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P-ROGEEDI-NGS
(8:32 a.m)

CHAI RVAN BONACA:  The neeting will come
to order.

This is the first day of the 499th
neeting of the Advisory Conmttee on Reactor
Saf eguar ds.

During today's neeting, the committee
will consider the follow ng: Catawba-MQiire
license renewal application; draft regul atory guide
DG 1107; water sources for long-termrecircul ation
cooling followi ng a | oss of cool ant accident; and
draft generic letter 2003-XX, related to the
resolution of GSI-191; assessnent of debris
accunul ati on on PWR sunp performance.

Three, PTS reeval uation project;
techni cal basis for potential revision to PTS
screening criterion; draft final version of
regul atory gui de DG 1077, guidelines for
environnental qualification of m croprocessor based
equi pnent inmportant to safety in nuclear power
pl ant s.

And finally, proposed ACRS reports.

This neeting is being conducted in

accordance with the provisions of the Federal
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Advi sory Conmttee Act. Dr. Larkins is the
desi gnated federal official for the initial portion
of the neeting.

W have received witten conments from
M. WIlliamHorin of Wnston & Strawn, counsel to
Nucl ear Utility G oup on equi pment qualification
regardi ng draft regul atory gui de DG 1077.

We have received no requests for tine to
make oral statenments from nenbers of the public
regardi ng today's sessions.

A transcript of portions of the neeting
is being kept, and it is requested that the speakers
use one of the m crophones, identify thensel ves, and
speak with sufficient clarity and vol une so that
t hey can be readily heard.

We do not have in front of us any item
of interest yet. So I'll announce that when we get
t hat .

Wth that, we will start with the first
presentations on our agenda. That's the Catawba and
McCQuire |license renewal application.

W net as a subconmttee for this
i cense renewal application on Cctober 8, 2002. At
that tine the SER came to us with the 41 open itens,

and by the tinme we got into the neeting, | believe
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the open itens were reduced to only 11.

Since that tinme, those open itens have
been resolved. The final SER with all closed itens
came to us on January 6th, 2003, and | believe we
are ready to hear fromthe staff and the applicant.

And so | will turn to Dr. PT Kuo for the
presentation.

| would like to just be aware of the
time restrictions. W have many itens on our
agendas. You have tinme scheduled until 10:15 a.m,
and | believe the applicant is pretty anxious to go
to the presentation and beat the snow storm

(Laughter.)

CHAI RVAN BONACA: So that woul d be an
incentive for us to stay on schedul e.

MEMBER PONERS: So we can really ask a
| ot of questions here and stretch this one out a
little bit for these guys.

CHAI RVAN BONACA: Al l right, okay.

MEMBER SIEBER: M. Chairman, 1'd like
to point out that | nust recuse nyself due to
conflict of interest fromthe Duke Energy situation.

PARTI Cl PANT:  Thank you.

CHAI RVAN BONACA:  So not ed.

Wth that, Dr. Kuo.
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DR. KUG  Thank you.

Good norning. We will try to keep the
schedul e as nuch as we can.

CHAI RVAN BONACA:  Yes, sure.

DR KUO The presentation will be
pretty brief.

My nane is PT Kuo, the Program Director
for the License Renewal and Environnental |npacts
Program Wth me on ny right is Rani Franovich.

She is the Safety Project Manager for the review of
the McCuire-Catawba |icense renewal application.
She will be |eading the staff presentation today,
with the support fromthe technical reviewers.

In addition to those who will be sitting
in fromat the table with her, we will also have the
key tech. reviewers sitting in the audi ence and
ready to answer any questions you may have.

As, Dr. Bonaca, you pointed out, at the
| ast subcomm ttee neeting we had about 11 open
items, and since we have resolved all the open
items, and Ms. Franovich will be briefing the
conmttee on nost of these open itens.

| would also want to point out that in
response to your comment in previous meetings on the

commtment |ist, Duke has submtted a conm t nent
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list to the staff for review The staff has since
reviewed, verified, and included the list in the
SER

In the previous neetings | have al so
infornmed the commttee that the staff was in the
process of finalizing inspection procedure post
renewal inspection procedure. That is |IPE 71003.

We have since finalized the issue, dated
Decenber 9th, 2002. | believe you all have a copy
in front of you.

Wth that, if you don't have any
questions, | will turn the briefing over to Duke
followed by the staff presentation.

CHAI RVAN BONACA: One thing | would like
to just note, that in fact the conmtnent I|ist
attached to the SER it's the first tinme we' ve seen
that. That's extrenely useful.

DR, KUO. Geat.

CHAI RVAN BONACA: And | think it would
be desirable to see that in every SER to foll ow

DR. KUG  Thank you.

CHAI RVAN BONACA:  Thank you.

MR, ROBI SON: Good norning. Thank you,
first, for the opportunity to come and speak this

nor ni ng.
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My name is Greg Robison. |'mthe
Proj ect Manager for License Renewal at Duke Energy.
Wth me today is Bob GIIl, our licensing |ead for
license renewal. Bob and | have been doing this a
long tinme, and we're very glad to get to this day
and glad to be back with you again.

Later this norning, as Rani presents
detail ed technical information about several of the
open items, we'll have a chance to dial ogue on those
items. \Wat we thought we would do for the Duke
presentation is do a small bit of background and
then tell you where we're going in the future and
give you a little bit of a feel for how we plan to
manage the commitnents you just spoke of into the
future and how we're preparing for those things
today so that we'll be ready for themtonorrow

| begin with ny typical pictures of our
power plants. |It's always good for visual folks to
realize these are on beautiful |akes there in the
Carolinas. On the left side is McQuire. |It's north
of Charlotte, North Carolina, on Lake Norman. Lake
Catawba is on the right, and it's on Lake Wlie
south Charlotte.

The next page for those who |ike details

isalittle bit of the stats of the plant. They are
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four sister units, four Westinghouse pl ants,
construction finished in the '80s, enploy about
2,200 peopl e conbi ned between the two sites. So
we're real pleased with the plants. They're running
very well, and I'mglad we can take them through

i cense renewal .

Go on to five.

Al'l right. | guess the first thing to
poi nt out on the application background, and Dr.
Powers and | were tal king about this just a noment
ago, is we took the sane teamthat we used out of
Oconee and we continued themon into McCGuire-
Catawba. So we had a good, solid core of experience
as we began the McGuire and Catawba |icense renewal
process.

We did ask for and receive approval of
an exenption request for the 20 year requirenents
because Catawba -- McCuire Unit 2 and Catawba 1 and
2 were younger than 20 years, and collectively,
again, the four sister units, we felt |like we had a
good operating experience and could proceed with
renewal .

W submitted the application June of
2001. The site supplenmental environnmental i npact

statements were i ssued Decenber of 2002. SER, as
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was nentioned, was issued in January of 2003, and
the safety and environnental reviews, the details of
themin thensel ves covered a review period of 60
years.

Goi ng forward, we had planned to go
ahead and i npl enent the UFSAR suppl enent at the next
UFSAR update, go ahead an incorporate it. It is
Chapter 18 of our UFSAR W've trained the site,
both sites conpletely on this. They' re aware that
it's there. They're aware of their
responsibilities.

W wanted to nmake it as normal a part of
t he UFSAR, not hi ng extraordi nary, nothing that woul d
be out of the norm So it's right there in the book
or right there in the electronic file with the other
parts of the UFSAR

Currently we have conpl eted our
training. W' re going through the process of
mar ki ng up procedures and i nplenenting things in the
plant. We'Il take a good portion of the reminder
of this year post approval to conplete those
procedure updates, and then we will be up and
runni ng and be able to manage the conmtnents from
t here.

We have put in place plans to evaluate

NEAL R. GROSS
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1323 RHODE ISLAND AVE., N.W.
(202) 234-4433 WASHINGTON, D.C. 20005-3701 (202) 234-4433
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pl ant changes as time goes on, and Bob is going to
present the details of sonme of that.

And then as to the future, we'l
mai ntain the records to support future assessnents
by our in-house team and al so any further NRC
i nspections that may cone along in order to validate
the commtnents that are being managed or the one-
times that are being taken care of as we nove into
t he renewal period.

So that's a little bit of background on
where we are, how we got to today, and Bob is going
to give you the next level of detail from here.

MEMBER LEI TCH: Greg, you nentioned
training. Could you say just a word about the scope
of the training necessitated by this license renewal
effort?

MR, ROBISON. Well, there are really two
| evels for the training. The first was to create an
awar eness that this new conmtnent set was there.

W' ve spent about ten years at Duke creating an
awar eness that agi ng managenent is inportant. It's
not just creating a programthat a bunch of

speci alists run, but creating an understandi ng by
the whole work force that as the plant ages we're

all responsible for managi ng agi ng.
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Well, the license renewal led to a set
of specific commtnents. So the training was to
hel p t hem under stand now we' ve gone publicly and
commtted to certain activities and details of those
activities, and we wanted to train themon that.

In addition, we wanted to train them on
t he process that we had put in place or were putting
in place to maintain those conmtnents.

So we packaged all of that in a -- how
| ong was the training program Bob?

MR dLL: Several nonths |ast sunmmer.

MR ROBI SON:  Hours?

MR. G LL: A couple hours.

MR. ROBISON: And we took all of the key
staff at both of the sites and our general office
t hrough this training.

MEMBER LEI TCH: Ckay. Thank you.

MR GLL: Oay. I'mgoing to go into a
little bit nore detail on what G eg has nentioned.

Early this last nonth I, in fact, sent
t he FSAR suppl enents to each site so that we'd start
getting in the process to make an anmendnent or an
update to the FSAR. Each FSAR i s updated
periodically six nonths after the Unit 2 outage, not

to exceed two years.

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

14

So within the next couple of years we'l|l
have updates with Chapter 18 already in the SAR

So the plants are going through their
formal review process to assure that all of the
owners of those sections are aware what the
conmtnments are and start taking ownership of the
prograns we have.

W' ve created several docunents, and I'm
going to go through these to help inplenment the
conmitnments in the plant. The first one is this
pl ant specific turnover specification, or Spec 16,
and that specifically identifies the detail ed
changes to each and every procedure that is needed
to inplenment the commtnments. These could be plant
procedures, inspection nodules, surveillance
procedures, that type of things, maintenance work
orders, work orders where a craftsperson would go
down and perhaps | ook at a strainer or the inside of
a punp or something along those |ines.

Certai n hardware, agi ng nanagenent
prograns, such as the flow accel erated corrosion
programor the fluid | eak nanagenent. Each one is
going to be annotated to indicate that it is now a
license renewal conmitnent to do that.

There's al so ot her docunents we had

NEAL R. GROSS
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cal l ed engi neering support progranms which will also

indicate that this is a |license renewal rel ated

item

The Spec 16 al so includes sonething that
we call inspection nonitoring plans for future
i nspection activities, and if you'll turn in your
handouts, you'll see a copy of the page. | don't

have it as an overhead, but this is a copy of the
page that we have for the pressurizer spray head
exam nati on.

This is right out of Spec 16. This is
the typical format for each and every one of the
prograns that we've credited, and it has atitle.
It lists all of the references that we have for it,
i ncludi ng the FSAR section where it is further
described in detail, and in this case it's 18. 2. 20.
It refers to the SER section. It will refer to
where it cane fromin the application, and in this
case it was really a response to a request for
additional information fromthe staff.

There's al so a Spec 05 which has even
nore detail in prograns and inspection activities.
So we have a reference there, and then any other
pi ece of correspondence that we mght have. 1In this

case it was response to a particular open item

NEAL R. GROSS
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This is something that the plant

16

CHAI RVAN BONACA: | thought you had that

changed for VT-1 inspections.

MR. G LL: Yes, this was the one to go

fromVT-3 to VI-1. So that was an open item we had.

So you're exactly right, Dr. Bonaca.
CHAI RVAN BONACA:  Ckay.
MR G LL: So there's a brief

description of what the programis, the acti

vity,

and then you see we have internal m | estones.

Dr. Kress?

MEMBER KRESS: | didn't want to dwell on

the details of this, but | was just reading

it, and

if you go in with a visual inspection, how do you

find thermal enbrittl enent?

MR G LL: You find the results of that

whi ch coul d be cracking, and that's why --

MEMBER KRESS:. You're | ooking for

cracks?

MR. G LL: You' re |ooking for cracks

really.
MEMBER SHACK: Well, why does it

initially VI-3 and then you do a VT-17?

say

MR QGLL: Well, a VI-3is just alittle

further away. It should be a VT-1. | think if you

NEAL R. GROSS
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go down further we've got a VIT-1

MEMBER SHACK: That's what caught ny
eye.

MR G LL: Yeah. W'Ill fix that in the
next revi sion.

CHAI RVAN BONACA: Originally it was VT-

3.

MR G LL: It was VI-3.

CHAl RVAN BONACA: -- to a VI-1 because
of the --

MR G LL: And this may be -- one of the
reasons that is uncontrolled is it's still in
review, and we'll make sure that change gets in

bef ore the next revision comes out.

The main point here is you see the
m | estones in the future, and we've incorporated the
fact that we've commtted to look at Unit 1
specifically, and then if necessary |ook at Unit 2,
and then fromthere possibly Catawba, and Cat awba
woul d have a simlar chart on that.

So there is a synergy between the two
Westi nghouse pl ants.

| also want to point out we've already
conmtted to | ook at the Oconee pressurizer spray

heads, which will occur nmuch earlier than this, and

NEAL R. GROSS
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so there may be sone | essons | earned as we have
there. It's the sane type of material, but it's a
di fferent design.

So we're not quite sure what we're going
to find when we go in there, but | had --

CHAl RVAN BONACA: At Cconee you're
| ooking only at Oconee 1 or all repressurized? |
can't remenber.

MR QGLL: | think it's just Qconee 1,
and then fromthere we deci de.

CHAI RMAN BONACA: (Qconee 1, okay.

MR GLL: It's a spray head design, and
so it's got fine holes. |It's spherical shape. |
asked the question at McGuire when | was doing sone
managenent training, information exchange, and
nobody at the site today has ever seen what the
pressurizer spray head | ooks lIike. They've never
| ooked into it.

MR. ROBISON:. W actually talked to the
manuf acturer in the process of digging out this
information. [It's got an interesting design to it
that's different than the Cconee design, and of
course, this brings up a good point about the one
ti me inspections.

They were never geared to go find aging
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t hat we thought was occurring.

CHAI RVAN BONACA:  Ri ght.

MR. ROBI SON: They were geared to dea
with those doubts when we did not really feel I|ike
we had an aging problem W just absolutely
couldn't be sure. So we wanted to go | ook again.
W want to be conservative as we |look to run the
units many nore years.

So this was another one of those
opportunities to take a | ook.

MR G LL: But it is cast all in
stainl ess steel and certainly thermal enbrittlenent
with the tenperatures and cycles and all of that.

So anyway, that's typically what a Spec
16 program description would be. They are signed
off by all of the programowners and who created it.
So there is sone ownership that woul d occur there,
and this is what we have in the interimused to get
all of our plants' procedures going.

Thi s one has no current plant
procedures, but I'll get into what we do for
preparing for long-terminspections in the next set
of over heads.

Anynore questions on this phase?

CHAI RVAN BONACA:  And the [ ast
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conm tment - -

MR G LL: This is nore sort term

CHAI RVAN BONACA: The | ast conm t ment
you have is devel op dramatic oversight. So prior to
entering the renewal period --

MR G LL: That's correct.

CHAl RVAN BONACA:  -- you will have it.

MR G LL: |If there's a need for
periodic inspections --

CHAI RVAN BONACA: Exactly.

MR G LL: -- or whatever, we would have
that in place prior to entering the period of
ext ended operati on.

CHAI RVAN BONACA: Ckay. Cood.

MR G LL: That's correct.

W feel that comm tnents made for
i cense renewal nust be naintained obviously,
particul arly pursuant to 5437(b), and that changes
to the FSAR comm tnents are going to be nade by the
exi sting 5059 program

The concern is how do you make sure that
happens in the future when you have new peopl e
per haps 15 or 20 years fromnow trying to manage
t hese comm tnents that one has.

VWhat we're created are we did a | ot of

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

21

brai nstorm ng over the past couple of years of how
can you actually change the plant and perhaps i npact
a comm tnment you've made for |icense renewal, and
through a lot of iterative processes we canme down to
you can physically nodify the plant to add or delete
somet hi ng that m ght change the conmtnent. You can
make operational changes to the plant that may
change anbi ent conditions that are worked there. It
may change a flow path, a few open valves that were
i sol ated for sone reason

In fact, we had that at Oconee where
some heat exchangers were valved in when we had them
val ved out when we did the initial review

You can al so have current |icensing
bases changed by bulletins, generic letters,
regul ations. Perhaps sone nore will come out on the
control rod drive nmechanisns that will supersede
what we've already conmitted to.

So there are nunerous ways you have to
do that. So you have to | ook at your existing
i nternal processes to see how best that can be
acconpl i shed and how do you nmake sure that if
somet hi ng does change you don't undo a comm t nent
that we've already nade for |icense renewal

Site engineering is the key in these
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areas, and they were heavily involved in the
training that we did last sunmmer at all three
stations in this area, and what we've come up with

i s an engi neering oversight docunent that's
corporately owned, and it's a conmon process for all
three sites.

| think Geg briefly alluded to this at
our last neeting we had in Cctober, and it's the
process for maintaining the |icense renewal scope,
an agi ng managenent of conponents within the |icense
renewal scope. It's an overall. |It's a very high
| evel process docunent that actually has a flow
chart init, and | have copies of it.

| don't have an overhead | can show
you, but it basically takes those three sources of
changes that you could have, plant nodifications,
operati onal changes or CLB changes and works them
t hrough a process of will it do this, can it do
this, do you have to make a change, are you within
t he bounds of what you've already anal yzed.

If you're replacing a carbon steel
conponent w th anot her carbon steel conponent,
perhaps there's no change at all. You know, these
are one out of 1,000 itens that get changed and they

cause a change to the conm tnments one has nade.
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| f you change your reactor vessel head,
do you need to change now your CRDM nozzl e
i nspection progranf? That would have to be | ooked at
to see what woul d the appropriate change be. That
woul d manifest itself in perhaps a change to the
FSAR suppl enent.

It certainly defines the specific
responsibilities in establishing the aging
managenment SPOC. | think at the |ast neeting
soneone called it "Dr. SPCC. "

Wl |, those are all three established
now, one at each site. They're in training. They,
in fact, nmeet periodically. There is a corporate
sponsor that helps facilitate the conmunications
anongst the three sites. They share | essons |earned
as they start doing some of these reviews, and it
provi des the nmethod to nmake sure that we do the
reviews when we need to have the reviews done and
that we make the right decisions on what additional
prograns m ght be needed or changes to existing
prograns or whatever

MEMBER KRESS: |s SPOC an acronym for
somet hi ng?

MR G LL: Single point of contact.

MEMBER KRESS: Single?
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MR G LL: Site point of contact, and
t hat person has been introduced to the site
personnel at McCQuire. She has a sponsor in the
engi neering area, and the engi neering nmanager is a
m ddl e manager, and that person tal ks to everybody
el se.

So there's a |l ot of comunication and
di al ogue to make sure that they know who the person
is. There's a lot of responsibility on the front
line. Modification engineers who are maki ng pl ant
nods to nake decisions and only if they need to do
they go to the SPCC.

Hopefully, there will be a self-
sufficient, and when you go through a nod checkli st
to see what docunents you need to change, you've
answered the question of am | changi ng sonet hi ng
with EQ am| changing sonething with fire
protection, am|l mnaking a new safety rel ated system
addi ng a new pi ece of paper or whatever.

That's covered in the nod process, and
only if you really get sonething different |ike
titani um versus stainless steel would you go to the
SPOC to see what to do.

MEMBER KRESS: If | could have seen the

slide, | would have known it was an acronym but --
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MR GLL: W try to do that, Dr. Kress.

MEMBER KRESS: Yeah.

MR G LL: Spell it out the first tine.

MEMBER KRESS: What does that third
bull et nmean, specially the "should they be required"
part?

MR G LL: If you put in a new materi al
and - -

MEMBER KRESS: Ch, if you do sonething
on this page that could inpact your conmm tments?

MR. G LL: Yeah. Say you put Alloy 690
in instead of Alloy 600.

MEMBER KRESS: Yeah.

MR. G LL: Perhaps you' d have to do a
new revi ew for that because you hadn't conpleted it
or titanium or sone other material that may not have
been used in that system before. You would do a
review to nake sure.

MR ROBI SON: W were concerned that we
had the expertise, of course, to do the aging
managenent reviews for renewal, but we needed to
| eave that process sonewhere so that --

MEMBER KRESS: You need to pass it on as
corporate menory.

MR. ROBISON: Right.
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MR G LL: That's right.

MR ROBI SON:  And so what we've done is
created this 229 docunment that sort of enbodies al
of that, gotten a nunber of people to own it,
plugged it back into the site. So hopefully there
wi Il be enough people around as tinme noves on
There will be a general awareness of howto do this
and at | east know where the resources are should
they want to do a new material selection and go
t hrough this revi ew process.

MEMBER KRESS: About to have a | oss of
power acci dent.

MR G LL: Activel/passive conmponent
her e.

CHAI RVAN BONACA: | hesitate to ask

MEMBER POVNERS: \Where's the back-up
gener ator?

MEMBER KRESS:. Do you have a diesel for
t hat ?

MEMBER POVNERS: Let nme ask you this
question. Wo does the SPOC report to?

MR ROBI SON: The SPCC reports to the
civil mechani cal manager inside of the engineering
departnment at each of the three sites.

VEMBER POVERS: Is that too far down the
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i ne of managenent to be effective?

MR ROBISON: | don't know.

MEMBER PONERS: | nean, how do you | ook
at that?

MR ROBI SON:  The civil nechani cal
managers supervise the majority of the program
of fice.

MEMBER POVNERS: | know they do, but the
question is SPCC is in the business of naking work
for people. Mst people kind of resent that.

MR ROBISON:. You're right. | haven't
really given that a | ot of thought.

MEMBER POVNERS: | want to give sone
t hought to it because both for optics and for the
ability to impose new requirenents on peopl e that
they're not going to like.

MR. ROBISON: It's a good suggesti on.
Thank you.

MR G LL: A good point.

Anynore questions on the previous slide?
W're up to Slide 11 now.

EDM 229 defi nes the agi ng managenent of
SPOC duties. It's the site technical point of
contact for this program Again, there's one at

each site plus a corporate sponsor. So they share
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the | essons | earned anongst all three sites and are
not on an island by thensel ves.

They can provide any gui dance for the
agi ng managenent revi ews that are done by ot her
engi neers. They al so are independent checkers of
t he Chapter 18 program changes that may occur so
t hat again we don't undo sonet hi ng.

And | expect Geg and | will be in a
role of consulting over the next year or two as
people try to nake even nore changes that they want
to now that they're finally reading the docunent in
detail, and we've already had sone of that.

MEMBER PONERS:  Screech.

MR G LL: Screech. W're conmtted to
do what ?

(Laughter.)

DR LEITCH |Is operating experience at
other plants fed into the SPOC sonmehow or how does
that information get in?

MR G LL: That would be under the CLB
type changes that m ght occur, any operating
experience that mght occur that rises to the |evel
of a notice or sonme other generic conmunication
com ng down.

MR. ROBISON. It really feeds in at two
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places. It feeds into the programowners who are
there and as part of their programkeep up with

i ndustry operating experience, and it feeds to the
SPOC, and that's where that sort of independent
review role cones in for them

At | east that was what we envi sioned.
Thi s has obvi ously not been up and runni ng that
| ong, but that would be our thought. It would
create several people who would be interested in a
topic and a good dialogue to start at their own
site.

MR G LL: Particularly the control rod
drive, the head issue. Certainly the program owner
of that is well versed in what's going on with the
other units in the country, their inspection results
and all of that, and that's the program owner.
That's why on those program summari es we had them
sign to make sure they knew what the commitnents
were, and they would nmaintain ownership as |ong as
t hey had that position and for the duration.

An additional tool we have is the
i cense renewal handbook, and this is Spec 017.
This was devel oped as an aid to the agi ng managenent
SPQCs in evaluating the inpact of plant changes on

| icense renewal prograns and scope. It contains a
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ot of information, |icense renewal scope
definitions, smart charts, the inplenmentation plans
we noted earlier.

In some cases it has drawings to help
clarify when sonething is in scope, and it will be a
[iving docunent to be updated as changes that m ght
occur in the future.

The next slide in your handout, the next
over head page in your handout is a copy of the snart
chart from Spec 17. This is McCQuire, and this is
the auxiliary feedwater system And what we have
done is collapsed all of the agi ng managenent
reviews that we did for this system down onto one
page. So instead of having multiple pages of tables
like we had in the application, in fact, we have
nore information here because the nechanisns are
listed.

But you can see for the aux. feedwater
system-- and this is it for the aux. feedwater
system just this one page. You can have carbon
steel and stainless steel. The external
environments woul d be reactor building and sheltered
and then treated water is the internal environnent.

And then you see the prograns that we

actually credited for that, what the type of aging
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effects were, what the aging nmechani snms were, and
then a sunmary |isting of the conmponent types that
are included in that part of the system and what the
functions are.

So this allows engineers in the future
to help decide if I'mmaking a plant change to the
aux. feedwater systemand |'musing carbon steel or
stainless steel, | can see that all of these reviews
have al ready been done, and I know that | don't have
to go in and change any of these particul ar
progr ans.

If I come in with sonme new nateri al
that's not covered here, then | would have to do the
agi ng managenent review, and this has been repeated
for every systemat the site, and this is true at
McCuire, Catawba, and Cconee, and it's what we call
a smart chart. It's real sinple to use.

MR ROBI SON:  An exanpl e of how the
operating experience may fit, for exanple, in the
m ddl e of the page where the words "lubricating oil"
are nmentioned, suppose an agi ng phenonenon for
| ubricating oil cane via operating experience. This
gi ves you very quick reference to say where have we
credited lubricating oil and what did we do with it.

Well, there was no aging effects and no
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programwas required. Operating experience my
change that in the future. This would then be a
qui ck rem nder of where that's supplied, and then we
coul d proceed fromthere to nake the changes.

CHAl RVAN BONACA: Now, for the
auxiliary, for the other systemyou have nmade a
conmtnment to internal inspection, one internal
i nspection, right?

MR ROBISON: |'msorry?

CHAI RVAN BONACA: As part of the -- as
inclusion of an open item | think you nade a
conmtnment to inspect the internals of this.

MR G LL: Right.

MR ROBI SON:  Yes.

CHAI RVAN BONACA: So that woul d be under
one of these progranms here, right?

MR GLL: Wll, it's a separate
comm tment that's contained separately. 1It's nore
to gain information to denonstrate that the
chem stry program was okay.

CHAI RVAN BONACA:  Ckay.

MR GLL: So that's a separate -- it's
not --

CHAI RVAN BONACA: Al l right.

MR 4 LL: I[t's a commtnent to do
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inspections. |It's not really an agi ng managenent
pr ogr am

MR ROBI SON: These are nore the ongoing
progranmati c.

CHAI RVAN BONACA:  Ckay.

MR ROBI SON:  The individual comm tnents
that may have just a single action to be taken, we
have a separate section in the UFSAR and track them
separately.

MR. G LL: W have a separate appendi X.
It would be Appendi x B that has all of those
comm tted actions.

CHAI RVAN BONACA:  Yeah, | understand
that. | just was -- | thought that | would find it
here under agi ng nmanagenent even if it is one tine
i nspecti on.

MR G LL: Right.

CHAI RVAN BONACA:  You woul dn't incl ude
it here.

MR G LL: No.

The last slide | have is on our
mai nt enance of records. Once we go through all of
t hese revi ew processes, we wll docunent the answers
by the 5059, by the nobd process, by operating

experience review determ nations. Al of this wll
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effectively manage whatever the |license renewal
commtments are. So what we have today and any
changes that m ght occur over the future, we should
have the records avail abl e for whenever an
assessnment occurs internally, and we do plan to do
t hose over the next several years, as well as the
NRC i nspection that Dr. Kuo nmentioned, some tine
late in the initial 40 year license.

So we will have the records avail abl e.
W may or may not have the sane peopl e avail abl e.
Peopl e do change jobs and all of that, but we should
have the records for all of the changes that have
been nade. W know where we started. W know what
t he changes are, and we should be in conpliance
t hrough the 40 year period and the plus 20 years.

Any questions?

CHAI RVAN BONACA: | appreciate the
presentation. | think it gives us a feeling for,
you know, what you have to do to track it, and of
course, it gives us also -- | mean, this is 20 years
to go before you get into this |license period. A
| ot of people will have retired by that tine, and
now we' ve got to see howthe NRC is going to be able
to track it.

But I guess if you have this kind of
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structured program it should be easier to verify
t he comm t nents.

MR dLL: There should be nore
efficient inspection, we would think. 1've been
t hrough those, and a |ot of the preparation for team
i nspections is gathering up the records that have
occurred.

CHAI RVAN BONACA:  Sure.

MR GLL: And if you ve got, like you
said, ten, 15, 20 years' worth of records, that's a
ot of information to go back and track through.

Anot her point we were trying to nmake
when | was tal king to McCGuire nanagenent was there
may be opportunities over the next few years to go
in and |l ook at the pressurizer. |If you're there for
sone ot her reason, you need to put that in the
pl anni ng schedul e, and if they have scaffol ding
built and they're already clinmbing all over the
pressurizer for in-service inspection perhaps, maybe
that's the tine to go in and | ook at the pressurizer
spray head and to start formulating the plans.

You don't have to wait until the |ast
outage at year 39 to do these inspections. There
may be nore appropriate, opportune tines over the

next five or ten years perhaps that one can do those
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i nspecti ons.

CHAl RVAN BONACA: Now, as you expl ai ned
before, you know, in 20 years the plant will | ook
quite different fromwhat it is today in materials,
in changes. There will be a Iot of things happening
t here.

You do have a process that you have
established to track of those changes.

MR. G LL: To keep track of those,
right.

CHAI RVAN BONACA: Now, I'mtrying to
understand how the NRC will come in with an
i nspection and interpret all the changes or verify
conmitnments to all of those changes. |It's going to
be a chal |l engi ng thing.

MR GLL: | think it will be a
challenge. | think if you break the inspection into
two parts, one of have you conpl eted your inspection
conmtnents, the one tine inspections, if you wll,
and how have you mai ntai ned the changes that m ght
have occurred over tine, and that will be a
chal | enge because we're updating the FSAR every two
years or so or in sonme plants maybe doing it
annual | y.

That's a | ot of changes, a |ot of plant
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nods to go through.
CHAI RVAN BONACA: If you change a
component with a different material, the basis for

the comm tments that you have given the NRC will

change.
MR G LL: Right.
CHAI RVAN BONACA:  You wi |l make
deci sions on your own that say, well, now we change,

you know, 600 to 690. Therefore, we don't have to
do this anynore.

MR G LL: Right.

