCM becones dom nant
once you start to lose ductility due to corrosion.

DR. CORRADINI: And the change from 170 to
150 - I"'msorry. Yes, the differentiation was in the
current criteria.

MR. CLIFFORD: Right. The current
criteria nentioned 170, and the tests that were done
at Bl GR showed that the 170 was still valid. However,
there were sonme tests done at BIGR and NSRR t hat
showed that there was failure below 170 if there was
rod internal pressure --

DR. CORRADI NI: But the 150, | guess
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that's what | was wanting to get at. | thought that
was new. That is new, then.

MR CLIFFORD: That is new.

DR. CORRADINI: Ckay. Thank you.

MR CLIFFORD: The PCM criteria, now this
is for PWRs, the staff determ ned that we were going
to devel op two separate curves, one for PWRs and one
for BWRs. What's presented here is the PWAR failure
criteria. The blue dotted Iine is what was presented
early in RI L0401, and that was prepared by research
The red line is the proposed interimcriteria being
devel oped by NRR  The difference between the two
lines fundanentally is that the cold BWR tests on
Zirc-2 were renoved fromthe popul ati on when we drew
the Iine. There were several cold BWR Zirc-2 data
poi nts down at the knee of that --

DR. WALLIS: | guess when you presented to
t he subcomittee you had sonme data on this?

MR. CLIFFORD: Onh, absolutely.

DR. WALLIS: And you sonehow deci ded not
to present any data today?

DR CORRADINI: It's in the stuff we were
sent, in the Appendices. | knowit's there. | saw
all the little dots.

MR CLI FFORD: Right.
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CHAI RVAN SHACK: But until you analyze
that data, you don't know it di sappears.

DR ARMJO There's a lot of data, and |
think the EPRI report shows the data that are the
basis for this.

CHAI RMAN SHACK:  You had anot her argunent,
t hough, at the subconmi ttee neeting that that's al nost
like your solubility limt for the hydrogen out to
where you put that first break.

MR CLIFFORD: Correct.

CHAI RVAN SHACK: And that seenmed to ne a
good argunent .

MR. CLIFFORD: Right. Right. For the
PWRs, hot zero  power up through operating
tenperatures. The knee in this corresponds to about
23 microns of oxide, which is approxi mately 100 ppm of
hydrogen, and that's roughly the solubility limt of
hydrogen at operating tenperatures. And what you see
is we haven't experienced any PCM failures belowthis
point here. There were PCM failures here. Those
were the BWR tests conducted at roomtenperature, and
|'I'l address those in the next criteria.

The green dotted line here is a -- well,
these two lines here, the RI L0401, and the interim

criteria are both truly enpirically based. There is
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some mnor scaling of the enpirical data, but it is
really just an evaluation, a line drawn in the sand
based upon the test results. The green line is
sonet hing that was provided by EPRI based upon their
FALCON nechani stic evaluation, which they use the
nodels in FALCON, and which are tuned to separate
effects of database. And all I'mtrying to show here
is, here are two entirely different nethods com ng up
with the failure criteria that are not that different.

DR. CORRADINI: And the procession from
oxi de wal | thickness of essentially zeroto .2 of the
wal | thickness is just sinply a function of burn-up.

MR. CLIFFORD: Well, nore specifically a
cl adding type. Cadding type would -- the all oy,
whether it's a nodern alloy |ike optimzed ZI RLO and
Mb versus --

DR. CORRADINI: kay. So that also
appears in the database that drew the |ine.

MR. CLI FFORD: Right.

DR. CORRADINI: Ckay. | have another
sl i de.

DR. WALLI'S: Wen you drew these |ines,
you drew themto envel ope the data with failures, and
so they're below all the failures.

MR. CLIFFORD: Not below all the fail ures.
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DR. WALLIS: GCkay. Then you didn't add

some conservati sm

DR ARMJG Show it quickly, Paul.

MR, CLIFFORD: | could pull it up real
gui ck.

DR ARMJCG  Just show it quickly, Paul,
because | think we're going to --

DR WALLIS: You didn't add sone
conservatismsaying that to be sure we'll nmake it 10
percent |ower or anything like that?

MR. CLIFFORD: This is what you're | ooking
for right now.

DR. WALLIS: It's very sparse data, and
you've got two French data you threw out and stuff
like that. But it seens to nme very bold to draw a
line through this |ike that.

MR. CLIFFORD: Wll, that's always a
probl em you have with enpirically based --

DR. WALLIS: Well, you could be very
conservative and say because we're uncertain, we're
going to draw a line at 50 right across the whole
t hi ng.

MR CLIFFORD: You coul d.

DR. WALLI'S: But why not?

DR ARMJO Well, because you have a | ot
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of success points --

nR. CLIFFORD: W do have two different
nmechani sms in play here. Over on this side, there's
no PCM, and on this side there is PCM. Here you
have really DNB rel ated failures, and there is both a
| ot of data to support that 150, and there's still the
requi renent that the licensees are using DNB to
cal cul ate that.

DR. WALLIS: If you want to be really sure
you have no fuel failures, you would want to draw a
line sonewhat |ower than that, it seens to ne.
Wul dn't you, if you want to be really sure?

DR ARMJO  Renenber those data are test
reactor data with no adjustnents for a | ot of things.

DR WJ. Sinple test data in a core
condition it's not in a typical reactor condition.

DR. BONACA: |I'mjust confused about one
thing. | thought that the requirenents for rod
ej ection accident for PWRs allow you to have sone
degree of fuel damage.

MR. CLI FFORD: Absol utely.

DR. BONACA: So you're not really draw ng
a line here to separate fuel damage from no fuel
damage.

MR. CLIFFORD: No, this would be one |ine
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t hat woul d be used to determ ne how nany pins fail ed.
That woul d go into dose calculation. You can exceed
this line, but then you have to assune that the rod
fail ed.

DR. BONACA: Wiich is what you have to do
today, too. Sinply the line is not conservative.

MR. CLIFFORD: Well, today many of the
PWRs don't have a line.

DR BONACA: | think there is a
m sunder st andi ng that says that you expect to have
below the line there will be no fuel failures. |
don't think that's the case.

MR CLIFFORD: You can be below this line
and still have a calculated fuel failure based upon
DNB.

DR. BONACA: That's right.

DR, VWALLIS: Well, | just think as a
menber of the public, it's very difficult to
understand your rationale. And naybe there is a very
good one, but it's very difficult to understand why
you draw a red line like that through this point and
t he ot her points.

DR. BONACA: I'mtrying to understand, in
fact, what separates -- what does the red line

separate? There are sone points bel ow that where you
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woul d be DNB fail ures.

MR. CLI FFORD: Right. They would -- okay.
A licensee woul d use this when they devel op a fue
| oadi ng pattern. They would run several cases where
t hey nmove, where they eject several rods. Say it's a
PWR, they eject several rods with a given fuel
managemnment pattern, and they would have to determ ne
how many rods exceed this line, and that would be
included in their dose calculation. They would al so
have to do a DNBR cal cul ati on using the core codes to
cal cul ate how nany pins were going into DNB, and you
have to add those to t he popul ati on above this line to
give the total nunber of --

DR. BONACA: There's a line there, what --

CHAlI RMAN SHACK: It's the PCM failure

l'ine.

MR CLIFFORD: It's the PCM failure
line.= which doesn't exist now.

DR. BONACA: Thank you for telling ne.
nmean, | just mssed it totally.

CHAI RMAN SHACK: It's to address this
nmechani sm He's got other nechani sns.
DR. BONACA: All right. Now, is all the

data there to do a PCM failure data?
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MR CLIFFORD: Correct. Al of the
points, all of the solid points were failures due to
PCM .

DR. BONACA: Ckay.

DR ARMJO Ckay. So let's go back to --

DR. WALLIS: Wat's the probability of

failure if | have .06 and | have 100. 1've got one

point in there which failed. Now what's the
probability of failure?

MR. CLI FFORD: The reason we didn't bound

t hese points here i s because we expect further testing
at NSR. These were conducted at cold conditions, 20
degree Cel si us.

DR. WALLIS: After the testing, you m ght
nove the |ine.

MR. CLI FFORD: W expect to nove the line.
DR. WALLIS: Onh, okay. Thank you.

DR ARMJG Analytically, EPR has done
that. They'|ll show you what they expect that the
tests woul d show. So these are untreated data, pretty

much raw dat a

MR, CLI FFORD:

There is a snal

DR ARM JO

Smal |

anount .

anount of

MR, CLI FFORD:

It doesn't take into
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account a lot of things.

The Iine drawn here is conservative. W
antici pate that when we issue final criteria, we have
to take into account the new data that's going to
becone available, and a nore rigorous evaluation of
t hat data, which nmeans we could back and then scale
sonme of these other points. W expect the line to be
alittle higher, but with interimcriteria you don't
want to -- if you use sonething that's going to be
overly conservative, or at the sanme time non-
conservative relative to what your final is going to
be, you want it to be close but maybe a little too
conservative

MR. SCOTT: Paul, can | nmake one other --

this is Harold Scott from the research staff who
hel ped draw the line. Think about this, and this is
one of our considerations; if you drop that |Iine
precipitously at .04, then it would look like there
was a cliff or a sudden change. W knew that wasn't
true, so we couldn't justify having that line drop
precipitously, so to the left of .04 we knew about
where it was. To the right of .08, we knew about
where it was, so the only thing we could do is draw a
straight line between them W didn't have any basis

for making that curved down or curved up, but we
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couldn't have it be --- Paul, go up there and point to
that top bl ack, right there, draw the line
preci pitously down to the bottomone to go t hrough the
points. There would be no explanation for that.

DR. WALLIS: But it's enpirical, whether
there's explanation or not, it happened.

MR. SCOTT: Well, there's uncertainty,

t hen.

CHAI RVAN SHACK:  Yes, but there's al so
uncertainty about what are the rel evance of those
tests that we're m ssing.

DR ARMJO Yes. And there's technica

CHAI RMAN SHACK: All tests are not equal
here on this graph.

DR ARMJO Right. Exactly. And you
have t o make adj ustnents for pul se wi dth, tenperature.

DR, WALLIS: Ckay.

DR. BANERJEE: You know, your data on the
-- if you showit as oxide to cladding ratio, then it
scatters in a different way conpletely.

MR CLI FFORD: The reason we chose the
rati o was because there was --

DR BANERJEE: This isn't the ratio. This
is just --

DR. WALLIS: This is the ratio.
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This is a ratio.

Ckay. If you chose burn-

up, say.

MR. CLIFFORD: The PCM phenonena is
driven by the ductility of the cladding nore than it
is the burn-up on the pellet. The reason we tried to
normalize this with wall thickness was because there
was a large spread in the thickness of the specinens.
| believe it went from-- | have it right here. The
wal | thickness went from 495 microns to 915 mi crons.
So we had to take that into account because a wall
thickness is directly proportional to stress.

DR CORRADINI: So this is kind of in the
weeds, and so the Chai rnan over there is going to tel
nme | should have been at the neeting, so is the gray
circle, the three grays circles we've been nmessing
about with, is that the oxide thickness at the point
of failure? 1s that the average oxide thickness? You
know what |'m asking? What you're really telling me
is, it's not a dot, it's like this because the rod
actually had a range of thicknesses. That's what |
think you just told ne.

MR CLIFFORD: No, that's not what | was

sayi ng.

DR. CORRADINI: Ch, | thought you said the
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oxi de thickness on the rod had a range.

CHAI RVAN SHACK:  The wal | thickness of the
cladding is different, different clads.

DR. CORRADI NI : Oh.

DR. BANERJEE: So if you just take the
oxi de thi ckness --

DR CORRADINI: So this is the oxide
t hi ckness at the point of failure.

MR CLIFFORD: Point of failure, this was
the reported oxide thickness. It doesn't change
during the transient.

DR CORRADINI: No, that | understand.

MR, CLIFFORD: It's the reported oxide
t hi ckness - -

dR ABDEL-KHALIK: So all the open circles
on this graph have been ruled to be non-PCM failure.

MR. CLIFFORD: No, they didn't fail.

DR. ABDEL- KHALIK: They did not fail.

DR. ARMJO They were subjected to the
sanme stresses, but they didn't fail.

DR. WALLIS: Well, one thing it indicates
is that the X axis is not the right way to predict --

to plot the data.

DR ARMJO Let's not change this now.

DR. WALLIS: That's one concl usion you
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could reach by this kind of scale or plot.

MR. CLIFFORD: If you look at burn-up, it
actually is a lot | ess behavior. The RI L0401 | ooked
at it from a burn-up perspective, froma |ot of
different perspectives, and they concluded that
corrosion was the best way to present the data,
because it is a loss of ductility driven nmechani sm
whi ch increases with corrosion and hydrogen upt ake.

DR ARMJO Wiat the staff would really
like to have is the hydrogen concentration, because
that's really the enbrittling material, but they don't
have that data. But in PWR fuel, the oxide thickness
is a surrogate for the hydrogen, and that's why they
chose that. |In the BW case, they do it directly
agai nst hydrogen.

DR. BANERJEE: Looking at your data,

t hough, it's not obvious that oxide to wall thickness
ratio is nmuch better than just oxide thickness. [|'m
just looking at the data right now

DR ARMJO If all the specinens had the
sane wal | thickness, that woul d be true.

DR. BANERJEE: No, |'mjust |ooking at the
data - this data plotted just agai nst oxide thickness
alone. And if you look at Figure 3.0, yes, but there

are four figures.
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MR CLI FFORD: Right.

DR BANERJEE: This one is 3.04, the one
that you're showi ng, basically, the data there. And

nR. CLIFFORD: Figure 3.0 dash?

DR. BANERJEE: Dash four, and if you | ook
at 3.0-6, it nore or less |ooks the sane to ne. |
nmean, it's not any worse or better.

DR. WALLIS: It |ooks the sane, but you
draw di fferent line, wouldn't you?

DR BANERJEE: You'd draw a different
l'ine.

DR WALLIS: You reach a different
criterion.

DR BANERJEE: | nean, the scatter doesn't
| ook any worse or better fromwhat | can see. How did
you actually decide? Did you use sone regression
tools or something to see whether the scatter was
| ess?

DR. ARMJG  You know, |I'mgoing to have
to step in because look, we're at quarter of 12.
We've got to finish Paul's presentation, and there's
al so a presentation by EPRI

DR, WALLIS: But is he going to make a

convi nci ng case or not?
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DR ARMJO | think he will.
DR. WALLIS: Well, | just don't see where
it is. That's all. And maybe it was at the

subconmi ttee presentation.

DR ARMJO Yes, it was.

DR, WALLIS: Ckay.

DR BANERJEE: M ssed the subcommittee
neeti ng.

DR ARMJO This subject if you would
have been there been hel pful, but | think if you | ook
at this presentation along with the EPRI presentation
together, you'll get a better picture.

DR.  ABDEL- KHALI K: Now t he CABRI data
poi nt, the one anonal ous data point way |ow there,
that's been just thrown out, judged to be --

nmR. CLIFFORD: Right. There were several
international conferences on this.

DR. ABDEL- KHALI K:  Ckay.

(OFf the record conments.)

DR ARMJO Let's nove on, Paul, or else
we'll never --

nR. CLI FFORD: Ckay. The next one is the
BWR, and | might as well showthis slide which has the
data points onit. Well, this is inportant. This is

important right now Here we're issuing the criteria
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as a function of oxide or oxide to wall ratio, and all
that's then interpreted by the i ndustry, woul d be t hat
t hey woul d convert that to a burn-up dependent Iine,
which is nore useful when you' re doing fuel
managenment. And when you do that, you need to take
into account the kinetics of a particular alloy, and
maybe even the tenperature of your reactor. It could
be offering different fuel duties, and what you woul d
end up with, here's two exanpl es of converting that
line for an advanced alloy with very | ow corrosion to
an ol der Zirc-4 corrosion properties. As you can see,
the dip in the line changes, so there's certainly an
advant age to using a | ow corrosi on advance al |l oy here
because this is not taken to scale.

DR. CORRADINI: So just to say it
differently, the PCM nechani sm disappears with an
advanced al | oy because your corrosion and your oxide
t hi ckness buil d-up puts you back in the region where
t he danmage mechanismis the first nmechani sm

MR. CLI FFORD: Absol utely.

DR. CORRADI NI :  Ckay.

MR. CLIFFORD: It just takes |onger to get
to the point where you clad | oses sufficient
ductility.

DR. WALLIS: What does this nean in terns
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of operation? Does it nmean that you have to take the
fuel out at 30, 35, or sonething?

DR. ARMJO You might have to berate it.

MR. CLIFFORD: If you have Zirc-4, if you
had like a high 10 Zrc-4, then you would find
yourself with a very |ow acceptance criteria, which
nmeans you woul dn't be expected to fail nore rods due
to PCM .

DR. WALLIS: And, therefore, you' d have to
not operate.

MR. CLIFFORD: If your dose calculation is
unaccept abl e --

dR.  ABDEL- KHALI K: Now this conversion
process woul d be valid if your database i ncluded t hese
advanced alloys. Is that true?

MR CLI FFORD: Each of the vendors would
present oxidation nodels and hydrogen pick-up nodel s
which would then be used to convert the corrosion
dependent line --

dR ABDEL-KHALI K: But the line that you
drew before, the red |line based on the data on which
this translation is being nade, would be validif, and
only if, it was devel oped i ncl uded data that includes
advanced al | oys.

MR. CLIFFORD: That's a good point. The
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dat abase that we're using to draw was nmade up of --
well, for the PWRs |'I| take out the Zirc-2. It had
Zirc-4, it had low 10 Zirc-4, MDA, E110, Zirlo-Ms. It
did include a | arge spectrum and the upcom ng tests
woul d al so be done with advanced clad. |'mpretty
sure there's a test with Mo or MDA, so the advanced
cl addi ng all oys are represented by that popul ati on.

DR ABDEL- KHALI K: So what would a fuel
vendor with a brand new alloy do with this new
criterion?

MR. CLIFFORD: That's a very good point.
It's sonething we will need to struggle with. | would
expect that if you cane with a new al |l oy, and you have
to denonstrate that the oxidation kinetics, you have
to know your oxidation kinetics so you can know where
to map it, but there's probably still a hurdle to
overcome that would probably need to be sone
denonstration that your PCM characteristics be a
separate effects testing, to show that the strain
rates would fail at a simlar strain rate as what
we've seen in the population. | don't think we would
blindly apply this curve to any future all oy.

DR. CORRADINI: So you're -- can | just --
Said is asking the question that | think is crucial,

which is, so you get a new fuel, a new all oy, never
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saw it before. Step one is they'd have to know how
its hydrogen pickup and oxidation is behaving.
Secondl y, that you woul d probably expect to see out-
of-pile tests, and | heard you kind of -- there was a
kind of vagueness there. | alnost sensed that you
m ght have to |l ook at some in-pile testing.

DR. ABDEL- KHALI K:  You definitely have to
do that.

DR. ARMJO Not necessarily in-pile, but
irradiated tests just to make sure you didn't have
some ot her enbrittling mechani sm ot her t han hydrogen.

DR CORRADI NI : | under st and.

DR ARMJO So that you would maintain
ductility, and so that you could use that curve. But
that' s what fuel nmanufacturers woul d do, anyway. They
don't want that fuel to fall apart.

MR. CLIFFORD: And that really is a
[imtation to an enpirically based Iimt. It's valid
over the database, and the range of the database
extrapol ati on gets dangerous.

DR CORRADINI: | think that was his whole
poi nt .

DR. ABDEL- KHALI K:  Absol utely.

DR. BANERJEE: So what you're really

saying is that the oxide thickness for an advanced
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all oy grows | ess with burn-up.

MR. CLIFFORD: That's the reason they're
i ntroducing --

(Si mul t aneous speech.)

DR ARMJCO That's their driving force.

DR. BANERJEE: All right. So that nakes
sense. But you would have to know t hat.

MR CLIFFORD: W have to know that, and
we really have to know the hydrogen pickup factors
too. GCkay. So this graph shows you how it woul d be
applied to different types of alloys.

The next block, I'Il stay with this slide
package for now, is BAR BWR PCM failure - here's
our database. It's consistent with NSR tests. These
were all conducted between 20 and 85 degrees Cel sius
on two conducted above 20, the rest were at 20. The
barbell represents the reported range in hydrogen
And as was nentioned earlier, hydrogen is the
principal enbrittlenment mechanism |f we had hydrogen
data for all the PCM, for all the PWR test speci nens,
we woul d prefer to go that route also, and report it
as a function of hydrogen. W just don't have that
data right now, and we'll be looking into trying to
get some of that data over the next 18 nonths before

we go final.
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Here we had t he reported hydrogen cont ent
and the failure points in the dark circles, and we
drew the line. Once again below this point here
W' ve seen that we don't experience alot of failure.
And PCM becones dom nant.

DR WALLIS: There's no evidence in that
ranp there at all. There's no evidence there. You
just draw a line.

DR BANERJEE: You have failures on the
| ef t - hand si de.

DR ARM JO You've got to connect the
points. That's basically --

DR WALLIS: But there's infinite nunber
of ways to connect two points.

MR CLIFFORD: Well, we drew the 150 here
because it corresponds for a hot zero power PWR It
corresponds to the 170 calories per gramthat is the
[imting failure for the high clad tenperature failure
point. In other words, even if you didn't see
failures due to PCM, and there are - we have thick
VWER cl adding that's very simlar to this, where we
didn't have any failures, and it was up here. And we
didn't want to draw this up, because it makes no
sense, because you're always going to be linted here

by high clad tenperature, so we didn't want to bring
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this up, even though you may have been able to nmake
t hat case.

DR CORRADINI: And the reason it's 150
instead of 170 is?

MR. CLI FFORD: For hot zero power you'd be
starting at about 20 calories per gram

DR. CORRADI NI :  Ckay.

MR CLIFFORD: |I'msorry. This is a
chain. Everything here is a delta, whereas the 170 is
an absol ute.

DR. CORRADINI: Got it. Thank you.