CHAI RVAN BONACA:  Now, you don't know if
the NRC will agree with that assessnent.

MR G LL: That's correct.

CHAI RMAN BONACA: Is it going to be a
surprise for the inspection teamof the NRC to cone
in and find that you do not performa certain
conmtted function because you have repl aced the
material ? But you haven't gone back to the NRC to
see if it's okay with them

MR GLL: Rght. It my be a challenge
because of the tinme lag fromthe tinme you nade t hat
change until the inspection actually occurs. If it
changes the FSAR summary description, that woul d be

part of the update that's periodically sent into the
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staff and then reviewed by the staff.

It is a concern though, I think, if a
ot of that occurs in trying to reconstruct history
wel | down the pi ke when none of us are around.

CHAl RVAN BONACA: Wl l, this tells ne
t hat probably before you enter the renewal period
and i f you have an inspection, there may be anot her
iteration of the SER with additional open itens
com ng in and a debate on what el se you need to do

MR G LL: Yeah, | don't know that --

DR. KUO Dr. Bonaca, if | may conment
on these changes, generally when they nmake a change
according to 5059, the changes will have to be
subject to three tests, whether the changes wl|l
affect the previous calculation in terns of risk, in
terms of node of failure and all of that.

So if, say, for instance, you tal k about
t he change of materials, certainly it will change
the failure node and all of that. So in that case,
my thought is that it probably will have to submt
it to the staff for review

It's their determination whether it wll
change the accident sequence or not, but if you do
have a material change, that's a mmjor change in ny

Vi ew.
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CHAI RVAN BONACA:  Yeah. No, | recognize

there are processes in place, including 5059 that
would allow to track that. |'mthinking about there
are probably 40 or 50 plants in the period of six or
seven years will go into renewal, and that's going
to be a heck of a challenge for the staff to track

DR KUGO It will be a challenge, yes.

CHAI RVAN BONACA: Because this is a
maj or resource, the demand for the Comm ssion

DR. KUO Yeah, it will be a challenge
for sure, but the mechanismis there.

CHAI RVAN BONACA: Ckay. Thank you.

DR KUO Rani Franovich will make the
staff presentation.

M5. FRANOVI CH: Good norning. |'m Ran
Franovich. | was the Project Manager for the
staff's safety review of the Catawba-MGuire |icense
renewal application.

And to nmy right | have Ji m Medoff, who
is areviewer in the Division of Engineering. He
managed the contractor who performed the staff's
review of the agi ng nmanagenent of reactor cool ant
system and associ at ed conponents.

To ny left is Tanya Eaton, who perforned

t he scoping and screening review for the staff of
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fire protection equi prment.

Before | proceed with ny presentation,
|"d like to talk a little bit about my background.
|"ve been with the NRC for about 12 years; spent
eight years in Region Il, where | certified as a
reactor or resident inspector, and McQuire was ny
reference plant for certification; spent six years
at Catawba as a resident inspector. So it was a
good segue to come in and manage this |icense

renewal project, and it has been a pleasure to

manage.
MEMBER PONERS: So you know t hese
pl ant s.
M5. FRANOVI CH: | know these plants.
So with that, 1'll go on and get
started.
Wien we last nmet, | think there may have

actual ly been, Dr. Bonaca, 13 SER open itens and
t hen one extra one that we added that was not
docunented in the SER, and I'd like to go over the
ones that | think are of nost interest to the
nmenber s.

Wien we |last net, we were in a
di sagreenment with Duke as to whether or not fan and

danper housings nmet the scoping criteria for |license
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renewal . The staff believed they did. Duke
bel i eved that they did not, but ultimtely Duke did
identify fan and danper housi ngs associated with
ventilation systens within the scope of |icense
renewal , provided the agi ng nanagenent revi ewers
results for those conponents. The staff conpl eted
its review of the AMRresults, and that resolved the
open item

In fact, there were two open itens on
t hese two issues.

Anot her issue had to do with building
seal ant, structural sealants, especially for those
structures where ventilation systens either
mai nt ai ned a positive pressure or processed
potentially radi oactive gases fromthe buil dings.

And Duke identified an agi ng nanagenent
programthat was satisfactory to the staff for these
structural sealants. It involves a one tine
i nspection of structure sealants to insure that
there's no cracking or other degradation associ ated
wi th aging, and the staff found that to be
accept abl e.

MEMBER WALLIS: Let's |l ook at, say,
danmper housi ng. Danper housings apparently are in

scope because they do not nove, and the danper that

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

42

noves is not in scope.

M5. FRANOVI CH.  Correct.

MEMBER WALLIS: It seens a little bit
bi zarre to make the distinction, but | realize this
is the way it's done. It just seens rather strange.

M5. FRANOVI CH:  Yeah.

MEMBER WALLI'S: The operation of the
danper depends upon both of these things functioning
right, and it doesn't nove very often presumably.

M5. FRANOVICH: Right. |If you |ook at
it as kind of |ike punp casings or valve bodies,
it's really a pressure boundary function that we're
interested in.

MEMBER WALLIS: | see. That's what
you're interested in.

M5. FRANOVI CH. Exactly.

CHAI RVAN BONACA: And the interesting
thing is that Duke took the position that the
failure of these conponents would be identified by
the functional failure of the conponent itself. |
nmean, if you have failure of pressure boundary, you
woul d see it, the sanme way in which you woul d have a
failure of the active conponent.

M5. FRANOVI CH.  Correct.

CHAI RVAN BONACA: But you took the nore
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strict consistency with award of the rule and the
exanpl e of the punp casing. And during the
subcomm ttee neeting we discussed this, but the
feeling was that it doesn't harmto do a visua

i nspection of the passive conponent anyway, and so
we felt that there was consistency with the letter
of the law and also it was beneficial to have a
wal k- down and just | ook at these conponents for
physi cal conditions.

M5. FRANOVI CH: Correct, and the staff
felt that a mnor breach in the pressure boundary
may not reveal itself in a fan surveillance test
failure or a danper failure.

And when these systens conveyed
potentially hazardous gases, that's inportant. So
Duke brought themin scope. Duke disagreed with the
staff, but brought themin scope nonethel ess, and
provi ded agi ng managenent results, and it resol ved
t he open item

MEMBER WALLI S: Vel |, presunmably these
danpers are in sonme sort of a pipe work or ducting
and everything. That's in scope presunably.

M5. FRANOVICH. Correct. The ducting is
i n scope.

MEMBER WALLIS: So it would be rational
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to have the whol e encasenment in scope, wouldn't it?

M5. FRANOVICH. That's the way the staff
felt.

MEMBER SHACK: But, | nean, this is an
i ssue that seens to come up quite frequently in
i cense renewal space.

M5. FRANOVI CH:  Yeah.

MEMBER SHACK: You woul d think that we
have, you know, provided guidance to sort of settle
this issue by this tine.

M5. FRANOVI CH: Yes. W have issued an
interimstaff guidance docunment on this issue, and |
bel i eve that the status of the document is not yet
final. So once it is final, then we will feed that
gui dance back into our GALL report and standard
revi ew pl an.

PT, did you want to coment on that |SG?

DR KUO You are correct that we have
i ssued a draft position to the industry. W have
had neetings, but it hasn't been finalized yet, but
as soon as it's finalized, we will incorporate that
gui dance into the GALL and SRP in the next revision.

M5. FRANOVI CH:  Any ot her questions on
t hese open itens?

Ckay.
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MEMBER WALLIS:  Well, just that they

seemso trivial conmpared with all of those other
things that matter in the whol e system

M5. FRANOVI CH: Ckay. Thank you.

Anot her area where there was a | ot of
di sagreenment between the staff and the applicant had
to do with scoping and screening of fire protection
equi pnent .

When we | ast nmet, Duke had brought
everything into the scope of |icense renewal that
the staff took issue with, with the exception of
j ockey punps, which maintain pressure of the fire
wat er system and manual suppression equi prent for
certain areas that the staff felt were potentia
fire exposure areas.

To resolve these two open itens, Duke
di sagreed with the staff on both of them but
nonet hel ess brought into the scope of |icense
renewal an entire pressure maintenance system for
both McCGuire and Catawba, which included not only
t he jockey punps, but associated piping. There were
sonme tanks; there were sone strainers for the jockey
punps, and other m scell aneous equi prent .

So they gave us a very full response to

that SER open itemto resolve it.
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When it came to the manual suppression
and potential fire exposure areas, the staff was
interested in two areas, in particular. One area
was in the yard, and the other areas was in the
t ur bi ne bui |l di ng.

And the staff and applicant got together
and di scussed these two areas and the applicant was
able to denonstrate that there weren't any fire
exposure areas in the yard that required manua
suppression to neet the requirenents of 10 CFR 5048.
So that was resolved, and the staff accepted their
posi tion.

However, with respect to the turbine
building, the staff felt strongly that manua
suppression capability was necessary to insure that
you could mtigate the effects of a fire even though
the applicant took credit for a three hour barrier
in addition to that to prevent the spread of the
fire.

The staff felt that the fire barrier
really wasn't sufficient alone to neet the
requi rements of 5048, and they al so needed to put
the fire out. So Duke again disagreed with the
staff, but identified those hose racks within the

scope of l|icense renewal, providing the aging
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managenent review results and an agi ng managenent
program for those conponents, and that resolved that
open item

Any ot her questions on any of these open
itens?

MEMBER SHACK: The jockey punps seem
i ke another famliar topic in license renewal. Do
we have an | SG for those?

M5. FRANOVICH: Well, actually I'mthe
| ucky person to have witten that ISG as a result of
a request fromour Region Il license renewal
i nspector, Caudle Julian, who | eads the |icense
renewal inspection teanms in Region Il, indicated
that this does cone up often. It's not just jockey
punps, although that's a popul ar topic of debate,
but a lot of other fire protection equi pnent as
wel | .

So I've witten an interimstaff
gui dance docunent on that, with the hel p of Tanya
and her group. It is out for comment, public
comment, from stakehol ders, NElI, Union of Concerned
Scientists, and we haven't gotten those conmments
yet. So we're enbarking upon dial ogue with the
i ndustry on this | SG

DR, KUO In fact, this subject will be
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t he di scussion of a neeting with the industry on
February the 13th.

MEMBER SHACK: Just sort of a general,
you know. How many |1SGs are in play at the nonent?

DR KUO W have a total of 14 1SG
ri ght now, but the four of them have al ready been
finalized. So ten is in active discussion or
devel opnent .

MR. ROSEN: And the fact of an ISGis
ultimately to be incorporated into the GALL
report --

DR KUO That is correct.

MR ROSEN:. -- and del et ed.

M5. FRANOVI CH.  Correct.

MR. ROSEN: The ISG once it is
incorporated in the Gall report, goes away.

DR KUO That's correct.

M5. FRANOVI CH: Ckay. W had an open
itemon volunetric exam nation of Class 1 snmall bore
pi pe. Duke uses a risk infornmed approach to
identifying the piping that they performin-service
i nspection of.

The staff does not have a problemw th
the risk informed i nspection approach. However, the

staff felt that there was no guarantee that in their
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risk infornmed identification of piping, small bore
pi pi ng woul d be included in the sanple of the
popul ation for inspection.

So Duke has specifically commtted to
identifying a sanple of small bore pipe based on the
potential for degradation, considering a nunber of
degradati on mechani sns, and the staff found that to
be satisfactory, and that resolved that open item

CHAI RVAN BONACA: |Is the one tine
i nspection?

M5. FRANOVICH. That is -- I'msorry.

In the past the staff, | think, has found one tine
i nspection acceptable, but Duke is actually doing
this as part of their interim

MR, ROBI SON: We have al ready
i ncorporated risk informed techni ques, particularly
in our McGQuire ISl plant, and have al ready
identified small bore | ocations and have that
ongoi ng t oday.

CHAI RVAN BONACA:  Ckay.

MR ROBISON:. So it will be an ongoi ng
part of our ISl plan in the future.

CHAI RVAN BONACA: Ckay, and these are
accept abl e | ocati ons, not necessarily risk

significant |ocations, but the nost acceptabl e ones.

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




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

50
MR ROBI SON:  Right, yes.

G eg Robi son from Duke Energy.

M5. FRANOVI CH:  Thank you, G eg.

The other open itemhad to do with a
rubber expansion joint in the circulating water
system the condenser circulating water systemthat
was brought into scope by a request for additional
i nformati on and response to that request, but no
aging effects were identified for this conponent,

t hi s expansion joint.

The staff asked the applicant to
consider the effects of ultraviolet radiation since
t he expansion joint is located in the yard outside
t he turbine building, and the applicant canme back
and indicated that there was no operating experience
to indicate that -- | apologize. That's not really
what they said.

They said that these expansion joints
were | ocated 30 feet down in a pit where the
circulating water punps are, and that they really
didn't -- they weren't exposed to nmuch UV radiation.

However, the staff felt that there were
ot her aging effects that coul d cause degradation
over tinme and it didn't seemlike this expansion

joint could last for 60 years w thout any
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degr adati on.

So the applicant identified aging
effects for this conponent and proposed a one tine
vi sual inspection of the conponent to verify that
aging effects are not causing degradation of the
component, and that was acceptable to the staff and
resol ved the open item

Any questions on this slide?

MEMBER WALLI'S: This was a one tine
i nspection?

M5. FRANOVICH: It's a one tine
i nspection, and the reason --

MEMBER WALLIS: Just don't these things
deteriorate over a period of five or ten years
rat her than --

M5. FRANOVICH Well, there are two
conmponents that the staff |ooked at. One is the
expansion joints in the condenser seals or the
condenser seal s thensel ves which are exposed to
somewhat hi gher tenperatures of condensed steam and
circul ati ng water.

But the expansion joints that were in
guestion for this open itemare actually just in the
condenser circulating water systemitself out in the

yard.

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

52
MEMBER WALLI'S: Col d.

M5. FRANOVICH: It can get cold, sure.
Oh, I"'msorry. You're tal king about the water
itself. R ght, it's tenperature is typically bel ow
100 degrees from what | understand.

MEMBER WALLI'S: It doesn't fluctuate
very much.

M5. FRANOVI CH.  Correct, correct. So
there really isn't nuch experience, much operating
experience to indicate that these things have
failed, and wi thout that operating experience we
didn't feel like nore than one tinme was warranted,
but it will at least verify that there is no
degradati on that could be occurring.

MEMBER WALLI'S:  And presumably if it
does degrade, it will leak and then this will be

detected and it will be fixed. It's not as if it's

M5. FRANOVI CH: One woul d expect so,
correct. It's not a very high pressure system
correct.

MEMBER SHACK: And, again, what's the
timng of the one tine inspection? It's before the
end of the license, but obviously you d sooner wait

a reasonabl e anount of tinme to do it.
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M5. FRANOVICH: | agree, and it's really

up to Duke. The only thing they're required to do
i s have that inspection conpleted before the period
of extended operation begins.

But you're absolutely correct. It would
be nore prudent to give it nore opportunity to
reveal itself before you inspect it.

So with that, I'll turn it over to Duke
and you can indicate, Geg.

MR. ROBISON: This is Geg Robison, Duke
Ener gy.

| think the exanple we used this
norni ng, the pressurizer spray where the dates are
i ncluded in your handout, is an exanple of the time
frame we woul d do these inspections on.

As Bob G Il mentioned, we will find an
appropriate point in tinme somewhere toward the end
of the initial four year period. It could be two
years short, five years short, just when we happen
to be there, and we'll go in and do these types of
things, but it will be toward the end of the
initial --

PARTI Cl PANT: Twenty years.

MR ROBISON: -- will not.

And one other point. | think this is
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Cat awba only, and these things are -- physically
you' re | ooking at a conmponent that's about a foot in
| ength, 42 inches in dianeter. So it's not a huge
nmechani cal conponent. It's a rather snall
conponent, very much in the bottomof a punp pit out
in the yard.

So that was the basis of our it doesn't
see a lot of sunlight, because it's hard to get the
sun to shine that deep into the punp pit.

MR ROSEN: As | recall, there has been
a failure of those conponents in an operating
nucl ear plant, and the results are quite
interesting. It's an amazing anopunt of water can
come out of those things into the basenent, turbine
bui | di ng basenent.

M5. FRANOVI CH: Then maybe we need to go
back and |l ook at that. GCkay. Thank you.

Any ot her questions on this slide?

(No response.)

M5. FRANOVI CH: Ckay. W had a couple
of other open itens that are related. They had to
do with aging effects and agi ng managenent of
concrete structures and structural conponents that
are not exposed to a harsh environment. Duke's

position was that there are no aging effects, and
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the staff's position was that there are and that
t hey need to be nonitored.

So Duke ultimately disagreed with the
staff. Nonethel ess they specified an aging
managenment programto nonitor concrete structures
that are not |ocated in a harsh environment, and a
coupl e of those concrete conponents involve
accessi bl e portions of concrete conmponents in the
i ce condenser, which they also specified in the
agi ng managenent programfor. That resol ved those
open itens.

MEMBER PONERS: Can you tell nme nore
about that one?

M5. FRANOVI CH:  What would you like to
know?

MEMBER PONERS: \Were it is, howit's
going to be managed, how it's going to be nonitored.

M5. FRANOVI CH. Sure. The aging
managenent programthat they specified is the civil
structures inspection or -- I'msorry -- the
i nspection programfor civil structures and
conponents, | believe. It's a visual inspection
program

MEMBER PONERS: -- accessible?

M5. FRANOVI CH: For the accessible
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concrete, yes.

MEMBER POVNERS: When | | ook at the
concrete, it's not the concrete we're interested in.

M5. FRANOVI CH: Can you repeat your
guesti on?

MEMBER PONERS: Well, the issue is the
i naccessi bl e concrete structures.

M5. FRANOVI CH: The inaccessible
concrete structures. Are you tal king about those
that are bel ow grade?

MEMBER POVNERS: |'mtal king about the
ones that are in the bullet two on your slide.

CHAI RMAN BONACA:  Yeah, you have
i naccessi bl e concrete.

M5. FRANOVICH: Right. The open item
had to do with concrete conponents that the staff
bel i eved were inaccessible in the ice condenser. As
it turned out in the RAl response, the applicant
indicated that this concrete is accessible from
other areas. | think one of the structures was the
-- was it the structural wall that you could see
formthe other side? I'mnot real famliar with the
details, but --

MEMBER PONERS: Maybe Duke can hel p.

M5. FRANOVICH: Do you want to take it,
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G eg?

MR ROBI SON: G eg Robison, Duke Energy.

You' re correct. W can access several
of the ice condenser structures fromthe other side
to do an inspection there. One other point is the
phi | osophy here for inaccessible concrete structural
areas woul d be when we did our agi ng managemnent
eval uation, we | ooked for environnents that were
different from accessible areas, and if we found
one, then we had to nake provision to get to that
i naccessi bl e, uni que envi ronnent somehow.

We didn't find any unique, inaccessible
environnents. W found out environments of our
exposed concrete simlar to our environments of our
i naccessi bl e concrete. So feel good that we can do
our inspections and sanpling over in the accessible
area and apply that to all of the concrete.

M5. FRANOVICH. Right, but I think I
understand Dr. --

MEMBER POWNERS: The last tinme we got
t oget her we di scussed a | ot about water chem stry.

M5. FRANOVI CH. Ch, yeah.

MEMBER PONERS: A little bit about water
chem stry and the issue of whether you had sul fates

and phosphates and the groundwater.
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Here you had | ooked at, as | recall, the
sul fate contents and concl uded that they were | ow
enough concentration they were benign. You had not
| ooked at the phosphate contents.

M5. FRANOVI CH: Let nme see. The |ast
time we nmet, we had | ooked at pH, chlorides, and
sul fates. Phosphates were not included in that
l[ist. You're absolutely right.

| don't know if David Jeng would like to
address this or if we may have addressed it in the
| ast neeting, but we did not |ook at phosphates.

Davi d.

MR JENG |'mDavid Jeng of the
Di vi si on of Engi neeri ng.

During the | ast subcomm ttee neeting,
guestions were rai sed whet her phosphate was a
concern. The staff position, based on the expert,
having the main concern are the sulfate, chlorides
and the pH vary. So each of the three paraneters we
deci ded to nmeasure with acceptance
criteria, and phosphate was not particularly of
concern based on our expert eval uation.

MEMBER PONERS: OCh, that's great. Wat
was your expert val uation?

MR JENG It's --
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MEMBER PONERS: Apatites don't form |

nmean is that what you're telling nme?

MR JENG | amnot a chem cal --

MEMBER PONERS: But you never get the
chem cal expert. W only get the reference that the
chem cal experts tell us that this is not inportant,
but he never shows up. Were is this guy? | nean,
he's the guy that believes that apatite doesn't
form He has no teeth. | know this. | wll
recogni ze this guy because he has no teeth.

MEMBER WALLI S: Excuse me. Appetite?

MEMBER PONERS: Yeah. [It's cal cium
phosphat e.

MEMBER WALLIS: But it's spelled Iike
"appetite"??

MEMBER PONERS: And it's spelled Iike
"apatite.”

MEMBER WALLIS: Thank you.

MR JENG | would like to take back
your very inportant question and cone up with
addi ti onal supplenental information.

MEMBER PONERS: That's what | heard | ast
time. 1'dlike to see it sonme day.

MEMBER FORD: The question was al so

asked |l ast time about corrosion of the rebar and
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whet her that woul d necessarily be detected by a
vi sual inspection of the outside of the concrete.
Qoviously the concrete spalls off and you see it,
but the danage is done before that occurs.

What was the resolution of that?

M5. FRANOVICH: | seemto recall, and
could be wong, and | may need to rely on ny staff
or Duke to chinme in, that with the staff's feeling
t hat the groundwater was not aggressive, that the
concrete would be able to prevent the seepage of
water into the rebar, but I'mnot sure if that's the
correct recollection or not.

| f Duke or the staff wants to chine in.
Davi d?

DR. KUO Let ne just comrent on that.
A long time ago, about ten years ago the industry
had submitted to the staff for review what's called
an industry report, and that included the
contai nnent, office buildings, and all of that
concrete, other Class 1 concrete structures.

During the review of these industry
reports, we had a roonful of concrete experts
t oget her and di scussed this subject, and that is how
that |imt that Rani just read to the commttee --

you know, that Iimt was set during those neetings,
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and it really reflects the know edge in this field.
| don't know if that satisfied Dr.
Power s’ question or not.
MEMBER PONERS: Dr. Powers will be

sati sfied when he sees solubility relations and

concentrations and aqua solutions. | nean, having
someone say, "Cee, |'ve never heard of cal cium
phosphate. Therefore it can't be inportant,” is not
a persuasive case.

DR. KUO No. | think what we have

concluded in those neetings, that we never saw an
operati ng experience in that fashion. That is
basi cally what the conclusion was fromthose
nmeeti ngs.

MEMBER PONERS: There are two reasons
t hat one never sees sonething. It doesn't occur and
you haven't | ooked. Ckay?

Now, there has to be sone basis for
concluding that it's not inportant. That's what |
want to see.

DR, KUO Yes. Wll, like M. Jeng
said, we will come back to you on that.

MEMBER FORD: Could you call us or get
back to us on the rebar corrosion aspect?

MS. FRANOVI CH: Sur e.
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MEMBER FORD: In this industry rebar

corrosion is a big item

M5. FRANOVICH: Even if --

DR KUO | understand that, Dr. Ford.
For that to happen, of course, the concrete has to
crack, and we have several cases |like that of, for
i nstance --

MEMBER FORD: The concrete is really

porous, and all you have to do is get water to the

rebar.
M5. FRANOVICH: It does degrade.
MEMBER FORD: And it's not water any
longer. It's a fairly conplex environment once it

hits the rebar.

M5. FRANOVI CH: Ckay. We have an action
itemto get back to you both on these two itens, and
"1l make sure that the staff gets sonething to you.

But, Dr. Powers, | understand your
guestion on mny slide because | did characterize it
as inaccessible. It turns out that there are
accessi bl e portions of these conponents. So |
apol ogi ze for that confusion.

Any ot her questions on this slide?

(No response.)

M5. FRANOVI CH: W had an open item on
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t he agi ng managenent program proposed by the
applicant to nonitor insulation degradation of
el ectrical cables, in particular neutron nonitoring
and radi ation nonitoring cables.

And the staff's feeling was that a
vi sual inspection of the insulation |ooking for
deterioration was really not sufficient to insure
that there was no degradati on of these cables before
| oop accuracy could be effected.

The staff has previously accepted a | oop
calibration procedure which is a comon surveillance
procedure that is already being perforned at nost of
t he nucl ear power plants. It ultimately proposed a
conbi nati on of surveillance requirenments that would
fulfill the loop calibration, aging managenent
program and that resolved the open item

Any questions on this itenf

(No response.)

M5. FRANOVI CH. That concl udes ny
presentation of the SER open itenms. |If there are
any other open itens that | did not discuss that
anyone has a question on, feel free to ask.

MEMBER RANSOM | had a question on
hydrogen mitigation and the power for those in the

event of station bl ackout. It was nentioned in sone
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of the discussion, but is any of that an issue with
t hese pl ants?

M5. FRANOVICH Well, it's a tinmely
topic to bring up because we're involved in some
| egal proceedings where that is a concern of one of
our petitioners, and the generic safety issue, |
think it's 189, which involved conbustible gas
mtigation with igniters.

This is really a current operating issue
of a current concern that the staff is addressing
t hrough the generic safety issue process.
Nonet hel ess, we did have sone contentions that were
proffered by intervenor groups that were admtted
into the proceeding for hearing.

The contentions have since been rendered
noot by sone staff RAls, requests for additiona
i nformation, and responses fromthe applicant that
consider information in aa Sandia report on direct
cont ai nnent heating that touches on this very topic.

So the status of that |egal proceeding
is that the contention has been rendered noot.
Nonet hel ess there are eight late filed contentions
that are associated with that contention that we are
going to engage in oral argument on in a couple of

weeks here.
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So the |l egal proceedings are still
ongoi ng. Wen we first started out, there was al so
a contention on the potential use of MOX at Catawba-
McCQuire. That contention also was adm tted by the
ASLB, but subsequently appeal ed by Duke and the
staff and reversed by the Conm ssion.

There was anot her contention that was
certified to the Conm ssion on the potential for
terrorismat these two plants, and the Conm ssion
advi sed the Board not to consider that contention
for the license renewal proceeding.

So where we are right nowis there are
some eight late filed contentions that are rel ated
to that very issue, and we're still going through
t hat process.

CHAI RVAN BONACA: M under st andi ng, for
exanpl e, for the severe accident mtigation analysis
is that it's not that it's not an issue. |It's an
i ssue being dealt with under the current |icense
basi s.

So, therefore, it was taken out fromthe
i cense renewal proceedi ngs because it was an issue
that affects actual operations right nowin the
covered |icensing basis.

So it's not that it's not being dealt
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with. 1It's begin dealt under a different kind of
process.

M5. FRANOVICH  Correct.,

CHAI RVAN BONACA:  Ckay.

M5. FRANOVI CH: Thank you, M. Bonaca.

MEMBER PONERS: Am | correct in ny
recoll ection that one of the plants -- | think it
was Catawba -- had an inportant flooding hazard in
its | PEEE.

M5. FRANOVI CH.  Yes.

MEMBER PONERS: And that it has agreed
to mtigate that?

M5. FRANOVICH:  Yes, sir, | think it
agreed to build flood barriers for these auxiliary
transformers | ocated in the basenment of its turbine
bui | di ngs, correct.

MR. ROSEN. Wiere the condenser seals
are.

M5. FRANOVI CH:  Par don?

MR. ROSEN:. Adjacent to the condenser
seals like we tal ked about earlier.

M5. FRANOVI CH. No. Actually those
condenser seals are outside the turbine building.

MR. ROSEN. Ch, okay. | have one

concern that cones up. It's really nore generic,
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not specifically about Catawba or McCGuire, and that
isi that we talked to PT about 14 |1SGs that are open
t hat have cone up as a result of this and prior

| i cense extension requests.

M5. FRANOVI CH.  Correct.

MR ROSEN. And that those are noving it
t hrough a process to becone aspects of the GALL
report, and ny question is given that we're | earning
t hings and putting theminto | SGs and ultimately
into the GALL, what about the plants that have
previously had their |icenses extended? Are they
subject to these new or is there any process for
goi ng back and thinking about the plants that have
previously had their |icense extended?

DR. KUO Dr. Rosen, it's a real good
guestion. Yes, we are thinking about it, and we are
dealing with it. Actually for those plants to had
renewal |icenses we are considering whether we
shoul d backfit them or not.

This is really a -- now that once they
got the renewal license, they are in the operating
reactor space. W have to follow the backfitting
rule. So we are in the process of developing a
procedure to deal with that.

M5. FRANOVI CH: In fact, | think that
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when we devel op new | SGs now, we consider the
implications for backfit, and it's part of the
process for devel oping the | SG

MEMBER POVNERS: Let ne ask you about
that. It seens |like a real good route to assure
there's no -- to inhibit the evolution of our
under st andi ng, you're saying, "Cee, before | devel op
an 1SG | have to think about everything that |'ve
done before,” and even though it's a good idea, it
may not pass the backfit rule in those plants that
have license extensions. |It's still a good idea.

Are you really condeming yourself to
medi ocrity in everything that goes forward because
you' re wedded to your past sins?

DR KUO No, it is not. Yes, we wll
consi der the backfit, but backfit, it doesn't
necessarily mean that we have to ask those plants to
do anything. This is going to beconme conpliance
backfit because of a Part 50 rule.

So in the space of a conpliance backfit,
there is sonme consideration as to whether this is,

i ndeed warranted or not.

So in case |like, Dr. Powers, you said,

maybe it's a good idea to do it now and | ater maybe

we really don't have to backfit all the others.
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It's not an inhibitor for the staff to raise any

| SGs because, you know, in this consideration of a
conpl i ance backfit we do have that -- what do we
say? -- the consideration whether we need, we do
need to backfit or not.

So if an issue is a really good idea for
today, for the future applicants --

MR. ROSEN:. Good enough to get into the
GALL report.

DR KUO Right, but really it doesn't
warrant any additional action for those plants who
have renewed their license. W wouldn't do that,
but the thing that we were tal king about is at the
time of identifying this ISC, mnust give

consi derati on of whether there is the backfit needed

or not.

For instance, we have four --

MEMBER PONERS: That's the part that |
find really troubling. I'msitting there, and I

said, gee, this is areally good idea, but if |
think about it alittle bit, it will never pass the
backfit on those other plants. So |I'mnot going to
bring this thing up.

M5. FRANOVI CH:  Yeah. | think Bob

menti oned that --
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MEMBER PONERS: | think you' ve got to

separate these things.

M5. FRANOVI CH:  Yeah, when | nentioned
that we consider the inplications for backfit, sone
of what we put into I SGs don't involve that
potential at all, and so we indicate that when we
issue the ISG that we've reviewed it and there are
no backfit inplications.

For others we just indicate that there
are, and that's the kind of review that we do. It's
not a consideration as to whether or not we issue
the 1SG or develop the 1SG It's that we indicate
up front whether or not it has those inplications.

MR ROSEN:. Well, | think the ones that
you say have backfit inplications will ultimtely
fail the backfit test, substantial additional
protection, 5109 cost-benefit test.

So | think Dr. Powers is exactly right.
We are condemed to basically not being able to use
new i nsights in plants that have previously
licensed. As a process what that neans is that
we're not going to do a better and better and better
j ob.

MEMBER POWNERS: That's right.

MR. ROSEN: W're just kind of stuck
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where we are. Wiatever kind of insight right now
when you're getting ready to relicense, for exanple,
Catawba, that's all the benefit that the regulatory
systemis going to be able to give. Future
under st andi ngs and insights, it will be up to Duke
to deci de whether they want to put themin or not
because the regulatory systemsinply won't be able
to pass the 5109 backfit test, unless -- unless the
staff decides to take a harder line on conpliance
backfitting.

Now, there you' d have to make the case,
| think that there's sone conpliance issue under the
relicensing rule brought up by a given 1SG That's
such a revel ation that, gee, we wish we really had
t hought about it for all of those other plants, but
you know, we're going to go back to the previous X
nunber of plants that have previously had their
i cense extended and order themto include it in
their |icenses.

M5. FRANOVI CH:  Ri ght.

CHAI RVAN BONACA: One aspect is,
however, that nmany of these issues are really border
line. That's why they've been open until now.
They' ve been debated, and this is not necessarily

the one for which a hard decision was easy to reach
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because it was nore |ike issues were there on the
fence between, for exanple, the functionality test,
t hat you have a passive conmponent in a housing
where, you know, the perspective of the |icensee
here, it's pretty valid, too. | nmean, you could
rely on the failure.

So I'm saying these are issues that have
been debated for a long tine, and | don't think
they're so significant to the safety of those
pl ant s.

MR ROSEN. | think you're right that a
| ot of themare borderline, but | think there are a
nunber of themthat are not, and I'Il take the
j ockey punps as one, speaking for the Fire
Protection Subconmttee of the ACRS. You know,
there are sone issues that are very plain that ought
to be, to nme, that ought to be included in the scope
and treated as with an agi ng managenent program
properly, and that's sonething that | feel badly
about, for the plants that have already had their
i censes extended, have no requirenent on their
j ockey punps.

M5. FRANOVICH. Well, it's interesting
that you bring up this particular |SG because this

is one that we feel a backfit is not inplicated. |
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think that the staff supplied the sane review for

all previous plants, applicants, and it's a battle
every time, but the staff has gotten those things in
scope that it felt should be in scope or applicants
have already identified them

This 1SGwas really witten at the
request of our inspector to preclude expenditure of
tremendous resources during the inspections,
fighting these issues out. W wanted to get our
gui dance out to future applicants to nmake sure that
t hey understand that if they don't apply sone of
their current licensing basis docunents in their
review, there's going to be bunps in the road.

So this is one where | think we've
al ways applied the sane standards. W' re just
getting the 1SG out to avoid unnecessary debate with
future applicants.

CHAI RVAN BONACA: Yeah. W do have a
conmtnment to the Comm ssion to report to themin
the springtime, spring to summer, on potenti al
i mprovenents to the license renewal process, and |
think it will be interesting to hear fromthe staff
at one of the upcom ng neetings for |icense renewal
what the issues are and the potential inpact for

t hose plants which have been |icensed before, and
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they have a different position than those
reconmended now by the staff.

So that we can have a sense of whether
or not we should have a reconmendation for the
Conmi ssi on.

DR KUG If | may, Dr. Bonaca, | just
want to make one additional conment. Qut of the
four 1C 1 said that we have conpleted, only one that
we are considering backfit. That's the station
bl ackout. The other three are not being backfitted.

MEMBER SHACK: Yeah, but are you not
consi dering a backfit because they've al ways been
i ncluded? | nean the fan housi ngs have al ways been,
you know, a contentious thing. You' ve always
insisted they go in. | just sort of figured by now
peopl e woul d stop fighting the battle.

| nmean it seened |ike a waste of
resources. It didn't really change the
requi renments. They were al ways there.

DR KUO. Correct.

MEMBER SHACK: And so are these |ike
that? | nean, they're asking for things that have
been asked in every |license renewal. You're just
codi fyi ng the gui dance.

CHAl RVAN BONACA: By the way, jockey
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punps have been previously included even at Cconee.

M5. FRANOVI CH:  Ri ght.

CHAI RVAN BONACA: That was a di sputed
i ssue, but | renenber that you verified it, and then
for Cconee they were put in the license renewal.

M5. FRANOVI CH:  Ri ght.

CHAI RVAN BONACA:  Anyway, | think we
have an opportunity at one of the upcom ng neetings
to hear about what these issues are, what the
exposure woul d be to the previous |icensees for not
doing that. |In many cases it may not be exposure at
all because they are already commtted to, and so we
have a sense as a commttee if we should see this
i ssue as a recomendation to the Conm ssion.

M5. FRANOVI CH: \WWhat can we do to hel p?
| mean would you --

CHAI RVAN BONACA:  Just sinply bring a
list of those --

M5. FRANOVICH: A list?

CHAI RVAN BONACA:  -- how do you call it,
| SGs?

MS. FRANOVI CH: | SGs?

CHAI RVAN BONACA:  And then, you know,
maybe tell us if previous applications, in fact, did

not have these conmmitnents in.
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MS. FRANOVI CH:  Ckay.

MEMBER SHACK: Do 14 1SGs include the
one that the industry submtted on environnental
fatigue?

DR KUO That is correct. That is
correct. The RO C process actually nade it very
cl ear that anybody, including the public, can
propose an IC. In this case the industry proposed
an 1C on the fatigue, involvement to assist fatigue.

And let nme go back to also the 5109
process. There are two kinds of backfits. One kind
i s adequate protection, and Dr. Rosen was right.
Sone of these |SGs cannot really pass backfit test
there, but there is also this conpliance backfit
just sinply because the rule requires that. GCkay?

That in sone cases nmay be |less of a
requi rement than adequate protection

MR. ROSEN: Well, when you come back you
can tell us the status of the 14 | SGs and t he ones
that you think need to be backfitted, whether they
fit the 5109 test or whether they would rise to a
compl i ance backfit as PT has suggested.

DR KUO Right. W wll cone back with
that as a generic topic.

CHAI RVAN BONACA: Ckay. Cood.
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M5. FRANOVI CH: Ckay. Any ot her

guestions on ny presentation?

DR KUO  Thank you, Rani.

And as a result of this presentation, |
have two take-back actions. One is to provide the
additional information to Dr. Powers on the
i naccessi bl e concrete, and the other is the --

CHAI RVAN BONACA: Specifically on the
i ssue of phosphat es?

DR KUQO Yeah, and al so the rebar
corrosi on.

CHAI RVAN BONACA: Oh, the rebar.

DR. KUO And also, Dr. Rosen, you
nmentioned that there was sonme operating experience.
|"msorry. Dr. Rosen was talking about the
operating experience related to the seal, the punp
seal .

MR ROSEN:. | will talk to you off |ine
about that.

DR. KUO  Ckay, okay. And if you can
just hold a nonent and |l et nme check, maybe M. Hans
Asher here woul d say sonet hi ng about concrete.

Hans, the question is: how do you deal
wi th the agi ng managenent of an inaccessible area

concrete? The fact that we had sonme limt, but --
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yeah. Go ahead.

MR ASHER Well, the way we approach in
GALL, the issue of inaccessible area, for
contai nnent, for exanple, they are supposed to | ook
at just by the rule, regulation requires themto --
applicant's licensees to | ook at the area,

i naccessi bl e area when there's some finding or
there's sone synptons of degradation or corrosion in
certain areas in containnent surface. So they are
to look into it. Regard the nunmber of |icensees
have done that historically, and | get so nany
reports on this kind of a thing, like the junction
of liner plate and the concrete interface. There's
al ways corrosion there, and they are investigating

t hr oughout .

Now, for the other areas, for exanple,
which are in the basenent areas, which are normally
emtted by soil, by another structure or sonething,
and so in that area what we did in GALL was to
establish some safe limts for certain contam nants
whi ch coul d degrade concrete conpetence.

There are three itens that we felt and
NEI, NUMARC at that tine, agree with those three
items and therefore |imted the SEC (phonetic).

Three itens are the chlorides, the sulfates, and the
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pH | evel of the soil, water which is surrounding
that particular concrete item

For chloride I think we set 500 ppm as
the limt. For sulfate, we set at 1,500 ppm and
for pH where we said anything | ower than 5.5 pH
| evel would be sonething that we woul d have to
further evaluate and see what is the degradation or
what they plan to nonitor those areas.

This is what we have right now on the
i cense renewal context.

MEMBER PONERS: |Is there a hint of a
reason for choosing 500 ppmfor chloride instead of
650 ppnf

MR ASHER Pl ease?

MEMBER PONERS: Wy 500 ppm i nstead of
6507

MR. ASHER: Yeah, okay. That is a value
t hat we picked up from Anmerican Concrete Institute's
direct reports in American Concrete Institute. One
is ACI 222, which is sinply related to the corrosion
related event for reinforcing bars mainly in
concrete.

And secondly is ACl 318. After 1980,

ACl 318 established certain requirenents for

chloride even in fresh concrete, not in the concrete
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whi ch is hardened concrete, but in the fresh
concrete al so, and based on what we understood and
what we knew about, | think we felt that 400 ppmis
a safe limt.

| ndustry and we had di al ogue of this
particular itemfor a long tine in the 1993 to 1995,
1996, before it becane a part of NUMARC docunent.
What is it technically we're using? Understanding
i ndustry report.

So that is where it was established for
i naccessi bl e areas.

M5. FRANOVICH: | just wanted to add to
that that the last time we net the staff had a
slide, and | still have it with me. | can put it up
on the overhead projector, of the data that Duke had
coll ected over the last 20-plus years. These are
| ake water data that indicate what the pH, chloride
and sul fate | evels have been.

And the staff's basis for determ ning
t hat the groundwater was not aggressive is based on
these data. So if you would like to see them | can
put themup. | have themright here.

VMEMBER PONERS: Well, | nean, you did
show themto us before.

M5. FRANOVI CH:  Yeah.
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MEMBER POVNERS: And they elicited

exactly the same response. There's no phosphate
indication there. It is not a useful thing to take
| ake water and then infer that is what groundwater
is. The two are just not the sane. GCkay? Because
if nothing else, the groundwater goes through the
gr ound.

The acceptance of 500 ppm for chloride
and 1,500 ppmis always referred to ACI 318. AC
318 does not tell you why they took those val ues.
So you haven't got a clue why the staff is doing
t hi ngs. Ckay?

| give in on ACI 318. You're accepting
an industry standard there, and the Conm ssion says.
It's not consistent with what we expect fromthe
staff, which is a good science based under st andi ng
of what it's requiring, but okay. There's a point
where you give up and say, "Ckay. W'Ill| take it."

But now we raise this issue of
phosphate, and all we hear is the experts say it's
not inportant. W know positively that appetites do
form that they're volunetrically large, that they
cause spallation in the intragranul ar,

i nt eraggregat e spaces, and for the same reason that

gypsum formati on causes concrete spallation. So why
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shoul dn't they be considered?

| mean, | never get an answer to that,
except the experts say it's not inportant. The
experts could well be right. | just don't
under st and why.

M5. FRANOVI CH. Perhaps what we need to
do is take a |l ook at the sane references that you're
famliar with and see if we can --

MEMBER PONERS: Well, you're | ooking at
ACl 318. | mean, it's kind of a little button on
concrete placenent and mai ntenance. GCkay?

DR. KUO Dr. Powers, | guess, you know,
this is really not the forumof the discussion, and
| will take this back and come back to the
conmittee.

MEMBER PONERS: Yeah. 1'll just sinply
say |'ve heard that before.

DR KUO Ckay. |If there are no other
questions, that concludes the staff's presentation
on the SER for McCGuire and Catawba |icense renewal s.

Thank you.

DR KUO And, Dr. Bonaca, this
concl udes the staff's presentation.

CHAI RMAN BONACA: Thank you.

| would like to go around the table here
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and see if any of the nmenbers have additi onal
questions for the staff or for the |icensee.

I nsofar as this information on having to
| ook for additional information on the issue of
concrete.

DR KUQ Right.

CHAI RVAN BONACA: Ckay, and --

DR. KUGO | will come back and arrange
with the ACRS staff and see.

CHAI RVAN BONACA:  Yeah. Pl ease speak
with me and se can set up a tine.

DR. KUO Certainly.

MEMBER APOSTOLAKIS: So can we wite a
letter then?

CHAI RMAN BONACA: Coul d you al so incl ude
t he rebar?

MEMBER APOSTOLAKIS: | think first we
should wite a letter.

CHAl RVAN BONACA:  |'m sorry.

MEMBER APOSTOLAKIS: Aren't we supposed
to wite a letter this tine?

CHAI RVAN BONACA:  Yes, but hopefully we
can hear sonethi ng before.

MEMBER APOSTOLAKI S:  Huh?

CHAI RMAN BONACA: W can hear maybe
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sonething fromthe staff before we get to that.

MEMBER APOSTOLAKI S: Onh, before.

CHAI RVAN BONACA: And then we wi Il | ook
at that.

MR. ROSEN: And we have an issue that
maybe we don't address in the McGuire and Cat awba
letter, but we address in our opportunity to talk to
t he Commi ssi on about inprovenents to the |icense
renewal process about previously relicensed plants
no being able to gain the benefit of new GALL
provi si ons.

CHAI RVAN BONACA:  That's right. So we
will handle it that way under that unbrella.

Okay. |If there are no further questions
on this issue, | will thank the staff for the
presentation. | think that the SER was, in general,
a very quality docunent. So | comrend you for that.

And with that we'll take a break. Since
we' re ahead of time, we'll start the neeting at
10: 20.

(Wher eupon, the foregoing matter went

off the record at 10:04 a.m and went

back ion the record at 10:31 a.m)

CHAI RVAN BONACA: Let's resune the

neet i ng.
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The next itemon the agenda is the draft
regul atory guide, the G 1107, "Water Sources for
Long- Term Recircul ati on Cooling Follow ng a Loss of
Cool ant Accident,"” and Draft Generic Letter 2003- XX,
related to the resolution of GSI 191, "Assessnent of
Debri s Accunul ati on on PWR Sunp Performance. "

And Dr. Wallis will guide us through
this presentation.

MEMBER WALLI S:  Thank you, M. Chairman.

We heard about this issue in 2001. It
concerns the debris which is released into a
cont ai nnent buil ding during a LOCA, for instance,
and it falls or it is transported in the building.
It may reach the region of the strainers for the
punps which are relied upon for |ong-term cooling by
recircul ation.

And the question is: what is the effect
of this debris on the functioning of that systen?

W wote one of the shortest letters
we've ever witten in Septenber, on Septenber 14,
2001, where we said the NRC staff should
expeditiously resolve GSI 191, and we stated if
pl ant specific anal yses are required, guidance for
perform ng these anal yses shoul d be devel oped.

The staff has now prepared a generic
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letter, which is their answer to resolving the
i ssue, and they have, along with that generic
letter, prepared a draft guide, a reg guide which
will provide this guidance for performng the
anal ysis which the licensees will be asked to do.

And so things are noving along. The
Thermal Hydraulic Subconmittee heard about this a
coupl e of days ago, and the staff is here today to
present to the full commttee. | think Gary Hol ahan
is going to start us off.

Pl ease do so, Gary.

MR. HOLAHAN:. Thank you.

My nane is Gary Hol ahan. [|'mthe
Director of the Division of Systens Safety and
Anal ysis at NRR

The NRR and the research staff will go
t hrough and present you the details of the generic
letter and where we're going on this issue. | just
wanted to make a few introductory remarks to rem nd
the coomittee that there was a research study that
we' re basing our actions on, and basically the
concl usions of that research study was that PWR sunp
concerns were credible, but that we couldn't really
address them wi thout nore plant specific

information, and that's what |led us to the path of
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goi ng out and getting nmore information, involving

i censees and al so devel opi ng techni cal guidelines
by which we can judge the status of individua

pl ants and what sorts of corrective actions mght be
needed and whet her those corrective actions were, in
fact, sufficient. And you'll hear about that in our
presentati ons today.

The reason we're here with the conmttee
is because this activity involves both the
resolution of a generic safety issue for which the
ACRS role is inportant, and it al so involves
generic conmuni cation for which both the CRCR and
t he ACRS have rol es.

And | think although it is sort of
voluntary for the ACRS to involve itself in a
generic letter, | think it makes sense in this
context since it's an inportant one and al so because
it really is the key resolution path to the generic
safety issue itself.

May | have the second vi ewgraph?

One thing I wanted to nake cl ear, and
you won't hear this too nmuch later on in the
presentati on because nost of what we're tal king
about is forward | ooking in how we're going to

resolve the issue, but to renmenber that we al ways
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ask ourselves the safety questions.

Wiy is it okay to continue operation, if
that's appropriate?

How | ong woul d that be appropriate? W
recogni ze there are a lot of issues that can't be
resolved on a short termbasis. It requires
i nformati on.

So when a generic safety issue is first
identified, we have to ask ourselves: why is it
okay to all ow plant operation while we're studying
it?

We al so have to ask that question on a
sort of continuing basis. Wether a generic letter
or a bulletin or an order or whatever action we
take, there are some tinme frames invol ved and
implied, and we have to ask ourselves, again, are we
confortable with the information and the state of
the plants so that we can in this case take the tine
to devel op gui dance, to send out a generic letter
in this case even send it out in a draft formfor
public coment.

And so we're just going to rem nd the
comm ttee that we do such things, that we consider
t hi ngs such as the probability of neeting the sunp,

what conpensatory actions are possible, the
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advant age one has from a | eak-before-break point of
view, the fact that there are sone additiona
mar gi ns whi ch because we didn't do plant specific
anal yses may be avail able as you'll hear in the

di scussi ons.

What we really | ooked at was areas and
concerns about |osing net positive suction head to
the recirculation or contai nment spray punps. But,
in fact, there's sonme margin in that approach
There's nore margin than just the design margins,
and we don't give credit for containnent over
pressure and those sorts of issues.

W also are --

MEMBER POVNERS: Gary, is that a
universality? | think you do give credit for
cont ai nnent over pressure in some cases.

MR, HOLAHAN: For the boiling water
reactors.

MR. ARCHI TZEL: There are a couple PWRs
where over pressure, very few, but as part of this
process, we are recogni zing that over pressure that
we're carrying, and that's part of the regul atory
gui de changes. Qur practices are incorporated into
the reg guide that's in front of you, and it is the

m ni mal possible. You do a different analysis.
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There are very few PARs, nore BWRs, but there are
some that have over credit pressure, not total, but
parti al .

MR. HOLAHAN: In addition to that, we
are aware and have been working with the industry on
sone interimactions they' re taking even before we
i ssue the generic letter. They've been, | think,
rather proactive in responding directly as a result
of the research study before waiting for our generic
letter to go out.

And so a nunber of plants have been
foll owi ng a gui dance from generic program devel oped
t hrough NEI of | ooking at nmaybe not the issue in al
of its ramfications, but at |east |ooking at where
they are with their particular sunp; certainly doing
wal k- downs in contai nnment and | ooki ng at cleanliness
and rel ated issues.

And there are at | east two PWRs that
have deci ded already to nake inprovenents to their
sunps. So the conbination of these things together
gi ves us enough confort for noving ahead on a
schedul e that we've proposed. These considerations
don't meke the issue go away. They don't conpletely
resolve the issue. W think it's still an inportant

issue and it needs to be, you know, driven to an
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appropriate concl usion.
But at least there's a certain confort

| evel that we're going to maintain safety in the

interim
If 1 could have the fourth viewgraph.
MEMBER WALLIS: This is sonmewhat vague,
the word "a certain confort level." It would be

nice if you had a nore specific neasure of this
confort about naintaining safety.

MR HOLAHAN: Well, part of the
difficulty is the nature of this issue. The fact
that we have to go out and get plant specific
information | eaves us in a condition where we can't
definitively say how nmuch margin there is at any
given plant. So part of the inperative for getting
the generic letter out is so that we are nore
infornmed, but | think --

MEMBER WALLI'S: So you don't know enough
to make this assessnent that | want nore specific.
The information isn't there.

MR HOLAHAN: That's correct, and
think if it were, perhaps we'd be approaching the
issue a little differently. So if we knew that
there were three plants that had very little or no

margin, then we'd deal with that differently.
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MEMBER WALLIS: | think we determ ned at

t he subconmittee neeting this is what you are goi ng
to do. You're going to find out this information.

MR HOLAHAN: that's right.

MEMBER WALLI'S: Then it may be clear
what specific actions you need to take.

MR. HOLAHAN: Yes, indeed.

And what information? | nean, we may
very well accelerate our activities on a few plants
that are problens and may be nore tol erant of plants
t hat have only m nor issues.

MEMBER WALLI S: Ckay.

MR HOLAHAN: The three nmmjor activities
that are going on really have to do with a draft
regul atory guide, which is really a revision to
Regul atory Cui de 1.82.

An industry initiative activity, which
i s devel opi ng specific technical guidance that can
be used by individual plants to test where they are
with respect to this issue and what they need to do
and the generic letter itself, which is our
regul atory tool for kicking off that activity.

At the bottom of the viewgraph you see
basically the closeout activities are after the

generic letter goes out we'll get responses from
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each plant. W'Il review those. Hopefully in a
short order, because of the guidance avail able, we

t hi nk maybe this can be an efficient review, come to
cl osure on what actions we think need to be taken
and on what tine frane.

Where there are sone difficult or
technical issues, we may do sanple audits or
i ndependent cal cul ations as we did for the case of
the BWR sunp strainers, and in the normal course of
action, we would issue a tenporary instruction,
which is an instruction to our resident inspectors
to see that appropriate closeout activities are
t aken.

So that's a general overview of where we
are and how t he program works, and what we're going
to do today is kind of walk you through the
structure and the technical expectations in the
generic letter.

John Lehning, are you going to do that

for us? Ral ph.

MR, ARCHI TZEL: Well, 1'Il try and go
t hrough quickly. M nane is Ralph Architzel. [|I'm
with Plant Systems Branch at NRR I'll try and

qui ckly go through sonme of ny slides fromthe other

day.
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Can | have the next slide, John?

First, 1'd like to note that Generic
Safety Issue 191 is related to the Regul ati on 5046
and Criterion 35 for long-termrecirculation. |It's
sort of critical. W consider this a conpliance
i ssue in sonme instances, and those are the
regul ati ons invol ved.

As Gary has mentioned, the rebl ockage
may prevent the injection of water into the reactor
core or contai nment spray operation

O note, USI A-43 did examne this. It
was principally focused on vortex formation, along
with debris blockage by fibrous insulation. It was
closed in 1985 with a recommendati on goi ng forward
t hat nechani stic anal yses be perforned by |icensees
as they changed out insulation, et cetera.

A specific decision was made not to
backfit at that that tinme as it wasn't cost
beneficial, but forward | ooking plants had to do
determ ni stic anal yses, and the current fleet of
pl ants shoul d consi der that when they changed out
i nsul ati on because of the expenses involved.

So GSI-191 was opened in 1996 because of
events that happened at the BWRs and al so because of

new i nformation during the BWR resol ution that was
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identified, such as the thin bed effect and ot her
aspects of that. So we reexam ned USI A-43 and
resultant GSI-191 being initiated. Research

conpl eted their technical assessment, concl uding
that there was a sufficient basis to conclude it's a
credi bl e concern, and we're in the process of

devel opi ng regul ati ons.

The current generic letter you have in
front of you today is based on a -- has actions that
require us to consider this a conpliance backfit.

So now we're reversing that position at least in the
draft staff position and considering this to be a
conpl i ance backfit issue associated with the generic
letter.

We realize this is a pre-decisiona
docunent. We still have to go through the CRGR At
the nonent it is a conpliance backfit.

MEMBER APOSTOLAKIS: What is it that --
let's go back. What is it that USI A-43 m ssed when
you closed it?

MR ARCHI TZEL: The princi pal concern
was the new information. | mean it didn't mss that
much. It did say we have a 50 percent criteria on
bl ockage of some screen that we put out with not a

good, sound basis way back in the beginning. It
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identified that as being faulted. It picked that
up.

What it didn't pick up, the large
bl ankets and the transport of |arge fiberglass
break-up, and it finds that new transport, et
cetera, generation should be considered
mechani stically. It didn't have effects like the
thin bed effect where you have a very fine fibrous
in the suppression pool at the boilers that resulted
in those events, and then you have the particul ate
debris that goes along with that and can result in
some cl ogging at much different configurations that
were assessed at the tine of USI A-43, sone of the
pai nt chips, you know, different particul ates.

There was nore information that was
identified after that point in time that would
change the bal ance of a cost-benefit.

MEMBER APOSTOLAKIS:  And this
i nformation came from where?

MR ARCHI TZEL: Well, the Barseback
event, or a lot of research that has been done since
t hen, the transport nechani sns, how the debris is --
| mean, we had a presentation the other day by Los
Al anpbs about a lot of the testing they've done, and

there is a lot nore informati on today than there was
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t hen.

MEMBER PONERS: | have, quite frankly,
| ost track of the experinental bases for a | ot of
t hese discussions. | guess I'mfamliar with sone
of the Los Al anpbs sponsored experinents on beds and
things like that affecting the screen.

It seems to ne that when Los Al anbs was
before us, there was quite a | ot of discussion about
uncertainties in the anal yses of, one, what kind of
debris was fornmed during a break, what range of it
of area was affected, and the subsequent transport
of that debris fromwhence it was fornmed to the sunp
itself.

Coul d you give us a thunbnail sketch of
what the experinental support there is for those
aspects of the anal yses?

MR ARCHI TZEL: Are you tal king about
the uncertainties? |1'mnot -- | nean, if | went
into the paranetric and | ooked at how you took all
of the paranetric cases and --

MEMBER PONERS: |'m not so concerned
about the analysis itself. 1'mtrying to recal
what the experinmental data base is.

MR. ARCHI TZEL: It wasn't just the work

Los Al anps did. It al so was based on the work that
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was done for the boiling water reactors and the
foreign experience in testing.

For the generation transport, |like the
steamair jet test, there is a trenendous history of
testing associated with this issue, and stil
uncertainties, too, as you --

MEMBER PONERS: Ch, sure, and there
always will be. | guess what |'masking really is
do we have reasonabl e qualitative understandi ng of
t he phenonena associated with first the formation of
the debris and the subsequent transport of it.

| mean, you try to calculate transport
of debris particles, and you're going to run into
serious problens know ng what drag coefficients are
used and fl ow pat hways and things |like that. |
wonder do we have | arge scale tests that give us
sone confidence that these nodels that Los Al anos
was using are roughly correct.

DR. WEERAKKODY: This is Suni
Weer akkody. |'mthe Section Chief in the Plant
Syst ens Branch.

| can try. | amnot famliar about the
hi storical aspects of this issue, but | have visited
the experinental facilities both at LANL and al so at

Uni versity of New Mexico which were constructed just
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for this purpose.

MEMBER POVNERS: Incidentally, the folks
at University of New Mexico just before Christmas
invited ne down to visit their experinental
facilities, and so I'mreasonably famliar w th what
t hey' ve done there, and quite frankly, their work
puts a perspective on this that you m ght not derive
fromjust |ooking at the raw paper work.

MR ARCHI TZEL: WMarch 4th there's
anot her meeting com ng up at New Mexico, and the
French are comng to that neeting al so.

MEMBER PONERS: This committee is not.

DR. WEERAKKODY: Well, | can try to
answer sone of the paraneters to the limted
know edge | have that Los Alanps did | ook at. One
of the paraneters they |ooked at in the University
of New Mexico facility is howthe velocity of -- |
don't know the exact term-- the velocity of water
t hat approaches the sunp, how that affects the
transport of different natures of debris because you
have debris like RM, and |I'm sure you have seen,
you know, that's netallic and what kind of
velocities are necessary to transport that type of
debris up to the screen where it is transporting

things |ike fiber. Wat type of velocities are
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needed to transport that type?

So that was one parameter | know for a
fact that they did | ook at. Then when | think of
the facility at Los Al anps, you said you have seen
that. In all of there they construct an apparatus
where they have a punp and the screens, and then
t hey i ntroduce, you know, debris that they would
t hi nk woul d be the type of debris that could be
created during the | oss of cool ant accidents and
mssile delta Ps.

So there was real hard data that were
generated to support this issue. |'mnot sure |
answered fully all of your questions, but --

MEMBER PONERS: Well, |I'msure that a
fool can generate questions that a wi se man woul d
take a lifetine to answer, and so I'll play the fool
here a little bit.

MR. ARCHI TZEL: And let ne just clarify
one thing. |If there's a lot of detailed
information, and BP will tal k about, second, there's
some know edge based docunents and fina
preparation. It's a fairly thick docunent, but it's
a track record back to the other experinental. You
can go in there and you can go to the ot her NUREGs

and the other historical aspects.
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VEMBER POVERS: | think that's the news

| wanted to hear.

MR ARCHI TZEL: And that docunent will
be useful for industry in resolving this as well,
and BP shoul d be tal king about this versus ne, but
that's the key docunent. W' ve been review ng that.

MEMBER POVNERS: So eventually we'll have
a ni ce handbook that says here's all that we know
about this issue froman experinental point of view

DR WEERAKKODY: Absolutely right.

MEMBER PONERS: | think that's a -- you

guys deserve big credit for pulling that all

together. | hope you do a great job on that because
that would be of historical value. It will be of
val ue to peopl e designing new reactors. | nean, do

a good job on that one. That's great.

MEMBER WALLI'S: Dr. Powers, we had a
presentation fromLos Al anpos at the subconmm ttee
neeting, and there was quite an extensive give-and-
t ake, and tal ked about their ways of approaching the
generation of debris, the way in which they defined
the area in which the insulation was destroyed and
essentially broken up into small particles of
various sizes and fibers and so on, and they

essentially said that for a large LOCA, the naterial
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within that regi on was di sbursed throughout
cont ai nnent and the velocities and so on.

MEMBER PONERS: Well, | know that's what
they say. The question is is that true.

MEMBER WALLIS: Well, again, that is a
guestion. | think one would have to -- soneone has
to peer review that and so on, but then that is to
say that they were addressing the questions of
transport in the water with CFD and all of that.

So we did have a |l ook at that, and I
guess you're right to say how far do you have to go
to verify that the nodels are okay.

The way this is evolving is that the
ball is very nuch in industry's court, that generic
letter says you will analyze these things for your
pl ant because each plant is different, and not only
is it in industry's court, but NEI has prom sed to
provi de the guidance on the matters that you' ve been
aski ng questions about.