MR CLIFFORD: So we drew these |ines
around t hese dunbbells, or whatever you want to cal
t hem here.

DR. WALLIS: Wiy did you have a kink in
the red line at the dunbbell?

MR CLI FFORD: Here?

DR ARMJO You've got a couple of
successes there. See those.

DR. WALLIS: Yes, why did you have a ki nk?
Wiy did you change the slope? Wy didn't you just
keep it going? There's an infinite nunber of
guestions here.

CHAI RMAN SHACK: He wants to keep it going

down.

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

145

DR. WALLIS: Keep going down to zero.
You're on the slippery slope, just keep going.

MR CLIFFORD: W hadn't seen a failure
whi ch was di spositioned bel ow 50 cal ories per gram

DR WALLIS: There's no dat a.

MR CLIFFORD: Not on this slide, but on
the other slides, for the PWR vyes. For the BWRs.

DR WALLIS: Wwell, I'"'mglad this is an
interimcriteria.

MR CLIFFORD: That's one of the reasons
it's interim

DR. BANERJEE: |Is there going to be nore
dat a?

MR. CLIFFORD: There is going to be a
handful of nore tests that will hopefully allowus to
not only add a few data points, but also do a better
scal i ng anal ysi s.

DR. WALLIS: How many data points are you
goi ng to add, enough to nmake a better decision?

MR. CLIFFORD: Well, once again, if you're
living with an enpirically based limt, as opposed to
a nechani stic based limt where you cantry to fill in
t he bl anks, but here the strategy was to just drawthe
enpirical base limt, which all you can do is connect

the dots the best you can with what you have.
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DR. BANERJEE: Are you doing stuff at

hi gher hydrogen content, becausereally, it's anissue
related to that line. Right? Wich goes on 150 up
Let's assunme you have data which supports that kinked
line you ve got now, but you haven't got any data
above 150 hydrogen content, fromwhat | can see.

MR, CLIFFORD: Of the top of ny head, |'m
not sure if any of the plant tests, what the hydrogen
concentration on the plant tests are.

DR. WALLIS: How high do the plants go
today in hydrogen content?

MR. CLIFFORD: Most BWRs only end up with
40 or 50 mcrons of oxide.

DR. WALLIS: This is PPM it says.

(Si mul t aneous speech.)

MR. CLI FFORD: These correspond to a | ower
hydrogen, but there is variability in neasurenents.

DR. WALLIS: Are there plants that operate
at 200 ppnt?

MR CLIFFORD: W don't believe so.

DR WALLIS: You don't believe that? |
nmean, what's true? | don't know what you believe.

MR. CLIFFORD: Industry hasn't cone out
and said that they can't live with this curve. |I'm

sure if they had fuel rods out --
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DR. WALLIS: You don't know where the

existing plants are relative to this curve?

CHAI RMAN SHACK: No. Can they live with
Grahanmis curve, the one that cones strai ght down?

DR WALLIS: Well, | want to know where
they are today. Do they operate now at 200 on the X-
axi s, and 50 at the Y-axis?

DR. CORRADINI: That's all he's asking
you, where do they operate now?

DR. WALLIS: QOperate today.

MR. CLIFFORD: | don't believe they reach
200.

DR. WALLIS: But do they? | don't want to
know what you believe, that doesn't --

nmMR. CLIFFORD: Well, it's inportant --

DR. WALLIS: Do you know?

MR CLIFFORD: It's inportant to reali ze,
too, that by the time a rod reaches this sort of
corrosion, its reactivity is so low that it's
i ncapabl e of producing the power --

DR. WALLIS: That's an inportant piece of
i nformation.

DR. ARMJO That's one of the reasons why
that line is around the 50, but there's a lot of,

unfortunately, proprietary data, nmaybe it's been
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shared, on hydrogen content in fuel. And there is a
| ot of scatter, and |I've seen stuff as high as 200.

DR. WALLIS: That's what you shoul d do.
You've got to put the -- as the stuff gets older, it
gets nore hydrogen, but it can't heat up so much.

DR ARMJO Right.

DR. WALLIS: You've got to show that on
this figure, it seens to nme, so we know where we are
relative to what's bei ng done today.

MR CLIFFORD: Well, this figure will only
be used as a point. There would have to be anal ytical
eval uation done for all sorts of fuel at different
bur n- ups.

DR. VWALLIS: No use presenting what's
going to be used unless you show what's bei ng done
today is related toit. |If there are plants now t hat
are way up to the right there, then sonething has to
be done.

MR. CLIFFORD: Right now they have 170
goi ng strai ght across. That's their failure node, and
t hey do not have PCM failure mechanism They're not
anal yzi ng that.

DR ARMJO This is going to require that
the analysis be done. That's going to require that

t he hydrogen data be taken out of their vaults and put
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on the table.

MR. CLI FFORD: Absol utely.

DR ARMJO And justify that they neet
t he requirenents.

DR ABDEL- KHALI K: \Were would a tw ce-
burned 60, 000 negawatt days per ton GE14 fuel bundle
fall on this graph in terns of hydrogen?

MR CLIFFORD: Well, we have a CE
representative here.

(OFf the record conments.)

MR. MONTGOVERY: M. Chairman, may |
interject a conment here?

CHAI RVAN SHACK:  Yes, Robert. Robert,
just give your nane.

MR.  MONTGOVERY: M nane is Robert
Montgonmery, | wth Anatech Corporation, and [|'m
representing EPRI today.

The industry has taken this curve and
applied it to BW fuel that's in operation today
given, | would say, using better estimate, not the
licensed neutronics nethods, but better estimte
neutronics nethods. And there are sone data points
above the red line here on the plot that Paul is
showi ng, but not very many. And, again, we're talking

about a failure line, so these would just be fuel rods
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that have to be counted in a dose consequence
calculation. So it's not a limtation, at this point.
It doesn't appear to be alimtation at this point to
industry with regards to this line. It will depend
somewhat on the net hods that are approved to be used,
of course.

CHAI RMAN SHACK: That's not addressing the
guestion of what is the hydrogen content, though.

MR. MONTGOMERY: Onh, is that the question
we want to ask?

DR ARMJO Yes. |Is there a whole |ot of
data out there at 250, 300 with hydrogen?

DR ABDEL-KHALIK: If | have a high burn-
up, tw ce-burned assenbly in a BWR core, where does it
fall here?

CHAI RMAN SHACK: I n terns of hydrogen.

DR. ABDEL- KHALI K:  Hydrogen content.

MR. MONTGOMVERY: My comment applies to
beyond 150 ppm so there are fuels out there beyond
150 ppm but they're high burn-up, so they would only
be in the 50 to 70, naybe 100 cal ori e per gram zone.
| thought that was the question. W're talking about
the cloud that's out there.

DR. WALLIS: Is the ppmup to 200 if it's

above 1507?
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MR, MONTGOVERY: Yes. You can see a few

rods up at 200, maybe even 250.

DR WALLI'S: 150 or 200.

MR MONTGOMERY: O even 250.

DR. WALLIS: 250. So if you're at 250, so
it seens to ne, you ought to know where to draw the
red line when you're up at 250. W don't know where
to draw the Iine when we're up at 250, do we?

MR MONTGOMVERY: Well, we have data, as
Paul has shown here, we have data that goes between
150 and about 225.

DR BANERJEE: What does that nean, that
l[ittle dunbbell thing? Because in your next figure,
which is in the report, the dunbbells disappear.

DR. CORRADI NI : They got snarter.

DR. BANERJEE: Yes, this is Figure 3.1-9,
if you go to 3.1-10, the dunbbells have vani shed now.

DR. WALLIS: Well, have they -- which way
have the points gone, to the left or the right?

DR. CORRADINI: To the left. They' ve gone
close to the line, as you'd expect. It's the left-
hand - -

DR BANERJEE: What is the difference --

nR.  CLIFFORD: W just renpoved these

points fromthe |ine when we were conparing it to the
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DR. BANERJEE: Ch, so you just renoved
t hose points?

MR. CLI FFORD: The VVER dat a.

DR. BANERJEE: You just renoved them

MR. CLI FFORD: W put the points here. W
just renoved these points here.

DR. BANERJEE: (kay.

MR CLIFFORD: It would be conservative to
use the --

DR. CORRADINI: And you' ve added the VWVWR
data which you showed, which you nentioned before.

Ri ght ?

MR. CLI FFORD: Right.

DR. CORRADI NI :  Ckay.

DR BANERJEE: But there is no evidence of
what happens to the right to say what fails and what
doesn't fail. Right? There is no unfailed data bel ow
t hat .

MR CLIFFORD: No, there's not.

MR. MONTGOVERY: There are -- I'msorry to
interrupt, but there are - if | may nake anot her
cormment. There are technical reasons for why there
woul d be a plateau there, in a way, and that has to do

with the mechanical properties of the cladding, the
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el asti c behavi or of the cl adding.

DR ARMJO Wy don't we just table at
t hat point, because we're bogged down on this thing,
and you' ve got to finish your presentation, which was
di scussed on the conmttee, but we're running out of
tinme.

DR, WALLIS: W're going to have to decide
how to vote, or whatever.

DR ARMJO Yes, | understand, but we
still have to finish the presentation.

DR. BANERJEE: W haven't even got to the
cool abl e core geonetry.

DR ARMJO | know. Wiy do we al ways get
t hese?

MR. CLIFFORD: Once again, this plot here
just shows what the current criteria is. This shows
nore restrictive.

Radi ol ogi cal gui dance. The current
criterionin guidance with respect to neeting the part
-- is 10 CFR Part 100, and the guidance states that
you need to be well wthin the guidance, which
corresponds to 25 percent.

Appendi x B of Reg Guide 177 and Reg Gui des
1.183 and 1.195 stipulate what we call the gap

i nventory, the amount of fission product that has made
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to the gap, and is able to be released upon clad
failure. And it states 10 percent of the iodines, and
10 percent of the nobl e gases.

DR. CORRADINI: That's the assumed source
term

MR. CLI FFORD: That is the assumed source
termin the Reg Guides. The problemis that there has
been fission gas nmeasurenents followi ng RAI tests on
unfail ed specinens, and these neasured fission gas
concentrations exceed the 10 percent which is
sti pul at ed, which nmeans there's another mechanismin
pl ay.

DR, WALLIS: But 10 percent is not the
right criterion.

MR. CLI FFORD: Ten percent represents only
what would diffuse during normal steady state
operation out to the gap, to the plenumregion. It
doesn't take into account any gas that would be
rel eased during the transient. So we've identified
there's two separate nechanisns. The first one, as |
nmentioned, was the thermal-driven diffusion of the
fission products inventory duringtinme and tenperature
during normal operation. And, secondly, during the
transient, the pellet fragments and there's grain

boundary separation which results in an additiona
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nmechanismto rel ease fission gas. And the anount of
fission gas, |I'lIl go back, is correlatable to the
i ncrease i n enthal py of the fuel during the transient.

DR. KRESS: |Is there a hidden paraneter
here that's the burn-up?

MR. CLIFFORD: W | ooked into the burn-up,
and we would have expected to see nore burn-up
behavi or, because you've got to imagine --

DR. KRESS: You woul d have thought during
burn-up it increases --

nR. CLI FFORD: Right.

DR. WALLIS: If there's no burn-up,
there's no fission gas release. So you' ve got one
poi nt .

DR ARMJGO No, | think Tom s question
was in a high burn-up rod we have even nore --

DR WALLIS: Yes, that's what | nean. |
nean, it's obviously --

CHAI RMAN SHACK: He's just giving you the
[imt of no burn-up, no gas.

DR. ARMJO  Ckay.

MR. CLIFFORD: This is a percent of
fission gases available. This isn't an absolute
percentage, so low burn-up pellet is going to have

| ess fission gas available for release than a high
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burn-up pellet. 1It's just the percentage.

DR. WALLIS: So you're proposing a new --

CHAl RMAN SHACK: We've got to nove on
guys, so let's --

DR KRESS: Well, let ne ask one nore
guestion. Is this strictly fission gas, or are yo
i ncludi ng some solids in there?

MR. CLIFFORD: This is strictly fission
gas.

DR. KRESS: (kay.

MR. CLIFFORD: It's Krypton, Xenons, and
| odi nes.

DR. KRESS: Yes, but you're not including
any solids that m ght come out.

MR CLIFFORD: That is correct. So what
we' re recommending i s that the |licensees consider both
contributions, the steady state fission gas which
woul d be roughly the 10 percent that would be there
during normal operation. And then this additional
nmechani smwhich is the transient fission gas rel ease.

DR. WALLIS: And that's a percentage.

MR. CLIFFORD: That is percentage.

DR ARMJO W're going to have to zip
t hrough this.

MR. CLIFFORD: COkay. The next part is
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entirely different. W've been tal king about doses,
fuel failure, source terns, now we're getting into
GDC-28, which is coolability and mai ntaining reactor
vessel integrity.

(OFf the record conments.)

MR CLIFFORD: W're all famliar with the
phenonena at play as far as the potential for
expel ling fuel particles, either nolten or non-nolten,
and the interaction with reactor cool ant which result
in asteamgeneration and pressure pulse. And there's
also potential for flow blockage and fuel rod
bal | ooni ng.

The regulations right now are based on
GDC-28. The current criteria in Reg GQuide 177 provide
details on howto neet the overarching requirenents of
GDCO0-28. And right now they state that as |long as you
maintain a radial average enthal py | ess than 280
calories per gramin any node, you'll be okay. And
your reactor vessel pressure needs to be less than
Service Level C. Service Level Cis not in question.
W' re maintaining that.

The problemwith the current criteriais
t hat we' ve known since 1980 that the 280 cal ori es per
gram is non-conservative, and fuel rods at PBF that

experience 280 cal ories per gram which is acceptance
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criteria, exhibited a | oss of rod type geonetry, and
did not neet the requirenents.

Further, there was a conclusion that had
you reported the acceptance criteria in different
units, that 230 woul d have been the nore appropriate
l[imt. |In other words, there was a m sinterpretation
of the results fromthe tests. And, also, the current
criteria does not address fuel fragnmentation and
di spersal, and the current criteria does not address
fuel rod ball ooni ng.

DR BANERJEE: But it was -- MacDonal d's
experiments didn't show an effective burn-up. R ght?

MR. CLI FFORD: MacDonal d, yes. Start tree
and PBF had nostly |low burn-up. | believe there was
two or three rods that were up in the md to high 20s
in burn-up. There were a couple of data points.

DR. CORRADINI: | was going to say PBF —
| thought the fifth test.

DR. BONACA: All the vendors self-inpose
t hensel ves sonme limt, |ike 250 cal ories per gram
230.

MR CLIFFORD: Not all vendors and al
| i censees have inposed stricter limts.

DR ARMJO But this will do that.

DR. BANERJEE: So at the nonent, | nean,

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

159

if you use this, it would be flat 2307?

MR. CLIFFORD: Right now it would be 230
going straight across for all burn-up. Correct.
Vell, I"'msorry, today we have 280, which is --

DR. BANERJEE: Today it woul d be 280.

MR CLIFFORD: It's 280. That's what's in
the regul ations, the Reg Guides. The enpirical data
as shown, as | nentioned, there has been experi nental
evidence of loss of rod geonmetry and nolten fuel
coolant interaction reported at SPERT PBF, There's
al so been fuel fragnmentation dispersal reported in
vari ous RAl test prograns. |t has al so been reported
pressure pul ses at various RAl test prograns.

DR. BANERJEE: Are you going to show us

any data, or is that only the subcomittee neeting?

DR. CORRADINI: It's proprietary at the
subconmittee only. | think that's what the Chairnan
i s saying.

DR BANERJEE: But isn't that -- | nean,

t he data seens to showthat sonme fuel dispersal occurs
at fairly low fuel enthal pies.

MR. CLI FFORD: Yes.

DR BANERJEE: And, furthernore, it
depends also a little bit on pulse width, or not?

MR. CLIFFORD: Yes. Absolutely depend on
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pul se width. W're not going to define a nuneri cal

[imt to address fuel dispersal. That is something
that the -- we're just going to provide a criteria
that the industry will then need to denonstrate that

t hey can neet.

In other words, the first two criteria up
here are going to be hard and fast calculated limts,
which is something that's quantified. The next two
[imts, which I'lIl get toin the next few slides, are
nore qualitative, where the industry is going to need
to present data.

DR. WALLIS: Could you explain what you
nmean by no |oss of coolable geonetry due to fuel
pell et and cl addi ng fragnentation?

DR CORRADINI: Graham | don't think he's
going to get there yet.

DR. WALLIS: W're never going to get

t here?
(Si mul t aneous speech.)
DR ARMJO Just a matter for the
Chairman, |1'd like to add. W've got -- if we're

going to close at 12:15 --
CHAI RVAN SHACK: We're not going to close
it. W're going to run until 12:30, and everybody is

going to grab a very fast thing so we can get back to
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the interviews.

DR ARMJO It wouldn't be fair to --

DR. WALLIS: If you want the conmittee to
make a decision, the conmttee has to understand what
it's deciding about.

DR ARMJO But | think we obviously nade
an error in not scheduling enough time for this
subject. And I'mjust asking that maybe take that
into account, or we'll go as long as we can. W're in
a bind, so we'll just --

DR BANERJEE: W have a lot of time to
prepare our letters this tine.

DR. ARMJO Maybe we should put nore tine
into these Full Comrittee reviews on such a big topic,
and we just didn't schedule enough tine for this
thing. That's a problem and | just apol ogi ze for
t hat .

DR ABDEL-KHALIK: M. Chairman, is there
any problemw th continuing the discussion follow ng
t he lunch break?

CHAI RMAN SHACK: We're just discussing
that. Let's just see how far we can get before we
bunmp the rest of the schedul e.

DR, ABDEL- KHALI K:  Thank you.

MR. CLIFFORD: GCkay. This slide here
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shows, to address the first two criteria, which is
right now we currently have 280 calories per gramin
t he Reg Guide. MacDonal d determ ned | ooki ng at SPERT,
Tree, and PBF that 230 was a nore appropriate limt.
We concur with MacDonal d' s concl usi on, so we're going
to maintain the 230, so at no tine can you exceed 230
calories per gram And that protects the rod
geonetry.

IN addition, there is a requirenment that
you can't achieve fuel nelt tenperatures, and the
reason for that is that once you achieve fuel nelt,
then you have potential of expanding, and breaking,
and having nolten fuel to coolant interaction. So to
avoid molten fuel coolant interaction, we avoid
nelting tenperatures. And here is just two
cal cul ations. The cal culation of fuel tenperatures is
very design-specific. The thickness of the pellet,
the thickness of the cladding or the noderator, so
we're not dictating a specific limt. W're just
sayi ng that use approved net hods and denonstrate that
your fuel tenperatures remain below nelt. So here's
just two exanples of a particular fuel design. This
is provided by EPRI.

DR. WALLIS: So after 27 years, you're

deci di ng eventual |y to accept MacDonal d' s

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

163

reconmmendat i on?

DR CORRADINI: He's a difficult man to
work with. You have to --

(Laughter.)

DR WALLIS: It's taken a whol e new
generation of people.

DR. CORRADI NI: (Laughing.) [I'msorry.
| apol ogi ze.

DR BANERJEE: |s he still around?

DR. CORRADI NI':  Yes.

DR ARMJO Gentlenen, let's keep going
here. The point is hereis a no --

DR. CORRADINI: Let's not dunp on fuel.
Ri ght .

DR. WALLIS: Well, this is very strange.
VWhy now?

MR. CLI FFORD: Well --

CHAI RVAN SHACK: W can do it without a
backfit. Okay. Let's nove on.

DR WALLIS: You can do that w thout a
backfit. That's why. Right?

DR. BANERJEE: When you sai d approved
nmet hods for T nmelt calculations, what did you nean?
| nmean, there was a huge discussion on what is an

accept ed nmet hod, and an approved nethod in one of the
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subconmi ttee neetings a fewnonths ago. Do you really
nmean approved nethod, because that nmeans that
everything has to be validated, and all that sort of
stuff.

MR CLIFFORD: Correct.

DR. BANERJEE: Not just an accepted
nmet hod.

MR. CLIFFORD: It would be approved. It
woul d be submitted, reviewed, and approved.

DR BANERJEE: And are there codes which
actually do that?

MR CLIFFORD: | believe there are
approved suite of codes that do that right now. O
course, sone of them are 2D or 1D, so they're very
conservati ve.

DR. BANERJEE: So they could be very
conservati ve.

MR. CLIFFORD: Correct. But when they
revi se their nethodol ogy so that they don't get -- so
they could limt their clad failure during PCM,
they're going to be introducing 3D kinetics and when
you introduce 3D kinetics, that's also going to help
you out here in the fuel tenperatures, also affect
reactivity.

DR. ARMJO  Cxay.
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MR. CLIFFORD: GCkay. So the acceptance

criteria for one and two essentially would be the
| oner of these lines. It would be the | ower of your
fuel tenperature calculation, which is strongly
dependent on burn-up, and it would be the MacDonal d
[imt up here.

DR, WALLIS: Wiy would you ever do this
when all the other criteria ask for [|ower fuel
ent hal pi es? Wy would you ever worry about this one
at all?

MR. CLIFFORD: You can exceed the previous
l[imts, because that defines when clad fails. These
are the upper limt that can't be exceeded.

DR WALLIS: Oh, | see. For any of the
fuel .

MR. CLIFFORD: Any fuel, not one fuel.

DR ARMJO See, as long as the doses are
okay.

DR, ABDEL- KHALIK:  Am | m ssing sonething
here? Wy set it at the blue line, rather than a line
depending on the pulse width, which my be 10 or 20
mlliseconds?

DR CORRADINI: But | think, Said, that's
the second criteria. |It's the |ower of the two.

MR. CLI FFORD: The second criteria would
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specifically account for the pulse width --

DR CORRADI NI :  Pul se wi dth.

MR. CLI FFORD: Because reactor-specific
fuel rod design specific, where you would take that
into account and cal cul ate --

DR. CORRADINI: The way | read this is the
blue line is operative at | ow burn-up, and dependi ng
upon what the ejectionis, the greenlineis operative
at high burn-up

DR. BANERJEE: Maybe, depending on the

fuel .