So the success of this process depends
very much on the response of industry and NEI, and I
think the Los Al anbs work has been very, very usefu
in establishing sone of the things one needs to
worry about. It's ongoing, and | hope it results in

t he docunent that you're suggesting, but the process
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here is to get the letter out and get information
back fromindustry and get themto get NEl to
develop this, industry to devel op the nethods for
anal yzi ng indivi dual plants.

MEMBER PONERS: Well, | guess | agree
with you that the strategy that the staff has
approached here seens appropriate. They've done
t heir anal yses enough to see that they have a rea
i ssue here, and then they've said, well, but the
issue really belongs to the industry and now they're
turning it over.

| still think that this data docunent
that you're putting together is just a great idea.

DR WEERAKKODY: There is going to be a
data docurment. |'d like to add one caveat to what
Dr. Wllis said, which is we have made it clear to
the industry that whenever they devel op gui dance, we
review them review our coments. W don't do
safety value in sonme of them but even in our
generic letter, we make it clear in that that if we
feel that they're not going in the right direction,
t hen we woul d conme back and say, 'No. That's not
the first direction. So, you know, we try to the
extent possible work with them but at the sane

time, given the significance of this issue, we keep
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an eye on what, you know, is happening on al
aspects.

MEMBER LEI TCH: Ral ph, a few m nutes ago
you used the term "conpliance backfit.” Could you
explain the inplications of that?

MR ARCHI TZEL: \Wen you do a backfit
li ke was done with -- the regul atory anal ysis
gui del i nes have changed sonewhat since '85. They
al l ow now for compliance backfits. Wen you do a
conpl i ance backfit, a sinplified cost-benefit, it
still needs to be a significant issue, but you don't
need to show a positive cost-benefit.

If we had to do a cost-benefit even
today with an industry program and the way the
regul atory anal ysis guidelines are set up, you have
to factor in that program You have to do best
estimate with the program wthout the program and
t hen you do the cost benefit, and that's a
regul atory analysis without a conpliance backfit
basi s.

It would be very hard probably even
still to pass such a programw th an industry
programin place, but we can still, even if we
didn't do conpliance backfit, we can choose to do a

backfit on that basis. W'd have to do that and
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t hen show a net benefit would go up. That's
nonconpl i ance backfit.

kay. So we could still do that, but
it's unlikely at this stage with an industry program
to pass nmuster. A conpliance backfit says that
consi dering the way we've established the
gui del ines, we don't believe the ECCS systemis in
conpliance with what we're |ooking for for long-term
recircul ation, those regulations | quoted.
Therefore you need to change your anal ysis,
mechani stically eval uate that phenomenon, and that's
what we're inposing, is actions in the draft generic
letter.

That is pre-decisional. W haven't gone
t hrough the CRGR yet. So we could conme back with
this, an information generic letter that woul dn't
have any conpliance aspects to it. It has the same
i mpact, but it's not quite as hard an action as the
conpl i ance backfit generic letter

MEMBER LEI TCH: So the main difference
is that a cost-benefit anal ysis does not have to be
done or has that --

MR ARCHI TZEL: A sinplified one has to
be done for a conpliance backfit, but not a rigorous

one. W still need to do sone type of -- and the
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one we're referring to now is the one that was done
two years ago by research. You had it in the
package, but it's not a rigorous regulatory
analysis. It would be a different one if we had to
do one today.

MEMBER WALLIS: This is really
conpliance. | nean, the LOCA system has to work,
and if the debris prevents the system the mtigated
system fromworking, then this is not mtigating
t he LOCA.

MR. ARCHI TZEL: But from a conpliance
backfit standpoint, we're changing the way you say
it works. W said 50 percent clean screens or 50
percent bl ocked is the guidance, and we agreed to
t hat and we accepted that, and that's how t hese
pl ants were desi gned and oper at ed.

So they're in conpliance today until we
take an action to say different.

MEMBER LEI TCH: Ckay. Thank you.

MEMBER APOSTOLAKIS:  So, | nean, this is
telling us what Los Al anps did, but what did they
find? | nean, address testing or know edge based
uncertainties. Can you tell us in one or two
sent ences what the conclusion there was?

MR. ARCHI TZEL: |'ve got a back-up. Let
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me just give you the typical numbers. Wether those
are actually the nunbers, we've had nunbers
portrayed, how many plants, good, bad, et cetera.
The bottomline was there was a significant
addi ti onal core damage frequency projected by the
Los Al anps wor k.

MEMBER APOSTOLAKI S:  Ckay.

MR ARCHI TZEL: For the current
condition it was less of a core danage frequency if
you assune | arge break LOCA initiating events, and
then if you factor in operator actions, one of the
things in ny slide here, to evaluate the potenti al
recovery actions. We're finishing up with a report
on that right now

Then, for exanple, in a |large break LOCA
case, it mght be an increase in CDF on the average
of two, w thout operator action, it mght be |like
17. There's nunbers |ike that out there.

MEMBER WALLIS: Wbuld you tell himthe
nunber that Los Al anbs gave us?

MR ARCHI TZEL: Yeah, these are -- 1've
got the studies.

MEMBER WALLIS:  Well, we heard a nunber
170.

MR ARCH TZEL: Well, that's w thout --
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t hat nunmber shoul d have been 140.

MEMBER WALLIS: It's still a big nunber
wi t hout these other operator actions and so on.

MR ARCHI TZEL: But whether that's a
best estimate PRA, you know, there's sone question.
W' ve got -- that's what Los Alanps did for us to
evaluate this associated with the --

MEMBER APOSTOLAKIS:  And how were the
operator recovery actions eval uated?

MR ARCHI TZEL: On the same basis of --
do you nean how many operator?

MEMBER APOSTOLAKI S:  Presumably they put
some probabilities there.

MR. ARCHI TZEL: Ch, yes.

MEMBER APOSTOLAKI S: How?

MR. ARCHI TZEL: Li ke the operator
availability of taking the water storage tank and
getting another source into the refueling water, to
keep the ECS runni ng and whet her the operator turns
off the punp and starts it again and can -- if that
woul d be effective in clearing the insulation.

MEMBER APOSTOLAKI S: Do you happen to
recall what nodel they used for these things?

MR. ARCHI TZEL: Well, I've got it here

if you're interested. | guess we could give it to
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you.
MEMBER APOSTOLAKI'S: | am i nterested.
MR. ARCHI TZEL: |It's a draft though.
DR. WEERAKKODY: W can provide it to
you | ater.
MR. ARCHI TZEL: W can provide it to
you.
DR WEERAKKODY: | don't have the
answer .

MEMBER APOSTOLAKIS: Are we witing a
letter on this today? No.

MEMBER WALLI'S: Do you want to talk
about that now or do you wish to talk about it
| ater?

MEMBER APOSTOLAKIS: Ch, it's up in the
air.

DR WEERAKKODY: But one thing | wanted
to add to what Carl said, Dr. Apostolakis, is in
terns of the know edge base uncertainty, it's not
just the core damage frequency nunmbers that the Los
Al anmbs contributed. |If you look at the history of
this issue, for boilers the agency could take a nuch
nore rigorous approach because of events where the
screen was bl ocked.

So in ternms of uncertainty, there's
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quite a bit of certainty that this is a problem and
t he agency issued a bulletin, then a letter, and had
the boilers -- initiate the boilers to address that.

When it came to pressurized water
reactors, we have never had an actual case where
sunp recirc. was actually demanded. All of the
smal | LOCA events we had in the industry were
mtigated before proceeding with the sunp. recirc.
stage. So it was a case of zero demands and zero
failures.

In a situation Iike that, now you need
some original experinmental data to establish the
credibility of what you postulate, and | think the
Los Al anps study significantly contributed to the
i ssue so that we can engage the industry with
strength in saying, "Look. W did the experinents.
We think there's a potential issue here.” So we al
shoul d pay attention and resolve this.

Sol think if | summarize the know edge
base uncertainty that LANL contributed, that's that.
In terms of the recovery actions, you know, we woul d
provi de you the nunbers and the basis that they gave
us, but I just want to tell you that the type of
operator actions, the operators can take in

situations like this, we don't normally assign. |
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don't think they can assign very high failure
probabilities.

So whatever are the CDF nunbers that we
cane with were not --

MEMBER APOSTOLAKI'S:  Now, why is that?

DR. WEERAKKODY: Because, again, you run
into situation of limted demands and limted
failures. |If you look at the type of operator
actions the operators nust take in a scenario |ike
this, one of the things you talk about is refilling
the RABT, and this has to be done. First there
shoul d be a water source available. Cross-ties have
to be made, and this kind of action has to be done
within a short tinme frame under stressfu
condi tions.

A second operator action, again --

MEMBER APOSTOLAKIS: So wait a mnute.

DR. WEERAKKODY: Yeah.

MEMBER APOSTOLAKI S:  Maybe | didn't
under stand what you said. You said you cannot
assign verified probabilities of failure?

DR. WEERAKKODY: You cannot assign --
oh, well, maybe | used the w ong word.

MEMBER APOSTOLAKI S:  Because your

argunent is you --
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DR. WEERAKKODY: Yes, yes.

PARTI Cl PANT:  Low probability.

MEMBER APOSTOLAKIS: A |l ow probability,
but what is a |l ow probability of failure?

DR. WEERAKKODY: Wien you | ook at
operator actions and the failure probabilities, you
see nunbers like .001, .5 and --

MEMBER APOSTOLAKI S:  For failure?

DR. WEERAKKODY: For failure, yes. So
you woul dn't see failure probabilities such as .001
in a situation like this. Again, what | would --

MEMBER WALLIS: |'m confused. You wll
see big nunbers like .5. 1s that what you're
sayi ng?

DR WEERAKKODY: Yes.

MEMBER WALLIS: If it's .5, it doesn't
matter whether it's failure or success, does it?

MEMBER APOSTOLAKI'S: But didn't se just
hear that w thout recovery actions the delta CDF was
very high and then with recovery went down?

MR ARCHI TZEL: About an order of
magni t ude.

MEMBER APOSTOLAKI S:  About an order of
magni tude. How do you go down by an order of

magnitude if the failure probability of the
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operators is .57

DR WEERAKKODY: Because it's a
conbi nati on of operator actions. You know, again,
what | would rather do is give you a copy of the
report we have because right now |' m speaking from
t he overall know edge |I have rather than the
speci fic nunbers that are in this report.

But the short answer to your question
woul d be it is not just one operator action. If you
have a coupl e of operator actions, such as another
action |I know that the operators can take is
stopping and restarting the punps, and |I don't know
how t hat has been factored into the support because
we just got the report a couple of days ago.

MEMBER APOSTOLAKI S:  From where?

DR WEERAKKODY: From Los Al anos.

MR, ARCHI TZEL: But it's del ayed
recircul ati on by not having both trains working, you
know, delayed if you can avoid the contai nnent spray
starting. There's different things that can be
done, and they are factored in there, and they are
anal yzed on that anal ysis.

MEMBER APOSTOLAKI'S:  Yeah, 1'd like to
see that.

VEMBER LEI TCH: Is it not also a factor
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that even if the operator does all of the things
that this procedure prescribes that it may not be
successful ?

MR. ARCHI TZEL: Right.

MEMBER LEITCH: Is that factored into
the issue? In other words --

MR ARCHI TZEL: Sure.

MEMBER LEITCH:  -- | presune the
procedures coul d prescri be sonme renedi al operator
actions, but they may not be successful at renoving
the debris fromthe --

MEMBER APOSTOLAKI S:  That's right.

MEMBER LEI TCH. So is that -- when you
tal k about the success of operator actions, are you
tal ki ng about the faithful ness with which he does
t hem ver sus whet her those actions are successful or
not? Are both of those factors included?

MR ROSEN:. You fraction for both. You
have an event tree.

MEMBER LEI TCH: Ri ght.

MR. ROSEN: You fraction for both.

DR. WEERAKKODY: What you say is
correct, yes.

MEMBER LEI TCH:  Ckay.

MEMBER WALLI'S: The probability of
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clearing the screens by playing with the punps is
probably pretty small, but if you can actually
cross-tie another source of water, then that may be
that you can do that. You know the water is there
and it will probably work. It all has to be worked
out .

MR ROSEN:. Well, the first infraction
says that the operator should violate basically his
intuition, which it is not a big accident, and he is
in recirculation, and he should stop recircul ation

So what is the |ikelihood of that?
Well, if he has been trained, it is unlikely or
maybe 50-50 that he will do it. And then the next
is grandi ose,a nd what Leitch just said, and that
begs the question is even if he does it, wll that
unpl ug the sunp.

Well, we don't have a lot of testing on
that, and maybe it will and maybe it won't.

MEMBER APOSTOLAKI S:  Maybe it depends on
t he context doesn't it?

MR. ROSEN:. It depends on what?

MEMBER APOSTOLAKI'S:  On the context.

MR, ROSEN:  Sure.

MR ARCHI TZEL: | had better nove on.

MEMBER WALLIS: | think we shoul d nove

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

116

on, yes.

MR ARCHI TZEL: One thing | want to say
for Los Al anps support, we did contract -- NRR
contracted, and it does bring us the technical
expertise that researchers had devoted to this
t opi c.

| did want to nention that they are
conpleting a set of calculations for the vol unteer
plant, and you did hear or the subcomittee did hear
about some of the results of that the other day.

So we are actually going through and
doing a set of calculations to give us a feel for
when the licensees do it for us to be able to
eval uate that.

So you heard sonme of the results of those
cal cul ati ons two days ago. And --

MEMBER WALLI'S: Do you want to nove to
t he next slide?

MR ARCHI TZEL: Yes. | would like to
say that we have NEI perform The Sunp Performance
Task Force that has been in place, and they have
been hol ding regular nmeetings and interacting with
us since --

MEMBER WALLI S: They have been there

since 19977
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MR ARCHI TZEL: This issue started in

1996 as a GSI. So they did formin 1997, and they
have been followi ng the work that Research was doi ng
during the technical assessnment, and they were

i nvol ved frequently, and going out and | ooking at
the test facilities. So, yes, they have been around
for a while.

MEMBER PONERS: The issue was introduced
onmy -- to this commttee on ny very first neeting
as a nenber. It brings tears to ny eyes.

MEMBER WALLI'S:  Well, you have struck a
cord there, Dr. Powers.

CHAI RVAN BONACA: | don't have as nuch
hi story on the commttee, but why is the burden on
the NRC to performthis research?

MEMBER WALLIS: It isn't.

CHAI RMVAN BONACA: It isn't? Okay.

MEMBER WALLI'S: | think we ought to nove
head. The subconmittee decided that there was quite
enough evidence that this was an issue. And that it
was appropriate that this letter be sent out so that
i nformation could be gathered to resolve it, and
that it shoul d be done expeditiously.

CHAI RVAN BONACA:  Ckay.

MR ARCH TZEL: I would like to note on
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the industry and in sone of these neetings, | wll
try and go fairly quickly. On March 28th was the
initial kick-off nmeeting with our generic resolution
process, generic safety issue, and it does allow for
industry initiatives, and you factor those in.

So they did offer one at the initial
neeting, and it is a six-step program One of the
initial steps of that programwas the condition
configuration assessnent, and that docunent was
i ssued last fall.

A lot of utilities are going out there
as we speak assessing the configuration, and
gat heri ng desi gn-basi s docunents, and getting their
hands together on this issue, so that when the
gui dance cones out that they are not starting from
ground zero.

They are starting froma base of having
| ooked at their containnment, and assessed the
configuration, and they know where they are starting
from

Addi tional neetings. | won't go over
what we have done in all of those neetings. Gary
has gone over sone interoperability issues.

MEMBER WALLIS: Al right. Go ahead.

MR. ARCHI TZEL: W have been revi ew ng
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t he gui delines and the ground rul es docunents, and
the actual guidelines by the industry won't be
com ng out until Septenber of this year currently.
MEMBER APOSTOLAKI S:  So you have a
session at the ANS neeting?
MR ARCHI TZEL: We did have a session at
ANS, but it was not well attended.
MEMBER APOSTOLAKIS: It was not?
MR ARCHI TZEL: Not conpared to |like the
NEI industry workshop, where you had hundreds of --
maybe a hundred representatives of industry, and
vice presidents, and it was an inportant issue.
Gary went to that neeting, and so the PWR industry,
t he bi ggest neeting that we have had was that one,
and it was not our neeting. It was NEl's workshop.
MEMBER WALLIS: Well, maybe it is
appropriate for me to bring up the issue of how nuch
one can rely on this NEl eval uati on nethodol ogy.
The NEI-02-01 is at a very | ow undergraduate |evel,
and even | ess a high school |evel, where you wal k
around the contai nnent and | ook to see if there
m ght be sone debris.
MEMBER APOSTCOLAKI S:  Juni or hi gh maybe.
MR. ROSEN:. You are very pejorative.

MEMBER WALLIS: Well, I'msorry.
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MR ROSEN. It is quite a bit higher

t han t hat.

MEMBER WALLI'S: Ckay. |'msorry, but
you get the idea. The main question is that when
you have got this debris how does it conme off, and
howis it transported, and does it go to the sunp
and all of that.

And really we have seen -- the
subconmittee was presented with no suggestion that
t hese guys were on the way to providi ng any
gui del i nes for those inportant nmechanisnms. And
maybe it is there sonewhere, but we just didn't see
any mani festation of it.

MR. ARCHI TZEL: Well, the guidelines
t hat have been put out, the PWR URG gui dance
docunent, the staff did an evaluation for that when
we resolved that issue. The PWR Oamners G oup has
t hat docunent.

And to the extent that they followthat
and follow those recommendati ons, and foll ow our
SER- -

MEMBER WALLIS: They are follow ng the
work that you did, rather than devel oping their own.

MR ARCHI TZEL: Well, no, what the BWRs

di d.
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MEMBER WALLI'S: Ch, the BWRs.

MR. ARCHI TZEL: The BWR URG is a
docunent that is pretty detail ed guidance. They
have not devel oped and published that yet, but that
is certainly a strong base, and to have that on
where to start them So it may not be that
difficult to conme up with an acceptabl e gui dance
docunent .

But they do have that docunent, and we
have revi ewed and approved that.

MR. ROSEN: The BWR contai nments and PWR
containnents are quite a bit different.

MR ARCHI TZEL: Yes. | think -- | would
like -- there was a question the other day has there
been any foreign interest. Just yesterday, we did
get an e-mail fromtwo representatives of the French
regul atory agency, and they are thinking about
comng and visiting us next March in that neeting,
and telling us sone of their experience with
t esting.

So we want to brief you a little bit on
a change fromthe other day. So that next neeting
does have the potential for sonme internationa
partici pation.

VEMBER WALLI S: | noticed that the
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MR ARCHI TZEL: That is different.

MEMBER WALLIS: -- they seemto be
cooperating with you

MR. ARCHI TZEL: The French have a
representative -- the French industry have a
representative on the NEl task force, but the

regul at or has been doing testing, and they have

122

asked to conme and neet with us, and the regulator is

involved in this issue and trying to resolve it

France. W didn't know that the other day.

in

Currently, we are planning to issue a

draft generic letter for public conment in the first

quarter of 2003, and then as | nentioned before,

i s pre-decisional.

it

You had nentioned, and we are prepared

to come back and tell you what the results of those

public comments are, and if they are not significant

changes, if that is what | amhearing. It is your

choice. | am hearing that again.

And then when the industry eval uation

gui del i nes conme out in Septenber, or potentially

maybe sonewhat |ater than that, we are not positive,

we will neet with you once we have revi ewed and

made

our comments with that, and we will neet with you
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and go over that guidance.

We do require ACRS review of the fina
resolution of this generic issue, and | will turn it
over to John Lehning for the details of the
schedul e.

MR LEHNING Again, ny nane is John
Lehning, and I work in NRR, and | work with Ral ph,
and we are the technical |eads on the GSI 191 issue,
and | amgoing to go through the generic letter.
And just again it is a proposed generic letter
pendi ng conpl eti on of managenent and CRGR review,
and it is not publicly available right now.

MEMBER APOSTOLAKIS: Is there sonething
that is in the books, or this is what you actually
studi ed, "General Engineer."

MR. LEHNING It is atitle

MEMBER APOSTOLAKIS: It is atitle?

MR. LEHNING Correct. Yes, nuclear
engi neering is ny study.

MR ARCHI TZEL: | would like to nention
that we provide you a draft of the generic letter
There have been changes. W have a redline
strikeout version. |If | could pass that out.

There aren't substantive -- there are

some changes, but they are highlighted for you, and
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so we are dealing with the docunent that is in front
of our managenent now.

MR. LEHNING Going to the purposes of
the generic letter, and | amgoing to nove through
the slides pretty rapidly. | nean, the subcomittee
has heard it, and again just what the subcommttee's
bi ggest interest is was the schedule, and that is
the last slide, and | have a better viewgraph of
that. So hopefully it will be nore clear as it was
t oo confusing before.

Agai n, the main purpose was to inform
the PWR |icensees that our research has identified a
problemw th the sunp screen debris bl ockage, and
that were culmnated with a parametric study.

Then there were sonme additional issues
that were identified in the other research and
anal ysis that we did on the GSI, and | will identify
what those are.

And then we request action as Ral ph said
with the conpliance backfit, and we request action
to address those with an eval uation and additi onal
actions.

And then finally we ask for information
so that we can identify whether plants are doing the

actions that we request at the conpletion so that we
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can eval uate how well they perfornmed those actions.

The phenonenol ogy just really quickly.
The debris generation and the kind of nechanisns
that were are tal king about is when the pipe breaks,
and you have really rapid expansion of the
pressurized fluid in there, and you have jet
i mpi ngenment upon non-robust materials that are in
the path of that fl uid.

You al so have gl obal contai nnment
conditions that can disbond coatings and the I|ike.
You have pre-existing debris sources, which may be
i ke dust coating on surfaces and contai nment, and
that that may contend fibrous material s.

So you could have for small sunp
screens, and that m ght be a concern, and you m ght
have enough fiber to cause a thin bed effect, even
with that coating of dust.

As far as debris transport, you can have
gravitational settling or water entrainment and wash
down can cause this debris to enter the pool on the
fl oor of the containnent, and then if you have
enough turbul ence, or velocity, within the pool that
debris may transport to the sunp screen

And then if accumnul ation patterns are

suspended in the pool, it may tend to accunul ate
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uniformy. But if it is sliding on the floor, it
may be able to crawl up on the screen as you
accunul at e debri s.

O if it is a horizonal screen, it my
cover that type of screen. Next slide, please. The
concerns that | have addressed in the generic letter
have to do with sunp screen debris bl ockage, and
there are two issues there.

The first is what was exam ned in the
paranetric study, and it focused on the | aws of NPSH
margi n for the energency core cooling system punps
and the contai nnent spray punps.

But in addition to that there is also an
issue with the structural reinforcenment of those
screens, and whether they can withstand the
i ncreased head | oss that a conplete coverage with a
debris bed, as opposed to just a 50 percent
bl ockage, is a |l ot greater head | oss.

So there are concerns with the
structural adequacy. There are also concerns with
debris bl ocking drains that are in the contai nnment,
like in their fueling cavity, or containnent
conpartnents, where those would bl ock the debris and
you could hold up water there and reduced the net

positive suction head avail able to punps.
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And then also if the sunp screen is not
adequately sized, there nmay be debris that is able
to pass through it and bl ock flow restrictions
downstream of that |ocation. The next slide,
pl ease.

MEMBER WALLI'S: May | say that all these
net hods, all these mechani snms that you tal ked about
here, Los Al anps has a handl e on, and has ways of
dealing with, and has | ooked at, and your
presentation to the subcomm ttee gave us enough
confi dence that there was a problem and that you
coul d make various assunptions and so on

But it is remarkable how little debris
it takes to plug a screen, for instance.

MEMBER PONERS: As | indicated, | did
have a chance to visit the University of New
Mexico's test facility, and they showed ne some of
their thin beds that they create on the sunp screens
in their test facility.

And | have to admt that | was very,
very inpressed. M intuition was quite wong about
how little naterial it takes to cause a cl oggi ng,
and it is unfortunate that we didn't bring an
exanpl e of that for the nmenbers to see.

Not only that, things are tine
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dependent, and they get different behavior if they
wait over the weekend and do things, and it is
really quite interesting.

MR. LEHNING That is all true, and just
to give an exanple of what Dr. Wallis was talking
about. Like for say a hundred square foot screen,
if you assunme a one-eighth inch thin bed of fiber,
it would only take roughly a cubic foot of fiber to
do that.

MEMBER WALLI'S: A bucket full of fiber
or a few bucks?

MR. LEHNING Not very mnuch.

MEMBER APOSTOLAKI'S: Now the nechanistic
eval uation of the susceptibility. What is that?

MR. LEHNING \What we are tal king about
there is the concerns that | identified before.
Those are not addressed in nost or current |icensing
bases because they assune that the screen would be
hal f - bl ocked and hal f - open.

So the nmechanistic part of that refers
to where you have to phenonenol ogy | ook at these
processes, |ike the generation transport and
accunul ati on.

MEMBER APOSTOLAKI'S:  So each |icensee

wll do this?
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MR. LEHNING Each |icensee woul d have

to do an evaluation of their own plant using these
nmechani stic processes.

MEMBER APOSTOLAKI S: My under st andi ng of
the work at Los Al anbs and other places is based on
very large uncertainties here and it is very
difficult to predict anything. So how can the
licensee do a credible job here to convince you
about that?

MR. LEHNING There are uncertainties,
but the way that -- traditionally uncertainties are
addr essed t hrough conservatism So if a |licensee
has an uncertainty, then they would have to address
it that way.

MEMBER APOSTOLAKI S:  Are you talking
about he sensitivity analysis here, where you assune
that a certain percentage of the screens is bl ocked,
and then you try to find out what the inpact of that
is on the ACCS; or you actually want themto go into
t he transport nechani sns?

MR LEHNING W want themto go into
t he generation and the transport, and industry is
devel opi ng net hodol ogy that all these plants can use
for determ ning how much debris is generated, and

transport gui dance.
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| mean, each plant has different
conditions for transport and things |ike that, but
there is going to be a general guidance, and the
staff is going to | ook at that and coment on it.

So each licensee will have to go through
for their plan and apply that guidance to that plan.

MEMBER APOSTOLAKIS:  Are there any
conputer codes that would help you with this?

MR ARCHI TZEL: Yes. Los Al anps has
some that industry may avail thenselves or may not,
and they did go into thema little bit yesterday.
The BLOCKACE code that actually accumul ates on the
screens, depending on the types of strainers and
screens, and they al so haver what is called a
CASI NOVA code that they went over that steps through
the debris generation part of it fromthe line
br eaks.

So there are sone codes that are
avai |l abl e, but they may develop their own.

MEMBER PONERS: And there are
engi neeri ng organi zati ons, engi neering consulting
organi zations that are actively pursuing this issue.

MEMBER WALLIS: George, we had a
representative fromNEl at the subconmttee neeting

who stressed the need for plant specific
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eval uati ons, because the plants are very different.

MR LEHNING Ckay. That kind of
covered the evaluation part of it, but then the next
step was to have licensees, PWR |icensees to | ook at
doi ng i ntern conpensatory neasures.

And in the version of the generic letter
that was given to the ACRS ahead of tine, the
| anguage on that particular issue did change just a
l[ittle bit, and that is one of the changes that we
hi ghl i ghted for you.

And it is kind of worded the sane way in
the revised that is on the slide here now.

MEMBER WALLI'S: That is on the slide
now?

MR. LEHNING And then it just says
assess the necessity of them and then if
appropri ate take these actions, rather than
requesting themdirectly. There is no substanti al
change. It's just that a matter of enphasis as far
as that change goes.

MEMBER APOSTOLAKI S:  So the | anguage is
alittle strange?

MR. LEHNING The language is a little
bit nore relaxed | guess, but there is no change in

neani ng.
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MEMBER APOSTOLAKIS: Is it possible that

there will be a necessity, but it will be found
i nappropriate in inplementing measures?

MR. LEHNING That is a | anguage i ssue,
and | guess we could try to address that.

MEMBER APOSTOLAKI S:  But that is not
what you nean?

MR LEHNING Right. | guess
appropriate there neans that if it is necessary to
neet requirenents.

MEMBER WALLI'S: They have to report to
you, and you are going to assess or evaluate this
response?

MR. LEHNING That's correct. They wll
report what interimconpensatory measures they take
in response to the generic letter. So we will be
able to | ook at that.

And then the |last bullet there was just
to do plant nodifications if you need to conply with
the regul ations. The next slide, please. Myving on
to the information request.

The generic letter does require a
response as per the regulations. There is a two-
part response, and the first part basically asks for

the plans for doing the wal kdowmn and for doing the
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eval uation, and also the plan in term conpensatory
nmeasures, but the neasures that will be taken.

The second part -- well, the first
response i s requested 90 days after the letter is
received, and I will have a viewgraph on that
schedul e.

MEMBER WALLIS: | noticed that your
schedul e seens to enphasi ze the wal k down, and | was
a bit pejorative before, but the walk down is sinply
i nventorying the fact that you do have an insul ation
here, and which they probably know al r eady.

But there may be some dust and all of
that. That is the easiest part of the whole thing,
and that doesn't solve the problemat all.

MR LEHNING That's right.

MEMBER WALLI'S:  They have to figure out
does it come off and does it go to the sunp, or does
it block the sunp, and how big is the strainer, and
ever yt hi ng.

And that is the part that really has to
be done. And you don't want to |let them say, oh, we
have done a wal k down and we don't have to do
anything for another year or sonmething like that.

MR LEHNING \Well, the evaluation, as I

will show on the slide, but the two inputs to the
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eval uation are the NEI test, which has to provide

t hat guidance to the industry, and the |icensee has
to wal k down the contai nment and get an
under st andi ng of what insulation they have and
confirmthat.

So those are the kinds of two inputs.
And once both those two inputs are satisfied, then
t he eval uation can proceed at that point. And I
will show that on a future slide.

And then the second information request
was basically asking |icensees what methodol ogy they
used, and what was the result of the eval uation was,
and whet her conpensatory neasures needed to
conti nue, and plant nodification schedules. I|f we
could go to the next slide, Ralph.

This slide discusses the coordination
with the industry as has been nentioned, and the
i ndustry is working to devel op technical guidance to
solve the technical issues at stake.

The first part of that was the wal k down
gui dance that |icensees would use to performthe
contai nnent surveillance to | ook at what debris
sources they had in the containnment. And the second
part is the actual eval uation nethodol ogy gui dance

as to what you do with that information that you
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have in your plan.

The wal k down gui dance was publi shed
| ast Septenber, and the revision that incorporated
NRC comrents. And the net hodol ogy guidance is
schedul ed for this com ng Septenber 2003.

The generic letter tentatively endorses
the NEI program but we also say that we can issue a
suppl emental generic communication if it is not
appropriate in our opinion, and if we have sone
exceptions to it. Go to the next slide, please,

Ral ph.

This slide shows the schedule and a
little bit easier way to understand than before. On
the left colum of this graph, we just have the
actions that we are requesting in the generic
letter, and the bars represent the tinme period over
whi ch those actions will take or is expected to
t ake.

MEMBER WALLI'S: Now, this is what I
found surprising and we didn't see this in the
subconmm ttee neeting.

MR LEHNING That is correct.

MEMBER WALLIS: And you wote a letter
and it tal ks about within 90 days of getting the

generic letter, you have to present your plans for

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




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

136

contai nnent, and you have to present your plans to
performthe evaluation of the susceptibility of the
recirculation functions, and ECCS, and CSS.

So within 90 days, they have to not only
do these contai nment wal kdowns, but they have to
devel op their sort of plans for analysis of all
t hese other things, like transport, and bl ockage,
and all that kind of stuff.

And then there is another within 90 days
of doing that, and they have to actually describe
the actions taken. So the inpression given fromthe
generic letter is that things are proceeding pretty
rapidly with these 90 day peri ods.

Here we | ook at this tine schedule, and
it may be that they don't even do the debris
bl ockage eval uations until 2006, which is amazing.

MR. LEHNING Well, the language in the
letter is neant to convey the sane information as is
up here, and I will just explain why. The first
response i s asking for when you plan to do the wal k
down and when you plan to performthe eval uati ons,
and what interimconpensatory nmeasures that you are
| ooki ng at.

So a |l ot of the reasons why these bars

are long is because of the refueling cycle, and
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that's how we made the assunption that |icensees
woul d do the contai nment wal kdown in a non-power
condi ti on.

So that kind of drives the schedule a
little bit, and just if | explain -- well, like if
the licensees had begun | ast Septenber, these bars
show that. There is a navy blue part of the bar on
the screen, and there is a green part.

| f they had begun right when they issued
-- when NElI issued their guidance for the wal kdown,
basically the activity would conplete at the
termnation of the navy blue part of that |ine.

However, if the |icensee was not
proactive and waited until the generic letter was
issued to start the wal kdown, the green part, they
woul d not conplete that until the green bar.

MEMBER WALLI'S: But it is conceivable
that a proactive |licensee, given the NEl guidance
comes out and is adequate, could actually mtigate
and solve the problemw th that plant by part of
this year in the front of that blue part there.

And if they were really proactive and
didn't delay, they could by January of '04 there
have sol ved the problem and everyt hi ng.

MR, ARCHI TZEL: Well, as Gary nentioned,
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some have already done it, at |east one.

MEMBER WALLI'S: So we are just | ooking
at the | aggards who m ght be waiting until 'O06.

DR. WEERAKKODY: For exanpl e, Davi s-
Besse has already -- or has installed or is
installing a new screen.

MEMBER WALLIS: Well, the fact that they
m ght, there is no problemw th that plant.

CHAI RVAN BONACA: Well, in fact, this
agency seens to be relying on the confort that was
t al ked about before, that it would be for plants
t hat have susceptibility to CRVMD cracking, and you
woul d have sone additional expectation of nore
pronmptly |l ooking at the sunps? | nean, that seens
to be the logic.

| f you are | ooking for confort, maybe
that is where you have | ess confort.

DR. WEERAKKODY: | may not directly
answer the question that you raised, but one of the
things to put this picture in context, this is for
pl ants whi ch concl ude degraded, but operable. In
other words, it is difficult, if not inpossible, for
us to say that your plant needs sone screeni ng which
i s not operable.

But when we get the generic letter out
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there may be sone plants which concl uded for

t hensel ves that it is inoperable and then replace
it. But there would be a nunber of plants which
woul d say we are in good condition, and sonethi ng
rel evant to what you said in terns of the CRDM
cracking and then that relates to this issue.

It did conme up for Davis-Besse, and in
fact this question cane up yesterday regarding the
type of debris that is near the CRDM and that is
specific to transport, for exanple, for that area.
And if you have nostly (inaudible), then that is
what you woul d generate.

And then | ooking at the (inaudible)
vel ocities, and given injection and by the tine that
you reach the recirculation state, you don't have
much turbul ence in the sunp, that type of debris
woul d nmost |ikely be deposited wherever they are
rather than transported into the screen.

MR. HOLAHAN: | think | agree with
Sunil's sunmary. | amnot particularly concerned
about control rod drive mechani sns, because
certainly from Davi s-Bessie there was | think no
fibrous material in that area.

And it is not such a direct path for

produci ng that debris and getting it to the sunp. |
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t hink there are probably a nunber of factors that

m ght make you nore concerned. Things |like the size
of the screen, or in fact whether there are pipes

wi dth, and fibrous insulation within the vicinity of
t he sunp are probably nore inportant considerations
to driving a licensee for the need to do early

i npl erent ati on.

MEMBER WALLI'S: So when you get the
responses, the first response to the generic letter,
you are going to do sonme assessnent of
susceptibility of these plants, and there nay be
sonme that you need to encourage to nove up their
response to the second part?

MR. LEHNING At that point, we wll
make a judgnment. | mean, they will tell us what
their schedules are, and we will have to | ook at the
information that we have, and nake a determ nation
on whether that is acceptable and satisfactory in
conjunction with that information.

MEMBER WALLIS: Well, | would hate to
have things still going on to resolve this issue
when Dr. Powers is no |onger a nenber, since he came
on when it started, and that was -- it is going to
be a period of 10 or 12 years since he canme on by

the tine we finish.
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CHAl RMAN BONACA: There is a finite

chance that sone of these plants may prove to have
had an inoperable recirculation systemfor 10 years.
DR WEERAKKODY: Yes, you can't rule
that out. | think the short answer to Dr. Wallis’
guestion is, yes, one of the things that we have
going for us is the significant anmount of
information that the O fice of Research has
generated for us as a know edge base.
For exanpl e, even though there are a
nunber of parameters that are uncertain, we can
(i naudi bl e) determ ne what are the critical
paraneters are. For exanple, if a plant, a
particul ar plant has a horizontal, as opposed to
vertical, screen that is of a very small size, we
woul d definitely | ook at the response fromthat
pl ant very closely, conpared to a different plant.
So even though we don't have answers to
every question or every uncertainty, we do have
enough informati on to engage the |icensees
ef fectively.
MR. ROSEN: No |icensee should be
surprised by this when the generic letter cones out
i n August.

MR. ARCHI TZEL: Well, they have public
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conment as a m ni mum ver si on.

MR. ROSEN: So the |icensees should be
on notice now that sonmething is in the works.

MR ARCHI TZEL: They have been on notice
for over a year. Al these groups have been brought
in and so all the utilities -- NEI has done things
i ke sending out letters that say be careful when
you change insulation for this issue, and that has
gone to all of the utilities. So they are inforned
of this issue.

MR HOLAHAN: It is inportant to
remenber that these tine franes don't supersede the
| i censees ongoing responsibilities to have operable
systens based on their tech specs to deal with
degraded and non-conform ng equi pnent according to
Appendix B and the tinme frane for corrective action
based on the safety significance.

So those are all folded together. So ny
expectation is that if a licensee has through this
i nformati on makes a determ nation that they have an
i noperabl e ECCS, they know what to do. And we are
not tal ki ng about years. W are talking about
hours.

And if they have a degraded condition

that is too significant to allow two cycles, or for
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corrective action, | expect themto be inplenenting
their normal programs in dealing with that issue.

MEMBER WALLI'S:  Wen will you have this
docunment that Dr. Powers is asking for that puts
t ogether the work from Las Al anbps and says here are
t he problems and here are the nethods?

MR JAIN. W plan to issue this nonth.
It is scheduled to be issued this nonth.

MEMBER WALLIS:  This nonth?

MR JAIN  Yes.

MEMBER WALLIS: So it will be ahead of
t he NEI docunent ?

MR JAIN It will be definitely. W
will have it available to themthe first week of
Mar ch.

MEMBER POVNERS: You know, we ought to
make tinme on the schedule for these guys to cone
down and describe that to us, because | think that
it is a great idea.

MR JAIN. | will try to summarize a few
things that it has, and we are not prepared to go
over the details of that at this tine.

MEMBER PONERS: Well, once we have it
and we have had a chance to look it over and try to

understand the experinmental basis here, if you can
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cone down and give us a little hal f-an-hour pitch

MR JAIN.  Sure.

MEMBER POVNERS: So we can say nice
t hi ngs about you.

MEMBER WALLI'S: | am nore concer ned
about the NEI docunent, because | know that Los
Al anps put a lot of effort into this. They did
experinments and did a |lot of analysis, and | just
don't know what NEI is doing about it.

MR JAIN. And finally to add the
confort level that we have been seeking with this
particul ar know edge- based docunent, it has been
peer-reviewed by an international group of people.

MEMBER POWNERS: This just gets better,
and better, and better all the tine doesn't it?

MR ROSEN. This still don't resolve Dr.
Wallis' concern that all this good work that has
been peer reviewed is being picked up by the NE
docunment that will ultimately determ ne the way that
he |icensees do the analysis. How do we get
confortable with that?

| know that | heard Ral ph say that the
BWR groups did a very good job, but now | have to go
t hrough the inductive |eap of faith that says that

therefore the PWAR groups will do a good job, too.
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MR. HOLAHAN. | don't think it is a leap

of faith. | think it is our job to do that, and to
make sure that they do a credible job, and making
information available to them seens to ne that it
only hel ps them do that.

And perhaps they m ght actually want to
read this transcript to read the expectations. But
| think that this is a normal part of our job, and
when we conme back, we will need to explain either
how t he industry has done a good job in neeting our
expectati ons or what we insist upon to suppl ement
t hat .

MEMBER WALLIS: In this schedule that is
up on the screen, when do you expect to cone back to
us?

MR HOLAHAN: For the purpose of the NE
gui dance?

MEMBER WALLI S:  For what ever purpose.

MR, ARCHI TZEL: At this stage, what we
plan now is at the stage where we have eval uated
t hat gui dance, and accept or don't accept it,
shortly thereafter. So it would be probably --
right now it mght be Novenber or Decenber of this
year.

MEMBER WALLIS: So towards the end of
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this year?

MR ARCHI TZEL: That is when we are
planning it. It is not specific on the schedule.

It is sort of on ny side, but it would be after hat.

MEMBER WALLI'S:  Well, would you have the
responses to the first part of the generic letter,
and you woul d have the NEI guidance. So you woul d
have a |l ot nore infornmation, and then you could tel
us whether you were on track, or needed to revise
your strategy, or needed to |lean on certain plants,
or --

MR ARCHI TZEL: or reissue another
version of the generic letter or sonething.

MR. ROSEN: Now, what happens if they do
their anal ysis and devel op their eval uati on nethods,
and you read them and don't |ike then? Wat
happens?

MR ARCHI TZEL: Well, we have one
exanmpl e of that right now, but we have to make our
case, and we have to -- it is alittle difficult to
push, let's say, the | eak before break issue, with a
programif it takes nost of the risk away.

And we do fall into a nore difficult
situation with an industry program |f that takes

the majority of the leak -- and if there are still
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residual issues there, with latent fiber and things
like that, but that is an exanple.

W have to nmake a decision, and cone
forward, and do battle on that issue.

MR. ROSEN. Ckay. So a |eak before
break is clearly one big issue, but what if you get
past that sonehow, and now you know before you do
t hese kinds of calculations that Dr. Wallis w |
hel p you understand if you don't already, that there
is lots of ways to conme up with answers.

MR ARCHI TZEL: | guess the best way to
characterize that is if you would see -- we did have
conments that they incorporated on the NEI-02-01,
and they were responsive.

And if we have difficulties, your
guestion is how do we --

MR ROSEN: Well, | amtold that if they
have hi gh school issues that they were responsive
on; is that right? W are now into graduate schoo
in the evaluations of thermal hydraulics.

MEMBER WALLIS: Well, | guess that is
| ooking up in the insulation, and it | ooked to ne
i ke sonmething that didn't require any engi neering
know edge and was not the difficult part.

MR ROSEN. And what Ral ph said was that
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they were able to reach an agreenent with NEl on
those issues. Now, | am | ess sangui ne about the
ability to reach agreenment with the industry on the
nore difficult technical issues, and aski ng what

will you do about it then? Are we going to be stuck
wi th NEI's gui dance?

MR. ARCHI TZEL: No. No, we are prepared
to not agree with NEI. | mean, there is only one
regulator, and its nanme is not NEl.

MEMBER WALLIS: Right. Put that on the
record.

MR ARCHI TZEL: And a typical exanple is
that if you |l ook at the BWR URG docunent that | had
nmentioned, there is probably 8 or 9 issues where we
wrote our SER and we disagreed with URG

MEMBER WALLIS: Right.

MR ARCHI TZEL: When the audit teans
went out and inspected, they verified that the
utilities did it in accordance with our SER, or the
RG plus. So that is the situation. W would have
to supplenent if there was that di sagreenent with
this generic letter, but that would be the process.

MEMBER WALLI'S:  Ral ph, we need to finish
by noon, and | think we expected that we m ght take

| ess tinme than we have taken already, but that is
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al ways our expectation perhaps.

MR LEHNING Well, if there are no nore
guestions, that was ny |last slide, and we can nove
to BP Jain to tal k about the reg guide.

MEMBER WALLI S: thank you.

MR JAIN. | amgoing to be tal king
about the reg guide which we are here to seek your
conments for releasing the draft for public coment.

MEMBER WALLIS: This reg guide by the
way is in our folder for this neeting.

MR JAIN. In this presentation, | wll
descri be the process that we used in issuing the
gui dance, and the summary of the revision to the reg
gui des.

We will also talk about our plans and
schedul es to each of the reg guides. The process
includes a briefing of the draft guide to ACRS on
what we did the day before yesterday, and finally in
the contents we will issue the draft for public
conment s.

And we will address all of the public
comments to it and brief the CRGR and ACRS agai n.
And after observing all the comments, we will issue
a final reg guide.

MEMBER WALLIS: Do you have an expected
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date of arrival of this final guide?

MR JAIN. Well, it is Septenber of
2003.

MEMBER WALLIS: So it is pretty soon?

MR JAIN. Right, and we will cone back
to you in July to the ACRS. That is what we have
pl anned. And with respect to this reg guide, we
have basically enhanced t he gui dance on debris
bl ockage eval uation for PWR sections, and the
gui dance, what we have is consistent with the BWR
gui dance, and insights that we have gai ned fromthe
research programon 191

And that includes issues such as debris
source and generation that we tal ked about | ast
time, and debris transportation, and accunul ation
and head |l oss. Now, the draft guide provides a
uni que approach which are acceptable to the staff.
However, the |licensee can al ways propose alternate
approaches for the staff's review W are also
maki ng available to the --

MEMBER APOSTOLAKIS: | gave a talk to
t he Northeast Section of the American Nucl ear
Soci ety |ast Tuesday, and | nentioned what you just
sai d, and those people |aughed. Can you tell ne why

t hey | aughed?
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MR ROSEN: | don't understand the

circunstances of their laughter and so | get the
j oke.

MEMBER APOSTOLAKIS: | said that the
regul atory guide is an acceptable nethod to the NRC
and - -

MR ROSEN: Onh, that. Now | understand
t he questi on.

MEMBER APOSTOLAKIS:  And they said about
i ndustry proposing an alternative and they | aughed.

MR. HOLAHAN: Yes. There is a widely
held viewin the industry that it is extrenely
difficult to take a path different fromthe
regulatory guide. | think that there is a certain
truth to that, in the sense that the burden of proof
shifts. If you follow the regulatory guide the
expectation is that whatever you are proposi ng ought
to be approved.

And if you are not follow ng what is on
the regulatory guide, then |I think that the burden
of proof is on that individual applicant to show why
everything back to the original research data, and
what ever el se we know supports their position.

Frankly, 1 think that the industry is

sonmetimes too reluctant to deviate from a gui de,
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because there are obviously -- | mean, the whole
nmeani ng has to do with the fact that every plant is
alittle different.

And | think that there is roomfor
devi ating from gui des, but | think individua
licensees find that that is a path that is not very
appealing for them It means that not the industry,
but individual utilities, need to becone experts on
a whol e set of technical issues that otherw se they
don't need to take on.

MEMBER WALLIS: Well, Gary, in this case
if the technical solution to the problemturns out
to be remarkably difficult for a licensee, then
there is a real notivation to conme up with
al ternative approaches.

MR HOLAHAN: Yes, there could be.

MEMBER PONERS: But do not underestimate
t he value of having a regul atory gui de that
articulates what is acceptable to the staff. There
is alternate regulatory structures that |ack those
t hi ngs that becone chaoti c.

And you can cone into this country and |
can point to you other government agencies that |ack
that particular feature of their regulatory system

and you get chaos.
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MR. HOLAHAN: Yes.

MEMBER WALLI'S: This is where the NE
gui dance is hel pful

MEMBER APOSTOLAKI S:  Yes, the intent was
never to put down regul atory guides. | nean, |
think that Gary described it very well. There is a
feeling out there that if we should do it that it
t akes forever.

MEMBER PONERS: Well, it is also true,
because | think that you can | ook at anybody com ng
in under a regulatory guide and you will find
subtleties, plant specifics, where they have taken
devi ati on and checked the plant, and the staff has
been very good about understanding their positions.

MEMBER WALLIS: | can't eval uate our
evi dence, George, until | know who was | aughing. |
nmean, was it graduate students that were |aughing,
or was it the --

MEMBER APOSTOLAKI S:  No, no, industry
peopl e. Graduate students would not dare | augh.
Only when | tell themthat it is a joke will they
| augh.

MR. ROSEN:. Ceorge, | can renenber sone
utility neetings with the staff when the staff was

advocating a position in the reg guide hard to 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

154

utility representatives present, and the utility
managers present said let ne read you sonething from
the front of this reg guide.

And then they read the lines that say
that reg guides are not required and additi onal
alternates to this position can in fact be proposed,
and the staff went al ong.

And as soon as | heard those words, that
we are proposing an alternate to this reg guide,

t hey said, oh, we understand that. You are not
trying to conply. You are proposing an alternate.
Wel |, okay, you can do that.

MEMBER APOSTOLAKIS: | did not intend ny
remark to be commented upon for 10 m nutes.

MR. ROSEN. | think that is what happens
at the ANS section neetings, and what happens in
real regul atory guides.

MEMBER WALLIS: Well, we need to nove on
because we do have a deadline here, and we are
al nost to the end.

MR. JAIN. W are also putting together
a know edge based docunment and making it avail able
to industry and this docunent pulls together all of
the work done so far in the BWR arena and PWR arena,

i nternati onal or donestic.

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

155

And it is a good source for -- and
i ncludi ng ourselves -- to review individual
| i censees on what they have done, and for the
licensee to (inaudible). And | think that is a very
val uabl e docunent whi ch has al so been peer revi ewed
by international investigators, and it is due soon.

MEMBER WALLI'S: And you are going to
send copies to the ACRS?

MR. JAIN. Yes. | think they are on the
distribution list, but I will make sure.

MEMBER SHACK: You are going to have a

CD, right?

MEMBER WALLIS: Twel ve Cds.

MEMBER PONERS: In contrast to ny high
technol ogy friend, | |ike paper.

MR JAIN. | will talk about current
pl ans and schedules. W plan to issue this reg
gui de for public coments in February once we hear
fromyou, and NRRis going to issue a generic letter
in the sumrer of this year.

W will come back to the ACRS for final
reg guide in July, and reissue it in Septenber.
Hopefully by then the NEI will have their guidance
around the sane tine.

MR. ROSEN: You say hopefully. [If they
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don't, then you will issue guidance yourself, right,
to keep the ball noving. W are not just going to
wai t for NEI

MEMBER WALLIS: They will have to
respond to the schedul e.

MR. ARCHI TZEL: W are not prepared to
i ssue guidance at that tinme if they have not issued
it. W have the guidance in the reg guide, but we
are not going to turn around --

MR ROSEN. Well, what happens if NEl
fails to open in the fall of 2003 and they are just
not ready, and they have internal problens, or
what ever, and there is nothing forthcom ng?

MR HOLAHAN: It seens to ne that
depends on whether they are going to be a nonth
| ate, or they dropped out conpletely on the issue.
| think we are going to have to deal with it when we
see the circunstances.

If we think that there is a useful
product, and we are a little bit nore patient, then
we m ght decide to acconmopdate that. If we see this
as no longer a likely success path, then | think we
are in a position of having to issue our own
gui dance. | don't see another choi ce.

MEMBER LEI TCH: And this is John
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Lehning. W are nmeeting with NEl regularly and
getting updates on their status, and so if we feel
down the road that we have indications that they
will not neet it, we will have nore information to
make a deci si on.

MR. ROSEN:. When you say updates on the
status, do they just give you a schedul e and say
here is where we are, or are they giving you a
draft?

MEMBER LEI TCH: No, they have given us a
draft like the ground rules that you got, and we
have gotten that, and as they have gotten nore
detail guidance, we will get that information, and
we will be able to see how far they are com ng al ong
and evaluate it.

MR ROSEN: Well, what if the ACRS said
we would like to see this issue resolved
expeditiously, and | would be unconfortable, and not
speaki ng for the ACRS, but speaking for nyself, and
| would be unconfortable if it came to the fall of
2003 and NEI had a longer or much | onger schedul e
than that, and the staff was not ready to go al ong
withit.

MR. ARCHI TZEL: Let ne just be fair to

NEI. Wien this issue was agreed to and this
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approach was agreed to in March, the first tinme that
we had the neeting, in Septenber of 2003 was the
date of the guidelines, and it has not changed since
then. So they have not slipped on that guideline
since we agreed to this program

MR. ROSEN. The staff is confident that
they will continue to stay on schedule and I am
happy.

MR. ARCHI TZEL: We have not heard of a
slip. Mybe a nonth or two like Gary said is
possi bl e, but they have not told us of one yet.

MR HOLAHAN: Not hing that we have said
coul d encourage them not to neet Septenber 30t h.

MEMBER WALLIS: Yes. | think that the
one concern that the subconm ttee had was the chaos
phenonmenon that Dr. Powers referred to; is that if
you don't have proper guidelines for this, which is
a difficult problem you may get a whol e host of
di fferent approaches fromdifferent utilities, and
then there is going to be a difficulty in evaluating
all of those different nethods.

And the last thing that ACRS wants to do
is to have to be in the loop to evaluate all of
t hose different methods.

But that is good enough. This letter
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and the issuing of the letter and the regul atory
guide for public comment is an essential step to get
the ball rolling, and that is the real key thing.
That is really what we are here for today. Any
comments frommy col | eagues or questions?

MEMBER POVNERS: Well, | would just
conment that it is true that the resolution of this
i ssue has been a slow process, but | have to say
that | amvery enthused about the approach that has
been taken here on the BWR, where | think the staff
has done a responsible job in assuring itself that
there is a technical issue here.

And enough to say, gee, we can't go any
further w thout having plant specific information
and then turning the ball over to those that have
t he problem at the plants.

And | think that this really is kind of
an exanpl e piece of howto attack these touch
technical issues that come up every once in a while
for the existing plants, and | think they have done
-- | nmean, | like the style.

| like your style on this, and this
summari zation that you are planning with all of your
work in a trackabl e docunent, | hope that you do a

good job on that, because | think that is a rea
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contribution to informthe |icensees and those that
have concerns about your |icensees. And doing a
good job on that will serve your style even better.

MEMBER WALLIS: Dr. Powers, | just
wanted to make clear that you said that you said
that BWR and | think you neant to say PVWR

MEMBER PONERS: PWR, yes. | think I did
a pretty good job on the BWR too.

MEMBER WALLI'S:  But your comments were
about the PWR and the record ought to show that.
Any ot her comments or questions before we wap up?

MEMBER LEI TCH: | guess ny concern is
just with the speed with which this was done, or the
| ack of speed, and | just wonder. W can't go back
and do anything about the tinme that has passed, but
| wonder if you do any kind of a self-assessnment?

Is there a different strategy we could
have taken on this issue fromthe get go that woul d
have led to a quicker resolution, or are we just
tied up by the regulatory process in such a way that
this is the best that we coul d have done?

Do you get a chance to -- in other
words, my inpression is that from crude inspection,
it would becone real obvious that there is probably

6, 8, or 10 plants that have a real serious problem
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with this, and we have been sitting here for 7 years
and two nore to go before it gets fixed.

s there no way that we coul d have
required i nprovenents at those plants that had a
real obvious problemprior to doing all this
research work, which | admt is admrable, but it is
ti me consum ng, and we are thinking about plants
where perhaps this is a serious problem and one-
quarter of the life of the plant has gone by while
we have been westling with this issue.

| mean, is there a better and nore
expeditious way that we could have dealt with this
probl em at the get go?

MR. HOLAHAN: | guess | feel responsible
for getting these things done, and it seens to ne
that the process that we used -- that is, you know,
generating scientific data and saying that we really
have a basis for understanding that there is an
issue, | wouldn't want to skip those parts in order
to expedite the process.

When | ook at this, and when | | ook at
ot her generic issues that we still have on our
plate, and | ask nyself are we doing these things as
well as we could and as quickly as we could, | think

there is roomfor inprovenent.
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There is roomfor acceleration, but |
woul dn't want to change the process. | think we
have touched the right basis. |[If anything, | think
we need to just be nore dedicated to getting the
wor k that needs to be done as quickly as possible.

There are technical steps and there are
process steps, and there is the ACRS and the CRGR
and there is public comment, and all of those are
val uable things that I wouldn't want to | ose.

| think the challenge for those of us
who are managing this programis to find the
resources and the people who can do those right
steps as quickly as possible.

And it is kind of hard to argue in this
case whether it couldn't have been done any faster.
Probably it could, and we just need to continue to
| ook at that.

MEMBER WALLI'S:  Anyt hing el se? Then
t hank you very nuch for your presentation, and
will hand this back to the Chairman

CHAI RVAN BONACA: Thank you. Before we
break or take a recess for lunch, I would just |ike
to thank you. This nmeeting is done.

(Wher eupon, a luncheon recess was taken

at 11:57 a.m)
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CHAI RMAN BONACA: W are back in

session, and we have now a presentation on the PTS
and eval uation project, technical basis for
potential revision to PTS clinical materials, and
Dr. Kress will take us through that presentation.

MEMBER KRESS: No, Dr. Shack will.

CHAI RVAN BONACA: Dr. Shack. Ckay. |
guess your initials have been changed.

MEMBER SHACK: They have been changed,
right. We had a presentation to the subconmttee on

MEMBER WALLIS: Are these your
regulatory initials, or your real initials?

MEMBER SHACK: Add 60 degrees to --

CHAl RVAN BONACA: Wl l, that is the
reason for the change. Ckay.

MEMBER SHACK: W had a subconmmittee

neeting where we went over this in sone detail, and
the staff will now have the difficult task of
distilling a days worth of discussion down to their

allotted tine, whatever that is. Nathan, are you
going to lead off, or Mark?

MR. CUNNI NGHAM  Good afternoon. Mark
Cunni ngham fromthe Ofice of Research, and Ed

Hackett and Nathan Sunil fromthe Ofice as well
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here, as well as Al an Kol aczkowski, and Davi d
Bessette will be making the presentation in sone
sort of fashion this afternoon.

First off, Mark Kirk was here yesterday
making a | ot of the presentations, and somethi ng
came up today and he couldn't be here, and so Ed is
-- just think of Ed as Mark today.

MEMBER KRESS: |Is that his regulatory
nane, or is that --

MEMBER SHACK: And will he nmess up the
power point?

MR. HACKETT: W have al ready done that.
W have already taken care of that one.

MR, CUNNI NGHAM  Just by way of a short
i ntroduction --

MEMBER WALLI'S: This sounds a little bit
since he couldn't be here Iike the Politburo, where
one of our nenbers isn't here today, and you wonder
what has happened.

MR. CUNNI NGHAM  After the savage
beating that M ke Mayfield adm nistered --

MEMBER ROSEN:  They beanmed hi m up.

MR. CUNNI NGHAM  Somet hing |i ke that.
Not quite though. By way of introduction the

comm ttee has been involved with listening to us and
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tal king with us over several years now on the PTS
wor k that we have had underway.

We are kind of in an transition period
ri ght now, where we are noving froma state of
having a technical basis for possible rule changes,
and making a transition into considerations by our
col | eagues at NRR about real rule changes.

What you will hear today is kind of a
sunmary of where we are with respect to the
techni cal basis. You have been provided a docunent
or two and those are sunmaries of where we are so
far. So you are getting in a sense a sunmmary of a
sumary today.

Again, the big point is that we are in a
transition, and NRR will be com ng back, |'m sure,
and have lots of opportunities to talk to you or
with you as well about the proposed rule as they get
into that.

W will be back with themto help them

di scuss technical issues associated with it, and so

MEMBER APOSTOLAKIS: |Is there a request
for a letter today?
MR HACKETT: There is a request.

Thanks, Mark.
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MR. CUNNI NGHAM  Go ahead. Mark will

conti nue from here.

MR HACKETT: A couple of other itens
here. There are also with us Roy Wods, and Roy, if
you want to rai se your hand; and Donni e Witehead is
over on the wall there, too. Matt Mtchell
representing NRR, in the back, and so if there are
any hard questions on the regul atory aspects, we
will go to Matt.

And Terry Dickson is here also fromthe
Cak Ridge National Laboratory. And Janmes Chang
from Maryland is here, too. Sorry about that. Mark
enphasi zed the fact that this is not our final
product, and | think that is where we didn't quite
| ead off the day real well yesterday.

So this will not be the conmttee's
final crack at this. There is quite a road ahead of
us ultimately.

MEMBER APOSTOLAKIS: It this is not the
final product, then what kind of letter are we
supposed to wite?

MR HACKETT: Were we are, and | wll
try and set the stage for that, as Mark indicated,
what we have right nowis a draft technical basis

that the team here feels supports a revision to the
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PTS rule. But it is exactly that.

It is a draft and there is sone nore
work to be done. W took sonme very good conmmrents
yesterday on the report itself and the structure,
and the content, and sonme things that we need to
address there.

So really what we are | ooking for from
the commttee at this point is a thunbs up that the
commttee feels that they are on the sanme page, and
that this is something that at |east nmerits going
ahead and considering rule making at sone point.

And that is not to say that that is even
going to get engaged this year or even next. |
mean, that is a decision for NRR, and we are here
just to discuss the technical basis. That said, |
guess | will go to the next slide if | can do that
wi t hout MarKk.

| think | basically already said nost of
what is on here. W did spend a full day yesterday,
where we went through a lot of this in detail, and
we can go through as nuch or as little of that as
the committee needs hopefully, but we do have
obvi ously reduced tine.

We have only about a 16 or 17 slide

presentation today, conpared to probably about 50 or
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60 yesterday. And we plan on going through all the
t hi ngs that you see here.

MEMBER WALLI'S:  You said 50 or 607
There was 150.

MR HACKETT: That was Mark's
presentation, that's right. And unfortunately Mark
could not be with us today as Mark Cunni ngham
poi nted out, and that is certainly a deficiency for
us in several respects.

And al so nost notably with respect to
power point, and | don't think that any of us here
at the table is equivalent in that regard. Wth
regard to the rule, and maybe this is one that I
could stand up for if you guys can still hear ne,

t he basis was documented for the rule a long tine
ago now, in 1982 SECY-82-465.