DR. CORRADI NI':  Yes.

MR. CLIFFORD: Well, fuel tenperatures do
decrease -- | nean, fuel conductivity decreases with

burn-up, you get pellet edge peaki ng due to Pl utonium
build-up in arimformation. And, also, you get
extrenely high localized burn-up in the rimregion
all of which result in out here nelting in the rim
region or nelting in the periphery, and this would
occur at a pretty | ow enthal py.

kay. The first two, as | nentioned, were
very quantitative. The next two are very qualitative,
in the sense that we wunderstand that there's no
criteria now to address this phenonenon, and there

needs to be an established line in the sand, say, for
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determ ning whether or not you get a significant
pressure pulse from the interaction of non-nolten
fuel, small fuel particles which are ejected into the
coolant. And it's effect on the integrity of the
eval uation of the reactor vessel pressure integrity.

DR. WALLIS: You're telling us this is
somet hing you don't understand how to eval uat e?

MR CLIFFORD: Al we're doing is telling
-- we're providing guidance to the reviewers that say
the | icensee conmng in needs to include an eval uation
of the interaction of the fuel and the coolant in
determining the pressure pulse, and determning
whet her or not the reactor vessel --

DR. WALLIS: |Is there a technol ogy for
doi ng that?

MR. CLIFFORD: There is a |linmted database
of mechanical interaction, nostly fromsevere acci dent
space that has been done.

DR WALLIS: How will you eval uate
something if you don't know what the basis for it is?

MR. CLIFFORD: Well, there needs to be a
conversion of the energy to fuel to steam and there
is data available, and there's data presented in the
EPRI topical report.

DR. KRESS: You first have to know how
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much non-nol ten fuel gets ejected. That you're going
to have to neasure. There's no other way to do that.
Then you can bound it, the energetics of that, if you
know how nuch is ejected, because you don't know how
much energy it has, convert it all.

MR. CLIFFORD: Right. And the anmount of
energy is not just the amount of fuel, it's the size
of the particle, and the shape of the particle.

DR KRESS: That would be a refinenent.
But then you'd have to know a lot nore about the
ej ected fuel.

MR. CLIFFORD: |'m not dispositioning
this. Al I'"'msaying for the staff is, this is
sonmet hing that the applicant needs to address, as
opposed to now they just have a blind eye to it.

DR. KRESS: Wll, that's tough. You would
have to take a piece of fuel at different burn-up
| evels, eject it to these pul ses, and neasure how much
stuff gets ejected. That's not an easy test to do.
And | guess they're saying we have to | eave that up to
t he appli cant.

DR ARMJO Figure out a way to avoid
that situation, in the design of your plant, the
operation of your plant, design of your fuel.

DR. KRESS: O course, even this goes away
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if you use 3D kinetics.

DR ARMJO R ght. That's the other way.

DR KRESS: That's the solution to all of
t hi s.

MR CLIFFORD: Also, as was nentioned,
there is a very strong burn-up dependence on the
anount of fuel that could be di spersed, whether
there's a rimregion or not, so maybe you could -- if
you coul d show for instance, as an exanple, that you
don't fail any cladding above a burn-up that
corresponds to having no rimformati on yet, then there
woul d be very | ow --

DR WALLIS: Well, this sort of rem nds ne
of the sunps. | nean, you have sone gui dance which
says that sunp screens should not clog. But until you
know what nakes them clog and how to evaluate it,
that's sort of a useless statenent. |Is this one of
t hose things that they' ve got to eval uate sonething,
but no one knows how to do it?

DR. BANERJEE: O they can try to design
around it, | guess.

MR. CLI FFORD: They can prevent fuel
cool ant interaction by design, or by anal ytical tools,
or a conbination thereof.

DR. CORRADINI: So thisis -- I'mstill
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trying to read into this. This is above, this is if
you lie above 1 and 2, or this is even below 1 and 2?
DR BANERJEE: No, bel ow, bel ow.
DR WALLIS: Below 1 and 2.

MR. CLIFFORD: This is below. You can't

DR. BANERJEE: One and two you can't
exceed.
DR. WALLIS: Even then, you've got to do

somet hi ng nore.

DR. ABDEL- KHALIK: | guess |'m concerned
about conceptual ly, we're novi ng from one
unconfortabl e current position to anot her

unconfortable future position. The current position
i s unconfortabl e because we' re sayi ng t he net hods used
are conservative, even though the limts currently
i nposed are non-conservative, and that's why we feel
confortable, albeit, deep down we are unconfortable
because we're doing all this work. And now you're
essentially forcing people to go to detailed 3D
nmet hods, and yet you're not giving them adequate
[imts that are cormensurate with the | evel of detai
in which these nethods will be used. So |I'mnot sure
what we're gaining by doing this.

DR. CORRADINI: Well, first of all --
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DR BANERJEE: Well, one and two are
clear, |1 think we've gai ned sonething there.

DR. MAYNARD: If we do nothing, we're
stuck with the old criteria, which my be just as bad
for the future, not ready to go to the ultinate
answer, so this is an interim step that is nore
conservative than what's on the books right now.

DR CORRADINI: | don't understand if |
was an applicant what 1'd do -- | nmean, | think sites
-- I"'mjust like --

DR ARMJO | would do everything | could
to avoid getting into that situation.

DR. CORRADINI: Right. But that's what |
guess |'mgetting at quantitatively. | understand how
| would avoid getting into one and two. | don't
understand three and four. You're saying that any
reactivity insertion at all, you nust show three and
four.

MR. CLIFFORD: Correct. |If you have clad
failure, you have to show three and four.

DR. CORRADINI: If you have clad failure,
you nust show three and four.

MR. CLI FFORD: Yes.

DR. BANERJEE: | understand your conduct.

W' re nmaking --
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nmMR. CLIFFORD: If you don't have cl ad
failure, then three and four go away.

R C.: How do you show non-clad failure?
How do you show that the clad doesn't fail?

DR. CORRADINI: Stay below the red |ine.
That's the only -- according to --

RC: | think thisis --

nmR. CLIFFORD: It's not out of the
guestion. This is what was presented in Rl L0401.
They said wit h nodern physi cs codes you woul d not have
clad failure. This isn't something we're nmaking up.
It's well docunented.

DR ARMJO It would be unfortunate
t hough, if with nodern physics codes, and all the
tools you had at your conmmnd, fuel design and
everything el se, and you still had fuel failure, and
then we force the licensees into a situation to
anal yze sonething that nobody knows how to do, we'd
all be in a ness. So we have to be pretty confident
that there is a way to address this thing, and cl ose
it to the staff's satisfaction.

CHAI RMAN SHACK:  But, | nean, if you don't
like this answer, you have to cone up with a different
-- you can make a risk-informed argunent. There are

various things, but if you get clad failure and you

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




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

173

have this possibility, then you have to address it.
That's all they're saying. Now they can avoid clad
failure, we can cone back for a different argunent,
but if you have clad failure, and if this happens,

t hen you have to address it.

DR. WALLIS: Is it a problen? Do we know
if it's a problem or not? |If you have this clad
failure, does it lead to a pressure pulse which wll
chal I enge the reactor, the vessel ?

MR. CLIFFORD: There's enpirical data out
t here shows the mechani cal energy conversion of non-
nolten fuel significantly less than that of nolten
fuel. And by Criteria One and Two, we have a confort
| evel that mechanical energy is going to be a |ot
| oner because we're precluding fuel nelt. But at the
sanme time, we can't say you don't have to address it.
There's goi ng to be sone nechani cal interaction. |It's
probably a lot less, but to what extent, we don't
know.

DR. BONACA: Al t hough, the old presunption
was that if you were bel ow 280 cal ori es per gram you
woul dn't have to do anything else. It was assurance
that you woul d have no pressure pul se.

DR. WALLI'S: How about |eading to further
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nR. CLIFFORD: That was on fresh fuel, so
you didn't get -- the pellet didn't break apart, as it
would in higher burn-up. Fuel pellets didn't
di sperse

CHAI RVAN SHACK: We're just going to have
to close this off. Can we go to the last slide, and
we're --

DR. WALLI'S: Danmge to nei ghboring pellet,
nei ghbori ng fuel elenents?

MR. CLIFFORD: That's why we didn't say
that has to be addressed with respect to fuel --

DR, WALLIS: But you don't know how to
address it. W don't know how to predict how many
fuel elements will be damaged if one of themfails, do
we, by energetic - we don't know that, don't know how
to do that. |Is that true?

DR. CORRADINI: Yes, | think that's quite
true. |If you want to have a determ nistic know edge
of it --

DR. WALLI'S: Even probabilistics ought to

be based on sone physics.

DR. CORRADINI: Well, | wouldn't even try
that. |If | can't even calculate it for a set
experiment, | doubt if I'd know what to do to put

curves on it, and spreads, and stuff.
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DR. WALLIS: This is sonmewhat
extraordinary, it seens to ne.

CHAI RVAN SHACK: Let's nobve on. Let's
nove on. We'Ill cone back to this in our discussions.

DR WALLIS: If we're already in the
gui cksand, how can we nobve on?

DR. CORRADINI: He's throwing us alife
line, the Chairman is throwi ng us --

nR.  CLIFFORD: |Inplenentation. The
interim criterion guides, as we discussed, wll be
applied to the new applicants, the CO. applications.

DR WALLIS: Poor fell ows.

MR CLIFFORD: Over the next 18 nonths or
so, we'll conplete further evaluation, taking in new
data that's become available, and we'll finalize the
criteria, and advi se Reg Gui des on the SRP again. And
during this period, the purpose of the RISis to
comunicate to the industry that here you have a
target that you should aim for. You should start
| ooking into developing a strategy for dealing with
| ong-termcooling, you shoul d devel op net hodol ogy for
dealing with short-termclad failure PCM failures,
and get that license reviewed because in 18 nonths
when we issue the final criteria, then we'll have to

address backfit of the current fleet.
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DR, ABDEL- KHALI K:  Wul d you be really

ready to issue final criteria in 18 nonths based on
what you presented today?

MR CLIFFORD: W will be doing our own
assessnments, but the industry is also preparing
further information to provide the staff for
eval uating, or determning the final criteria. So we
believe we will be in a position within 18 nonths to
massage it. That doesn't nean that the nore
gualitative argunents for three and four can be
t hor oughl y di sposi ti oned.

DR BANERJEE: What does --

nR. CLI FFORD: Those are gray areas, but
as far as fine tuning when you get PCM and when you
don't, we'll have enough information.

DR. BANERJEE: Wat conments -- have you
had i nteractions with i ndustry about points three and
four?

MR. CLIFFORD: W had two public workshops
that were very well attended.

CHAI RVAN SHACK: W're going to have a
presentation by industry after lunch, so it was
supposed to be before | unch.

DR. ABDEL- KHALI K: W did get extra tinme.

CHAI RMAN SHACK: Yes, we have extra tine.
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DR. ABDEL- KHALI K: l'd like to thank --

DR. BONACA: | nean, the only way you're
going to get values like this in a PWARis to assune
zero power, all the rods are in, and you're ejecting
a rod fromthat l|ocation. Gay? That's how you get
t hese val ues.

MR CLIFFORD: It's actually worse than
that. Generally, you assune -- Xenon oscillation such
that your ASI is the worst it could ever be, and then
you eject a rod through --

DR. BONACA: Exactly. And then
physi cal Iy, you wonder where you're goingto eject it,
or whatever. | don't try right now tightening so much
the criteria.

DR. KRESS: You're using a risk-inforned
appr oach.

DR BONACA: If | went to risk-inforned
approach, this problemnost |ikely would go away.

CHAI RMAN SHACK: | nean, that's al so part
of the original continuingjustification for future --

of operation. | nean, with the results of the 3D
neutronics and the realization that this was a
relatively infrequent event.

W're going to adjourn now for |unch.

Everybody knows we have interviews here starting in
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two mnutes, and we'll be back here at 1:45, which
we're going to have an industry presentation on the
RIA stuff.

(Wher eupon, the proceedi ngs went off the
record at 12:26 p.m, and went back on the record at
1:44 p.m)

CHAI RVAN SHACK:  On the record. Those of
you are excited to hear about risk rmanagenent
techni cal specifications, Initiative 4B, we're running
a little late from this norning and so we'll be
starting in about 15 or 20 m nutes.

(OFf the record conments.)

DR ARMJO You'll hear some very
interesting stuff.

CHAI RVAN SHACK:  Yes.

DR ARMJO  About what?

DR PONERS: W're about to insert some
reactivity.

DR ARMJO Right. So the balance of the
presentation will be given --

DR. PONERS:. We've been pretty reactive so
far, but we're going to | ook sone newcriteria for our
reactivity insertion.

CHAI RMAN SHACK:  All right. Dr. Ozer from

EPRI wi |l be speaking with backup by Rob Mont gonery of
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Anat ech and di scuss industry's position on SRP 4.2,
specifically the RIA criteria.

MR. QZER. Thank you very nmuch. | would
like to thank very much the Committee for giving us
this opportunity to present the industry perspecti ve.
This presentation has been put together wth
consi derabl e i nput froma working group of the
i ndustry that consists of U S. nuclear utilities, a
| ar ge nunber of overseas utilities, all the major fuel
vendors as well as our sister organization, NEl.

This is the outline of the presentation.
| was originally planning on saying a few words about
SRP 4.2 in general, then focus really on the Appendi x
B criteria and then finish wth a couple of
concl usi ons and reconmendati ons. However, since we
are so far behind, I will skip the discussion of the
overall SRP 4.2 other than saying that we did identify
a nunber of areas where we wanted to gi ve you feedback
to the NRC and that was presented two days ago at the
subconmittee neeting and we' | | be presenting themal so
inaletter to the NRC staff in the near future.

Then | would like to focus on the interim
RIAcriteria, our perspective on Appendix B. 1'd like
toreiterate that the evidence shows that the current

RIAcriteria, we agree that they are i nappropriate at
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hi gh burnups. They are okay at | ow burnups, but high
burnup conditions, they need to be changed. NRC has
stated that these criteria need to be changed, but
there is no safety concern due to conservative

nmet hods. W agree with that and also would like to
add that the risk is very low This is a very |ow
probability event and our evaluation of what would
happen is al so rather contai ned.

So our positionontheinterimecriteriais
that we consider them to be appropriate for new
pl ant s.

DR. APOCSTOLAKI S: Keep goi ng pl ease.

MR OZER. |'m sorry.

DR. APCSTOLAKIS: No. No problem Ckay.
That's better.

MR (QZER. Sure. No problem W
considered the criteria to be appropriate. W had an
opportunity to interact with the NRR staff in these
coupl e of workshops that were nentioned before and |
t hink sone of our key concerns have been addressed.
The key concerns that we had were really the ability
totreat coolability separate fromfuel failures. You
can fuel failures, but you cannot exceed the
coolability limt. That's the limt that is really

the major limt.

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

181

W feel that, and | hesitate to say that
after listening to all the difficulties that the
previ ous speaker was put to, there are sone excessive
conservatisns in the criteria, the interimcriteria.
W feel that there is roomfor inprovenent,
particularly in the failure thresholds and there is
excessive work that needs to be done to address the
cool ability i ssue and we | ook forward to work with the
NRC for the devel opment of these final criteria that

VICE CHAIR WALLIS: Is this conservatism
in the failure threshol d?

MR OZER  Yes.

VICE CHAIR WALLIS: Can you give us a --

MR QZER: I'll be coming to that. Yes,
definitely.

W feel that we -- W were concer ned about
this issue when it first appeared in the early 1990s
and since then, we've invested a considerabl e amount
of effort, resources, intotryingto understand what's
goi ng on and we have now a pretty good under st andi ng
of what's going on and we devel oped a nechanistic
approach, a nethodology for analysis and of the
experiments that were carried out.

But we're not trying to develop a failure
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line for experinents. W're trying to develop a
failure line for fuel in a reactor. So the
experimental results have to be transl ated t o how f uel
woul d respond in a reactor and that's why we feel that
we need to cone from first principles. W have to
know what's happening to that fuel during the
experiments. The approach that we used is really
based on that.

This is really sort of a bird' s-eye view
of our approach. W use a nechanistic code that
foll ows the thermal mechani cal changes t hat happen in
a fuel rod as it's being hit by a power pulse and we
have -- Wat happens, for exanple, during an RIA
simulation test is we have a power pul se, an energy
i nput, and the questionis howw || the pellet respond
to that.

Now here i s a graph of what we estimate i s
going to be the pellet response. Wat we have there
is the cladding and over here from here on is the
pellet. This is the pellet periphery and that's the
pell et center. So you have to assunme that's half of
a symmetric diagram and what happens is initially as
the pulse is starting you have the first response.
This is high burnup fuel we're |ooking at.

The first response to appear at the pellet

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

183

peri phery, the pellet rim which has this plutonium
rich region and it's a very narrow region and that's
where the first -- We're plodding here the
tenperature. The tenperature of the rimis going up
very quickly. By the tinme we reach the peak of the
pul se, the rimtenperature is way up here. The pellet
center tries to follow, but it follows at a slower
rate and eventually --

VICE CHAIR WALLIS: And this is due to the
pl ut oni um enri chnent on the outside.

MR. QZER: Yes, sir. But eventually, of
course, this peak di sappears and gets | ower and we end
up with the usual parabolic distribution way after the
pulse. It's kind of interesting to see what happens
to the cladding. You see the cladding tenperature
initially when the pulse first starts, the cladding is
still at the anbient tenperature because so early on
it's still an adi abatic process. The claddi ng has not
had a chance to heat up

But as we hit the high peak in the rim
the cladding starts to heat up and the inside is
getting reasonably hot, but the outsideis still cold.
So it's really a question -- It's a race really
whet her the cladding has enough tine to warm up so

that its ductility will inprove to respond to this
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chal I enge wi t hout fracturing.

DR. ARMJO  Just out of the record, are
t hese nunber prototypical? In other words, are they
consi stent when you say a peak tenperature of roughly
2500 Kelvin at 112 cal ories per granf

MR. OZER This is what we cal culate for
the tests that were carried out and it agrees with al
the measurenments. But there are no direct
neasurenents of the tenperature while this s
happeni ng.

DR ARMJO No. | just wanted to nake
sure that these nunbers are consistent.

MR. OZER: But we can only deduce. Yes.

DR ARMJO  Ckay.

MR QZER And let nme -- It's a good
guestion to say "Wl Il okay. So are you cal cul ating
this or what?" And really the proof of the pudding is
can we predict what's happening in these tests and
what we have in these tests at the end is the strain,
the residual strain, and that can be neasured and
t hese are the neasurenents and this is our cal cul ation
of the residual strain. So we feel that all our
results are consistent with what has been observed.
W can explain nostly the non-failed, all the non-

fail ed cases.
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DR ARMJO So this is an unfailed rod

and you have neasured versus predicted strain.

MR OQZER Yes sir

DR. ARMJO  Ckay.

VICE CHAIR WALLIS: It bulges our 5 mm in
other words, 5 X 10% COkay. | see that. | didn't
see that.

DR ARMJO | wish it was that ductile.
W woul dn't be here if it was that ductile.

MR OZER So we felt confident that we
under st and what ' s happening in these tests and t hen we
used this methodology to determne what kind of a
pul se one would need in a reactor situation to fail
the fuel. W also devel oped a neasure of when fue
would fail and we based that on a netric which we
called the strain energy density or critical strain
energy density. It's when the fuel is expected to
fail.

On this basis, we proposed nodifications
to current criteria. This would be essentially our
view of the current criteria. This is the range where
Paul was saying that you don't have PCM really. PCM
concerns really start at the higher burnup. At the
| ower burnup, you have ductility so that you have to

go to really high enough enthalpies to nelt the
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cl adding. But at the higher enthal pies you start have
the PCM interaction and then the question is does the
cl addi ng have enough ductility to survive.

VICE CHAIR WALLIS: So what happens to
have the curve change direction at around 367

MR QZER. Yes. At that point, the gap is
closed. You start having the possibility of PCM and
as you go to higher burnups, you start |o0sing
ductility because of the hydrogen content in the
cl addi ng starts heating up.

VICE CHAIR WALLIS: \Where does it |evel
off? When it gets up 807?

MR OZER I'msorry. Wen it |evels off
up here?

DR ARMJO Yes. Wy doesn't it just
keep goi ng down?

MR QZER: Yes. It's because you need a
certain amount of enthal py just to close the gap and
get over the elastic capability of the cladding. So
the cladding will fail once it enters into plastic
regime if it has no ductility whatsoever. So you
still have enough room for deform ng the cl adding,
closing the gap and deform ng the claddi ng.

W were -- Wien we submitted this, NRC

Research independently proposed a rmuch nore
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conservative approach and they used a conpletely
different concept. They said rather than going

t hrough the first principles approach, we'll just take
t he experinents and recogni zing that the experinents
differ, the environnent of the experinents differs,
fromthe end reactor situation, we'll try to make sone
adjustnments to do it and al so there was sonme question
about how we addressed uncertainties in the materi al
properties and there were questions about our use of
strain energy netric.

Qur response was first of all that
di fferent approaches, independent approaches, if they
come from first principles and even if they use a
different netric |like maybe total plastic el ongation
of total plastic strain as they neasure when you start
breaking the cladding you will end up with simlar
results. This was really justified or supported |ater
on when there was a paper presented by the Swedish
i ndustry. The | ead author here was fromthe Swedi sh
Nucl ear Power | nspectorate.

So we took this slide originally from
them It's alittle conplicated slide, but let ne
explain what we have here. First of all, this is
their slide. So this is their estimate using a

different code and using a different nmetric of where
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they think the failure linmt ought to be at the higher
burnups and that's why this is referred to as a
present study. It is a present study for the Swedi sh
paper and they're conparing it to what we proposed
which is this red line which goes like this and it
flattens off here and al so they conpared it to a study
conducted by Battelle Northwest using FRAPTRAN and
also adifferent netric and we see that, yes, thereis
some difference but generally there is agreenent as
conpared to the NRC research curve which would lie
down here. That's why we believe that there is a |ot
of -- That's why there is a disagreenent.

The interimcriteria gives us some roomup
to these internedi ate burnups and then they start
droppi ng down. The reason | don't have a single line
here but just a region is because the abscessa here is
burnup whereas the interimcriteria are defined in
terms of corrosion ratio. So we need to translate
those into burnup space and in doing that, there is
some uncertainty that comes in. So we think that the
curve is going to lie somewhere in here.

DR ARMJO But this is exclusively for
PWR, right?

MR QZER: This is exclusively for PWR

That's correct. For hot tenperature.
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DR. ABDEL-KHALI K:  Your answer to the

previ ous question regarding the asynptotic val ue at
hi gh burnup inplies that there is a nechani stic basis
for deriving that asynptotic val ve.

MR OZER  Yes, | think so.

DR ABDEL-KHALIK: Now if that is the
case, people can evaluate nechanistic nodels. Wy
couldn't you present that?

MR QZER: | think that we thought there
was sonme nore room above that, but | think that's --
That woul d be our bottom i ne.

DR CORRADINI: But can | ask Said's
guestion differently? You get to an asynptotic val ue.
So does your cal cul ation deconpose to essentially a
nodel that gets you to a constant new ent hal py?

(OFf the record discussion.)

MR MONTGOMVERY: Can | answer that?

MR. QZER: Yes, please do.

MR. MONTGOVERY: Robert Montgonery from
Anat ech. The asynptotic behavior of the line here is
a conbination of several factors and they basically
are some of the assunptions that went into the
anal ysis. The analysis is a conbination of a best
esti mat e met hodol ogy conbi ned with sonme treatnent of

uncertainties through a determ nistic way, not really
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a statistical way, and the saturation has to do with
two primary paraneters. One is the burnup dependency
of the gap or the PCM loading. That pretty much
saturates after awhile. You don't really close the
gap anynore. There's always a finite anmount of gap
that's pretty saturated after a burnup of about 45, 000
or 50, 000.

The second part cones in as we nade the
assunption that the material properties reached the
wor st possible state and stay there. They don't get
any worst and that's based on the data we have at
these burnup levels, that it doesn't reach a very | ow
state. Inprovenents in cladding, naterial properties,
wi | | stay basical |l y unchanged beyond a certai n burnup.
They won't continue to fall. That's where you get the
asynptotic behavior primarily.

DR. ARMJO If the hydrogen content keeps
growing with burnup, why don't the properties keep
degr adi ng?

MR MONTGOVERY: What we assuned in this
cal culation hereis that therewill bealicenselimt
on how hi gh the hydrogen content can go and we took a
boundi ng value and assuned that you reached it at
about 45, 000 gi gawatt-days and you didn't exceed that

anynore because there's alimt to envel ope t he nunber
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or the variation of hydrogen with burnup or really we
did it with oxide data, but it would be the sane.

DR. ABDEL- KHALIK: | guess we're talKking
maybe of different asynptotes.

MR. MONTGOMVERY: This one here you're
tal ki ng about .

DR. ABDEL- KHALI K: Yes, the flattening.

MR. MONTGOMERY: Right. So what happens
inthisrange is there are two factors. One is you're
reaching the maxi mum anmount of cladding nechanica
property degradati on because we've reached the limt
based on hydrogen. The hydrogen content is limted.
W limted it to something |ike 800 ppm and said
that's as far as we wanted to go in our nodel because
it didn't nmake sense to allow it continue to go up
beyond where we ever expected to go. So that's one
factor going into contributing to why this is becom ng
asynptotic. The second is the role of burnup on the
| oadi ng process, the PCM |oading process. That's
saturated with burnup. So both of those cone together
to contribute to that asynptotic behavi or.

DR ABDEL- KHALI K:  What's different about
the PNNL nodel that it keeps goi nhg down?

MR. MONTGOMVERY: This one here?

DR, ABDEL- KHALI K:  Yes.
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MR. MONTGOVERY: | believe primrily

that's due to the nmechanical properties that they
used. They did not set alimt or saturated it. They
allowed it to go down.

DR. ARMJCG So their hydrogen kept going
up and their ductility went down.

MR. MONTGOVERY: Kept going up. But |
can't speak to that in detail because | did not do
t hose cal culations. That would be ny estimation.

DR. CORRADINI: So one of the questions
just since you have a graph up, did you put the data
that NRC is using on that graph and it all |ies above
any of your lines or does it span the |ines of your
cal cul ati on?

MR OQZER W used that sane --

DR CORRADINI: |'msorry.

MR. MONTGOMERY: But it's going to be in
a different space. Wat | can tell you is that in the
data that was shown earlier, that's basically fromRI A
test fromaround the world. Some will fall below this
line. Sone will fall above that line and Dr. Ozer
here will explain to you why sone fall bel ow and sone
fall above.

MEMBER CORRADINI: Fine. Thanks. ['l]

wait .
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MR OZER So in view of this, our

perspective on the interimcriteria is that they are
an inprovement over our RIL401 but there are stil
areas of excessive conservatisns in there that seemto
us to be unjustified. W feel that for the fina
criteria we need a strong technical basis that nust
exist. W need to inprove, not only analytically, the
assunptions that were nmade for the interimcriteria
but al so need to incorporate additional experinental
data. You have to keep in mnd that again the
Japanese NSRR data is at roomtenperature, anbient
pressure, extrenely narrow pul ses, whereas the CABR
is sonewhat nore representative but it's in a sodium
environment. The coolant is sodium and both of these
will be -- the CABRI facility is being converted to a
water loop and the NSRR facility will start having
tests under pressure and representative tenperatures.
We feel that that has to be | ooked at and we al so feel
that there are sone considerations for the BWRs t hat
need to be address as well.

CHAI RVMAN SHACK: Qdelli, | would like if
you could finish up in ten mnutes.

MR QZER. Okay. Wat | would like to say
here is that we really wait until the data becones

avai l abl e please, that the schedule should not be
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driven by cal endar but really by the availability of
dat a.

Now the reason we felt that the interim
criteria need to be inproved i s because they still use
a subjective | ower bound to adjusted R A sinulation
tests and we feel that the adjustnents really were not
sufficient and there were some assunptions that were
made that we don't agree with, assunptions such as UQ
and MOX fuel pellet responses identical or the same or
there is no difference between UQ, and MOX.

Assunption that roomtenperature and hot
zero product ductility is the sane and t he assunpti on
is that cladding that has high corrosion will behave
the sane whether it's spalled or unspalled if it has
hi gh blisters or has uni formdi stribution of hydrides.
You disagree with that and we think that we need to
address those. The inpact of this is to result in a
| oner than necessary criteria.

Let ne address these issues. The
di fference between UQ, and MOX fuel pellets is that in
a UQ, pellet you have a rimformation at high burnups
and it's really as we sawin the graphs earlier. |It's

the rimthat's driving the stresses on the cl adding

primarily. In MOX pellet, there is norimin the same

sense as in UQ,. MOX you have pl utoni um oxi de grains
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enbedded in a matrix and you have rins devel oping
t hroughout around each one of these grains. So when
you have a challenge like the pulse that s
experienced during an RIA, nore of the pellets inside
contributes to expanding the cladding. So given the
same enthal py input, MOX fuel responds much nore
strongly than UQ,. Next slide please.

This is further denmonstrated in this
slide. Here what we have is the sodiumthat is
di spl aced during the experinment during the initial
phase at the same enthal py | evel. Wen you insert 70
calories per gram enthal py, how nuch sodium was
di spersed by three different uraniumrods? And this
is the displacenment at this point which is primarily
due to just the expansion of the cladding. This is
uranium This is the same thing for three plutonium
rods and there's a significant change.

Going to our next argument that there is
no inprovenment in ductility, these are burst tests
t hat were conducted under the NFIR program W see
goi ng fromroomtenperature to operating tenperatures
a factor of 3 inprovenent intotal plastic elongation.
Next .

So what is our objection to the

adj ustments? This is the dataset that was used to fit
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the interimcriteria. The interimcriteria, next,
this is the line. Now the round points are NSRR
experinments that failed. The hollow ones are NSRR
experiments that did not fail. These are CABR
experinments that did not fail and CABRI experinents
that did fail.

VICE CHAIR WALLIS: And you' ve taken out
the very | ow ones.

MR. QZER: Yes, we did take out the very
low one. | nean, we did not take out the very | ow
one. There was a commttee that was set up by NRC to
eval uate whet her the | owest experinent was defective
or not and we published a two vol une report on that.

VICE CHAIR WALLI'S: That one but not the
one above it.

MR. QZER: No, just that one.

VICE CHAIR WALLIS: It's below the |ine.

MR. (QZER. That was the very first
experiment. It was conditioned differently than the
ot her experinents and the NRC s consultant's opinion
was that that contributed to its premature failure.
But we did not renove the other ones. But what we
noticed was that all the failures, these failures,
t hese had something special about themand I']

address that | ater on.
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Again, | remnd you that there was no

adjustnment for the inprovenent in ductility due to

tenperature. Next. |If we do that adjustnent, this is
what wi Il happen. Those points that were done here
are now up here, will nove up here.

Now t he reason we war e conpl ai ni ng so much
about the use of MOX is because this is the one MOX
point that is really driving down the curve. The only
reason why the curve is so low at this point. [If we
take into consideration that MOX is a different beast
and try to estimate how rmuch enthal py we'd need to
insert into a UQ, rod to produce the sane effect we
woul d see that this point would nove up here and t hen
if we do our fit, the fit will be over here.

VICE CHAIR WALLIS: Up to that one that's
over there that didn't nove.

MR. QZER: This one is really up here.

VICE CHAIR WALLIS: Over that, that
purpl ey sort of --

MR OZER  These two?

VI CE CHAI R WALLI'S:  The bottom of the red.

DR ARMJO Right at that.

MR. OZER  This?

VICE CHAIR WALLIS: That one. Shoul dn't

t hat nove too?
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MR OZER  Thi s. No. The di anpnds. [''m

sorry. OCh, this is the only MOX rod that --

VICE CHAIR WALLIS: No. What about the
ot her one that hasn't noved at all?

DR ARMJO That was tested at high
t enper at ur e.

VICE CHAIR WALLIS: It was tested at high
tenperature. Okay.

MR. OZER: These are all high tenperature,
yes. So far the only corrections we nade was for
tenperature and for MOX

VICE CHAIR WALLI S:  Ckay.

DR ABDEL-KHALIK: Now if | go back to
that graph that you showed earlier with your
asynptotic nodel, the asynptotic value in your nodel
is 125 and if | draw that asynptotic value a |ot of
the data on the right beyond 0.12 would fall bel ow
that |ine.

MR OZER  Yes.

DR ABDEL- KHALI K: So what does that nean?
Your nodel is not conservati ve.

MR, OZER kay. These points would fall
belowit. These points survived. These points would
fall belowit.

DR. ABDEL-KHALIK: So would the two to the
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| eft of those that you just corrected?

MR OZER  These?

DR. ABDEL- KHALI K:  Yes.

DR. ARMJG There are about 100, right?
One hundred and ten? Soret hi ng?

MR QZER Yes, | think that woul d be
fairly cl ose.

MR. MONTGOMERY: | should just point out
one thing. The Y axis on this plot has changed from
what we were show ng before which was total enthal py.
This is non-enthal py change. So there is about 15 to
20 calories per gramdifference. These are going to
be about 20 calories per gramlower than the other
ones. So just note that. These are a little |ower.
So 125 is actually about 100 on this plot or 105.

CHAI RMAN SHACK: So they're cl ose.

MR. QZER: But the question about these

points, | think, is real easy to neasure and
unfortunately for tinme sake, | took out that the size
that | had, in other words, these. These are rods

that were highly spalled and here what we're doing is
we're trying to develop a fit that will include a
popul ation of rods that are spalled. |f we can claim
that there is no spallation that, that the probability

for spallation is negligible, then we -- \Wat
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happened?

MR, MONTGOVERY: Sorry.

MR. OZER. Then we end up with this curve.
Now these -- Keep in mnd that spallation has only

been observed in Zirc-4 so far. The advanced
plottings, you' re going to have high burnup, high
corrosion levels, which have not indicated an
spal l ation to the poi nt where you have blisters or any
spal | ati on even when pushed beyond their designlimts
like inthe rods that were used for testing which were
irradiated for one extra cycle at very high duty in
Spain and still they had very high corrosion but no
spal | ati on

And keep in mnd also that today in our
inventory of all the U S. plants 80 percent of the
fuel is advanced cladding, M or ZIRLO The 20
percent that you still use -- That slide is -- Back
up.

DR ARMJO Just leave that slide there
while you' re tal king about I want one question | ater.
Go ahead and finish that one.

MR. OZER That's okay. That's 26. This
is the distribution in today's popul ati on and what we
see is that these two, this is Mp, this is ZIRLO 80

percent the Zirc-4. The Zircaloy-4 is 20 percent.
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Al so the plants that keep using Zirc-4 are the | ower
duty plants where the Zirc-4 is not likely to be
chal l enged to the sane extent that it is in the higher
pl ants that have to use advanced cl addi ngs.

DR ARMJO Ckay. Now there's one of
your red points that didn't nove at all and that was
right at about 150 and 0. 05 or sonething.

MR OZER 0. 05.

DR. ARMJO  Keep going.

MR OZER  This one.

DR ARMJO That one didn't nove at all
wi th your tenperature correction or --

MR MONTGOMERY: That's correct.

DR ARMJO Wy didn't that nmove if it
was a | ow tenperature test?

MR. MONTGOMERY: W haven't conpleted all
t hese assessnents yet. So this is just kind of an
illustration. That would nove up, | bet, but we don't
know exactly how much at this point.

DR. ARMJO  Ckay.

MR. MONTGOMERY: This slide primarily --

MR QZER This is primarily for
illustration purposes.

MR. MONTGOMVERY: Yes. W haven't done it

yet .
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CHAl RMAN SHACK: Odelli, can we hit Slide

17 and then your final slide?

MR OZER  Sure.

CHAI RMAN SHACK: W' Il give you a shot on
the BWR and then a concl usion slide.

MR, (ZER. (Okay. For the case of BWRs,
yes, there was a discussion. There were |ots of
guestions about these points. W feel that even here
there's roomfor inprovenment. First of all, there was
a | ot of concern about how much hydrogen can we expect
in operation. | would like to point out that these
tests were carried out on high burnup on the rods that
were discharged froma BWR at high burnup. So the
hydrogen content for these is typical for end of life.
W nmay have sonme higher but | don't think that will be
goi ng rmuch hi gher than maybe 300.

DR ARMJO Wiat was the burnup | evel for
t hose rods?

MR. QZER: Do you renenber?

MR MONTGOVERY: Yes, those are 61. The
solid black ones are 61

MR OZER And also there was a --

MR. MONTGOMERY: G gawatt - days.

MR. QZER: There was a question why dunb

bells are not -- The reason why we have dunb bells
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here i s because there is sonme uncertainty in how much
hydrogen in that rod that was actually tested. So the
hydrogen information is comng from the adjacent
regi ons both above and below. So we have a range for
that. W expect that actually the point will be in
bet ween.

Now we think that if we adjust the PWR
data there is also an equival ent adjustnent that

should be made to the BWR The adjustnment is that

this data has been obtained with a four mllisecond
pul se. I n BWRs, the m ni mum pul se you can have is 30
mlliseconds. So if you take that into consideration,
t hese points will nove up.

VICE CHAIR WALLIS: Now | ook. You have
five points of failure and one point of no failure.

MR OZER  Yes.

VI CE CHAIR WALLI S:  And you've drawn a red
line or someone has drawn a red line and if you just
|l ook at it statistically, | mean, you haven't gotten
very rmuch information out of those six points and two
of themare inconflict. So I would find it difficult
to know where to draw that red line, such a small
dat aset there.

MR QZER. It is a very snall dataset, but

you have to keep in mind that RIA sinul ation tests are
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extrenely expensive. The ones at CABRI are about $1
mllion a piece. So one point to add a couple of
poi nt s.

VI CE CHAI R WALLI S: But expense is not the
point. The point is what sort of probabilities are
doing. If we drewthe line nore to be conservative,
you would draw it with | ower than that, wouldn't you?

MR (QZER Yes, if you want to be
conservative, you would draw it there.

VICE CHAIR WALLIS: But why not? |If
you're uncertain, you would be conservati ve.

MR ZER. But first of all, you would
need to adjust the data for the pulse w dth because
again let ne remind youu W're not drawing criteria
for RIA simulation tests. W're drawing criteria for
BWRs and in BWRs, the pulse is going to be rmuch wi der
and we have to take that into consideration.

DR ARMJO |Is there an acceptable
nmet hodol ogy for correcting for pulse width and does
the staff recognize --

MR QZER | don't think there is an
accepted net hodol ogy, but | don't think it's rocket
science either. | mean we can discuss it with the
staff and we can ei ther convince themthat our nethods

are good or work with them so that FRAPTRAN can be
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used to adjust for this.

DR ARMJO But you haven't done that
yet.

MR OZER:  No.

DR. ARMJO  Ckay.

MR QZER: No, it's just an observation.

CHAI RMAN SHACK:  Concl usi on pl ease.

MR. (OZER  Conclusion. OCkay. For
conclusion, yes, we agree that RIA criteria should
change but just the fact that a change is needed
doesn't mean that we have a safety i ssue on our hands.
W support the application of the interimcriteriato
new plants, we feel that the interim criteria
conservative with roomfor inprovenment. W feel that
final criteria should be technically well founded.

VICE CHAIR WALLI'S: Does that mean that
the interimcriteria are not?

MR QZER | think that's the point.
Vell, the point that | was nmaking is that there is
still roomfor inprovenent there. They had to produce
somet hing quickly for the new plants to be designed,
but we feel unconfortable with those criteria if they
were to be applied to current points because they are
really conservative. The new plants can designh so

that they can bypass. They can not enter into a
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situation where this would be a problem

But when we are to apply the criteria to
operating plants, we need to consider the benefits
versus costs. There are sone hidden costs to this,
not costs, but hidden results that are unexpected. |If
you try to design a course that you will never have a
failure, you end up with flattening your flux to the
poi nt that now fluence on the pressure vessel starts
toincrease. You start using nore and nore assenblies
|l ess efficiently so you have storage problens.

So there are all these things that have to
be taken into consideration. What is the benefit that
we are gaining from requiring overly conservative
criteria? Is it a smart thing to do? And again, the
sales job will work gladly within NRC to reach a
consensus.

DR ARMJO | think that's all the tine
we have. Appreciate it. Thank you very much

MR. QZER: Ckay. Thank you

DR ARMJO It's all yours, M. Chairmn.
| failed again.

CHAI RVAN SHACK: W'l take up our next
topic which is our Risk Mnagenent Technica
Specificationlnitiative 4b, Fl exi bl e Conpl eti on Ti nes

and that's brings us back to George who is very good
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at staying on schedule. Right, George, so we can nake
up sone tinme?

DR APCSTOLAKIS: | have 45 minutes left.

DR CORRADINI: Yes, that's what | told
him Forty-five mnutes.

DR. APCSTOLAKIS: So we'll start right
away.

CHAI RMVAN SHACK:  Yes.

DR. APCSTOLAKIS: Okay. As we know, 10
CFR 50. 65(A) (4) requires the assessnment and nanagenent
of the risk from nmaintenance activities and the
i ndustry has devel oped a report, the NEl 06-09 rev. O.
And the staff has reviewed it. W received the safety
evaluation report recently and essentially this
initiative 4b all ows t he extensi on of conpl etion tines
of selected Ilimting conditions for operation
following certain rules that are based on risk
assessnment and provided, of course, that there are
al so sone actions that are called risk nmanagenent
actions. So this is the subject of today's neeting
and who is starting the neeting?

MR. TJADER: Dr. Apostolakis, Dr. Shack,
ACRS Conmi ttee Menbers, thank you for inviting us here
to present Ri sk Managenment Tech Spec Initiative 4b,

Ri sk I nformed Conpletion Tines. W will be presenting
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the NEI 06-09 as Dr. Apostol akis said, the guidance

docurment and its associated safety evaluation. The
gui dance docurnent includes the process, the limts,
the requirenments, the guidance associated wth
i mpl enenting Initiative 4b, R sk Infornmed Conpletion
Ti mes.

As suggested by the subcommittee neeting
whi ch we were before on March 23" we will focus on
provi di ng an overviewof Initiative 4b for the benefit
of those who have not yet be introduced to it. W
will highlight the benefits. W wll discuss issues
related to cumulative risk and other issues that we
di scussed and tinme permtting if we can discuss the
one that was nentioned at the end of the neeting
operability versus functionality and we'll di scuss PRA
adequacy. And then, of course, we seek a letter to
t he Conmi ssion supporting this initiative.

Qui ckly, the purpose of the risk
managenent tech spec initiatives in general and this
one in particular is to align the tech specs with the
Comm ssion's 1995 policy statenment on the use of PRA
whi ch encourages the use of PRA in decision making.
The purpose is to make the tech specs consistent with
t he mai ntenance rule and other established guidance

such as the reqgulatory guidance 1174, 1177 and 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

209
NUMARC gui dance 9301 which i s endorsed by NUMARC 182.

The purpose i s to enhance safety. Current
tech specs are in general legalistic, prescriptive,
rather rigid. They focus on single systens. Risk
managemnment tech specs would be flexible. They would
be process oriented. They take into account the
integrated plant considerations, integrated plant
risk.

VICE CHAIR WALLIS: Do you have an
estimate of the enhanced safety on some netric?

MR TJADER: The netrics are included in
t he gui dance docunent.

VICE CHAIR WALLIS: Do you have an
estimate of how much safety will be enhanced or is
this just an enpty statenent?

MR TJADER | don't believe it will be an
enpty statenent, but we don't have anyt hi ng quantified
if that's what you nean.

VICE CHAIR WALLIS: Just a hope that it
m ght have happen.