What you are really looking at is a
net hodol ogy construct to protect the reactor vessel
in the event of an over cooling event, and it really
boils down to as sinple as two things; having a
materials netric, which is here on the X-axis, and
whi ch was the subject of nuch debate yesterday in
the way of RTNDTs, versus a screening criterion, or
rat her an acceptability when run through a wall

cracki ng.
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When that was all put together,
basically you ended up with a criterion,
acceptability criterion for through wall cracking
frequency 5 tines 10 to the 6th, m nus 6.

And then a nmetric and RTNDT space at
either 270 or 300, depending on the exact materi al
consi deration that you were |ooking at. And that

just sets the construct for 10 CFR 50.61, which is

t he upper bullet that you see there.

| f necessary, people could enploye fl ux
reduction neasures to keep the flux down, and keep
the enbrittl ement down for the plant in particular
for the future.

And then if necessary perform pl ant
specific analyses for Reg Guide 1.154 to justify
conti nued operation if that particular trip wire was
| auNched, and that happened --

MEMBER WALLI'S: WAit a minute now Is
this your old basis?

MR HACKETT: This is the old basis.

Al'l 1 was doing here was just revisiting what is
currently today.

MEMBER WALLIS: So this is the current
basi s?

MEMBER APOSTOLAKIS: Yes. So it is 210
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fromthere, plus 60.

MR. HACKETT: That was the fix that we
put on, and the other part that we covered
yesterday, and |I know that Professor Apostol akis
wasn't here. W did receive sone feedback from Dr.
Shack and Dr. Wallis about the incorrectness of
this, and the way that it is shown in your draft
report is not correct.

It was really keyed to 210, and the
margins were -- | don't knowif we want to get into
all of that.

MEMBER APOSTOLAKI'S:  Now, wait a mnute.

Wait a minute. The current screening criteriais

2707

MR HACKETT: That's correct.

MEMBER APOSTOLAKI'S:  This is consistent
with that?

MR HACKETT: Yes, it is.

MEMBER APOSTOLAKIS: So it is wong.

MR. HACKETT: | amtrying to think of
t he
right --

MEMBER APOSTOLAKIS: It is not the
figure that is wong. It is the criterion that is

wrong, because if you nove to the right, you are
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i ncreasing the frequency.

MEMBER SHACK: The nunber that they
report, the 270, is this nunber to which they have
sort of been told to add 60 degrees. So they
correspond. The 210 is sort of the real
enbrittlenent, and the 270 is the regul atory
enbrittl ement.

MEMBER APOSTOLAKI'S:  But | don't
understand that. Wy do you add 60 degrees?

MEMBER SHACK: Because the reg guide
tells you to do that.

MEMBER KRESS: Because that is nore
conservative when it cones down to trying to decide

MEMBER APOSTOLAKIS: Well, that is what
| am saying, these are nore conservati ve.

MEMBER APOSTOLAKIS:  Well, you nove to
the right and so you go up and the frequency is now
|l ess and the failure is higher, right?

MEMBER SHACK: The average val ue of an
RTNDT is still 210. Wether the nunber that they
report, because of the way that they are told to
conpute it, corresponds to an average of 210.

They report the average, plus the 60

degrees, the 270, but they are equivalent in terns
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of this plot.

MEMBER APOSTOLAKI S:  This screening
criterion is 2707

MEMBER SHACK:  Yes.

MEMBER APOSTOLAKIS: So 60 degrees have
been added to this nunber here fromthe curve to
produce a screening --

MEMBER SHACK: No, to get this nunber
fromthe reported nunber, you subject 60 degrees.

MR HACKETT: Right.

MEMBER SHACK: The reported nunber
comput ed according to Reg Guide 199, Rev. 2.

MEMBER APOSTOLAKI S:  Okay. So the
utility cal cul ates

MEMBER SHACK: 270, and that really
corresponds to 210 on this plot.

MEMBER WALLI'S: Wy does it really
correspond?

MEMBER APOSTOLAKI'S: | don't understand
that. How does it do that?

MR. HACKETT: There is probably no
better way to explain that than the way that Bil
just did.

MEMBER APOSTOLAKI S:  When you devel op

screening criteria don't you try to be conservative?
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MR HACKETT: Absolutely.

MEMBER APOSTOLAKIS: Right. And so here
t he conservative thing to do would be to say 210
fromthe curve, mnus 60.

MEMBER SHACK: No, the 210 is
conservative here because of all of the
conservatisnms in the analysis. In 1982, and | am
not sure that | can reconstruct the argument, but |
woul d guess that they said, Jesus, we did all sorts
of conservative things to get to this 210, and we
are not going to then add 60 nore degrees of margin
to cover it.

Everything el se that we did to get to
the 210 nunber was al ready conservati ve.

MEMBER WALLI'S: So what is the 210 now?
| nmean --

MEMBER SHACK: Because for other
reasons, you report a nunber from Reg Cuide 1.99,
Rev. 2, that is told to conpute it. So you don't
want to have two nunbers around it.

MEMBER WALLIS: Well, why not --

MEMBER APOSTOLAKI S:  What does a utility
do?

MR. HACKETT: They do just what Bil

said. They do the regulatory thing, which is --
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MEMBER APOSTOLAKI'S:  They follow the

regul atory guide ?

MR HACKETT: They follow 1.99, and they
conpare it to the 270.

MEMBER APOSTOLAKI'S:  So the nunber is
280 that they cal cul ate?

MEMBER SHACK: Let's not.

MEMBER APOSTOLAKIS: Let's say it is,
and then what happens?

MR, HACKETT: Well, then actually you
woul d have gone to that second bullet well before
then, and if necessary, you would have gone down
her e.

MEMBER APOSTOLAKI'S:  But wouldn't it be
nore |logical to say that you cal cul ate your nunber
to 80, and then subtract 60?7 Wuldn't that be the
| ogical thing to do?

MR, HACKETT: You could say it that way,

t 00.

MEMBER WALLIS: So why didn't you do
t hat ?

MEMBER APOSTOLAKI S:  So under 60
degrees, the subjective estimate is -- well, | am

trying to give you a way out.

MEMBER WALLIS: There is no way out.
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MEMBER APOSTOLAKI S:  There is no easy

way out, but our judgnent is that this |ow curve is
t oo conservative, and so the screening criterion is
novi ng up.

MEMBER KRESS: You guys are arguing
about (inaudible) and the Rule is in the new one.

MR HACKETT: That is what we are
hopi ng.

MEMBER APOSTOLAKIS: It is inportant to
under st and where the --

MEMBER SHACK: The inportant thing to
understand is that the current is not
unconservati ve.

MR. HACKETT: It is actually very
conservative, at least that is what we think.
Anyway, maybe we will see if we --

MEMBER WALLIS: You are sort of |ucky
that by you understanding it in terns of that it is
very conservative. |If you try to argue with George
on the basis of this figure, you will probably be in
deep water for a long tine.

MEMBER APOSTOLAKIS:  Well, tell me why
not? | nean, we need to |earn.

MEMBER SHACK: Because they have al ways

used -- if you conputed the nunber the way they
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computed this nunmber, they have al ways used 210.
The nunber that they happen to report is conputed
slightly differently, but it is equivalent to the
210 nunber.

MR HACKETT: | think that Matt M tchell
is here fromthe NRR, and Matt has got sone
comrent s.

MR M TCHELL: Yes, | am Matt M tchel |,
fromNRR, and we are the fol ks that are responsible
for this on the NRR side of the house. | wll try
to sort of repeat Bill's explanation as to how this
figure fits together with what is in 50.61

There could be a limt in 50.61 that
says or would set a screening criteria of 210
degrees based Upon this nom nal nean RTNDT val ue.
What has been done, and what was done in
SECY. 82. 465.

To the best of ny understanding is that
there were 60 degrees added to the 210 value, and in
recognition of uncertainties which were involved in
t he probablistic cal culations which were used to
devel op the screening criteria.

And that sanme 60 degrees in effect was
added to the other side of the equation when a

| icensee cal cul ates the RTPTS value. I|f you were
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conmparing to 210 and you | ooked at Reg. Guide 1.99
net hodol ogy, you would take the initial RTNDT val ue
and you woul d add the shift.

And you would stop at that point. To
conpare to 270, you woul d take the met hodol ogy which
is the initial property, the shift, plus the margin
turn fromReg Guide 1.99 Rev. 2.

So what in effect has been done is that
60 degrees has been added to each side of the
equation. | agree conpletely that it is confusing
and is not clear. But if you ook at it as sort of
a bal ancing of the scales, you have essentially put
60 degrees on both sides.

MEMBER APOSTOLAKI'S:  So you need at
| east 210.

MEMBER WALLI'S:  No.

MEMBER KRESS: |If you use this nean --

MR. M TCHELL: The nunber is 270 in
regul ati on.

MEMBER APOSTOLAKI S:  Sure, but that has
al ready been --

MR SIU And it is related to a nmean of
210.

MEMBER SHACK: The criterion it

consistent with this graph.
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MEMBER APOSTOLAKIS: But is it also

consistent with 1.1?

MEMBER SHACK: No, 1.1 is wong.

MR M TCHELL: 1.1 is wrong.

MEMBER APOSTOLAKIS:  And then why is 1.1
wrong?

MEMBER SHACK: Because they pretend that
the 60 degrees is margin. If we could get nmargin
that way, we would just add 120 degrees, and we
could wal k out of here real fast. It would be nore
conservative and everybody could neet it. It is
just wong, and just forget it.

MEMBER WALLI'S: The 60 degrees cannot be
justified, but the 56 degrees, which is the margin
in 1.99, is put on because of uncertainties. So you
cal cul ate your RTNDT and then you add 56 degrees for
uncertainties.

MEMBER APOSTOLAKI S: I n your
cal culation, or in your --

MEMBER WALLI'S: In the cal culation, and
then it is all taken away again by the 60 degrees.

MEMBER APCSTOLAKI S:  Ri ght.

MR. M TCHELL: In the calcul ation of
RTPTS, the actual material property value for a

licensee's vessel, Dr. Wallis is correct that
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nomnally it is about 56. There are sone nuances in
the reg guide which allow margin ternms to be -- the
so-called margin termto be nodified, but nomnally
correct.

And it was believed that was
sufficiently close to the 60 that was added to the
ot her side of the equation, the 210 plus 60 to
arrive at 270, and that it was essentially
equi val ent .

MEMBER APOSTOLAKI'S: Do you at | east
agree that this is an odd way of doing business?

MR. M TCHELL: Absolutely. Wthout
doubt, and we would certainly hope that as a result
of any changes to the regul ati ons which m ght result
fromthe work that the O fice of Research has done
that we can clarify it and nake it nuch nore
simpler, and much nore straightforward.

CHAl RVAN BONACA: | hope that the
l'icensee will who submt this data for |icense
renewal will understand the nuances of all this, and
do the proper nunmbers conpared to the right nunbers.

MR. HACKETT: | think they are painfully
aware of that and have been for a long tinme, as |
conmpletely concur with Matt, and it is confusing,

and it is a construct that we are hoping to be able
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to i nprove upon.

However, as we go through, we see that
we have sonme nore conplexity to add before we get
there. At any rate the first one out of the box
that got tested for this -- and of course the
comm ttee probably renmenbers this, or nmaybe certain
menbers maybe do with Yankee Rowe, which tripped the
screening criteria and got into the Reg Guide 1.154
anal ysis --

MEMBER APOSTOLAKIS: | can't wait to
make a copy of this and give it to Andy Kadac at
MT.

MR HACKETT: The plant attenpted to
make this case with the NRC and one of their
problens in doing that is that they felt that the
gui dance was not clear is probably an understat enent
in 1.154 and it led to a fairly protracted debate
with the NRC staff which ultinmately ended up in the
shut down of Yankee Rowe.

They deci ded that they were not going to
be able to prosecute that case effectively because
of the lack of clarify of the guidance. The upshot
for this presentation is that because of that, as
part of the NRC s | essons |earned activities, the

Conmmi ssion directed the staff to address this in
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1991.

Here we are over 12 years later trying
to still do that effectively, but sometinmes these
things take that long. |In terns of other

notivations, that is one primary notivation. O her
notivations are listed here in terns of technical
i nprovenents that have been nade over many years.

This is a slide that | know that we
shared with the conmttee, and we spent a | ot of
time on this yesterday. W have been asked about
t he magni tude of these arrows.

The green arrows are indicating where
you mght expect inprovement, and the red arrows
are cases where we mght have actually seen things
t hat have acted in a non-conservative nanner.

Wth the ultinmate or the bottomline
here being that we are | ooking at sonething that is
poi nting towards burden reduction and an extension
of the screening criteria.

But in terns of that magnitude, a couple
of things on here | think -- and the team can
correct me if | amwong here, but I think we are
seeing a fairly large down arrow on nore refined
binning in the use of the probabilistic risk

assessment net hodol ogy.
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And in particular in probabilistic
fracture nechanics, we have a significant
conservative bias that has been elimnated in the
nodel, and which | will talk a bit nore about | ater,
because it unfortunately gets back to RTNDT and a
new versi on of RTNDT.

MEMBER WALLIS: Yes, but it is a bias of
-- well, it is sonething |like a hundred degrees,
conpared with all the argunents that we have had
previ ously about rmaybe 60 degrees. So it overwhel ns
that 60 degrees right there.

MR HACKETT: It does. It does. There
is also spatial variations in the fluence, and maybe
sonewhere between these two the flaw distribution is
a major element for the material aspects of this
task, in that when it was done previously in 82. 465,
it was a Marshall distribution that was used, which
cane fromthe U K, and wa the best that fol ks could
do at that tinme, but it didn't actually involve
| ooking at flaws fromreactor vessels for the nost
part.

W have been able to do a lot of work in
that area since nost of it has been sponsored by the
NRC, and it has really shown as a bottomline that

we see flaws in vessel welds, but they are very
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smal |l and largely do not participate as being
problematic in a PTS transient.

MR KOLACZKOASKI :  And if | highlight
the bottomred arrow, because that changes the whol e
reason why neeting a |arge break LOCA i s consi dered,
because that changes the whol e reason why certain
sequences are inportant, the fact that we have added
t hat .

Whereas, the original analysis back in
the '80s did not include nedium and | arge LOCAs, and
we tal ked to the subconmttee at | ength about that.

MEMBER APOSTOLAKI S:  They ignored them
or they | unped thenf

MR. KOLACZKOWBKI : Basically, they
i gnored t hem

MEMBER ROSEN: | thought what you told
us was that you thought this was an undercooling
transi ent driven process, and undercooling because
of what happened in the secondary side, and is not a
primary side issue.

MEMBER WALLI S: They thought that the
pressure vessel needs to be the pressure froma PTS
event, rather than just pure thermal shock, and then
they realized that the pure thermal shock could be

significant and so LOCAs had to be consi dered.
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Once the vessel is depressurized it is
no | onger under stress fromthe pressure, but you
can still have thermal shock.

MEMBER ROSEN: Al right. So at the end
of the day what you find out is that this
pressurized thermal shock problemis really alittle
pea- bi g pea shock problem Little pressure, |arge
thermal stresses, and that is what you worry about.

MR HACKETT: That is what we are seeing
now, and indeed Terry D ckson went back and ran an
ol der version of the code that was applicable at
around the tinme of Yankee Row, and it was exactly
that. These just were not addressed previously, and
when you do address them even with the ol der
version of the code, it |ooks |ike that has al ways
been the case. That it is much nore of a therma
driven --

MEMBER ROSEN: W th that understanding,
George says that is why |arge LOCAs are inportant,
because those are depressurized events.

MEMBER APOSTOLAKI S:  Yes.

MEMBER ROSEN:  And before we didn't
t hink that was inportant to this problem

MEMBER APOSTOLAKI S:  Ckay.

MEMBER ROSEN: Because they were not
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pressurized, and as it turns out it is the thermnal
shock that is inportant.

MEMBER APOSTOLAKIS: Are you going to
di scuss the acts of conm ssion that are considered?
| mean, did you quantify those things?

MEMBER ROSEN. W are prepared to
di scuss that, and we could do that now, or we could
wait until the appropriate point. But Alan is
avai l able to do that.

MR. KOLACZKOWBKI : Yes, Ceorge, in this
shortened version, we don't have any specific slides
on that. But | guess at the appropriate point that
we could certainly address whatever --

MEMBER APOSTOLAKI S:  What net hod shoul d
you use to quantify those?

MR KOLACZKONBKI : Wl I, as was
expl ai ned in previous presentations, the use of the
ATHEANA at |east qualitatively was sort of the basis
behind all of the human errors that we anal yzed,
whet her they were errors of om ssion or errors of
CcOo- m ssi on.

And in ternms of comng up with the
probabilities, again as we have expl ai ned before,
that was an expert elicitation process, and a very

systemati c process, where we tried to figure out
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what are the issues that could effect this
particul ar error.

And t hrough the expert elicitation
process, using people both at the utilities either
in areviewrole, or actually in a participation
role and in a collaborative arrangenent as we did
with Palisades, we had trainers, ECP witers, actual
crew nenbers, along with the NRC contractors,
essentially putting the HRA nunbers --

MEMBER ROSEN: W th due consideration of
t he works of Apostol akis, et al?

MR, KOLACZKOWBKI :  Yes, absol utely.

MEMBER APOSTOLAKIS: | mean, it is a
side remark, but this norning also we had a
presentation on the accunul ati on of debris in the
sunp, and they al so considered human errors, and
t hey took upper bounds and the probabilities, and in
fact pretty high nunbers.

And which now rai ses the question is
there really a need for the agency to develop a
nodel for human reliability performance, or human
reliability? | nean, people seemto be happy that
they are using what is avail able.

And in the power uprates, it is also

wher e peopl e put nunbers there, you know, and sone
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of us objected, but I wonder whether it is worth
pursuing this anynore. |If we nanage to get an upper
bound, that is good enough. Maybe an expert opinion
elicitation is the answer.

MR. CUNNI NGHAM It may be, and | guess
| am not quite sure where you are going.

MEMBER APOSTOLAKIS:  Were | amgoing is
that we don't have a nodel, but yet people are
coming in here for inportant issues and nobody says
| cannot do this because there is no nodel.
Everybody does sonet hi ng and people seemto say
okay, that is reasonabl e.

MR CUNNI NGHAM Wl |, we do have
nodel s, and part of what we are doing nowis trying
to be -- as Alan was tal king about, in terns of the
quantification process, | amnot sure you would say
t hat we have a nodel there.

But we are trying to take sonething and

make it nore systematic if you will, and so you can
in a sense call it a nodel

MEMBER ROSEN: | don't know if it is
called a nodel really. 1t is a nethod.

VMR, CUNNI NGHAM It is a nethod.
MEMBER ROSEN:  And Al an described it in

sone detail for the subconmm ttee.
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MEMBER APOSTOLAKI S: But basically the

way that | understand it is that people are happy
that they have a description of the context, and

t hen you have a nunber of experts, and they tell you
what the nunber is.

MEMBER ROSEN: It is nore conplicated
than that, but yes.

MEMBER APOSTOLAKIS: It is always nore
conpl i cat ed.

MR SIU If I may, you know, clearly in
this project we tried to exercise with the tools
t hat we had, and we have sone belief that the
results that we are getting are reasonable and
useful for the decision at hand.

It is not to say that inprovenents in
these tools won't lead to better decisions |ater on.
We just don't have such better tools at this point.
So | guess | would argue that we are not necessarily
at a state where we should be freezing devel opnent
on these nmethods and tools.

W al ways | earn, and the project that
you see in front of you now, where HRA is just a
part, we have done a |lot of work on fracture
nmechani cs, and we have done work on thernal -

hydraul i cs, and have done work on PRA and a
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culmnation of all of that is for exanple, this
particular -- this is one product of such an
i nt egrated process.

| f we had said back in the '80s, well,
we can maeke deci sions, and you have seen the tools
t hat we have now, and that is the current rule. So
now we are in a position to better that.

MEMBER APOSTOLAKIS:  Well, it is hard to
generalize. A lot of things were done
conservatively and so on, but it is a real issue,
and a major intellectual challenge to develop a
nodel that will give you the probability of tine-
dependent human actions. So let's recognize that.

MR SIU  Yes.

MEMBER APOSTOLAKI S: | nean, ATHEANA
tried, and it really didn't |ead anywhere. | nean,
it did a lot of qualitative work, but not the
quantitative. And then at the sane tinme we see the
staff com ng here, and both of them do research at
NRR, and they seemto find reasonable things |ike
aski ng experts, and | ooking at upper-bounds, and so
on.

So it really nmakes you wonder whether it
is worth pursuing an HRA effort now. Maybe 10 years

fromnow, after again we find that a | ot of things
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were wong and very conservative, because | don't
know whet her if we |ead anywhere, and peopl e do
t hi ngs, but don't make them unhappy.

They don't nake them happy, but they
don't make them unhappy.

MR. CUNNI NGHAM If we could go back to
t he HRA programthat we have got planned over the
next couple of years. | think we have talked to the
conmttee that one el ement of the expert elicitation
process is what kind of experimental information
could you provide on human performance insert
cont ext .

And | think that is a big el ement of
what the staff is proposing, in terns of research
and getting back to trying to collect nore, if you
will, enpirical evidence or experinmental evidence,
to support an exert elicitation process.

MEMBER SHACK: W are sort of a quarter
of the way through, and so | think we had better
nove on

MR, HACKETT: | think I will just add
one final coment specific to this project in HRA
One of the slides that we will conme to is show ng
that a lot of the risk is dom nated by LOCA and then

the HRA is not a huge contributor in that regard.
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We can get into that further.

MEMBER APOSTOLAKI S:  Wiich LOCA is that?

MR HACKETT: LOCAs in general.

MEMBER APOSTOLAKI S: Real ly.

MR. HACKETT: W have got a slide on
that. Another notivation was the fact that to
gquantify sonme plants are predicted to be close to
the screening criteria at EOL, and so sort of this
red band that Mark Kirk had here on the slide.

And, you know, starting out towards the
end of this decade that you are starting to see sone
plants that are beginning to inpact this criterion.
And so their interest level -- and our industry
col | eagues are not here today by and | arge, but that
gets their interest |level up pretty quickly when
they are starting to | ook at maki ng cases for
I icense renewal nman, many years in advance.

So that is another major notivator, and
al so another mmjor notivator --

MEMBER APOSTOLAKI S:  Let me under st and.
Sone plants close to the screening criterion?

MR HACKETT: Right.

MEMBER APOSTOLAKI S:  And which ones are
t hese?

MR. HACKETT: Arbitrarily, what Mark did
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on this slide is that he is showing a band that is
wi t hin about 50 degrees of, say, the 270 or the 300
criterion.

And then basically what you are getting
towards are --

MEMBER APOSTOLAKIS: Ch, this is from--

MR HACKETT: Right, exactly. Exactly.
So the bottomline is that we are trying to show the
interest level, and | think we skipped over one.

No, not yet.

MEMBER PONERS: The nore | think about
this, I didn't understand it at all. Could you
focus us here on at |east that first one?

MR, HACKETT: Sure.

MEMBER APOSTOLAKI S:  The previ ous one
you nean?

MEMBER POVWERS: Yes.

MEMBER WALLIS: That is the sinplest
slide he has got | think, is that one.

MR. HACKETT: Yes, really this is just
in sinplicity, these are the nunber of degrees that
you are fromthe screening, and it should say
criterion. But fromthe 270 or the 300, and so it
is just showi ng you that there is a grouping of

pl ants here, especially when you are getting out
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t owards where fol ks are considering |icense renewal,
where we are starting to get into increasing
nunber s.

And not that anybody is in any
particular difficulty when they are 50 degrees away

fromthe limt. But it certainly is going to nake -

MEMBER PONERS: But a lot of themare at
zero.

MEMBER WALLI'S: Not at the end of the
i cense period or that tine.

MR HACKETT: At the end of the |icense.
There actual ly shoul d be two.

MEMBER APOSTOLAKI'S:  What is the point
of showi ng the years there?

MEMBER WALLIS: That's when they get
t here.

MR. HACKETT: That's just when they get
there. That is when they are predicted to get
there. This in particular would be Palisades, and I
believe that would likely to be Beaver Valley. |
can't say for sure, but this one is certainly
Pal i sades. They hit their criterion in 2011.

MEMBER POVNERS: Who is the guy at 20357

s that --
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MR, CUNNI NGHAM At 2012, they would be

at -- they could not operate beyond --

MEMBER PONERS: He is in a world of
hurt.

MR. CUNNI NGHAM  They coul d not operate
beyond 2012 because of the enbrittlenent of the
vessel under the current rules.

MR. HACKETT: That was another prinmary
notivation. And in terns of the scope of the
anal ysis --

MEMBER APOSTOLAKI S:  That sounds ki nd of
funny to ne, but why are you doing the work and not
t henf?

MR HACKETT: Well, in the next slide,
we will come to that. They are indeed doing a |ot
of work, and working with us on this. In ternms of
t he scope of the analysis, we have anal yzed three
pl ans whi ch woul d be Pal i sades, Beaver Valley, and
Cconee.

Two of those are anong the nost
enbrittled at EQL, whi ch woul d be Palisades and
Beaver Valley, and they are both in about a degree
of the screening limt at EQCL.

W have all the PWR manufacturers

represented in two plants fromthe origi nal study,
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and whi ch woul d be Oconee and Beaver Valley, or
Cconee and Calvert diffs. [I'msorry.

And two plants close to the screening
criterion which I nmentioned, and caveat this, you
know, as Mark has done before, and we said -- these
are all that we are aware of, when all significant
and potential initiating event sequences are
consi der ed.

That is not to inply that there aren't
sone that could be out there that we m ssed.

MEMBER ROSEN: We have spent a | ot of
time tal king about nodel uncertainty yesterday.

MR HACKETT: Yes.

MEMBER APOSTOLAKIS:  And you will again.

MR HACKETT: This is just to get to
Pr of essor Apostol akis' point. The conduct of the
proj ect has --

MEMBER APOSTOLAKI'S:  And you wi |l gather
facts and conclusions to report to the full
conmittee?

MEMBER WALLIS: We gat hered estimates
and --

MEMBER PONERS: And idle specul ation

MEMBER APOSTOLAKIS: It seens to me that

if you want to forma peer review group, you are
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going to have a hell of a problem

MR HACKETT: W are working on that. |
agree, and we are working on that right now That
is one of the slides that you will see that we wll
get to, in ternms of things that still need to be
done.

MEMBER PONERS: Let me assure the
conmttee that | have no idea what Sandia is doing
on this.

MEMBER APOSTOLAKI S:  Yes, | nean, you
are creating --

MEMBER POVNERS: | have no idea what they
are doi ng.

MEMBER SHACK: | nmean, who is the
cogni zant Federal enpl oyee here?

DR LARKINS: | guess | am

CHAI RVAN BONACA:  Yes, John Larkins is
t he Cogni zant Federal Enpl oyee.

MEMBER APOSTOLAKI S:  Well, maybe
should -- can | talk to you?

DR LARKINS: Sure.

MEMBER APOSTOLAKI'S: Not on the
transcript.

CHAl RVAN BONACA: Can we proceed.

VMR HACKETT: In addition, | wll
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nmention that this also does not indicate public
participation, but we have had sone significant
participation fromthe public. At |least not a |ot
|ately, but definitely some since then.

In terms of how the analysis is
conducted, there are two main conmponents. There is
the estimation of the plant, which TWC stands for is
t hr ough wal | cracki ng.

And then you conpare that to an
accept abl e frequency of through wall cracking, which
is what we spent one of the previous slides talking
about .

And this is how you get there, going through the
three maj or disciplines, from PRA event sequence
anal ysis, to conbinations of those running through
the thermal hydraulics, and getting the inputs from
thermal hydraulics feeding into a probablistic
fracti on nechani cs assessnent.

And that addresses the materials aspects
and things like flaw distribution. And what you get
comng out of all of this is a conditional
probability or yearly frequency of through wall
cracking. And that then you are going to conpare
with the limt.

MEMBER APOSTOLAKI S:  And when you
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guantify uncertainties, don't you address thenf? |
nmean, can you quantify uncertainties w thout
addressing then? Wy do you say address, then
quanti fy?

MR. HACKETT: Ckay. Address, then
quantify. No, in fact, maybe it should be witten
that in a lot of cases that you can't get there.
The acceptance criterion, bottomline, is that we
feel, or at least the teamfeels, that we are
consistent with the Conm ssion's safety goal policy
statement, the SRM that was issued after Yankee
Rowe, and in general the principles of Reg Guide
1.174.

And then the way that this thing pans
out for youis --

MEMBER WALLI S: Excuse me, but when you
say through wall cracking and vessel failure, that
nmeans the sane thing?

MR. HACKETT: That neans the sane thing,
reactor vessel failure frequency, or frequency of
t hrough wall cracking, and that is going to get you
to the establishment of alimt and the conparison
with the curve for the material behavior.

MEMBER APOSTOLAKI S: Wt hout addi ng

anything to it?
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MR HACKETT: W thout addi ng anything

in. This part at least is just schematic, and so we
are not even going to get into whether degrees F, or
C, or RTNDT.

MEMBER WALLIS: But you are going to
define it in your report?

MR HACKETT: It is defined in the
report, and obviously | think that is an area where
we are going to need to have sone clarify.

MEMBER APOSTOLAKI S:  When you say in
your report that your results indicate that you may
increase the screening limt by 80 --

MR. HACKETT: By 80 to 110 degrees.

MEMBER APOSTOLAKI'S:  You are referring
to the 2707?

MR HACKETT: That's right.

MEMBER APOSTOLAKI S:  So that becomes
3507

MR, HACKETT: 350 to 380 or so.

MEMBER APOSTOLAKI'S:  And cal cul ated the
way the regul atory gui de says?

MEMBER WALLIS: | don't think that is
true. No, that is not true.

MEMBER APOSTOLAKI'S: So you have a new

nmet hod for the screening criterion, but the old
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nmet hod for devel opi ng your --

MR HACKETT: Let ne see if | can take a
crack at that, and we may be back in the sanme place
we were for --

MEMBER APOSTOLAKIS: It not a sinple
deal .

MEMBER SHACK: Sure it is.

MR. HACKETT: Al we are doing there is
that you will see a new netric for RTNDT, which we
will call an RTNDT star, and | will try to explain
that a little bit later how that conpares with the
current criterion.

And so we are trying to conpare apples
to apples and you are exactly right. W should try
80 to 110 degrees fahrenheit, and you are addi ng
that on to the screening criterion. So what was 270
becones nominally 350 to 380.

MEMBER APOSTOLAKI S: Okay. That is one
i ssue. But the other issue is that you are using a
nore sophi sticated met hodol ogy now to conme up with a
screening criterion. Yet the |icensee would be
using the old approach to cone up with the RTNDT?

MR HACKETT: i see your point.