MR. TJADER. Yes. |It's a hope. It's a --

MR RUBIN. This is Mark Rubin fromthe
staff. Let ne give a perspective of that though I'l
have to add that it indeed is a hope, but in this

case, it's a nore inforned hope than the current tech
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specs woul d al l owyou to actual |y achi eve. Because as
everyone is well aware, the current specs with single
AOT tines would allow you to reenter them

VICE CHAIR WALLIS: But there's an
opportunity to enhance them

MR. RUBIN  Yes sir.

VICE CHAIR WALLIS: But you m ght al so
decrease safety if you m smanage it.

MR RUBIN. If you mismanage it, the
potential would be there, but the control in place
woul d hopefully prevent that. |In fact, the
opportunity here is a nmuch nore rigorous anal ytical
nmet hod that would allow you to achieve the safety
benefit if properly inplenented.

MR. TJADER: Yes, we assune that it wll
be i npl enented properly and that it will not be abused
to the extent that hopefully it cannot be abused
Initiative 4b, Ri sk I nformed Conpletion Tines, it uses
configuration risk managenent assessnment of the
configuration of the plant to calculate a real tinme
conpletiontinme, tech spec conpletiontine, torestore
systens to operable status based upon plant
configuration and associ at ed guantified risk
assessment. It extends the conpletion time fromthe

exi sting conpletion tinmes of the tech specs which we

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

211

call frontstops up to a risk-inforned conpletion tine
not to exceed 30 days which ever is |ess.

The status, the guidance docunment is
currently conplete. The safety evaluation is conplete
and we expect it to be issued at the end of April.
The Sout h Texas pilot plant, its |icense anendnent has
been reviewed. It's been in-house for a couple of
years. W expect to issue it this sumrer and the
second pilot, Fort Cal houn, shortly thereafter.

The benefits, it's risk-inforned. It's
based upon the risk associated wth plant
configurations. It's real tine. It allows for rea
ti me decision making. The benefits include enhancing
safety and i nprovi ng effectiveness. |t focuses on the
correct course of action to take. It focuses on
repair of equipnent, returning systens, operability
and not necessarily on shutting down and thereby
avoi ding unnecessary plant transients such as
shutting. It can avoid NOEDs in the future.

It takes into account integrated plant
risk. It focuses on plant risks and as Mark Rubin
just alluded to it nmnages the configuration. It
manages nultiple SSC conmponent inoperabilities and
while the current specs focus on single system

inoperabilities, it takes into account once you're in
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arisk-inforned conpletiontinme bothtech spec systens
and non tech spec systens that are addressed by the
PRA.

DR. ABDEL- KHALI K: But dependi ng on the
| evel of detail of the PRA the applicant can sort of
pi ck and choose which ones to apply this methodol ogy
to while retaining the current prescriptive nethod in
tech specs to other tech spec limts.

MR. TJADER: It can only apply it to the
ones in which the PRA has been audited, certified to
appropriate, acceptable to assune that.

DR. ABDEL- KHALI K:  Ri ght.

MR. TJADER Yes, they can. It's a
voluntary entry into a risk-informed conpletion tine.

DR ABDEL-KHALIK: Right. So the fact
t hat soneone can sort of pick and choose which tech
spec |limt to apply this nethodology to rather than
applying it intotal to all tech spec limts raises in
my own mnd sone concerns because the interaction
bet ween various tech spec limts nmight not be captured
by this methodol ogy.

MR HOWE: Let ne address that, Bob.

MR TJADER:  Sure.

MR. HONE: Even if you only apply it to a

certain subset of tech specs, the other systens that
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are still part of your PRA nodel, if they are
unavail able, they're still considered as part of the
risk calculation for risk-inforned conpletion tine
whether they could operate under risk-informed
conpletion time or not.

For exanple, the site wanted to apply it
to -- For exanple, Fort Cal houn, our single system
pilot for ECCS, their auxiliary feedwater woul d not be
part of the risk-informed tech specs that they're
proposing to apply this to, but if they were in an
ECCS out age and they al so had problens with auxiliary
feedwater, that would have to be factored into the
ri sk-informed conpletion tine with ECCS. So even if
you opt out certain systens for whatever reason and
they are part of your PRA nodel, they still factor
into the risk-informed conpletion tines for the other
systens are subject to risk-inforned conpletiontine.

MR TJADER: In a sense, it's conservative
not to apply it to everything that it could be applied
to. It's only being -- W' re extending --

DR ABDEL- KHALI K: But that's what's not
clear in ny own mind that it is really conservative
that you can | ook at a subset.

MR TJADER: Well, as Andrew said, all of

the systens that are in the PRA have to be consi dered
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in the calculation of the risk-informed conpletion
time for the specs that it applies to. But by not
allowing it to apply to certain systens that perhaps
you don't think that the PRA woul d be conservative in
inapplying it to that one, then you are excluding it
fromthat one bei ng extended. |In other words, you are
l[imted to being within just that --

MR RUBIN. This is Mark Rubin again.
Perhaps | could give you an exanple or two. As Andy
nmenti oned, regardless of which systens they plan to
extend the conpletion tine, all of the system
interactions and the inpact in a risk nodel are
assessed when you | ook at extending a risk-inforned
conpletion tine. Wat perhaps should be | ooked at in
considering the benefits or even the negative
attributes of this program but | think that there are
definitely benefits, 1is that the current tech
specifications are not risk-based or risk-infornmed at
all. They've cone from historical precedent.

W've tried to level the playing field
over a nunber of years by looking at the risk
contribution of single AOTs, but they're definitely
not risk-informed and by noving in that direction
we're certainly nmoving in what | think is a positive

direction. So even if you just start extending some
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of the systenms in a risk-infornmed manner, you stil
will consider all of the systens inpacts vis a vis
their unavailability in that risk nodel when you
consi der the changes to the systenms that conme under
4b.

DR MAYNARD: And as | understand the
process, an applicant for this application, they have
to denonstrate that their PRA for those that they're
applying this to does take the rest of that into
account and that gets reviewed as part of the audit
and the i nspection and everything by the NRC. So they
have to denonstrate that they do take the other
factors into account, those things that they don't
ri sk inform

MR HOWE: Two inportant things is they
have, for the systenms that they want to apply it to,
to denonstrate that their PRA nodel actively reflects
the design of the |licensing basis whether it's
conservative or whatever justifications. W also | ook
at the scope of everything in their CRVWP configuration
ri sk managenent program | ooking for just those types
of interactions when you' re not dealing with a full
scope on it, absolutely.

DR, ABDEL- KHALI K:  Thank you.

MR. TJADER: Next slide. The guidance
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docurment as | previously said, it includes the
nmet hodol ogy, the deci sion maki ng process. It includes
requi renents gui dance. It includes requirenments for

PRA technical adequacy and configuration risk

nmonitoring tool requirenents. It includes netrics
that are limts for quantified configuration and
currul ati ve risk, docurnent ati on and trai ni ng

requirenents.

The ri sk managenent gui dance docunent, the
wor d "gui dance" i s perhaps sonewhat of a m snomer, but
it is that the title is R sk Managenent Tech Spec
Gui dance NEI 06-09. It will be incorporated into the
tech specs, the adm nistrative control section of the
tech specs. It will referenced by revision nunber
and/ or date. That makes the requirenents that are
listed in +the guidance in the docunent and
particularly in section two will nake themtech spec
requirenents. | will require a license amendnent to
change the version of that gui dance docunent that nmay
be appli ed.

Now for an exanpl e, a coupl e of exanples,
the conpletion time, the frontstop is the current
conpletion time as | nentioned. The risk-informed
conpletion time is the configuration risk managenent

program quantified as faced configuration conpletion
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time and the backstop is 30 days.

Let's go to the next slide to take a | ook
at tech spec. A current tech spec would be B.1.
Condition B, the systemis inoperable. B.1l, restore
the system to operable status within 72 hours. The
procedures B.2 are the required actions. B.2 are what
woul d be added by the Initiative 4b. That is if a
licensee determines within the existing conpletion
time that they cannot restore a system to operable
status and that they wish to apply, they voluntarily
apply a risk-informed conpletion time, they would
perform a quantified risk assessnent wthin that
exi sting 73 hours and det ermi ne whet her an appropri ate
ri sk-informed conpletion tinme would be up to a nax of
30 days. That conpletion tinme, that risk-inforned
conpletion tinme, then would apply until the status of
the plant changed or until they exited the required
actions. They had restored the systemto operable
st at us.

DR ARMJO So they could do this while
the plant is running. Sonething beconmes inoperable
and then step in and do this anal ysis.

MR. TJADER  Yes.

DR ARMJO  For how many systens coul d

they do it?
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MR. TJADER: For every -- As | said for

every configuration, once you're in a risk-inforned
conpletion tinme, you establish the time that in
essence is the time to restore the system the entire
plant, to a conpletely operable status. That tine is
associated wth a configuration. Wen that
configuration of the plant changes --

DR. ARMJO Anot her piece of equi pnent
becones - -

MR. TJADER  Becones i noperable. You nust
recal culate that risk-inforned conpletion time and
apply the new risk-inforned conpletion tine. W have
a couple exanples right after this which will get in
and shows you how that applies. If things are
restored, that conpletion tinethen could be extended.

DR. BONACA: The question | have is this,
however , I didn't ask that question on the
subconm ttee, assume that you have calculated an
acceptable RICT of 20 days and |less than 30, but
really to restore the pi ece of equi pnent, all you need
is five days.

MR. TJADER: | think the notivation for
restoring it at an appropriate tine woul d be that they
would minimze the accunulated risk that the plant

woul d be exposed to. | don't see any benefit for them
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being in an inoperable status any |onger than they
woul d have to be.

DR MAYNARD: The licensee has a | ot of
notivation to mnimze the time that the safety
systens are out of service.

DR BONACA: | know that.

DR. MAYNARD: You have performance
indicators. There are a nunber of things that rely on
t hat .

CHAI RMAN SHACK: He's al so going to be
rolling up an accunul ated ri sk.

DR MAYNARD: You bet. Yes.

CHAI RVAN SHACK: That he has to track.

DR. BONACA: I'mtrying to understand,
however -- Ckay.

DR. MAYNARD: But now they can take it out
for the 72 hours and restore it to service, take it
back out for another 72 hours.

MR RUBIN. That's correct and you
accurrul ate ri sk, of course, as you do that as well.

DR MAYNARD: Yes.

DR. APCSTOLAKIS: |If you have | ost one
train of, say, high pressure injection and you still
have the others, you go through this. [|f during the

time that you have determ ned, the new conpletion
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time, the second train fails, so the sane system so
you have lost the system conpletely, you stil
continue and you have a new ri sk now.

MR. TJADER: If you have | ost function.

DR APOSTCLAKI S:  "Function" neans what?

MR. TJADER If you've lost your specified
safety function, your design -- First of all, there
are a coupl e things you have to consider. You have to
-- If there is an existing condition that addresses
both trains inoperable, then you can consider
extending that conpletion time. |If there is not
condition that addresses both trains inoperable, you
cannot .

DR, APOCSTOLAKI S: "Existing condition"
nmeans what ?

MR TJADER. In other words, there's a
condition. Two trains of the system are inoperable.
Restore one train within four hours.

DR. APOSTOLAKI S: Right.

MR. TJADER If that condition exists, you
can apply a risk-informed conpletion tine to that if
you have not |ost total function, safety function.

DR. APOSTOLAKIS:  And "safety function"” is
considered the function of that system because a

function may be --
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MR. TJADER No. A system can have
mul tiple functions, but the function we're talking
about is the specified safety function required by
tech specs that is enconpassed by operability, the
definition of operability.

DR. APOSTOLAKIS: Let's say the function
is injection of water under high pressure.

MR TJADER. And if the second train is
i noperabl e because it cannot inject the specified
required anount of flow into the |oop, you cannot
apply a risk-infornmed conpletion tine.

DR. APOCSTOLAKI S:  Ckay.

MR. TJADER: If it is inoperable because
you' ve suddenly found out -- First of all, if it's
i noperable and there is a condition that addresses
both trains inoperable, you can apply it, let's say,
if the reason for inoperability is not really because
you've |lost that specified safety function, that in
addition, the PRA can address. You can apply this
risk. You can apply it if you ve not |ost function.
If the PRA accurately reflects the degree that
functionality is retained, then you can apply it to
extent the conpletion tinme. |If you' ve lost function
or the PRA does not address that capability even if

you t hi nk you' ve retai ned that function, the PRAcan't
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identify down to that | evel of detail, then you cannot
apply that risk-inforned conpletion time and all that
is specified in the gui dance docunent.

Let's go to the next slide here. These
are the metrics, thelimts. There are two tines that
we go to. One is called the risk managenent action
time and that is when in a risk-informed conpletion
time we've accunulated an I1CDP or an ILERP of up to
10°° or 107,

VICE CHAIR WALLIS: What does an | CDP
mean?

MR TJADER Increnental.

DR APOSTCLAKI'S: Increnental CDP

MR. TJADER Increnental core damage
probability and increnmental --

VICE CHAIR WALLIS: Is that based on the
yearly average or the instantaneous state or what?

MR. RUBIN. | nstantaneous integrated over

VICE CHAIR WALLIS: | nstantaneous
i ntegrated over the whole year.

MR RUBIN. No, for the period in
guesti on.

VICE CHAIR WALLIS: Only an antici pated

peri od.
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MR. RUBI N: Yes.

VICE CHAIR WALLI S:  Ckay.

MR, TJADER It's the configuration
specific risk since the conponent is inoperable.

VI CE CHAIR WALLIS:  So you coul d have 1P
for one day.

MR TJADER: That's instantaneous.

VICE CHAIR WALLI S: That's instantaneous.

MR TJADER That's a different one. That
is another nmetric specified in the gui dance docunent.
And then there is the risk-inforned conpletion tine
calculated to the 10°° ICDP, 10° ILERF not to exceed
30 days and not exceed instantaneous CDP of 10° or
LERF of 10°“

DR, APCSTOLAKIS: But that's sonething
that the industry voluntarily has inposed.

MR. TJADER That's right by adopting the
gui dance docunent. That's correct.

DR. PONERS:. This just strikes ne as very
stringent nunbers.

MR TJADER W believe it to be
conservative

VICE CHAIR WALLIS: Conservative?

MR. TJADER: The | CDP cal cul ati on.

VI CE CHAIR WALLI S: Conservative to what?

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




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

224

DR. BONACA: Dependi ng on ri sk.

DR. PONERS: Yes. Had they asked nme off
the top of ny head to set those nunbers | woul d have
set themall higher. | nmean | just did it while you
were tal king and your nunbers surprised ne.

MR. HONE: Fundanentally, they were set to
be consistent with the Miintenance Rule limts that
wer e endorsed by Reg. Guide 1.182 and NUVARC 93. 01.

MR RUBIN. This is Mark Rubin. | could
givealittle historical insight that relates to those
nunbers. Back before the Miintenance Rul e was even
envi sioned, we did some studies of naintenance |ogs
and we | ooked at instantaneous plant risk just to get
an idea of where we were and peopl e were rather
startled to see sone plants in 10* CDF space for sone
periods of tine. So | think it was felt to be prudent
that that's naybe not a good nunber to target for
But you're right analytically --

DR. POANERS: 10°% for three days is 10"
for a year.

MR RUBIN  Yes sir.

DR. PONERS: | find this just interesting.
| " mdelighted to see you capping that. | think that's

CHAI RMAN SHACK: You made that statenent,
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but you're not the one that introduced the cap. The
i ndustry did. In your own reg. guides, you have no
cap.

MR. RUBIN. The cap was also identified in
an industry PRA guides docunent. Biff, what's the
nanme of that thing? The EPRI --

MR BRADLEY: PRA PSA out | ooks.

MR RUBIN: Yes, and the staff
specifically did not endorse that nunber. |It's just
an operating guidance, guideline, that the industry
uses and we don't have a hard knife-edge det erm nat or.

VICE CHAIR WALLIS: So these good future
plans that claim to have CDF 1E° wll have
essentially the CDF governed by these risk managenent
actions.

MR RUBIN  Yes.

VICE CHAIR WALLIS:  VWhich will overwhel m
the --

DR. PONERS: Yes, exactly so.

DR ABDEL- KHALIK: But if you have an
action that woul d take a few hours, that neans during
that few hour period if you apply this criterion, the
i nstant aneous value of the risk can be very high.
Shoul dn't there be a limt then on the instantaneous

val ue of the risk?
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(Several "There is.")

VICE CHAIR WALLIS: That's the 1E°®

MR. TJADER That's the 10° CDF and 10"

DR. ABDEL- KHALI K: Okay. Thank you.

DR. APOSTOLAKI S:  Now i s that
i nst ant aneous?

VICE CHAIR WALLIS: Yes. That's what he
nmeans.

MR. HOWE: Configuration-specific core
damage frequency.

DR APOSTOLAKIS: If it were --

MR HOWNE: It stayed the entirety. It's
fromour pilot plants and froma proposed pil ot plant
we don't feel that those limts are going to be
encroached upon very frequently especially for our
Sout h Texas pil ot.

MR. RUBIN. Also, Mark Rubin again, if |
coul d add the t hought that when you put yourself in a
very high instantaneous risk configuration even for
short periods of time your assum ng recovery. You're
assum ng that you'll get out of that state in a short
period of time. Wat happens if what you're doing if
you open a mai ntenance pack to restore a valve or a
sol enoid actuator and you find out the Oring is

mssing? | can't restore that conponent for seven
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days.

VICE CHAIR WALLIS: Is there a cunul ative
l[imt? | mean, can you do this 20 times or sonething?

MR TJADER That's the last -- W're
going to tal k about that.

VICE CHAIR WALLIS: You're getting to
t hat .

MR. TJADER: There is a periodic

assessnent of the cunmulative risk in --

DR. APOSTOLAKIS: |'mjust curious.
MR. TJADER: -- in accordance with that
and we wi ||l address subsequent.

DR. APOSTOLAKIS: Is it possible that you
can have the current conpletion, the frontstop, and
let's say that's a week. But you don't do any
cal cul ations now, right, because nowit's regul ations
and you know that for this conponent you have a week.
s it possible that five days into the week your | CDP
and | LERF exceed these limts?

MR. HOWNE: Possible? Yes. Likely? No.

DR. APOSTOLAKIS:  And why woul d that be
accept abl e? What?

MR. HOWNE: Possibly? Yes. Likely? No.

DR. APOSTOLAKI S: How do you know? |

don't think we've ever done it. Biff.
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MR. BRADLEY: Bradley NEI. | just wanted

to mention that's why A4 of the Miintenance Rul e was
devel oped and i ssued was to address your situation and
A4 applies to all plants so even within the frontstop.

DR. APCSTOLAKIS: No, but if I planned to
stay with the existing conpletiontinme | don't have to
do any cal cul ati ons.

MR. BRADLEY: Yes, you have to do the A4
cal cul ation. The same approach that's given here and
the sane nmetrics apply for the Maintenance Rul e A4.

MR. RUBIN. You have to assess and nanage
risk according to A4, sir.

MR. BRADLEY: Yes.

DR APOCSTCLAKIS: No matter what?

MR. BRADLEY: Yes.

MR RUBIN:. No matter what but there is
not a hard and fast nunerical criteria. This is
different. This establishes actual guidelines,
nureri cal gui delines.

MR. BRADLEY: Part of this initiative is
to establish consistency between the tech specs and
Ad.

DR APCSTOLAKIS: | don't want to be risk
informed at all. | follow the conpletion tines that

are in the regulations. You can't force me to do
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t hi s.

MR. RUBIN. The regulation requires it,
sir. Maintenance Rule.

DR KRESS: It's the Miintenance Rul e.

MR RUBIN But it doesn't give you a
definitive nunber to say yes or no. |It's up to the
i ndi vidual plants and the utility guidance. NElI set
up sone guidance to help them

DR. APOCSTOLAKIS: If they find that it's
greater than these limts.

MR. RUBIN. As long as they can claimthat
they' re managing it appropriately they skate the rul e.

DR. MAYNARD: That's the key. You don't
have to shut down, but you have to manage the risk
It means you maybe have to put sone additional
oversi ght, additi onal conpensatory nmeasures, in place.

MR RUBIN Yes, let nme give you an
exanpl e.

DR. APOSTOLAKIS: What if they don't even
have a good PRA because they are not entering their
risk-informed -- They have to do it.

MR. RUBIN. Everyone had a baseline
i nspection for enploying the Miintenance Rule. Some
had good PRAs. Sone did. You're absolutely right.

Sonme used precal culated charts. Sone used a living
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top of entry faulty nodel to rerun their PRA every
day. South Texas, St. Onofree, have very capabl e
online risk nonitors and a nunber of other plants do
as well. But the thing to keep in mnd is that they
do have to assess it and nmnage it and besides
conpensatory measure, managing mght be work three
shifts instead of one shift to get it back into
servi ce.

DR ABDEL-KHALIK: If we go back to ny
original question about allow ng sonmeone to pick and
choose, by allow ng people to pick and choose you're
not really forcing themto go back and eval uate the
appropri ateness of that frontstop.

MR. TJADER: A couple things. A plant
that will have adopted this Initiative 4B if they are
within their frontstops they still have to prior to
per f ormance of mai ntenance have to assess and nmanage
risk in accordance with A4. Furthernore, we expect
and it's witten in the guidance docunent that it is
expected the licensee is inplenmenting risk managenent
tech spec 4B will use the same PRA nodels and risk
assessment tools for assessing risk and for
i nplenenting initial 4B RMIS and for inplenmenting Ad.
So if a plant is within the frontstops of nultiple

specs then we don't expect themto put on blinders and
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not do an appropriate risk assessnent using the tools
that are available to them i.e., the configuration
ri sk managenent tool that is developed to support
initiative 4B. W expect themto utilize that and

t ake appropriate action accordingly.

VICE CHAIR WALLI'S: Can we go back to your

VR. HOWE: | can only speak
hypothetically, but as a reviewer if a |licensee cane
inand said | would |ike to apply 4B to these six or
seven subsystens, one of ny questions is going to be
why aren't you interested in these others and if it
came out that | can get some benefit for these but the
other ones it wuld kill ne because 1|'m not
conservative whet her we have the authority to change
t hings that woul d be another question. But it's not
something that's going to be just slipping past nme as
a reviewer. | wouldn't expect any reviewer just to
blindly ignore what the scope of the --

VICE CHAIR WALLIS: Aren't you enhanci ng
safety? | nmean, it seens to ne that you have
somret hi ng whi ch previously you had to do i n three days
and now you can look at it and say | don't really have
todo it inthree days. | can take two weeks because

| can nownmake it -- It's not very significantly until
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two weeks. So you're letting themtake |onger to take
t he acti on which would seemto put it in arisky state
for longer. Therefore, you' re not enhancing safety.
You' re decreasing it.

MR HOWNE: If that's the way it was
applied, you would be correct. That would not be
enhancing safety. That's not what we --

VICE CHAIR WALLIS: You said you were
enhancing safety with this rule.

DR. PONERS: | think you're looking at it
maybe in the wong way, G aham Here's the situation
that they're trying to avoid and we have encountered
this many tines is people wll start to repair
sonmething that's down. They will get into a situation
where they said they realized they cannot neet the 72
hour. They cobbled the thing back together, get it
operational and then take it back down agai n and t hat
cannot be a safer system than taking the extra ten
hours that it would have taken to fix it.

MR TIJADER O they may cone in and
request a notice of enforcenment discretion where we
woul d have to quickly evaluate that and nore often
than not, we will grant them an extension of tine.

VICE CHAIRWALLIS: That's true where they

get into the situation where they can't fix it in the
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time avail able. But where they just don't want to fix
it they just let it drag on and they say it's not risk
significant. That is a possibility and that is not
enhanci ng safety.

DR. MAYNARD: | really don't think that's

MR. TJADER Let nme address that. |If you
go back to slide 20, one of the things that we are
going to be developing is we're going to engage the
resi dent i nspectors of each plant to provi de oversi ght
for the inplenmentation of Initiative 4B. But sone of
the things that must be docunented that are required
by t he gui dance docunent that will be incorporated in
the tech specs that will be tech spec requirenents is
that they will have to docunent, log in, the date and
time of entry into a risk-infornmed conpletion, the
thing at exiting the risk-inforned, PRA functionality
assessnment, i.e., it's inoperable however we're going
toutilizeits functionality capability in determ ning
a risk-informed conpletion tine, docunenting that,
configuration of risk specific data, what are you
basing your quantified assessnment on, what is the
configuration of the plant so that we can perhaps
reconstruct it if need be.

Ri sk managenment actions inplenmented if
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they get to 10" ICDP. Energing condition assessnent
addi ti onal systens becone inoperable. Wat
assessnents then are taken. And accunul ated | CDP and
| LERF that is accunmul ated during that tine. These are
the things that are docunented that we can
subsequently go back and review and audit if need be
and if hopefully it is being abused, in other words,
they are | azy and don't want to restore the systemfor
some unknown reason, then perhaps we can take
subsequent action. | don't think they' Il apply it
like that. | think that --

DR. BONACA: The question wasn't about
being |azy. Wat about the fact that there are
conponents that either may cone out. GCkay. So
therefore you nmay reschedul e one system You del ay
t he ot her one, etc., because you have a wi ndow. Maybe
you end up wth several conmponents that you're
managi ng in the other service. Now --

MR. TJADER It permits you to nanage --

DR BONACA: | understand that.

MR. TJADER: And keep in mind that the
transitioning down through nodes and shutting down
there is sone risk inherent in that.

DR APOCSTOLAKIS: But | think to evaluate

Grahani s, you' ve answered that. You really would have
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to | ook at the decision options i nherent and cal cul ate
the risk of each one which includes in the case of
conplying with the frontstop shutting down what risk
you entail there and take the whol e thing.

VICE CHAIR WALLIS: If you have to shut
down.

DR.  APOSTOLAKIS: And what they are
saying, the staff is saying, is that they haven't done
the cal cul ation but they believe that the benefit is

VICE CHAIR WALLIS: I'msure with the
ot her plant which has a good nmanagenent that pays
attention to all these things, things will work out.
But you do get sonme plants that |et things slide.

MR BRADLEY: Could | nmake a statenent?

DR. APOSTOLAKI S:  Yes pl ease.

MR. BRADLEY: | just wanted to note that
out si de of tech specs there are a nunber of regul atory
incentives to mninmze wunavailability of safety
systens. It would be a very bad decision to
arbitrarily extend an AOT. You're going to take a hit
on the reactor oversight process. |If it's a
mtigating system that's MSPI. The Mintenance Rul e
requires you to track and bal ance unavailability and

unreliability. There are a whol e nunber of other
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regul atory regi nes t hat precl ude sonmeone frommni susi ng
this capability to extend the AOT. It would be a very
poor decision to do that.

DR. MAYNARD: There is essentially no
incentive for a licensee to just arbitrarily extend
and take | onger than necessary on the safety system
There are all kinds of incentives for themto get it
restored just as soon as they can and i f sonebody were
to do that, they could also just take a system out,
put it back and take it back out again. | believe
thisisultimately a nmuch better way of handling t hese
situations. QOherwise, they're going to have to cone
back for notice of enforcenent discretion or |ike Dana
said, they're going to cobble the systemback t oget her
or you're going to live with the --

DR. BONACA: There is no doubt in ny mnd
it's a better thing. But what we're looking for is
are there any flaws in the process that is being
licensed. That's the issue. So |I'mnot saying that
conprehensively, as | said during the subcommttee,
" mextrenely supportive of this. I'monly testing to
see if the process that's being inplenmented has any
pitfalls and you' re convincing nme that probably there
isn't.

DR. APOSTOLAKIS: So shall we go back to
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t he exanpl e?

MR. TJADER. (Okay. The next woul d be
slide 11, but | think we've discussed the process.

DR. APOSTOLAKI S:  Yes.

MR. TJADER This is basically for the --
If we go to slides 12 and 3, gee whiz. Twelve and
three go together. Twelve and 13 go together.

(OFf the record conments.)

MR. TJADER: If you take a look at this,
a plant is operating fromtine zero to 20, zero
mai nt enance state. There are no inoperabilities and
you're not in a risk-infornmed conpletion tine. This
first exanpl e takes the situation in which you are not
exceedi ng your frontstop. OCkay. At tinme 20, there's
a pl anned mai ntenance activity which you're entering
and t he pl anned nmi nt enance activity i s expected to be
100 hours.

DR. APOCSTOLAKIS: | think it's inportant
t hough here, Bob, to point out that before you enter
it you see the CDF is zero. Right? It's not the
average CDP that the PRA calculates. It's a CDF with
what? No mmi ntenance. You explained it |ast night.

MR. TJADER: What this really represents
is the delta CDF above the zero maintenance core

damage frequency. In other words, there is sone
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basel i ne ri sk

DR. APCSTOLAKI S:  Ckay.

MR. TJADER: Even if everything has been
serviced just from random failure. This is really
riding on top of that if that hel ps.

DR. APOSTOLAKIS: So when you say zero,
you nean there is no delta.

MR. TJADER  Delta.

DR. APOCSTOLAKI S: Go ahead.

VR. TJADER: (Ckay. The pl anned
mai nt enance activity i s expected to be 100 hours. You
take a train or the conponent out and you enter your
tech spec condition and the conpletion tinme is to
restore it within seven days. At this point, you
enter a tech spec tinme zero.

At time 40, you have an energent failure.
You have another systemfail that is reflected in the
PRA and you calculate then the new risk nmanagenent
actiontimes and the risk-infornmed conpletiontinmes at
time 40. Your risk nmanagenent action tine which is
reflected by the purple bar, you would cross that
t hreshol d where you were required to take risk
managenent actions, i.e., conpensatory type neasures
at 47 hours and if you draw the |ine out, your risk-

i nformed conpletion tine would be 17 days. That is
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beyond the frontstop of seven days. So the frontstop
of seven days, if you needed it, you could utilize the
ri sk-informed conpletion tine of seven days. But at
time 70, you restore the emergent failure and t hen t he
CDF decreases instantaneous and the graph changes.
VICE CHAIR WALLIS: But it doesn't go down

on 120. It stays up to where it was and you don't
suddenly renove the |1 CDP and you --

MR. TJADER: The I CDP, the cunul ative ri sk

VICE CHAIR WALLIS: It's cunul ated. It
doesn't suddenly di sappear.

MR TJADER Right.

VICE CHAIR WALLIS: It stays up there.

MR. TJADER: Right, but the instantaneous

goes down.

VICE CHAIR WALLIS: It's not as if it
di sappears after you've done the action. It's stil
there. You've still incurred it.

MR HOWNE: That's a valid point. The way
we've set this program up is risk accunul ates, but
even after you restore conponents to service, you
don't get to drop that --

VI CE CHAIR WALLIS: Again, you don't know.

You had to keep that.
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MR HOANE: Right. |[|f you have an energent
failure that puts you in a particularly high risk
condition and you accunulate risk very rapidly up
towards the 10° ICDP linmit, even if you restored it
before getting to 10 but you were al nost there, you
may not have much tine |eft because of the anount of
ri sk you had accumul at ed.

DR. APOSTOLAKI S:  But how nany of these
you're going to have will be taken care of |ater by
conparing with the 1.174 criteria.

MR. HONE: Wiich we're going to address in
just a mnute.

DR. BONACA: One thing that's interesting,
| nean, clearly you're going to have a daily risk
resulting from or weekly or whatever. But for the
experience | had when | was supporting operation
every nmonth we woul d | ook back and see what kind of
curve we had for unavailability because life is not
the way you plan it. Things happen in addition to
with every other service. |Is there any consideration
of that inthis? There isn't because this is just for
a tech specs and | wonder if it's being done at the
pl ant s.

MR. HONE: Are you tal king about a | ook-

back?
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DR. BONACA: A | ook-back, yes, because
you're projecting forward a certain risk profile that
is affected by conponents out of service for
mai nt enance, some tech spec actions taken fromthis.
But inreality, you have ot her things happening there
and when you | ook back, you find that in addition to
the curve that you had, you have now additional
conmponents and you have a different kind of profile
and a notice --

DR. APOSTOLAKIS: How can you have those?

MR. HONE: |If | understand what you said,
the assunption is that they know what the specific
configuration is as they occurred. |If you're in a
ri sk-informed conpletion tine and you're managing it
appropriately and then you exited it, then at sone
time through sone of the program you realize that
wait a mnute. Something else was broken that |
didn't realize that would have changed ny deci sion
that's not really part of this program That woul d be
part of the corrective action program --

DR BONACA: No, in fact, |I'm not
expecting that this would have that element. |'m
talking about in the aggregate. W have been
reviewi ng a nunber of changes to regul ation that

allows risk-informed informationtotake conponents at
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the surface either for maintenance or because of

t hrough tech specs. And |I'mwondering if the industry
at large out there if it's |ooking back and seeing
real ly what happened and trying to |l earn the | essons
of events that they have no plan. Things happen that
they didn't plan.

MR HOWE: | don't know. | don't have an
answer for that.

MR TJADER: W have a slide that covers
t hat .

MR HOAE: South Texas will address that.

DR. BONACA: Ckay. G eat.

MR. TJADER The second exanple is one in
whi ch the frontstop will be exceeded and slides 14 and
15 apply to that. At tine zero, a tech spec system
becones i noperabl e and t he ri sk managenent action tinme
is calculated at seven days as refl ected by the sl ope
of the graph and the risk-inforned conpletiontineis
projected to be greater than 30 days. The point at
which the slope would exceed the 10° So in
entering, if wutilizing a risk-informed conpletion
time, the backstop in this case would apply.

At time five, a second conmponent becones
i noperable. They are required to recalculate the risk

managenment action times and the risk-inforned
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conpletion tinmes. It turns out that the risk
managenent actiontineis relatively sooninthe order
of probably an hour or two and the risk-inforned
conpletion time recal cul ated woul d be 27 days, |ess
than the backstop. So if entering a risk-informed
conpletion tine, it then woul d be 27 days and not the
backst op of 30.

And this exanple here at Day 20, the
second system is restored. You recalculate the
conpletion time. It ends up being greater than 30
days. Thirty days would apply. You would then exit
the risk-infornmed conpletion tinme. You would take
actions to exit it either at 30 days or getting out of
t he node of taking the appropriate tech spec actions
that would apply if you exceeded the conpletion tine
as currently exist. You would get out of the node of
applicability of the spec or you would exit the risk-
informed conpletion tine by restoring the system or
systens to operabl e status.

VICE CHAIR WALLIS: Now you're assuni ng
you all can do the second in 15 days. You did do the
second. B you would fix in 15 days, right?

MR. TJADER That's the assunption in the
exanpl e.

VICE CHAIR WALLIS: But it nay be that it

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




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

244

takes you |onger. Suppose that you find that it's
going to take 25 days to fix it. Then you're out of
conpl i ance there.

MR TJADER: If they attenpt to not follow
requi red procedures, tech spec required actions of 30
days, exiting --

VI CE CHAI R WALLI S:  Maybe you can't do it.
You can't get the shaft or whatever you need to
repl ace somet hi ng.

MR. TJADER: Then you have to get out of

t he node applicability as you woul d now. You have to

shut down.

VI CE CHAI R WALLI'S:  You have to shut down.
kay

MR. TJADER: Yes, you have to shut down.

DR. APCSTOLAKIS: |I'mstill troubled by
delta CDF. | believe the point of reference --
because you know this is real tinme. It's not PRA on

t he average. You know what is out of service. So |
think the zero is when everything is working.

MR HOWE: Yes.

DR, APCSTOLAKIS: If |I'mdoing regul ar
mai nt enance and | have renoved sonet hing fromservi ce,
then | will be alittle higher than that. Right?

MR. HOWAE: The zero in these graphs
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represent the configuration of a plant where every PRA
conmponent is --
DR APOSTCLAKI S:  Wor ki ng.

MR HOWNE: -- working and believed to be

DR APOSTOLAKIS: So it's not a delta from
t he average CDF

MR, HOWAE: No.

DR APCSTOLAKIS: Not here and this is
real tinme. Okay. Because that was a little -- So
even if I'"mdoing Iine maintenance, then | have to
enter risk, right, even though it's schedul ed and
everything and | know that | have to take this train
out and work on it for a few days. Then |I'mentering
I i ke what you have there 0.5.

MR HOWE: |If you're going to exceed the
current frontstop conpletion tine, yes.

DR. APOSTOLAKIS: Yes, if you --

MR- HOAE: You have to do these
cal cul ati ons.

DR, APOSTOLAKIS: But that's where you
enter and you say |'m going to conplete it by the
given CT that's fine.

MR. HOAE: You can finish, if you want to,

t he exi sting tech specs and you woul d never have to do
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any of these cal cul ati ons. However, if you were going
to exceed it, you have to.

DR. APOCSTOLAKIS: | was told you have to
to manage ri sk

MR. HOWNE: For managed -- |I'msorry. |'m
tal king tech specs. Froma tech spec point of view,

you do not have to do any of this. Froma M ntenance

Rule A4 --

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

MR HOWE: -- you'll do exactly the sane
cal cul ations of CDF and LERF and you'll nanage that
risk, but you wouldn't have tech spec Ilimts

associated with it.

DR. APCSTOLAKIS: Okay. Now it nmkes
sense. | don't know why regul ati ons have to be so
conplicated. There must be a reason. You have
exceeded your tine, Bob.

MR. TJADER  Fortunately, 1'm done and the
only thing that's left for backup slides that | need
not go into unless you wi sh to discuss them

DR APOSTOLAKIS: | don't think we need
them So the next presentation --

MR. TJADER: Andrew was going to discuss

the itens that were suggested, PRA
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DR. APCSTOLAKI S: Adequacy and
uncertainty.

MR. TJADER: Adequacy and the Reg. GCuide
1.174.

DR. APOSTOLAKIS: -- of 4B. dCass STP

exanples. kay. Is that what you're going to do,

Andr ew?
MR HOAE: No, | was going to wing it.
DR. APOCSTOLAKI S:  Ckay.
MR RUBIN. Does the Conmttee need that
presentation? | mean we have so nuch on PRA quality

and scope that has been presented on ot her venues.

DR. APOSTOLAKIS: To tell you the truth
| don't think we need it, but | don't know if any
menbers --

MR HOWNE: It's very brief, but |I'm happy

DR. APOCSTOLAKIS: | would rather spend
time on your exanples and then the presentation from
STP because this is really what's relevant to this.

MR HONE: | don't really -- That --

DR. APCSTOLAKI S: Ckay. So we know this.
Next .

(OFf the record conments.)

DR. APOSTOLAKI S:  You have exanpl es?
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MR HOAE: No, | do not have exanpl es.

DR. APOSTOLAKIS: It was just quality.

MR HONE: There was a slide fromthis
presentation that got left in here.

DR APCSTOLAKIS: No, but | amcurious
t hough how uncertainties are handled in these cases.
Do you have a slide on that?

MR. HONE: We can tal k generalities about
what the gui dance docunent requires. | was going to
present that.

DR. APOSTOLAKIS:  Well, the guidance, the
SER at | east, says that they are expected to do sone
sensitivity analysis. | nmean, who is going to do that
inreal time?

MR, HOWNE: They're not going to in rea
time. Let me -- | mght as well go through this rea
guick since it sounds |Iike you have a coupl e of
guesti ons.

DR. APCSTOLAKIS: If you can enlighten
Ckay. That we know.

MR HOWNE: Right. That's the PRA

DR. APOSTOLAKI S:  Uncertainty anal ysis.

MR HOAE: |'Il talk alittle bit on
uncertainty anal ysis.

DR APOCSTOLAKI S:  Yes.
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MR HONE: This is fromour visit at South

Texas. This was their plans as we discussed with
them Fundanentally, they're going to identify key
uncertainties using industry gui dance docunents that
EPRI has developed. They will take those key
uncertainties for their PRA and | ook at the inpact on
the configurations in their plant where they have | ess
than a 30-day conpletion. |If they had configurations
that were way beyond 30 days, it was assumed that any
uncertainties in t he PRA  probably woul dn' t
significantly affect that decision and that seened
reasonable to us.

For those where the key uncertainties
could affect configurations that were already |ess
than 30 days, they planned to do sensitivity studies
to see within the bounds of what we know about t hat
uncertainty howcould it affect the decision. WII 30
days becone 28 days or 15 days? Wat was the
i nportance of it?

And then in accordance with NEI 609, they
propose any appropriate programrestrictions or conp
neasures for those configurations that would be
affected by the uncertainties. That's what South
Texas presented to us when we did our site visit. The

NRC team made sone recommendati ons from additi onal
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areas to be considered. But the overall approach we
felt was very reasonable for addressing uncertainty
and is consistent with the NEI 609.

DR APCSTOLAKIS: Now this is based on
their assunption that all this will be precal cul at ed,
right? That there will be a library of states of --

MR HOWNE: It is for South Texas but not
necessarily a requirenment for another |icensee. But
it identified that this would be done as part of the
| icense application process to use 4B for certain
specs.

DR. APOCSTOLAKIS: M point is that | can
see how soneone who develops this library like South
Texas did can do this because they do it in their
of fices, no pressure and so on. |If you haven't done
that and if you' re supposed nowto do the analysis in
real time, I'mnot sure howthey' re going to take care
of the uncertainties. | think it nmost likely will be
something that will be the judgnment of people as they
go along. Wy don't you ask people to do these things
i n advance and have themli ke South Texas? Have a pre
-- You can't do that.

MR HOWE: It could be done. | guess we
coul d.

DR. APOSTOLAKIS: Wuldn't that nmke nuch
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nore sense to have an analysis, a rigorous analysis,
done in an air-conditioned office w thout pressure,
you under stand what's goi ng on, rather than wait until
| have a picture |ike the one Bob showed where now
have to calculate in real tine what's going on? |
t hi nk that woul d probably not be a very good i dea.

But the second question that | woul d have
is we keep tal ki ng about uncertainties in the context
of PRA, but this is now real tinme decision naking.
I"mtrying to figure out what uncertainties are we
tal king about here. Are we talking about the
uncertainty in the estimte of conpletion? But then
again, that doesn't really matter because | | ook at
the clock. What else? Does it matter that | have
uncertainties in the failure rates? Wy would that
matter?

MR. HOWE: The biggest thing that we're
| ooking at and 1'Il ask Dr. Perry to chine in if
m sspeak is really the nodeling that you choose to
build your PRA woul d be sonething that you make in

your PRA. The exenption is the success criteria, not

DR. APCSTOLAKIS:  Andrew, | just don't see
how anyone can take those into account in real tine.

| can see them doing it in advance but not in rea
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MR HOAE: No, we don't ask themto do
that. Wiat we're asking for is for themto identify
what the Kkey wuncertainties are and provide an
assessnent of how those uncertainties can affect the
conpletion tines for those systens that are subject to
RITS, do the appropriate sensitivity studies to see
what the effect is and if necessary put programmatic
restrictions on it.

DR APOCSTOLAKIS: And | think that should
be done in advance.

MR. TJADER: It is being done.

MR. HARRISON: This is Donnie Harrison
fromthe PRA branch. The key thing that Andy
nment i oned and nmay have been gl ossed over a few m nutes
ago was all of this uncertainty analysis is occurring
at the application phase when the applicant, the
licensee cones in, and submits the application to do
this. They nust address all the tech specs that
they're going to inplenment at that point, do these
sensitivity studies at that time, not before they
actually inplenent it.

DR. APOSTOLAKI S:  You nean they're going
to tell you actually for this conponent and this

system this is the analysis we would --
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VR HARRI SON: Here's the npde

uncertainty or here is the issues that affect the key
uncertainties that affect this PRA that woul d affect
t hose tech specs and then all run sensitivity cases on
those at the application if |I'munderstandi ng what you

DR APOSTCLAKIS: But this is how South
Texas has done that.