MEMBER APOSTOLAKI'S:  And conpared to the

new screening criterion?
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MR. HACKETT: That was one of the things

t hat we addressed. The answer to that is really no.
They will be using an RTNDT based approach, and the
only thing they will have to adjust for is basically
going to be the weighting of this RTNDT for weld
type, and weld I ength, and fluence.

| will try and explain that a little bit
better. |In practice, they won't have to do
anything. |If we set the criterion out, all they
need to denonstrate is that they are that far back
fromit, and there won't be any need for any plant
speci fic anal ysi s.

MEMBER APCSTOLAKI S:  Yes, but the
question is how do you denonstrate?

MR HACKETT: Well, the only change in -

MEMBER APOSTOLAKIS: Is it fromthe old
appr oach?

MR. HACKETT: The only change in
regul atory space that they would need -- for
i nstance, here are a few things that they woul d need
to know. They would need to know details of the
fluence analysis for their vessel, and they w |
need to know weld type and length that are limting,

and they have that information now.
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So we are not inposing anything new in
regul atory space.

MEMBER ROSEN:  They won't have to worry
about it until they are running out about 200 years
anyways.

MEMBER WALLI'S:  Well, that assunes that
all the statistical stuff that you are doing is
typical of all plants.

MR. HACKETT: Right. It is assumng a
generalization. That's right.

MEMBER APOSTOLAKI S:  But the earlier
argunent that it doesn't really matter that we honor
the 60 degrees, because there is a conpensating
addition on the cal cul ati onal side.

Now you are changi ng the screening
criteria and making it nore realistic.

MR, HACKETT: No.

MEMBER APOSTOLAKIS:  Aren't you going to
touch the ot her one?

MEMBER SHACK: The screening limt
before and we will now make it 290, and we added 60
degrees to the 210 to get 270, and we will add 60
degrees to the 290 to get 350.

So you do the two exactly the sane way,

just so you don't change anything that the |icensee
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does. He will conpute the nunber and exact --

MEMBER APOSTOLAKIS: So we are doing a
good analysis here, and then we will nmake it bad
based on the cal cul ati ons?

MEMBER SHACK: No. Let's nobve on.

MEMBER WALLIS: This is all going to be
clear when they rewite the report so that it is
clear. It all will be clear when they rewite the
report so that these 6 or 7 RTNDTs are all very
clearly defined, and we know what is going on.

MEMBER APOSTOLAKI S:  And al so when they
do page nunmbers. | was so scared on the plane
yest er day.

MR. CUNNINGHAM If | can go back just a
second.

MEMBER APOSTOLAKI S:  Yes.

MR. CUNNI NGHAM W are proposing a
technical basis for a rule change.

MEMBER APOSTOLAKI S:  Yes.

MR. CUNNI NGHAM  And the fol ks at NRR
will be looking at rule, as well as reg guide
changes, possible reg gui de changes.

MEMBER APOSTOLAKIS:  Okay. Al right.
That is a better answer.

VR, CUNNI NGHAM | don't want to commt
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Matt to saying that absolutely he is going to do
this or that, or whatever.

MEMBER APOSTOLAKIS:  Yes, sir?

MR. M TCHELL: Again, Matt Mtchell,
NRR. The only thing I would say is we will ensure
as we go forward with any proposed rul e change that
the way that |icensees would anal yze the actua
mat erial properties or vessel is conpletely
consi stent with the basis upon which the screening
criteria is established.

| nmean, that is incunbent in the way
that we would nodify the rule. So weighted average
used -- and which I Ed is going to get to -- to try
to enunerate a screening criteria, weighted average,
for evaluating the vessel.

MR HACKETT: What we are hoping is that
as a resource that a --

MEMBER WALLI'S: WAit a mnute. 1'm
sorry. The present RTNDT is not a wei ghted average.
It is a bounding curve. So you are changing the
definition if you go to a weighted average. You
won't just be using the --

MEMBER SHACK: But that is only
pr oposed.

MR HACKETT: That is proposed right

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

205

now, and it would be changing it in a way that they
woul d be able --

MEMBER WALLI'S: And all of this will be
clear when you rewite it to make it clearer?

MR. HACKETT: That woul d be our goal.

MEMBER WALLIS: Al right. Thank you.

MR. HACKETT: Let's nobve on to sone
results. The bottomline is that over the realistic
operational time franmes, and we tried to show that,
and some of this is really extending out too far,
but that is just the way that the mathematics went.

But over realistic operational lifetine,
t he through wall cracking frequency that we are
finding comng out of the FAVOR code is very snall
and by that we nmean sonewhere between E mnus 8, E
m nus 9, range.

And you can see that on the slide here,
and at the current screening criteria the yearly
t hrough wal | cracking frequency in a generalized
sense is on the order of 1 tines 10 to the m nus 8.

And then it is inportant to note here
that two of the plants that we use to try and set
this up are anong the nost enbrittled that have been
evaluated. So we feel we are well bel ow

MEMBER APOSTOLAKI S: Vell, that is
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confusing, and so let's talk about this figure.
When you say the nean of the 95th person, | was
| ooking for those. Where do | find then?

The only difference in the product is
t he pl ants.

MEMBER SHACK: They are the sane.

MR HACKETT: Those are the sanme
basically. they are skewed.

MR. CUNNI NGHAM  The cal cul ati on
results, as they are essentially -- the nean is at
the 95th percentile.

MEMBER APOSTOLAKIS: And that is
nmenti oned sonmewhere in here?

MR CUNNINGHAM | amsure it is.

MEMBER APOSTOLAKIS: It is? Well, |
mssed it. Not hear the figure.

MEMBER SHACK: I n sone of the figures
you can al nost see a shadow of your --

MR. HACKETT: The second nmmjor result is
| ooki ng at what are the dom nant contributors to
ri sk and what the teamhas found is that its LOCAs
are the dom nant contributor to risk, as opposed to
stuck-open safety val ves, which are actually a
contributor as you can see here for Cconee, and for

t he B&W type design.
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But an inportant feature is that
secondary side breaks in general are not
contributing the way that they were during the
original study. There are a couple of reasons for
that, and a lot of it goes to the severity in
bi nning, and again the teamcan correct me if | am
wrong on any of this.

But in ternms of the binning on the
secondary side previously it used to be that
everything was binned with the severity of the main
steam line break is ny understanding.

Al so, they are just not as severe a
chal l enge as are the LOCAs, in terns of the thernal
transient, and then of course you have the piece
that we tal ked about previously, and sone credit
appl i ed now for operator action that was not applied
previously, or the three main elenments don't affect
the --

MEMBER WALLIS: So if we actually took
t he i nportance of the things which are thought to be
i nportant 20 years ago, they seemto be like 1 or 2
percent of the thing now?

MR. HACKETT: Very small.

MEMBER WALLIS: And so in fact you have

not only gained a factor of 10 to the 4th, you have
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gained a factor of 10 to the 6th, because the things
t hat you thought were inportant have now decreased
to 1 percent of what matters. This is even nore
remar kabl e.

MR HACKETT: | think it is remarkable.

MEMBER ROSEN:  And things that you have
i gnor ed.

MEMBER WALLI'S:  The things that you have
i gnored have conme up to be inportant, but they went
down. They really were inportant before because you
had the factor of 10 to the whatever

MR SIU O perhaps even a different
way of looking at it is that the things that we
ignored are still uninportant in an absol ute sense.
The nunbers are snall.

MEMBER WALLI'S: But for different
reasons.

MR. SIU  But they are high in
proportion to what you have got left.

MEMBER WALLIS: But if you had not
consi dered the LOCAs and just used the same basis 20
years ago, you woul d have been picking up another
factor of 10 squared.

MR HACKETT: And the purpose of the

followng slide here is to showthat we are trying -
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- we tried to, and we think that we have achieved
bal ance in the project, and in the execution of the
project, and that the contribution of the initiating
event frequency, and the conditional probability of
failure is sonewhat bal anced.

And the anal ogy here is, you know, the
idea that the initiating event frequency were so, SO
| ow t hat rmaybe you coul d operate a plant with a
gl ass reactor vessel

MEMBER APOSTOLAKI S:  Let me under st and.
VWhat is that figure show ng?

MR HACKETT: What it is really show ng
here, which is the X-factor, which is the initiating
event frequency. The Y-axis is the conditional
probability of failure given that event.

MEMBER APOSTOLAKI S:  Failure of what,

t he vessel ?

MR HACKETT: O the vessel, and that
you woul d not want to see this |aying over too nuch
either way, and it is especially skewed to ne
towards the initiating event frequency side.

MEMBER APCSTOLAKIS: Well, is the
initiating event frequency goes to 10 to the m nus
2, and the condition probability goes also to 10 to

the m nus 2?
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VEMBER WALLI S: No, no, the other event

doesn't mean anything really.

MR SIU  The question is whether the
smal | nunbers that | showed you on the previous
slide are comng solely from let's say, snal
initiating event frequencies, or solely fromthe
condition of probability of vessel failure.

And what the slide is showing is that by
and | arge for nost inportant sequences there is a
roughly equal contribution

MR HACKETT: In terns of the materials
aspects on the slide that you are seeing here, what
we have seen, which is not at all surprising to
t hose of us who have been associated with this for a
whil e, axial welds tracks way dom nate the through
wal | cracking frequency on the order of over 90
percent .

And in this case it is the axial weld,
RTNDT, or the adjacent plate RTNDT that is
governing. The circunferential weld cracks play a
m nor role, and in a |ot of cases we have seen
significantly | ess than 10 percent.

And in that case you are | ooking at the
circ weld RTNDT, or the plate, or the forging

situation governing. Cracking plates and forgings
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by and large are too small to play a role.

What you are really seeing -- and Terry
can give you the details on this, but you have to
have cracks that are probably nore than a quarter of
an inch or so, or | think what | renmenber fromruns
that | have done in the past were things on the
order of a quarter-of-an-inch to three-quarters-of-
an-inch to really be contributors.

And what you see fromour flaw density
and distribution that was devel oped is that you see
a lot of flaws on the weld fusion lines, but they
are a lot on the order of these two mllineter
characteristic flaws. They are very snall

So when you hit those with a PTS
transient, by and large they don't participate in
contributing to --

MEMBER WALLI S:  When you cal cul ate your
RTNDT star, you had a weighting factor for axial
wel ds.

MR HACKETT: Right.

MEMBER WALLIS: Now, | don't really
remenber, but | think it was independent of plant,
and it looks as if the weighting factor here should
not be independent of the plant.

It is very different for the Palisades
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than it is for Cconee.

MR. HACKETT: Yes. |In fact, if you |ook
at Beaver Valley, is a plate-dom nated plant and so
this actually is probably a pretty good place to
take that kind of question as a lead-in to the
wei ght ed RTNDT.

The reason that -- and Mark Kirk
devel oped that, and again at this point it is a
proposal, as a way that you could proceed to
recogni ze exactly this piece here.

That there is not an equival ence in how
these things are initiating, and so it was a good
idea to try and bring that data scatter today to try
and wei ght these.

MEMBER WALLIS: But that is for
different plants, and that is the thing that I
wasn't sure about.

MR HACKETT: It will be different
depending on the material condition.

MEMBER WALLIS: So you cal cul ate your
wei ghting factor

MR, HACKETT: Correct.

MR SIU That's right. | think you
coul d view what he has as a curve fit for the three

pl ants, and now we are doing Calvert and there wll
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obvi ously be a check on that.

MEMBER WALLI'S: So since you had three
wei ghting factors at three plants, and that seens to
be --

MEMBER SI EBER:  Coul d you tell me why
Beaver Valley is different than the others in that
it is plate dom nated?

MR HACKETT: It really conmes down to
being as sinple as their welds are in good shape.
So they don't have --

MEMBER SI EBER:  That is a high copper
pl ant .

MR HACKETT: They don't have high
copper welds. They have a plate in this case that -
- and | may have to turn to Matt for the exact
reason. | don't know the exact answer to your
guesti on.

MEMBER FORD: Wasn't one of the reasons
is that the axial welds were not at peak fl ux
azimuth of the core?

MR HACKETT: WMatt, is that the correct
answer ?

MR. M TCHELL: Yes, what it conmes down
tois that the plates at Beaver Valley are -- one

m ght consider them atypically high in copper when
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conpared to other plates around the industry.

And the way that the core managenent
schene has been conducted at Beaver Valley has
tended to put the flux peaks on the plates rather
t han on the axial welds.

MEMBER SIEBER: | did that, too.

MEMBER WALLIS: It is not just core
managenent. It is design. You have got a core
whi ch is square inches, and you have got a round
vessel and where the square points cone close to the
vessel is where you have a high fluence, and put
their welds on the flat part.

MR HACKETT: That is also true.

MEMBER SI EBER: Wl l, it was done
intentionally at that plant.

MEMBER WALLIS: Well, you don't -- it is
i nherent in the design, and you don't nanage
anything after that.

MR HACKETT: There would be certain
l[imtations as to how rmuch you could change it with
t he core design versus inherent construction.

MEMBER SI EBER:  Wel |, that plant always
had a | ow | eakage core and the idea wa to keep the
fluence to the welds down, and we did that by zoning

fuel. So that is how --
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MR HACKETT: Prior -- and that is a

good question, but prior to the conduct of this
project, | think there was a concern that with the
pl ate being the enbrittlement concern, and the
materi al concern, you now have this very |arge
surface area, and then if you were to sumup all the
flaws that you m ght expect over that surface area,
you m ght back yourself into a problem

| nstead, what you find is you find again
that the flaws are focused on the weld fusion |ine,
and the plates by and large aren't defective.

MEMBER SI EBER:  Yes, | woul d suspect
that nost of the flaws are initiated in the welds.

MR HACKETT: Right.

MEMBER SI EBER:  And the density of the
flaw initiators in the plates should be very | ow by
orders of magnitude.

MR, HACKETT: That's exactly what we are

finding.

MEMBER SI EBER.  Ckay.

MR. HACKETT: This next slide gets into
basically -- well, it does not get into nmuch. Mark

Kirk i s supposed to be here for that, and we had
some -- we even had sone audio for that. But the

bottomline of this is |ooking at the contai nment as
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a systemand its performance in ternms of PTS and PTS
i npact on contai nnment performance, is that the
system energy for these types of situations are

| ower at the tinme of RPV failure, and so you have a
[imted nechanical inpulse, and you have a limt to
t he contai nment pressurization

And | think we have another graphic
here. There it is. | think that Dave and Nat han
can help me through this if I don't get it quite
right. But | think what David did here was put a
line on showi ng basically water at 212 degrees as a
base |ine for energy, and then show ng that
particularly in the case of LOCAs, and this is a 16
i nch LOCA here.

But the LOCAs drop very quickly and then
the energy that you are at is nuch lower. So the
whol e bottomline is that the design bounds this
type of -- the design being basically to take the
doubl e-ended guillotine break from LOCA for
contai nnent performance is something that initially
in this type of scenario should not present any
extra chall enge to the containnent.

And with sonme dependency if you are
| ooki ng at contai nnent sprays, and we are | ooking at

a situati on where we have done at | east a
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qualitative analysis and there is not a mssile
threat or other threat that would hopefully in a
dependent way take out containnment sprays.

Anot her el enent woul d be the fuel
cool i ng, depending on the reactor cavity design.
Some of the cavities are designed and woul d be
fl ooded in the event of a significant LOCA.

And then obviously that goes towards
your fuel performance or any core nelt
characteristics. This one | know the comm ttee
heard this norning about GSI-191, and there is
obvi ously some dependence in here with regard to 191
and sone strainer bl ockage.

MEMBER PONERS: Are you arguing that if
you flood the cavity that the core won't nmelt?

MR SIU W are arguing that the
probability of core damage is significantly less if
the cavity is flooded, yes. W are not saying -- we
just have not carried the analysis all the way
t hrough, but you are in a situation where you have
got lots of cold water.

You have dunped the RWST, and in sone of
t hese plants the water level will rise above the top
of the active fuel. |In other plants, it won't.

MEMBER KRESS: There is a whole there to
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get the water into it?

MR SIU Yes, it is pouring out of the
reactor pressure vessel. This is after the reactor
pressure vessel has failed.

MEMBER POVNERS: But you are not
circulating it.

MR SIU It will heat up, but --

MEMBER WALLIS: Even if it doesn't
conpl etely cover the core as a pool, you will get
two-way effects fromspitting and steam cool i ng, and
all that kind of thing.

MR SIU  Yes.

MR HACKETT: | guess | hesitate to go
back to this type of slide, but -- well, there is
one nore piece here and this is basically Nathan's
point here, is that this is addressed in the
sequence analysis in detail for going through this
type of scenario for the tree.

This was the one that | was hesitating
to get back into, because this tries to resumarize
sort of everywhere where we have been. But just
goi ng through the bullets, you know, and we have
said this before, but very |ow predicted through
wal I cracking frequency values, and this is our

bottomline, is suggesting that a revision of these
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criteria is warranted.

Basically this reactor vessel failure
frequency set at 1 tines 10 to the mnus 6, wll
correspond to this weighted RTNDT val ue of 290
fahrenheit. Now, again we are back into this where
it does not conpare directly to the ASME or the
regul atory RTNDT.

This is a weighted RTNDT, and it was
described in your report, and unfortunately | don't
have -- we have sone backup slides that get into
that with a lot of algebra on i showing that it is
wei ghted basically by weld type in the case of axi al
circunferential weld Iength. And also the fluence
specifics, and the --

MEMBER WALLI'S: For the benefit if
Pr of essor Apostol akis, you should point out that it
t akes account of the epistem c and al eatory
uncertainties in RTNDT.

MEMBER APOSTOLAKI'S:  Yes, we will cone
to that.

MEMBER WALLIS: Ch, you will come to
that, but this RTNDT star is supposed to take
account of that or not.

MR HACKETT: We feel that it does.

MEMBER WALLIS: Well, maybe not. It
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doesn't. I'msorry, I"'mwong. It is in evaluating
t he nean of the TWCF that you take account of that.

MR HACKETT: Yes, that is correct. In
this case, we --

MEMBER APOSTOLAKIS:  This is weighted
over what agai n?

MR. HACKETT: This is basically to try
and do like the layman's view of this thing. This
is taking the RTNDT and going back to that slide
that | had showed you that breaks down where the --
| think like Marsh Iiked to put it yesterday, where
do you assign the bl ane.

And where you assign the blanme for
failure of these things is failure of axial welds
for the nost part. So it is trying to weight it
where the neat is. So largely weighted towards
axial welds, but it will be weighted both in terns
of the type of weld, axial versus circunferenti al
and the weld I ength.

MR. CUNNINGHAM So it is the weld
| engt h.

MR. HACKETT: And the way the fluence is
delineated. So it is a function of those things.

MEMBER APOSTOLAKI S:  There was an

argunment made, which | can't find now, is on page X,
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and that if a particular utility does not
necessarily know what kinds of axial rods it has,a
nd that is what it says here, and that is why you
are taking the weighted average.

And you have a generic average of 10
percent of them and what is that called, heating,
or heat sonething?

MR. HACKETT: A heat anal ysis?

MEMBER APOSTOLAKI S:  Yes.

MR HACKETT: There are obvious
different heats of weld material.

MEMBER APOSTOLAKI S:  Yes, and they don't
know, right?

MR. HACKETT: Actually, they have
everything, and this gets back to the discussion
that we had earlier. They would have everything.

If you were to get into the plant specifics, they
have everything that they need to address the
wei ght ed val ue al so.

MEMBER APOSTOLAKIS: So if they haver
everything, they will not need to use a weighted
value, and that is where | amgoing. Wy would they
need a wei ghted val ue?

MEMBER WALLI'S:  No, no, a weighted val ue

t akes account of the conposition.
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MR. CUNNI NGHAM  The variability of

materials and welds within a given plant. The
wei ghting is all for one plant.

MEMBER APOSTOLAKIS:  Wthin a plant.

MR. CUNNI NGHAM W thin a plant.

MR. HACKETT: Now, if you were to get to
-- and Professor Apostol akis may be goi ng beyond to
-- if you were to get to a plant specific analysis,
and if your question is can they make this case, and
can they calculate this paraneter, again it is just
a proposal at this point, but yes, they could,
because the know the weld types that are limting,
and they know the weld | engths, and the geonetry.

And they have the detailed fluence map
of their vessel. So they could argue on that basis
if they needed to. And the chances are that if this
project is successful, they won't need to.
Hopeful |y you won't ever need to.

But that is there if it had to come out.
The last point really goes to this issue here, this
RTNDT star that we have been tal ki ng about, and we
have RTPTS,, which is RTNDI, but that is the way
that it is calculated currently.

There is a difference of on the order of

80 to 110 degrees F. to conpare apples to apples.
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So |ike what we were tal ki ng about before, what this
nmeans in the end is that a 290 F. screening limt on
RTNDT star corresponds to the current regul atory
[imt noving out to 350 or nore, depending on
exactly where we end up.

And then that then has the effect of
pushi ng out the operation for -- and | think that is
ny next slide in fact.

MEMBER APOSTOLAKI S:  Yes.

MR HACKETT: Well, maybe not, but the
bottomline is that the plants are grouped here and
it takes them for even com ng close to inpacting
this revised screening criteria for many years.

At least it looks like for the license
renewal period, and probably beyond, and Mark has
t he graphic down here saying 60 to 80 years
potentially.

It may be getting to the point of elimnating this
as a real regulatory concern.

MEMBER WALLI'S: Mark al so pointed out
t hat the highest value you have for Beaver was
sonmething |ike a thousand years or sonething |like
t hat .

MR. HACKETT: They ran the anal ysis out

pretty far | think.
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MEMBER WALLIS: So for 60 to 80 in the

yell ow region, but if you start and kind of go up to
the 10 to the minus 6, you have got to go out for
hundreds or thousands of years.

MR HACKETT: We did get into sone
di scussi on yesterday, and again --

MEMBER PONERS: W will never get out of
the |icense renewal business.

MEMBER SIEBER: By then it will have
corroded through.

MR HACKETT: So | think our conclusions
we have pretty nmuch been through nost of that. |
t hi nk we have covered nost of this. There is a
guestion that Mark Cunni ngham rai sed about the reg
gui de.

Certainly we feel that we have a tech
basis to go forward with the rule revision. Wether
or not we engage in revision of the reg guide is
probably going to be a resource issue |argely.

Nat han nmentioned and tal ked about the reactor vessel
failure frequency.

And the netric that we are tal ki ng about
that is proposed here is that that is equivalent to
t he through all cracking frequency, and ot her

opti ons were eval uat ed.
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And that that failure frequency woul d be
set at 1 tines 10 to the mnus 6 per reactor year
and we think that is consistent with the gui dance
that we received fromthe commttee, and previous
foundation for the PTS rule, and al so the
quantitative health objectives.

The anal ysis supports this revised
screening limt, and in this case the 290 on the
wei ght ed basis, which is equivalent to this 350 plus
nunber. in ternms of what we are used to thinking
about .

MEMBER WALLIS: Well, | amjust
wonder i ng about you screening them which is such
that they will never reach it. So there ought to be
sone regul atory check on what is going on with
enbrittl ement.

MR HACKETT: Before then.

MEMBER WALLI'S: Before that, and how are
you going to do that?

MR HACKETT: A couple of things that I
could comment on, and | amglad that you brought
t hat up because we have gone through this so fast
that we didn't bring up some of the other issues.

One effect that this will have is that

we have to now go back and | ook at the companion in
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Appendi x G for the operational limts. | know that
we tal ked about that yesterday, but we shoul d get
into that here, too.

So we have an activity that is |ooking
into the effects on Appendix G for heat up and cool
down curves,a nd that is probably nore likely to be
where we will shift some of the limting concerns
her e.

MEMBER WALLIS: But maybe this shoul d
al so be an ongoing effort to evaluate sone of the
key assunptions that got you to this wonderful
i mMmortal vessel as you go al ong.

So that you say, oh, well, yeah, we nade
t hese big changes in what was assumed about flaws on
t he basis of the knowl edge that we gained. And as
we gai n nore know edge, do we have to go back on
t hat because of the extra know edge that we are
getting, and say maybe we were too optim stic about
flaws or sonething.

MR. HACKETT: Yes, absolutely. That one
is a key one that Dr. Ford nentioned yesterday. The
potential or at |east we have | ooked at for fairly
near term and any possibility for any active
advancenent of these fabrication flaws.

W think the answer is no, and we have
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data that says that it should be no, but that is not
to say that is true for all tinme.

MEMBER WALLI'S:  And how about this noble
chem t hing? Suppose they cone up with sonme new ki nd
of chem cal treatnment for the water, and is this
going to do anything about the surface flaws and al
of that? Are we going to have to revisit this?

MR HACKETT: We are going to have to
continue to nmonitor those types of devel opnents, and
then maybe we will finish up and take any ot her
qguestions with where we are goi ng.

MEMBER APOCSTOLAKIS: GCh, | thought you
wer e finished.

MR. HACKETT: As | said, maybe to
revisit where Mark started us off, and we feel that
we have this interimproduct that we have shared
here with the commttee that has been forwarded to
the NRR for detail ed conments.

And that describes a lot of activities
inthe Ofice of Research fromall three of the
divisions. There is also that NRR has been invol ved
whi | e we have been doing this.

But in terns of the things that we still
need to do, the Calvert diffs analysis, or the

analysis of the Calvert Aiffs plan is not conplete,
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and we should conmplete that in 2003, and that is a
big aid in helping us with nunber two, in terns of
t he generalization of what we have done here to
other plants, and to all plants.

We do have sonme sensitivity studies to
work on, and one of theminvolves the flaw density
and distribution. W have been chall enged with sone
what if's there.

W feel that we have a pretty solid
basis for that, but you can al ways second-guess what
we have done so far, because there is a limted
amount of data there like in a |lot of cases.

There is verification and validation of
t he FAVOR code, which has been ongoing, and a | ot of
whi ch has been conpleted. A lot of interaction with
the industry on that.

Prof essor Apostol akis nentioned the peer
review, and it is a challenge to get people, and it
is alnmost like an O J. Sinpson jury. You know, you
are looking at trying to find people who have not
been involved in this thing in the United States,
and it is not easy.

So we do have that as a take away, and
t hat we have got an external peer review, and |

think in M. M. Thadani's letter, he had indi cated
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that the ACRS was sort of subbing for -- and | don't
know if that is the right word, but there was sone
di scussi on yesterday about ACRS substituting for an
external peer review, and that is not the case.

As al ways, we have gotten many usefu
conmments fromthe conmttee, and we think that we
have addressed a lot of them W have nore to
detail with, but it is not substituting for an
external peer review, and so we will have that
goi ng.

The inplications of the operational
limts, we talked just briefly about that here.

That is something that we still need to address. W
have a user request fromNRR to get into that area,
and we are budgeted to do work in that area in 2004,
| believe.

And Matt can get into any other details
on the NRR activities, but just briefly here this
was sent on -- we actually nmade a New Year's Eve
deadl ine, which is maybe the first tinme in nmy career
that we actually did that.

But Shi pp (phonetic) was here, and he
signed it out, and it went over to NRR on New Year's
Eve. W have to have our comments back by the end

of March, and then | ooking at decision to proceed
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with rule making, which is -- we talked a | ot about
t hat yesterday, too.

We feel that it is warranted technically
and there are obviously a | ot of other concerns at
NRR that we will have to consider with regard to
engagi ng rule making activities. So that will be
t hei r deci sion.

Prelimnary indications fromdi scussions
with the EDO and NRR are that they feel pretty
strongly about this, and so that is likely to go
forward hopefully in the near term here.

And that is pretty nuch the end of our
prepared remarks, and we are happy to take any
guesti ons.

MEMBER APOSTOLAKIS: Okay. | have a few
guestions on the uncertainly analysis that is
described in Chapter 2 of this report. |In Section
2.1.6.1, it says that -- it describes how al eatory
uncertainties are handl ed, and | understand the
al eatory probl em

But then much to my surprise, it says
t hat nodel uncertainties are aleatory, and al so
uncertainties due to inconpleteness are al so
aleatory. So 2.1.6.1.

And | have al ways believed or thought
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t hat nodel uncertainties were part of the epistemc
uncertainties. Now, you mght say all you have to
do is take these two paragraphs and nove themto the
ot her section that tal ks about epistemc
uncertainties.

But actually there is nore to it than
t hat, because sonmewhere else it says that in 2.26, |
believe, it says that paraneter uncertainties which
are classified as epistenmic the only epistemc
uncertainty in the report is the paraneter
uncertainties.

Now, propagated using Monte Carl o and
Latin Hypercubes. The other, the aleatory, are
handl ed by considering a best estimate, |ower and
upper bound, and you put sone subjective
probabilities.

And then there is Table 2.3 that lists
sone of these aleatory uncertainties. For exanple,
the break |l ocation. W don't know what it is. The
season. It says there is one-quarter probability of
it being winter, and .5 being spring or fall; and .2
5 being the sunmer, which | think I know where it
cones from

So these are aleatory and they are

random and you can't do anything about them But
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the sane table is the RELAP-5 code nodel uncertainty
is an aleatory uncertainty.

So that tells me nowthat if | run the
code a thousand tinmes | will get randomresults
because it is a random code, and then if | go to
what Nathan wote in Appendix B, which was witten
sone tine ago, the interpretation that Nathan used
for aleatory and epistemic, which | agree with, is
inconsistent with this, because | can't believe that
the code is --

MR SIU Ceorge, if | nmade, | wll give
ny interpretation of what | see witten here. And
t hen, Janmes, | don't know if you want to add
anything to that.

| think they were referring to node
uncertainty in a very limted sense, and in nodels
inavery limted sense. They were tal king about
t he i nput paraneters, such as the valve area.

And when you say the valve has fail ed,
what does that nean? So you | ook at different
openings. That is an aleatory --

MEMBER APOSTOLAKIS: So it is the event
that is --

MR SIU It is a boundary conditi on.

So you could say that is part of the nodel
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MEMBER APOSTOLAKI S: But that's not

aleatory. | nean, that is not nodel uncertainty.

MR SIU Well, that is what | am
saying, is how | was reading that particul ar nodel
uncertainty, as opposed to saying RELAP is off by --
you know, let's pick an arbitrary nunber, which may
not be real at all, and let's say 10 degrees, plus
or minus, standard deviation. That is differently
than what this is trying to reflect.

MEMBER APOSTOLAKI S:

MEMBER APOSTOLAKI S:  What is says, for
exanmple -- are you there, Vic? Table 2.3. | need
you guys to look at it. For 2.3, there is no page.

MEMBER RANSOM It mnust be m ssing.

MEMBER APOSTOLAKIS: If it is nmessed up,
you will never fix it. Does anyone on the table
have 2.3? (kay. So that | can understand the val ve
state, now where it says conponent heat transfer
rate, can that be an al eatory variabl e?

| mean, the heat transfer rate, what
does that nean, the heat transfer coefficient? Yes,
sir, what is it?

DR. CHANG This is Janes Chang fromthe
Uni versity of Maryland. Wen we nodeled this, we

consi dered that there is the uncertainty in the
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measurenent of the heat transfer rate. So in our --
MEMBER APOSTOLAKI S:  What heat transfer
rate is that? Were?