MR. HARRI SON:  And agai n, South Texas has
t he advant age of they al ready have their pretty sol ved
nodel s, pretty solved results as well.

MR HOWE: But | don't think the process
is any different at this point for pretty solved
versus sinply sol ve the cases that you need to expl ore
the inmpact of these uncertainties on the results you
woul d get.

DR. APOSTOLAKIS: So you are pre-solving
them \What is the difference? |'mmssing the
difference. You're saying they did it and they al so
pre-sol ved cases. The other guy is going to do what?

MR. HOWNE: Everybody will identify what
they consider to be the key npdeling uncertainties
that could affect this program Every plant wll
identify alinkage between those uncertainties and the

LCCs and the systens that it will apply toit. So
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that's no different whether | pre-solve it or not for
nmy CRMP.

At that point, we need sensitivity studies
that say given this uncertainty how do |
guantitatively bound it and howwould it affect those
systens that | link to that. |If you' re pre-solved,
you're going to sinply | ook at the pre-sol ved cases.
If you're not, you're sinply going to run the new
cases that you need to explore those sensitivities at
that point and then you'll see what the inpacts are
and i npl ement appropriate programrestrictions. The
only difference is once a plant has done this, we've
reviewed it, we accepted what ever concl usions they' ve
drawn, when they actually go to inplenent their
configuration risk managenent program for this tech
spec, we woul d have a pre-solved case with a nunber on
it or they would sinply exercise their PRA nodel in
real tinme and generate that nunber.

DR. APOCSTOLAKIS: It seens to ne it would
be cl eaner to have the pre-sol ved cases.

MR HOWE: | don't disagree with that.
It's easier because you review it ahead of tine.

DR APOSTCLAKI S:  Yes.

DR. MAYNARD: But |'mnot sure that you

can pre-solve every potential case ahead of tinmne.
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t hi nk you do the nost |ikely and | arge nunber of them
But you al so have to have the capability of if you end
up in a condition that you had not anticipated --

MR. HOAE: You have to generate the case

DR. APOCSTOLAKIS: | don't have a problem
with that. Biff.

(OFf the record conments.)

MR. BRADLEY: That was the point | was
goi ng to make because the CRWP tool just |ooking at
t he scope of tech specs it's for the entire plant and
all the conponents in the plant in the PRA and it's
really i mpossi bl e to pre-quantify al | t he
uncertainties for all those conbinations. So we're
| ooki ng at the key ones in advance as Andy said and
think that's the difference. You can't on the fly do
an uncertainty calculation for every configuration
that could come up. There are too many pernutations
to do that. So we just | ook at the key conponents.

MR. TJADER: In the safety evaluation at
the end, we've listed 13 things that at a m ni mum we
expect to see in the Iicense amendnent request that a
license proposes and No. 10 addresses this to sone
degree. It says, "The request will provide a

di scussi on of how the key assunptions and the sources
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of uncertainty were identified and howtheir inpact on
the risk managenent tech spec Initiative 4B was
assessed and dispositioned.”" So it has to be
addressed in the |icense.

DR. ABDEL- KHALIK: Let me ask a slightly
different question. Let's say sonebody is going to
enbark on doing this and is going to do pre-canned
scenarios and a |ot of these pre-canned scenari os
i nvol ve just one mal functioni ng conponent, the first
one, and then the others would follow and they can
anal yze those scenarios as well. Can they cone to you
and use these pre-canned scenarios to nodify the
frontstop in their tech spec?

MR. HOWNE: The frontstop?

DR. ABDEL- KHALI K:  Ri ght.

MR. HONE: Can they? They cone in with a
separate |icense amendnent to say we think this
frontstop needs to be changed and here's our risk
basi s.

MR RUBIN. That's simlar to current
processes. You could just have a risk-inforned tech
spec change.

DR. APOSTOLAKI S: They've done it al ready

DR MAYNARD: Yes, there's a current

process in place for doing that and the guidance is
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4B.

MR HOWE: (@uidance 1.177. But the risk
managed tech spec programthat we're presenting today
has no i npact on frontstops.

DR. MAYNARD: Ckay.

MR. HOWE: The operation before the
frontstop is unchanged. |It's only if they want to go
beyond.

DR. MAYNARD: Beyond that. Okay.

DR. APOCSTOLAKIS: |If they want to change
the frontstop, then they would have to go to
regul atory guide 1.174. Right?

MR HOWNE: 1.177.

DR.  APCSTCOLAKI S: kay. The next
presentation then. |Is that what it is?

MR. HONE: That was what | had to say on
uncertainty. Were the -- There nust be anot her one.
Did you want the reg. Guide 1.174 limtations?

DR APCSTOLAKIS: Yes, | think that's
i mportant.

CHAl RMAN SHACK: (George, we're --

MR HOWNE: It's there sonmewhere.

CHAI RVAN SHACK: We're 3:45 p.m here.

VICE CHAIR WALLIS: W have an industry

presentation too.
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CHAI RVAN SHACK:  Yes.

DR APOCSTOLAKIS: We'll nove onto that
one. \What they do is there is an interesting -- Let
nme talk about it and -- If you do this too nmuch over
t he year and you cal cul ate your average CDF, then you
may end up with a delta CDF above your baseline which
viol ated 1.174.

MR HOWE: If it's significantly --

DR. APCSTOLAKI S:  What ?

MR HOWNE: If it's above the --

DR. APCSTOLAKIS: If it's above, yes. So
they have this extra criteria that says | ook back over
the year. How many tinmes did you do this? How many
triangles did you have? Do your arithmetic and find
out. It's a very interesting application of 1.174
because here 1.174 is used after the fact. Right?

MR HONE: At least the first one we tried
to do.

DR APCSTOLAKIS: Yes, it's after the
fact. Usually you have it in advance. You say if |
want to nmake this change --

VICE CHAIR WALLIS: But don't you have to
keep track of this cunulative thing throughout the
year ?

DR APOCSTOLAKI S:  Yes.
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VI CE CHAI R WALLIS:  Not just for backup at

t he end?

DR APOCSTCLAKIS: Yes, and at the end of
t he year, you go and say ny average delta CDF now was
acceptable according to 1.174. | just want to
sensitize the Commttee. This is a different use of
t hat .

VICE CHAIR WALLIS: Suppose it was not
accept abl e.

DR APOCSTOLAKIS: It's after the fact, but
it's not pernmanent.

VICE CHAIRWALLIS: Is it really after the
fact, George? Don't you have to antici pate what
you're going to get?

DR. APCSTCOLAKI S: No, they don't
anticipate. During the year, they --

VICE CHAIR WALLIS: You may have used up
your delta CDF already at half a year.

DR. APOCSTOLAKIS: During the year, they
use the increnmental ones.

VICE CHAIR WALLIS: But hal fway through
t he year, you may have violated 1.174.

DR. APCSTOLAKIS: At the end of the year,
they | ook at the average and you make a viol ation.

VICE CHAIR WALLIS: But you may have
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violated it hal fway through the year.

DR. APOSTOLAKIS: Oh, | see what you mnean.
| don't think they do, but I"msure if there is a case
like that, sonmebody will stand up and say "Hey guys.
What ' s goi ng on here?"

VICE CHAIR WALLIS: | think you have to
look at it all the way through as you go al ong.

DR APCSTOLAKIS: | nean if six nonths
into the year you have done it so many tines that you
have viol ated --

DR MAYNARD: You woul d have had a | ot of
attention for that.

DR. APOSTOLAKIS: -- sonebody is going to
pay attention to that.

DR. ABDEL- KHALI K:  Coul d you get around
t hat probl em by doing a running average?

VICE CHAIR WALLIS: Yes, do a running.

DR. APOSTOLAKIS: Do a running average?

MR. HONE: |'mgoing to show what our
expectation is and we'll get the Commttee's input.

DR. APOSTOLAKI S:  CGood.

VICE CHAIR WALLIS: Yes, | think you
shoul d do a runni ng aver age.

DR. APOSTOLAKIS: | think the expectation

isthat thisis not goingtolead youto that. R ght?
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MR. HOWNE: Fundanentally, when this was

presented to the staff for review, it was said that it
woul d conply with Reg. Guide 1.174. It should result
in no nore than a small increase in risk. The

guestion came up "Well, how given that any one entry
into this is limted to 10°®> ICDP and a small risk
increase in Reg. Quide 1.1174 is 10 per year?" |t
woul d seem |ike that's out of bal ance.

DR APCSTOLAKIS:  You have to have too
many of these. As OQto said, sonebody will pay
attention.

MR HOAE: So what we asked the |icensees
to do or excuse nme, NEI, is to put in a program app.
requi renent for a periodi c assessnent of this program
its inplementation, not just an individual LCO
extension which is very clearly addressed and has
limts and tech spec enforcenent, but |ook at once
you've put this in place, how has it affected the way
you actual | y operate your plant and your risk profile.
So hopefully this isn't too sinplistic because |'ve
tried numerous ways to present this and this seened to
be the best way. | apologize for the readability, but
basically if this is tine --

DR APOCSTOLAKIS: No. You can't do that.

MR HOWNE: | can't stand up. Ckay.
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DR. APOSTOLAKIS: Unless we wire you. Can

you wire hinf

MR. HOAE: WAit a mnute. Don't do that.
| have a pointer right here. This is core danage
frequency on the Y axis with time going on the X axi s.
So a plant is operating with nothing out of service.
It still accunulates a baseline of risk, the zero
mai nt enance risk we tal ked about.

DR APOSTCLAKI S: Right.

MR. HOWE: And over about a one year
period, the area in the curve represented in red woul d
be the core damage frequency that year. So even if
they did no nmaintenance, they would accunulate this
anount of this core damage risk that year and if they
did that year after year the same, that would be their
average core danage frequency zero mai ntenance.

O course, we knowin reality plants do
mai nt enance and t hey have sone average CDF whi ch again

VICE CHAIR WALLIS: Wen we see a CDF
guoted for a plant, it includes this increase.

MR. HOWNE: It includes the contribution
for mai ntenance and it's sneared out over the years,
the average CDF. W know in reality --

VICE CHAIR WALLIS: It zigzags around.
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MR HOWE: -- typically they're at zero.
They take things out. It goes up. They bounce
around. But theoretically, the area of each of these
green rectangles which is accurul ati ng an anmount of
ri sk woul d average out to the average annual CDF

VICE CHAIR WALLIS: But if it's nore than
t hat --

MR HOWE: It could be nore than that. If
they do alittle bit nore mai ntenance that year, then
their COF would trend up. |If they start doing | ess
mai nt enance or better mai ntenance, it will sw ng down.
So what are we asking for or what is going to happen
to a plant in RMIS phase when t hey i npl enent ext ensi on
of the LCO? So now these LCOs may be extended as
permtted by tech specs.

VICE CHAIR WALLIS: So you're increasing
the risk.

MR. HOWE: Possi bly.

VICE CHAIR WALLIS: You're increasing --

MR HOWNE: That's what we want to see to
make sure we have programmatic controls in place to
cover this. So what happens is a plant nay extend the
ri sk of one or nore of these LCOs and as a result, the
anount of green that you have here which is affecting

your change above the zero nmintenance may increase
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with tine. So basically what we're asking themto do
is to look at their progranmatic use of RMS,

basically to |ook for these, tines when they extend
the LCCs and how nmuch risk did they accumul ate which
they woul d otherwi se not be permtted to accumul ate
and to assess what that change is every two years on
an average per year basis.

VICE CHAIR WALLIS: So you're not
enhanci ng safety, are you?

MR HOWNE: |If the only thing that happened
when a plant inplenmenting RMIS was to do this, plant
risk would go up on average.

VICE CHAIR WALLIS: Right.

MR HOWE: What we've been told is and we
believe is that that's not going to be the only
i mpact. Wat m ght happen is you may extend this LCO
and do extra maintenance.

VICE CHAIR WALLIS: That hel ps you to
avoi d having --

MR. HOAE: And then maybe you don't have
to do this outage over here.

VICE CHAI R WALLI S: Good. Yes. There has
to be a payoff.

MR HONE: O nmaybe you have two or three

pl anned mai nt enance outages on the diesel generator
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here and now you' re conbining the one and you don't
have the tine taking out and restoring three tines.
You do it once.

VICE CHAIR WALLIS: Is there a reward for
t hat ?

DR. APOSTOLAKIS: -- increasing risk with
t hat .

VICE CHAIR WALLIS: There should be a
reward for that.

MR. HOWAE: Maybe we'll get into the
regul ati ons here. But fundanmentally, the |icensees
need to assess these increases in risk if they exist
and conpare themto the Reg. Guide 1.174 limts and
assure that they're belowthe 10°. If they find that
they are not, they are increasing risk, they need to
address that through the corrective action prograns.

DR. APCSTOLAKIS: Do we ever given any
rewards to the |icensees?

MR. HOWE: WMark, you know the history.
Have we ever given rewards to |icensees?

MR. RUBIN. Have we ever given rewards?

MR. HOWE: For good perfornance.

MR. RUBIN. Ch, yeah. W don't cite them
for violations.

(OFf the record conments.)
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DR, APCSTOLAKIS: Okay. Maybe STP is

next. That was very good.

(OFf the record conments.)

DR. MAYNARD: While they're com ng up
here, on the last topic we discussed, you do have to
be careful in what's done with these results because
the fact that you' ve used it it may have been an
increase in risk. It may have actually been a
reduction in risk. So I think you have to do sone
gualitative | ooking at the -- stuff because you're not
seeing a total change in risk associated with that.
| think it's a good exercise, sonmething to do, but you
need to be a little careful in how the results are
handl ed there.

DR. APOSTOLAKIS: Okay. So we have our
usual visitors fromSouth Texas, fairly newto t he PRA
busi ness. Pl ease.

MR. HEAD: COkay. W'Ill start. M nane is
Scott Head. |'mthe Manager of Licensing at the South
Texas project and with me is Rick G antom the Manager
of the R sk Analysis Goup of South Texas Project.
For the subconmittee, you gentlenmen are normally used
to seei ng Jay Phel ps, one of our operations nanagers,
who is here. He's on night shift right now hel ping

run our outage. | would note also that Rick G antom
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is on night shift right nowand is here basically off
t he night shift.

" m nmentioning that because sonme of the

answers |'m going to give if we're asked those
guestions are -- Jay Phel ps as an operations nanager
woul d give you a very enphatic answer. |'mgoing to

try toreplicate those because there is an operation's
perspective to the answers of sone of the questions
t hat have been asked.

This is pretty much an inplenmentation
overvi ew of what we're about to do at South Texas if
the license anendnent is approved and we're get
t hrough very qui ckly and answer any questions that you
all have. So the overview, we are the pilot for the

risk-informed tech specs using the configuration

m smanagenent process. It's a (a)(4) approach and we
will apply like was nentioned before. W state that
we will inplenment the guidance of 0609 NEI and that's

enbedded in technical specifications.

As a part of this process, we were also
one of the pilots for the Reg. Guide 1.200 assessnent
process. Very inportant for an operation's
perspective as Jay would say is we keep the current
tech specs the way they are. W don't make exotic

changes to the technical specifications. This is an
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option that we can use periodically if we need to, but
the frontstops and the way the tech specs | ook for the
operators right now are the sane.

W' ve added sone additional actions to
take, but the tech spec fundanmentally | ooks the sane
and we nmention in the next bullet here that it allows
us the optiontousethisif we need to and it inposes
a backstop time limt to return applicabl e equi prment
to services. I'mgoing to stop right here and gi ve you
the licensee's perspective on the 30 days because we
got real close to it in the previous discussion.

VICE CHAIR WALLIS: Can | ask you
somet hi ng?

MR HEAD: Sure.

VICECHAIRWALLIS: If you really foll owed
this through and you all owed t he operators to use risk
managemnment options for everything, naybe you don't
need the tech specs in quite the formthey are now.
Maybe you can relax the tech specs thenselves if
you're from day to day |looking at vyour risk
managenent .

MR. HEAD:. That's a possibility.

DR APOSTOLAKIS:  You need to elimnate a
frontstop?

VI CE CHAI R WALLI S:  Maybe you can cut back
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on the tech specs.

MR. HEAD: Take it out of the tech specs.
That's a possibility and we think those thoughts
This was the initiative we elected to go after first.

VI CE CHAI R WALLI S: Get sone things out of
the tech specs, right?

MR GRANTOM | think them nore than Scott
does. But yes.

VICE CHAIR WALLIS: You're thinking of
doi ng or --

MR. HEAD:. We are but that woul d be
sonmething that's further down the |ine.

VICE CHAIR WALLIS: But it's a
possibility.

VR. HEAD. |It's a possibility --
Cont ai nnent spray i s one that often gets sone interest
inthat area, but that's not what we'll be doing with
t his one.

Wth respect to the Dbackstop, ny
perspective on the backstop is, and operations would
say al so, that having somet hing out of service for 30
days would just be unacceptable. There are sone
regul atory requi renents bet ween MSPI and t he over si ght
process and even if you could say this new safety

culture initiative. |If utility enbarked upon that
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sort of process, | think they would run into a nunber
of regulatory inpacts that would nake it an
unaccept abl e place to be.

From a licensing nanager's perspective
what 30 days allows ne which we have in fact done at
South Texas, if you're near nmintenance and you're
wor ki ng on a punp and you find out that the shaft is
destroyed and the shaft is 60 days away from bei ng
built for your site, that 30 days allows ne to go get
an energency tech spec change fromthe NRCto all ow us
to operate that 60 days. So it's a regulatory w ndow
that we can re-engage the NRC if we need sone ot her
sort of relief via the tech spec route as opposed to
even the notice of enforcenment discretion route.

Like | say, we've done that before at
South Texas with one of our diesels where we had a
significant nmoment with it. So the 30 days | would
say fromny perspective is nore of something we would
exercise if there was sone significant damage to a
conponent .

The next slide, this is the scope of the
stuff that we currently have in our tech specs with
the tech spec anendnent that we have in the NRC for
review. You can see it's very enconpassing. It's a

nunber of different conmponents, a nunber of different
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systens, and |I'd say we have vi sions, somnething al ong
what you were tal king about before, to include other
stuff in here in the future once they're in the node,
once they're firmy entrenched in the nodel. Then we
m ght go back and submit another tech spec change to
i ncl ude nore conmponents in there. But right now, this
is the scope of what's in the nodel and within the
amendnent we have with the NRC.

To the question that was asked earlier,
t he next slide, one of the reasons we're doingthisis
t hat we have been doing it for many, nmany years. This
is how we've tracked risk at South Texas project for
many, many years and it's our (a)(4) assessnment that
we do in the work week and the slide, the graphs, | ook
a whole like what we're doing in tech spec space.

But to the question of do people go back
and | ook and see how they did, here, this was one of
our work weeks. The straight line is what we had
pl anned t o wor k whi ch i ncl udes sone aux feedwat er work
and a power operator relief valve work. The dotted
line ends up i s what actual |y happened that week. The
week after this week takes place. The word group gets
t oget her and says what happened. Wy did this happen?
What do we need to do? How would we do that week

differently next time? Quite often at South Texas,
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the line in fact is below what we had originally
pl anned and that's obviously good. But if we have
situations like this, we go back and look at it and
assess that week in terns of work processes or other
t hings, planning or otherwise. Wth respect to the
year, |I'Il let Rick talk about what we do with respect
to nmonitoring the risk over the year.

MR. GRANTOM This is kept. W keep a
record of all these and you can see on the actua
ti mes over here these are based on down to a m nute of
when operations returns sonething to service at that
point intine. So what we do is we collect these over
52 weeks and we contiguously place these together and
we have what's called a rolling 52 week average. So
six months into the year it | ooks back at the previous
52 weeks and determ nes what the weekly average was
and you see this and | could have actually shown this
plot right here, the rolling 52 week average, and you
can see where the average core danmge frequency as
Andy had shown on the previous graph and you can see
where the actual configuration risk is occurring for

both units.

DR. BONACA: On a weekly basis you can see

what conponents caused the curve to --

MR. CRANTOM There is an incredible
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anount of ticking and tacking and accounting that can
be done. You can see what nmintenance state you were
in the nost. Wat were the maintenance states that
contributed to nost of the risk? Wat was the down
time? Al of this stuff feeds to the Mintenance Rule
at STP al so.

DR. BONACA: This is valuable information
for the operators if you coul d showt hemwhat happened
there. So |'msure that you comuni cate sonehow t he
i nportant conponents of that and availability to them
right?

MR. GRANTOM | can give you an inportant
point in history right now \Wen we had first started
doing -- | would say we have done this right at a
decade ri ght now we' ve been performng this. Wen we
first started doi ng pl anned and actual risk everybody
had the good plan. But when we started show ng the
actual risk and what was really occurring, we used to
cone to the threshold whichis 1E-6. W would cone to
border that quite often. It got people a | ot nervous.
They started looking at it and we started | ooking at
it and our scheduling is done along the |lines of what
we call functional equi pnent groups.

So we started |ooking at the functional

equi pnent groups with this and it turns out that they
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were taking things out in series. They would take
essential cooling water out which nakes the diesel
generator inoperable. Later in the week, they took
the diesel generator out which nakes the diese
generator inoperable. So they were taking these
double hits on risk. But once they could see it, then
t hey wor ked t he functi onal equi prent groups where t hey
started essential cooling water diesels on the sane
day and work those. The risk just cane down. Now
that was not the risk group doing that. That was work
wi ndow coordi nators being able to do exactly what you
sai d, seeing the inpact and realizing there was a way
that they could risk nanage this.

DR. BONACA: The reason | was asking was
because it's true that he makes the decision. But you
make it visible to him For exanple, you show ne this
curve here, it's an -- curve. There is a limtation
to the amount of information it gives ne. |f you have
it on a daily basis of what conponents you have out,
| " msure you have that kind of infornmation and provide
t hat .

MR. HEAD:. And this is a plant tool now.
This is not just the risk group. The plant generates
this. The plant looks at it. Operations reviews it

real tinme before we've enbarked upon that work week
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and after. So Operations is involved with all of
this.

MR. GRANTOM It's inportant to note that
the risk managenent group, the PRA group, of South
Texas i s not making these plots. Operations and Wrk
Control are meking these plots and you're correct.
This opens up a whole new field of evaluation to be
able to | ook at what the inpact of renoving equi pnment
fromservice, what the inpact of making decisions on
configurations. |It's an incredible -- The opportunity
for managenent to build risk nanagenent actions for
certain specific conditions, we've opened this up
before which in previous tech specs you had no clue
what configuration you were in to even apply these
ki nds of risk managenent treatnents. So it's a really
dynam c process that seenms to work good.

MR. HEAD:. That was an attenpt to answer
your question and it's also to give you the
perspective that we've been doing what we're talking
about in many ways for a long period of tine.
Although at the same time this was happening,
obvi ously tech specs was there also and so --

MR. GRANTOM See this right here is
sonmet hing that they do as part of the actual risk too

that Scott alluded to a mnute ago. The ability now
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to go take a look at this and see where we were
relative to the plan and if it gets too far off
they'Il wite condition reports to try to determ ne
what happened in there.

MR. HEAD: kay. And the other slide, the
ot her graph over here, is what we do with the trip
risk and it's just our way of assessing the secondary
side of the plant to see if we take a feedwater punp
out or sonething what sort of trip risk we've
accunul at ed.

The next slide is with respect to the
culture at STP and we have robust PRA obviously that
neets the technical adequacy requirenments as one of
the reasons that we believe in the pilot. W have
processes and procedures and |'ve showed you an
exanpl e of that that effectively communicate the risk
t hreshol ds and identify the main actions to take when
t hreshol ds are reached. W have trai ned operators.
W' ve tal ked about we've doing this for a decade.
What we're about to do with this new tech spec i s not
that big a change fromthe operation's perspective.
You'll see the new programthat we're going to use.
But using the risk insights, taking risk nmanagenent
actions, is something that we've done a lot of at

Sout h Texas Proj ect and we have a managenent teamt hat
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has supported this process, that understands the
process and using this as a deci sion-making tool.

| f and when this is approved for South
Texas, we expect to inplenment it in a tinmely nmanner.
In essence, all of the procedures that we need to
inmplenment this are built. There are sone | ast
adjustnments that we're going to nake based on the
safety evaluation report. There are sone
recommendations in there for sone risk nanagenent
actions and we're nmaking sure those will be in the
procedures that we have.

Starting | ast summer, we've been training
on ri sk managenent tech specs for three years at | east
with the senior reactor operators during requal.
Starting last summer, we got into -- Ckay. This is
going to happen. You need to really understand the
process, what's going to happen, the conputers, how
the process will work. So we've been training al nost
since |l ast sutmer. W believe the operators are ready
for this.

As | nentioned, the procedures are in
essence approved, ready to go, or not approved, but
they are ready to go. W have already had the pil ot
class to introduce this to managenent. Rick and |

taught a four hour pilot class that introduced this to
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t he managenent | evel above QOperations, but including
Mai nt enance and Work Control. Supervisors all the way
up to Joe Sheppard, our Chief Nuclear Oficer, wll
have this training because we recogni ze that this is
a significant cultural nonent for a station to adopt
something like this with respect to tech spec. So
it's not just a licensed operator kind of thing.
Everyone needs to understand it. Everyone needs to
understand the basis for it. Everyone needs to
understand the limtations of the PRA and the
i nportance of risk nmanagenent actions and |ike | say,
there's a wi de body of people that do but all the way
up to the top. People in the decision making chain
need to understand that.

W' ve had a couple of neetings with the
regi on and a nunber of discussions with the residents
to make sure that they understand what this is going
to ook like, what actions we'll take on the station.
|"ve had sonme interesting discussions with a senior
resident along the -- | guess, the topic that we
al luded to earlier about abuse. What could a station
do with this that woul d be i nappropriate or not what
was expect ed by the regul at or when it was approved and
like I said, we agreed that between the oversight

process, the safety culture initiative, MSPI, that
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there are a nunber of ways for the regulator to take
action if a station were to be perceived as abusing
this change. So we've had those discussions with the
resi dents.

And | think what's very interesting about
this particular tech spec change is to invoke it the
senior resident will imediately know or he'll know
t he next day when he conmes to the norning nmeeting or
he' Il know when he goes to the control room It wll
be inthe log and at that point in time he can engage
into whatever level he wants to. So it's sonething
that the NRC will have real tinme involvenment. From
that perspective, it's clearly transparent as
somet hi ng we can obvi ously engage on real tine.

DR. BONACA: | wouldn't worry so nuch in
i ntentional abuse because it's just sinply that as you
proliferate the use of Reg. Qide 1.174 to get
relaxation through tech specs, through online
mai nt enance, through so many different neans and
applications, you have to be concerned about the fact
t hat each one of themeven in a snmall way provides or
has an increasing risk and therefore you may not see
the interference for that -- if that's --

MR. HEAD: And | think speaking of that

t he assessnent that we're going to be required to do
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every two years that's enbedded within the gui dance,
that's an inportant thing. R ght now, there's no
official way to share that with the NRC. W will
certainly share it with the senior resident, if
not hi ng el se, because they'll want to look at it from
a corrective action standpoint. Here was a coupl e of
interesting things that have happened. Have you taken
the appropriate corrective actions with respect to
t hose i ncidents that occurred? So it's something that
we will share with the regulator. W w Il expect the
region to reviewit as we go forward and i npl enent
this.

Crucial to how we're going to be doing
work we've alluded to it before, the precal cul at ed set
of calculations, is that we're going to have what we
call a RICT calculator and this is based on STP' s
exi sting configuration risk nanagenent tool, the thing
that you saw earlier that generated the curves for
years. W've taken that tool now and put it nore or
less in a tech spec environment. It neets the
guidelines. 1It's based on greater than 20, 000
configurations or maintenance states that have been
al ready pre-quantified and it will be using CDF and
LERF as its pre-quantified limts.

It's user interface. It's a friendly
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environment or at |least it has been the users and the
senior reactor operators have been involved in
building this so that it solves and answers their
guestions and puts it in a format that they can use
and we'll show it to you in a second. To be used by
Qperations real time is if sonmething becones
i noperabl e that's outside of the planned work week but
mai nt enance will be using it to plan the work week.
It's our vision that we don't chall enge
the South Texas 10° very often and we would not
expect that the change would with risk-informed tech
specs because one of the things that we do in al nost
all nuclear plants is the work week i s how you do your
wor k and to schedul e sonet hi ng past the work week nore
or less, it really inpacts the rest of the work
schedul e. So the mmi ntenance people or the
mai nt enance planners are inportant to understand
what's going to happen that work week and if we're
going to be using risk nanaged tech specs as part of
that work week, there wll be opportunities for
managenment and others to get involved and go, is that
t he work week we want to plan and if it is, then we'll
go forth and do what's required. It comes with risk-
managed tech specs.

Periodically, what happens is they'll
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encounter a configuration that does not exist within
t he database and when that happens, it could happen
two ways. One is we're planning a configuration for
a work week that does not exist and before that work
week happens, the risk nanagenent, the risk
i ndi vi dual s, get invol ved, cal cul ate that work week or
cal cul ate that configuration and that's now avai l abl e
to the risk planners or the maintenance pl anners.

What coul d happen al so though is that a
non-cal cul ated configuration could exist during the
wor k week? What will happen nowif it involves tech
specs equipnent is that we will have to go back and
recal cul ate that and within the guidelines, there's a
requi renent that that happens within 12 hours. W're
set up at South Texas, we believe, to be able to do
that quite easily within 12 hours to make sure that we
under st and t he consequences of that configuration had
it not been precalculated. Anything to add to that,
Ri ck?

MR. GRANTOM  Yes, just a couple of quick
things. Scott is right. The work planners, the
mai nt enance pl anners, take a | ook and they'l|l have a
risk profile planned for the week. That has to go up
t hrough managenent and gets approved by the pl ant

manager at T-2 is what we call it, two weeks prior to
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the work week and this gives you an opportunity to
find out where the risk significant wi ndow is during
that work and they have the opportunity now to start
doi ng ot her ri sk nanagenent conpensatory neasures. |t
may be as sinple as sone pre-job briefs or sone ot her
areas. But it gives you the opportunity to go and
post that ahead of time. |It's an inportant facet of
t hat .

The other part of that is the database of
the 20,000 nmintenance states, just an interesting
datapoint that we know of is that only about 500
mai nt enance states have actually occurred in either
unit. Mst of these maintenance states occurred as
Scott said due to planning. They think they' re going
to do sonmething and then all of a sudden we cal cul ate
a whol e bunch of maintenance states and we'll add a
bunch of maintenance states to go calculate. Just
things will overlap and flip and they won't quite cone
out the way they exactly planned to do that. But it
is an interesting kind of thing when we see that you
have 500 nmintenance states that have actually
occurred over the 20,000 that you have. | like to
think of it somewhat as margin in that regard.

MR. HEAD: Okay. And just real quick

this is the tool that we devel oped. Wat you see here
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is this is where the operators would go in and based
on the declaration time when their equi pnent was
rendered i noperabl e, they would enter thetinme that it
was inoperable. This is safety injection train A
common. This is taking out the whole safety injection
train A Here is when they took out a central cooling
water. Here's when they took out chilled water and
here's when the diesel went out. Now, in fact, the

di esel becane i noperabl e when the DWwent out.

Solet's gotothe next slide. This is --
So once they've entered that, here's what they'|ll be
| ooking at and I'Il ask you to | ook at the work week.
That's the first four items on here because they're
all train A And this exanple what happened is during
t he rounds, these hypothetical rounds, we discovered
somet hing wong with diesel generator C. Ri ght now at
South Texas, this would be as 303 and if whatever we
found woul d render it inoperable, that woul d be a 303
situation.

What we would do now is we would enter
that configuration's time in and we would now
calculate the newrisk conpletiontine. Wat we would
find is that within an hour and 12 m nutes we're goi ng
to cross E'® and so we basically need to inmmediately

start i npl enenting ri sk managenent acti ons because now
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we're going to be crossing this threshold and we now
have 174 hours to get us out of this configuration
before we cross E°.

There are nmany ways to do that. W can
get out of this train work week quickly or we can get
out of whatever is causing the diesel generator Cto
beconme i noperable. But this would be now his tech
spec nonment and this configuration is | have this
di esel generator Cis nowinoperable. | have to start
t aki ng ri sk managenent actions because of this nunber
which is very, very short. And here is ny new risk-
informed conpletion tinme in this configuration if we
were to stay in that configuration for that whole
time.

As stuff started beconming -- If we got
safety injection or background information in that
case, if the chiller becane operable, if you got it
operable, then the curve that you saw before would
decrease. The sl ope woul d decrease. Once EW becane
operabl e, the sl ope woul d decrease agai n and t hen al
that would be left at that point intine is the diesel
and the clock is starting back though from when we
first took safety injection out of service.

MR. GRANTOM A couple of things to maybe

just -- You have to keep in mnd. This is an operator
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in the control roomentering these conponents and
entering these tinmes in or out of service. The other
poi nt over here too to | ook at is when they cal cul ate
the risk-informed conpletion tine you can see that it
wi |l cal cul ate the 30-day backstop and it al so has the
risk-informed backstop that wll pick the nost
l[imting item out of that configuration. So this
woul d be the tool they would use to be able to apply
a risk-informed conpletion tine. This would be
docunented. This would be available to be retrieved
by the regulator, whatever, for evaluating these
condi ti ons.

And then as Scott indicated, there are
several different ways that one could get out this.
| mean, this diesel generator nay be really broken,
functionally broken, or it could have just a small
probl em possi bly with sonmet hi ng, sone cal cul ati on or
sone other item that makes it indetermnate in the
definition of what operability is.

So this tool works well. This was
desi gned by both planners and by the operating crews.
Thi s screen i s made because that's the way t hey want ed
the screen to | ook.

DR. MAYNARD: But if you end up in a

configuration that had not been pre-anal yzed.
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MR. GRANTOM Ri ght here.

MR. HEAD:. |If that happens, then you get
warned in the previous screen. You would have seen
it. In another one, you would have seen an email is
imrediately sent to risk nanagenent. In this
configuration if that were to happen, then they would
be call ed.

DR. APCSTOLAKIS: That's why they're on
ni ght shift now

MR. HEAD: That's why we're on night
shift.

MR. GRANTOM No. Really, in fact, he
managi ng the circ water structure on night shift right
now. But we have people avail able 24 hours. They're
on call to do sonmething like this and fortunately,
this sort of activity all happened during the work
week because we only do this sort of work during an
actual |y Monday through --

It's a typical process. The way it works
is there's a duty-risk engineer always on call.
They' Il get the page. They know their own duty. They
have the capability even at their own hones to be able
to calculate that. W' ve nmade that tool available to
them and we can wusually turn these things around

literally within an hour or two hours and then what
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happens is we upload the new information, the new
mai nt enance state, to the database and then the
dat abase is read over the station's LAN and then it's
avai l able to the operators then at that point in tinme
and we' ve contacted them That's pretty sinply how it
wor ks.

DR, ABDEL-KHALIK: Now the 4.62 X 10 *
nunmber, that's the instantaneous value of the risk?

MR HEAD. Yes. For that state.

DR. ABDEL- KHALIK: So that's how you keep
track of the 1 X 10°°

MR. HEAD: Right. And what we expect to
do there is that screen is going to turnred if it
goes over E® is what we think the operators are goi ng
to want. We don't have a annunciator for it. W're
just going to have that one turn red if it goes past
and the procedures all will be for what you do, how
you react to that.

VI CE CHAI R WALLI S:  Shoul dn't one of those
colum be | LERF instead of --

MR. HEAD: Right here, LERF.

VICE CHAIR WALLIS: No, over there. The
two LERF col umms.

MR HEAD: Yeah.

VICE CHAIR WALLIS: One is ILERF, isn't
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MR. HEAD. This is still going through
sonme beta testing right now W just recently changed

t hese. Yes, that shoul d have been an in there.

DR APOSTOLAKI S:  Can we wrap up now?

MR. HEAD: Conclusions are we're poised to
i npl enent the tech spec --

DR. BONACA: You do have a QA problem
right?

MR HEAD:. Yes sir.

DR. BONACA: You, for exanple, have an
i ndependent revi ew of the cal cul ati on bei ng done by --

MR. GRANTOM Yes, the process for
upl oadi ng the mai ntenance states is we go -- \Wat we
do is we do it through a sanpling. W made the
mai nt enance state changes and we do a review and a
verification of those and t hen we can sanpl e t he ot her
ones and see if we're getting expected changes t he way
we expected to. Cbviously with 20,000 we can't check
every one of them But they are all archived. Al
the calculations are archived there and all of the
software that you've seen obviously goes through a
software quality assurance program for the software

itself.

MR. HEAD: Which is stipulated in the
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gui dance docurent on how you do that.

Like | said, | summarized what |'ve said
before. The nodel is ready. The procedures were
reviewed. Qperations is trained. Station managenent
is very much aware of this and will be trained before
we inmplenment it and we do believe it is a significant
i ndustry nm | estone we --

VICE CHAIR WALLIS: The second bull et
here. Wwen it's all over, are you going to
denonstrate having done this over the two years on
what you're doing that you have actually gotten a
significant inprovenent in safety?

MR. HEAD: Wat we're going to do is
continue to nonitor the 52 week average.

VICE CHAIR WALLIS: You will. So you
intend to denonstrate that there is a significant
i nprovenent in safety.

MR. GRANTOM | would tell you that, yes,
we are going to denonstrate that there is an
i nprovenent in safety because there's an inprovenent
in neasuring safety.

VICE CHAIR WALLIS: Oherwise, it's an
enpty statenment. This is a pilot plant. You're
runni ng an experinent. You're going to showit as an

i nprovenent in safety.
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MR RUBIN. 1'd like to put it this way.
Apparently right now, you don't know where you are.

VICE CHAIR WALLIS: So why are you naking
this statenent?

MR MONTGOMERY: Say. Excuse ne. | nean,
you' ve been operating with this in parallel with tech
specs for ten years.

MR. GRANTOM Ri ght.

MR. MONTGOMERY: You can go back and show
that after Year 2 and Year 3 after having inpl enmented
that you have realized an inprovenent in safety.

MR. GRANTOM |If you were to take a | ook
at our relative 52 week average versus what our
average CDF and we'l|l have to nake the assunption t hat
t he average CDF calculation is truly an average, what
we find is that the average of the configurations that
we've been in since we've been able to neasure this
and see it has al ways been | ower than the average CDF.

MR RUBIN. However, let nme add fromthe
staff's perspective that the staff criteria for this
program is not a reduction in risk. |It's not a
necessary criteria. |It's an expectation.

VICE CHAIR WALLIS: Wiat's it for?

DR. BONACA: | would like to add that just

one avoi ded shutdown, it's a big reduction in risk.
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MR RUBIN It's a smarter way of
operating the plant, smarter way of controlling --

DR. BONACA: The current tech specs may
force you to shut down, but this will allowyou not to
have.

MR HEAD: | don't know that we'll
denmonstrate it, if | could, quantitatively because we
don't know what shut downs we woul d have had or m ssed
if we had this. But it is such a nmuch better way of
runni ng the plant in avoiding those shutdowns that we
believe that is an inprovenent --

VICE CHAIR WALLIS: | like the idea. |
think it's a great idea. But | think if you' re going
to do the pilot, you' re going to have sone neasure of
success when you run the pilot conpared with what you
woul d have done if you hadn't run the pilot and it
should really be presumably inproving safety, one of
t he neasures, or cost or sonething.

DR KRESS: Plant econom cs and not
af fecting and not reducing.

DR MAYNARD: But there are other benefits
and a lot of it is to the NRC staff too. Because a
typical process now is if you find yourself in a
situation, something happens in the nmddle and you' re

not going to be able to get it done, typically you
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will go for enforcenment discretion which nmeans you're
on the phone at night making a call and putting
together a ot of information and the staff having to
take that information and deci de whet her they believe
that it is safe enough to go ahead and extend that.
Thi s goes ahead and puts it in nore of a pre-approved
deci si on maki ng process on when it's appropriate to
extend an LCO versus when it's not. So it has
benefits to the staff and to the decision mnaking
process on when it is safe or not safe.

DR.  ABDEL- KHALI K: Do you have enough
hi storical data that would allow you to quantify the
runni ng average of the risk under the current tech
specs prior to inplenentation of this like for the
five years prior to starting and then you can see how
t he runni ng average changed over tinme?

MR. CRANTOM Yes, we do. It's based on
Mai ntenance Rule though which is based on
functionality. But, yes, you can definitely see that
once we've been able to start to manage it, there's
been a reduction in that. Plus the other factor of
this, one of the other safety benefits and | haven't
really heard anybody say this yet, in each of these
guantifications, there's non tech spec equi pnrent and

even sonme non safety-related equipnent that's being
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calculated in the risk-informed conpletion tine tinme
frame here. That's currently not done at all under
tech specs for that and just that by itself to ne in
my way of thinking is a safety inprovenent.

MR. BRADLEY: There's another safety
i mprovenent we haven't discussed and that is that this
programprovi des an i ncentive to have a better, higher
quality, greater scope PRA nodel that you will not
only be using for this, but you'll be using for al
your other risk-informed decisions including (a)(4)
and that is a definite benefit to this effort.

MR. HEAD. That's the way | was going to

answer. Biff, I'"'mglad you did. This is a gl obal
statenent. It's for the industry is the way this was
ori ent ed.

MR. TJADER As far as the pilot question
goes though, you are a pilot plant and the staff wll
go out in a year, probably not even two years. We'll
go out sooner and observe and actually we'll be
observing on a continuous basis through the resident
i nspectors how it's being inplenented.

VICE CHAIR WALLIS: It would help a great
deal if you had neasures of inprovenent because
there's a significant fraction of the public out there

that believes that risk-informng is sinply going
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easier on industry and there is no benefit to the
public. If you could showthat there is a real safety
benefit fromusing this risk-infornmed regulation, |
t hink you would do a trenendous anmount of good.

MR RUBIN. | think in actuality there's
a potential here for the type of inprovenent you're
tal king about. But fromthe staff's perspective, the
criteria guidelines we're using is no nore than a
small increase inrisk that's fully inline with Reg.
Qui de 174, the Comm ssion's guidance --

VICE CHAIR WALLIS: But that's an

i ncrease.

MR RUBIN. -- and the ACRS gui dance.

VICE CHAIR WALLIS: That's an increase in
risk.

(OFf the record conments.)

MR RUBIN. At the worst, no nore than a
small increase in risk. The reality is you'll be

operating the plant in a nuch smarter way and the
potential for reducing risk is very apparent and very
doabl e because the anal ytical methods are going to be
appl i ed here.

MR. MONTGOMERY: The point | wanted to
make previously is that early on, and in fact you j ust

alluded to it, Rick, is where you said that when we
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started inplenmenting this we realized that we were
doing things in series and that we have higher
accurmul ated risk before we inplenented this in
parallel. W now have significantly reduced through
t he application of this programthrough actually doi ng
it though not being requiredtodoit in parallel with
tech specs. Basically, they' ve had the existing
conpletion tines, operating with those, and in
conjunction operating with a risk-informed conpl etion
time and observing the appropriate, voluntarily
observing, the inplications of that on their own.
They have already realized a reduction of risk. |Is
t hat correct, Rick?

MR. GRANTOM Yes, the point I was trying
to get to is the fact that currently you don't know
where you are.

(Laughter.)

CHAI RVAN SHACK: We're going to call it

quits.

DR APOSTCLAKI S: The best statenent was
by -- Inproving the quality of PRA by itself inproves
safety.

CHAI RMAN SHACK: It's an end in itself.
Ri ght, George?

DR. APOSTOLAKIS: And that's the end.
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VICE CHAIR WALLIS: An end in itself.

DR. APOSTOLAKI S: Thank you very much. It
was really very hel pful

CHAI RMAN SHACK: Tine for a break, a 20
m nute break. Of the record.

(Whereupon, at 4:04 p.m, the above-

entitled matter recessed.)
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