DR CHANG It is the heat transfer --

wel |l --

MEMBER ROSEN: Fromthe fluid to the
wal | .

MEMBER APOSTOLAKI S:  kay.

DR. CHANG Yes, but in doing so, we are
not able to change the unified equation. |nstead,

we changed the heat transfer area by --

MEMBER APOSTOLAKI S:  And what equation
is that? You said that you cannot change the
equation. Wlat equation is that? |Is it the heat
equation in the code?

DR CHANG  Yes.

MEMBER APOSTOLAKIS: Okay. So that will
gi ve you the nom nal value, right?

DR CHANG  Yes.

MEMBER APOSTOLAKI'S:  And you say that |
bel i eve that equation that the code uses only .9
percent of the time, but 10 percent or .8 percent of
the time. And 10 percent of the tinme, | believe it
is 30 percent less, and 10 percent of the tine |

believe it is 30 percent nore. That is what the
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t abl e says.

So there are two questions now. The
first is what is the basis for these assessnents,
and second is that aleatory. 1In other words, for
t he same sequence and for the phenonena, 10 percent
of the time it would be underesti mated, and 10
percent of the tinme it would be overesti mated? That
doesn't make sense.

It is always the sane val ue, but you
just don't know what it is. So it is a mstake. It
shoul dn't be the same table as the others,a nd again
if it is a mtter of renoving it fromthe table, |
woul dn't m nd that nuch, but you used it in your
cal cul ati ons.

You conbined it with an aleatory, and
now | don't know what happened to all of this.

MEMBER WALLIS: This concerned ne, too,
and when you do this, and when you nmake a
cal culation with RELAP, you get the tenperature
going down |like this on a curve.

| f you use the aleatory, it junps around
as it comes down the curve and that changes the
thermal testing. Well, it doesn't junp around as it
cones down.

MEMBER SHACK: Well, no, it predicts a
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heat transfer coefficient which you are going to use
in favor.

MEMBER WALLI'S: And then do you stick to
that, or as it randomy changes as --

MEMBER SHACK: No, in sone codes or in
some cases they use the predicted val ue, and they
say there is sone uncertainty in that value, and so
someti mes they use a higher value, and sonetines
t hey use a | ower val ue.

MEMBER WALLI'S: But they use it
t hroughout all the tine, this correction?

MEMBER SHACK: No, but --

MEMBER WALLI'S: Ch, you don't change it
fromtine to tine?

MR, BESSETTE: No, and so let's say we
have a heat transfer coefficient for a convection
nodel and so we put a nmultiplier on that of 1.3 or
7.

MEMBER WALLIS: So it is always off in
the sanme direction? The thing that we are | ooking
for --

MEMBER APOSTOLAKIS:  No, no, and if you
go to Appendi x B, Nathan has a very nice figure of
how al eatory uncertainties is handled. It is inside

in a loop, and then the epistemc are on top.
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This cannot be part of the |oop, period.
It is epistemc.

MR BESSETTE: This particular table is
everything that we varied, and so it is not intended
to be an al eatory table.

MEMBER APOSTOLAKIS: It is not in terns
of what ?

MEMBER SHACK: Separate the table in two
if it nmakes you happier, George.

MEMBER APOSTOLAKI S:  Yes, but the
cal cul ation --

MEMBER SHACK: Split the table.

MEMBER APOSTOLAKI'S:  No, because the
text says that all of these are aleatory and they
are treated as such, because the epistemc are
treated via the Monte Carlo. It is not just a
table. The text says this is what we do.

MR BESSETTE: Yes, and so none of these
things are treated in a Monte Carl o sense. These
are all treated as --

MEMBER APOSTOLAKIS: It is random and
we are taking -- right? Wat else?

MEMBER RANSOM | think they nade
sensitivity studies, and so they made paranetric

studi es, although I don't understand why 9/10ths of
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the tine that --

MEMBER APOSTOLAKIS:  Well, that is
anot her issue, but the other issue is the process
issue. | nean, to put in a table things like |
don't know what season of the year it will be,
right, and so it is that one-quarter of it is
winter. | understand that.

And then to say that the coefficient
will be treated the sanme way, that just does not
make sense to ne.

MEMBER WALLIS: Well, there is a bigger
question than that, is that if you are going to make
this correction to the heat transfer coefficient
t hroughout the whole transient, then you sinply
di spl ace everyt hi ng.

But in reality RELAP could be critically
too high a heat transfer coefficient at the
begi nning, and to |ow a coefficient at the end. And
that is where you get a transient with a steeper
time variation of tenperature.

MEMBER APCSTOLAKI S:  Ri ght.

MR. BESSETTE: Well, you know, we dea
with this single -- let's say convective nodel. |
nmean, so RELAP can be wwong imthe sense that it is

cal culating the wong fluid velocity, which gives
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you -- nmaybe you say how can RELAP be wong in
different directions at different tines in a
different transient, and it is.

MEMBER WALLIS: It is wong.

MR. BESSETTE: The way that you woul d
obtain that in practice is sonmehow if RELAP is
sometimes toggling too high a fluid velocity,a nd
sonetines too | ow.

MEMBER WALLI'S:  Well, what | was | ooking
for is that you said you drew these curves for RELAP
predictions versus the data, which is fine. And
t hen you have to say intellectually how am | going
to represent this difference between the two.

How am | going to do that given that it
has certain features, and sone of it is above and
some of it is below, and with tine the deviation
goes plus or mnus. How am | going to represent
t hat ?

How do | go fromthat to whether it is
epistemc or aleatory, and howdo | treat it? And
all that |ogic could sonehow cone out in the report.

MEMBER APOSTOLAKIS:  And aren't you
actually -- well, admttedly you are doing
sensitivity anal yses?

MR, BESSETTE: Yes.
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MEMBER APOSTOLAKI S:  How do you do that?

Do you do it one paraneter at a tinme? How do you
concl ude that the LOCA between 1-1/2 inch and 4
inches is a dom nant scenari 0?

| mean, you have sone sonething, and all
you are saying in the report is that for each key
PTS contributing paraneter, typically three
representative values are presented | ower, nom nal
and upper bound with correspondi ng predeterm ned
probabilities are used for the assessnment of their
(i naudi bl e) sensitivity indicator.

But it does not tell me how So are you
taking all the possible conmbinations of this table
and run the code and see what happens, or are you
doi ng one paraneter at a tine?

DR CHANG W do think one paraneter at
atime. So w fix -- at first we fix the break size
and we select |.5 inches, and 2 inches, and 2.8
i nches, and 4 inches, and 5.7 inches, and 8 inches.

So for each break size, | varied the
paraneter, and at that time we changed a few ot her
ECC water tenperature, fromthe spring tine
tenperature to the winter time, and then see the
di fference.

MEMBER APOSTOLAKI S: So when you change
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t he conponent heat transfer rate, you assune that
there is perennial sumrer, because you don't change
that. |If you are unlucky to have a different heat
transfer rate, and it happens in the winter, then
you are in trouble, because you are using nom na
val ues for the other paraneters, which really goes
agai nst this al eatory business.

Al eatory neans that things are random
and all sort of conbinations.

MEMBER WALLIS: And you need 59
conbi nati ons.

MEMBER APCSTOLAKIS:  Well, whatever it
is, yes. W were all very happy when we saw what is
now Appendi x B that Nathan wote 3 years ago, or 4
years ago, because that was |ogical, and explai ned
how t hi ngs were going to happen. But now they
di dn't happen that way.

MR CUNNINGHAM It is clear, Dr.
Apostol akis, that we need to go back and | ook at
this, and either clarify --

MEMBER APCSTOLAKIS: | thought you said
Appendi x B was cl ear, yes.

MR CUNNI NGHAM I f Appendi x B was
clear, yes.

MEMBER APOSTOLAKIS: | was conpletely
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confused by this discussion here, and | thought
agai n, thinking of ny coll eagues' shock, that naybe
| was overreacting and that this was academ c, and
that you actually did things like that. So it
matters this tine.

MEMBER SHACK: They have the main
sequence, and at least as | understand it, the
t her mal - hydraul i cs, they have been in the PRA, and
that is how they get those sequences that they
consi der ed.

Then they want to consider the
uncertainty associated with each of those main
sequences. So they take the one-inch break, and --

MEMBER APOSTOLAKI'S:  No, that is not
what it says. They want to characterize the
vari abl es.

MEMBER SHACK: But you do that because
you are representing this whole set of scenarios by
a thermal hydraulic sequence, but that one thermal -
hydraul i ¢ sequence doesn't account for all the
uncertainty that you have in it.

So you account for that uncertainty by
consi dering the range of variabl es over which that
scenario really covers for you representing 15, 000

t her mal - hydraul i ¢ sequences by one, but that really
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corresponds to a range of vari abl es.

There is the aleatory representation
t hat you have, because the break coul d occur
anywhere. It could occur in winter and in the
sunmer, and there is also the epistem c probl emthat
RELAP may not be cal cul ating the heat transfer
coefficient properly.

MEMBER APCSTOLAKI S:  Ri ght.

MEMBER SHACK: So you include an
uncertainty for that. |In that sense that you have
i ncl uded when you do the hydraulics for that bin,
you have included the thermal-hydraulic
uncertainties covering the fact that you are
representing 15,000 sequences by one thermal -
hydraul i c sequence.

And that there are things that you don't
know about the -- and even if you had all 15,000
sequences, there is still things that you don't know
about the sequence, like when it is going to happen
in the year. And the fact that RELAP coul d be
wr ong.

MEMBER APOSTOLAKI'S: | understand all of
this. The question is what do you do about it? And
that is not what is --

MEMBER SHACK: Well, today you have to
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| ook that it favors --

MEMBER APOCSTOLAKIS:  No, no, no. | am
| ooki ng at 2.6.

MEMBER SHACK: Well, it is a question of
how he does it in the cal cul ation.

MEMBER APOSTOLAKI S:  Yes.

MEMBER SHACK: |Is he picking it randomy
within -- | nmean, what Monte Carlo |oop is he
within, and | believe that he does it so that he
treats the RELAP uncertainties as epistemc, and the
ot her uncertainties as Al eatory.

VMEMBER APOSTOLAKIS: All the indications

MEMBER SHACK: But he is probably the

MEMBER APOSTOLAKI S:  Way do you believe
t hat when the author says that they treat them as
aleatory? | nean, why do you believe that?

MEMBER SHACK: Well, personally I don't
bel i eve when | read that report the figure of 1.1.

MEMBER WALLIS: But, George, there is
anot her point that needs clarification. |Is that
when the thermal hydraulics result goes to the next
step, it is treated as being a determnistic result,

and it is one curve. It is not a curve, plus
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uncertainties.

So | amnot quite sure then how the
t hermal hydraulic uncertainties propagate through to
i nfl uence the final answer.

MEMBER APOSTOLAKIS: Okay. So there are
several issues here. One is the issue of how did
you cone up with the 30 percent nore or 30 percent
less with the probability of .1.

MEMBER SHACK: Well, that is a judgnent.

MEMBER APOSTOLAKIS:  Right, but it can
be questioned by experts in that field. Secondly,
why do m x al eatory and epistem c; and why do you do
a sensitivity analysis one variable at a tinme?

MEMBER PONERS: Because you are an
idiot. It is the wong way to do it. No, it is
easy to do.

MEMBER APOSTOLAKIS: It is easy to do.

MEMBER SHACK: Sure. It is easier to do
it at multi-variables at a tine than it is one
variable at a tine.

MEMBER APOSTOLAKI'S: So they chose the
hard way?

MEMBER SHACK: | bet that they did.

DR. CHANG Wwell, | say it is the Table

2.3 here where we changed one variable at a tine,a
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nd then we used the first 10,000 seconds, the
downconer average as a sensitivity indictor, and
fromhere we used a single probe to mx all of them

MEMBER APOSTOLAKI'S:  You m xed thenf
When? | thought you said you do it one at a tine.

DR CHANG Yes, one at a tinme, and that
is the first set, doing the sensitivity of one
paraneter uncertainty, and how it could affect the
PTS, vyes.

And then the second step is that now we
have the sensitivity of one paraneter, and then al
t he associ ate probabilities, and that probability is
assi gned here.

And then through the all the paraneters
conbi ned --

MEMBER APOSTOLAKI'S:  So you are goi ng by
t he probability?

DR. CHANG Yes.

MEMBER APOSTOLAKI S:  But themthat
assunes that the dependence of the 30 nodels in the
code is linear, because if it is not linear, then
you can't do that.

DR. CHANG Yes.

MEMBER APOSTOLAKIS: Are they linear?

DR. CHANG  Because the sensitivity
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woul d be indicated, we choose for the first and
second paraneter checks an average of --

MEMBER APOSTOLAKIS:  Well, there again
you have a probl em agai n because you are sayi hg now
that 1 will take the wei ghted average.

Sol wll take 70 percent of the nom nal
heat transfer coefficient with a probability of .1,
and multiply that by .1, and take the results for
winter and nmultiply themby five and add the two.
Vll, winter is aleatory, and it is really --

MEMBER WALLIS: It is average behavi or
t hr ough the year

MEMBER APOSTOLAKI S: Average is
everything. Anyway, | think Mark is right.

MR. CUNNI NGHAM W need to go back and
| ook at this, and look at it further.

MR. ROSENTHAL: This is Jack Rosenthal,
Saf ety Systens Analysis Branch. | agree with Mark
that we have to go back and regroup on this issue.
Neverthel ess, in preparation for this, | asked Dave
pl ease help ne as we continue on.

And he pointed out to ne that if you
take the water fromthe refueling water storage
tank, and you punp it through the system and you

throw it against the wall. And in the winter it is
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40 F., and in the sunmer it is 80 F

So that delta-40 ends up with al nost the
delta 40 on the wall. So we take these values, and
the delta 40 F. is long conpared to at |east on an
RMS basis how we did between RELAP and the
devel opnent al assessnment calcs, and we run it
t hr ough FAVOR

And what you get is a |ow nunmber in
favor either way. So | acknow edge that there is
some real methodol ogy things that we have to
straighten out with the report, and I think we can
do it right, but ny basic understanding is that we
have done enough variation of paraneters, and done
enough FAVOR runs that the basic conclusion that we
have that the PTS risk is small is robust.

MEMBER WALLI S: Jack, that's why we need
some nunbers of these green and red arrows, and ny
inpression is that the effect of this thernmal-
hydraulics is probably a 10 or 20 percent effect.

And the effect of what you assune about
the flaws is a factor of 20 to 70, and so one
overwhel ms the other conpletely. If we make that
clearer, we mght have nore perspective on what we
ought to concentrate on.

MR. ROSENTHAL: Fair enough.
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CHAI RVAN BONACA: | think so.

VR, ROSENTHAL: | figured that the
probablistic fracture mechanics is maybe three, or
what is the magnitude on the thermal -hydraulics, and
yes, we w |l acknow edge that we need to go back and
rewite the docunent better.

MEMBER WALLI'S:  You really need this
overvi ew docunent which puts the whole thing in
perspective, all these things in perspective.

CHAI RVAN BONACA: | wanted to ask
anot her question. Just because it is a rather
significant contributor that has been elim nated,
and we discussed this before, but | did not attend
t he whol e neeti ng yesterday.

You concl uded secondary side breaks are
not inportant. So now I remenber one of the
dom nant breaks assuned for a B&Wplant in the
previous anal ysis, and that was a steamnline break
and we had run out of feedwater, and tried to
i solate the primary system pressure drops.

And you had this ECCS injection, and
further cool down, and repressurization, and now you
have this very severe condition. Now, | grant that
there is no operator actions being assuned there,

and failure of the (inaudible) isolation, and so
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that is understandable in that scenario, for
exanpl e.

But how do you elimnate that being any
contributor? Just because of operator actions in
t he procedures? Yesterday, you pointed out that it
was not only operator actions.

MR. KOLACZKOWBKI : There are three
reasons which Ed nentioned, and we will go over that
again, | guess. Hopefully it will be clearer. As
we pointed out in the early work, and of course the
Cconee anal ysis that was done in '81 or '82, or
whenever it was, the early '80s, that was the one
that really showed the main steanline break was
i mportant.

If you go in and | ook at that analysis,
you find that because we are dealing today in doing
a 150 thermal -hydraulic bins, or as back then it was
nore |ike about a dozen, as Ed pointed out, that if
you go | ook at the analysis, you find that
essentially they took all the frequencies of things
i ke main steanline break, and maybe a coupl e of
mul tiples,a nd stuck-open turbine bypass val ves, and
smal | steam ine break,a nd treated all of those
events as if it was a nmain steanline break

MEMBER APOSTOLAKI S:  Ckay.

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

251
MR KOLACZKOMNSKI:  So from a thernal -

hydraul i cs standpoint, we get this very rapid

cool down, so on and so forth, and they are dunping
all these frequencies into that bin, and then

obvi ously applying a very high, or relatively high,
CPF.

That is, a conditional probability of
vessel failure, because they were treating it |ike
it was all a main steamine break. So first of all,
we cone along and we say we are not going to treat
it that way. W are going to take a main steamnline
break, and we are going to put it inits bin, and
have its frequency.

And that will still give us a high, or
rel atively high, CPF, but the frequency if we had
not dunped in all these other things as if they are
all main steanline breaks.

And then we have a nultiple turbine
bypass val ve bin, and we say, okay, we are going to
get its frequency, but you know what? That is a
much smal |l er break, and so even though the frequency
is higher, the CPF is a |lot | ower because we don't
get nuch cool down.

So first of all the binning, and the

fact that we are not using as gross bins, everything
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el se equal, you have already lowered it a | ot
because we are not treating all these frequencies
like they are all a main steanline

MEMBER APOSTOLAKI S: | under st and.

MR KOLACZKOABKI :  And so that is reason
nunber one.

MEMBER ROSEN:  You're not treating al
of themw th the steam ine breaks degree of
over cool i ng?

MR KOLACZKOWSKI :  That's right.

MEMBER APOSTOLAKI S:  So the frequency of
that particular event is nuch | ower now because of -

MR KOLACZKOABKI :  Yes, that is reason
nunber one. The bining itself, and the process
itself, changed the nunbers.

The second thing is if you just | ook at
-- and nowwith all the changes that have occurred
i n FAVOR code and so on, and so forth, renoving al
t hese conservatisns, et cetera, if you were to take
the sane main steamine break back in 1980 with
today' s code, and now do the analysis with today's
code, what you would find is that the CPFs were
grossly over-estimted because of the old -- well,

what ever was the precursor to the current FAVOR
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code.

In other words the CPF that was being
predi cted back in 1984 for a main steanline break,
are higher than the CPF we would predict today with
t oday's version of the FAVOR code, just because of
the fact that we have renoved a | ot of those
conservatisnms in the fracture nmechanics part of the
anal ysi s.

So that has |owered the main steanline
break. And then finally the third thing is as you
have al ready pointed out, Dr. Bonaca, is that the
early analysis gave little to no credit for
isolating, let's say, a faulty steam generat or
because they didn't want this to rely on necessarily
human action or whatever.

And we said, okay, but we are trying to
do a best estimate with uncertainty bounds on
things. So as a result, we want to acknow edge t hat
operators just aren't going to watch a steam
gener at or bl owndown and continue to feed for 30
m nutes and not do anything about it.

And so we said, okay, let's give --
well, whatever we felt was the appropriate credit,
and it went through the systematic process, ATHEANA,

and expert elicitation, to try to put some, we hope,
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realistic values on what is the chance that
operators woul d not isolate a steam generator by 30
mnutes into this event.

And we all believe that probability of
failure is not 1.0 based on the sinulations that we
have seen, and based on ECPS today, based on where
EOPs were back in 1970, |ate, when those early
anal yses were done. and based on current training
t oday, et cetera.

And that there are real reasons to
provi de sone credit for operator error.

MEMBER ROSEN:  The big change is in
systematic procedures, right?

MR, KOLACZKOWBKI :  Sur e.

MEMBER ROSEN:  Since 1970.

MR, KOLACZKOWBKI: Clearly. | nean, the
systemati c procedures, and so on and so forth of the
hi gher sensitivity to PTS that we have today than we
had back in 1981 when this was first all com ng up,
et cetera.

MEMBER ROSEN: The operators don't have
to diagnose what it is. They just |ook at synptons.

CHAI RVAN BONACA:  And | thank you very
much for bringing that out.

MR KOLACZKOWBKI: And | don't want to
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over - enphasi ze the --

CHAl RVAN BONACA:  No, no, let ne just
say that for the purpose or the point that Dr.
Wallis was naking before, these are pluses and
m nuses contributors. This was a very inportant
presentation to ne, because it tells nme that we are
not just relying on operator action judgments, and
there are other factors.

And again in the context of a report, it
woul d be val uabl e to understand roughly what kind of
contribution we had fromthese considerations. And
that woul d take the issue off the table and
convi nci ng say, yes, let's just forget about the
secondary side and cool down, because even if what
was said about human reliability is wong, still it
is asmll contributor, or a snmaller contributor
t han we t hought.

MEMBER APOSTOLAKI'S: | think in that
context, you know, | think we were proni sed nore
than a year ago a wal k through calculation. | don't
think we ever saw that or | ever saw that.

So | have two comments here. One is
that Mark Cunni ngham said earlier that this is a
summary report, and so there will be a bigger report

sonmewhere el se?
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MR. CUNNI NGHAM  There will be

supporting reports behind this, yes.

MEMBER APOSTOLAKI'S:  But still though |1
think it would be useful for the summary report to
be a little nore explicit.

MR CUNNI NGHAM  Yes.

MEMBER APOSTOLAKIS:  Now, in addition to
what | said earlier, in 2.3, it just says that we
formed a team a party, a working party, that was
able to distinguish between al eatory and epi stenic,
period. Thank you very nuch

Wl |, give ne sonething, you know. And
al so the enphasis is too heavy on the process. W
formed the party and the party did this or the party
did that. | don't care what the party did. What is
t he net hod.

Second, | really would like to see a
chapter or a presentation on how figure B.4 in
Nat han's appendi x was actually used. If you do
that, I think it would go a | ong way towards
expl ai ni ng everything that was done. B.4.

MEMBER WALLIS: Well, George, there has
to be a nmuch nore extensive summary of what were the
procedures, and how it all hangs together, and what

thermal shock is, and the fact that you have to
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cal cul ate wall tenperatures and so on.

And a lot of the stuff which is very
good, you don't get until you get to the appendi x.
It has got to be right up front, and this is how we
didit.

MEMBER APOSTOLAKIS: | think that figure
is great. It tells how we did this, and how we did
that. Let's nake a sequence or something, whatever
i s convenient, and denonstrate how that figure was
i mpl enented, and then show the susceptibility
results and the whol e works.

Don't just tell ne that the working
party went and ate dinner last night. | mean, that
is what it says in Chapter 3. Not dinner, but we
formed a party to understand the physics, because
this is inportant.

Wel |, you know, | never knew that the
physics was inportant. But this is full of that.

MR. CUNNI NGHAM  Bet ween yesterday and
t oday, we have gotten a | ot of constructive conments
on ways to inprove the report, and we appreciate
that, and we will take it to heart.

MEMBER PONERS: Let ne ask a question.
| hope that | don't get over-interpreted, as it is

not intended as a criticism It is curiosity on ny
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part. At constructing this undertaking, you did a
| ot of calculations on binned interimresults, and
t hen you did subsequent cal cul ations. Wy did you
bin interimresults?

MR KOLACZKONBKI : Resources. Learning
as we go, and recognition that if it was pretty
clear to us that some things were going to be not
i nportant at one stage, then we could begin to
screen out certain portions of things that we had to
nodel in nore detail

And/ or perhaps we | earned that the
bi nning was too crude in some places, and nore than
what we needed in other places, and so therefore we
could redo or reshuffle sone of the binning, et
cetera.

But clearly at the beginning, Oconee had
181, 000 over-cooling sequences in the PRA node

MEMBER PONERS: Ri ght.

MR KOLACZKOWSKI : W coul d not do
181, 000 thermal - hydraulic cal cul ati ons and avoi d
bi nni ng.

MEMBER POVERS: Wy coul dn't you do
181, 000 thermal - hydraulic cal cul ati ons?

MR. ROSENTHAL: | think surely you can

and | just got new linux clusters up today, and so
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we can or nust pull the rip cord and let it run.
But would it be neaningful ?

You know, | amstarting out with a --
well, | don't know what, nmaybe 530 or 550 F. And |
amnot bringing it in any lower than 212 F, and so
about 300 degrees, and | am doing this over a period
of two hours or so.

And by the time that | have calculated a
hundred ways of going from stake point A to stake

point B, and I don't knowif it is winter or

sumertime anyway outside, | would say this would be
overkill on just running RELAP.
MEMBER PONERS: | said don't over-

interpret ny question.

MEMBER WALLI'S: But there nust be a
systemati c way of cal cul ati ng 180, 000 sequences to
find out the reasons where --

MR, ROSENTHAL: Ri ght.

DR. KORSAH. And to find out a grid.

MR. ROSENTHAL: Right. And | will stop
after this, but in fact we did that. And the
reality was that we guessed sone sequences, and we
were of f buil ding decks and witing nodels.

Then we had sone PRA input, and then

based on that we ran sone nobre cases, and then as a
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function of time, we started getting fracture
mechani cs results back

And then we had already done a fair
amount of arithnetic, and we then had an integral
finally closed systema nd this was a function of
time.

And at that point the PRA guys started
refining their nodels, because now they had the
fracture nechanics, and the end answer, and asking
us to do nore thermal-hydraulics. And that is what
happened with --

MR BESSETTE: CQur first consideration
at Cconee, for exanple, we had 20 bins, 20 RELAP
bins, and this process of refinenent and deci di ng
how many we needed, we went from20 to ultimately to
about 200.

MEMBER WALLI'S: Do these bins take care
of the uncertainties in RELAP?

MR. BESSETTE: Well --

MEMBER WALLI'S: Do the bins sonehow t ake
account of the uncertainties? The next step is a
determ ni stic cal cul ation.

MR. KOLACZKOWBKI : The bins really
representing the uncertainty in the event, because

there is randommess in the event, and we don't know
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if the break is really going to be 1.8 inches or 1.9
i nches.

MEMBER WALLI'S: | know that, but there
is a whole chapter in this report which clains that
you have taken account of the RELAP uncertainties.

MEMBER APOSTOLAKI S:  And that shoul d be
on top of these uncertainties, and what Alan is
tal king about is the aleatory, and you don't know
the size and you don't know t he pl ace.

MR KOLACZKOWBKI :  Yes.

MR BESSETTE: So we had all these bins,
and what we did is that we picked the | et dom nant
bins in which to do further uncertainty anal ysis
wi th RELAP,

MEMBER PONERS: Let ne just ask anot her
guestion again. This is not a criticismof this
particul ar study, but you did a |ot of cal cul ations
for Cconee, and that neans that you had to set up an
Cconee deck. If | asked you to do a | ot of
cal cul ati ons on Commanche Peak, how | ong does it
take to set up the deck?

MR BESSETTE: Well, to set up a deck,
or to set up a new deck fromscratch is about --
woul d say two man years of work.

MEMBER PONERS: Two man years of work?
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MR BESSETTE: Yes.

MEMBER WALLIS: Doesn't the Commanche
peopl e al ready have a RELAP deck?

MR, BESSETTE: No.

MEMBER WALLI'S: But they have a deck of
some sort.

MR. BESSETTE: W don't, no. They don't
have a deck.

MEMBER WALLI'S: They don't have it?

MR, BESSETTE: No.

MEMBER SHACK: So even after you get
TRAC-M you still have to wait years to point out
decks to --

MR BESSETTE: Well, we don't cone
anywhere close to having a deck for each plant. W
have decks for perhaps 10 plants or so.

MEMBER SI EBER: Even that is a |ot.

MR KOLACZKOABKI : Let nme make a conment
about this and why we nmake the statenment that the T-
H uncertainties are covered, and | agree that we
have not probably proved the point.

But let ne just say that | think we
bel i eve that the uncertainties in RELAP and its
ability to really match experinents, we believe that

uncertainty is small, and I grant you that we
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absol utely have not proved that point sufficiently.

But we believe it is small conpared to
these things like is the break really 2 inches or 4
inches. That is going to so swanp we believe the
uncertainties of the T-H cal culation of what a 2
i nch response should be, or what a 4 inch response
shoul d be, that fromthat sense, that is why we are
qualitatively saying in the report that we believe
that the T-H uncertainties have al ready been
envel oped by the ones that we have | ooked at,
because we believe those are |arger, and have a
greater effect.

MEMBER WALLIS: It is just a question of
shi el di ng?

MR KOLACZKOASKI : | understand that,
and that's why | am saying that | think that we have
not proved the point, but |I think that is why the
statement is there, is that we believe that the T-H
uncertainties, in terns of the code uncertainties,
are small relative to this randomess of is the peak
really going to be six inches or three inches.

MEMBER APOSTOLAKI S: Does this apply
also to the probablistic fracture nechanics
uncertainties? Are there any uncertainties there?

| mean, | appreciate the Marshall distribution, the
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flaw di stribution, but are there any nodel
uncertainties?

MEMBER WALLIS: If you | ook at the RELAP
cl ause, and any other data --

MEMBER APOSTOLAKI S:  What ki nd of node
of uncertainties would you have?

MR HACKETT: | would take a crack at
that. The nodel uncertainty there is severa
sources, One, of course, is the one that has been
referred to nost often here today, would be the flaw
density and distribution, and we do have a nodel
there that does explicitly address uncertainties.

And as well as we could do it weighted
on the data that we had, as opposed to
extrapol ati ons with expert codes, or expect
elicitation. That is one. The other nodel is of
course the one that we have spent a lot of tine
debating here today, and that is on the toughness
nodel and that we did not get into that today, as
opposed to what is the nmeasure of truth in this
situation.

And the bottomline there is that we did
go intothis in a fair bit of detail yesterday and
you are trying to get an estinmate of the fractured

t oughness of this material, for which RTNDT is but a
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-- | have to admt is a bad surrogate for that here.

It is what you are stuck with by the
hi storical way this thing played out. So you are
trying to get to fracture toughness with this RTNDT,
and the inperfections that lie therein.

And there is a nodel that goes wth
that, which ultinmately traces back to the
devel opnent of the master curve approach for
fracture toughness. And we could spend a | ot of
time on that,

but there is a nodel there, and
epi stem ¢ and al eatory uncertainties that go al ong
with that. The last najor piece would be --

MEMBER APOSTOLAKI S:  And these are
represent ed sonewhere?

MR HACKETT: Yes, they are in Appendix

MEMBER APOSTOLAKI S:  Appendi x A?

MR HACKETT: That's right. The |ast
major piece | will just nention is the enbrittlenent
nodel . which we have spent nore tine than anything
el se on between us and the industry.

And in terms of how do you get from
throwi ng neutrons at a vessel of certain conposition

and how enbrittled it ends up and we have that
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covered in there, too.

MEMBER SHACK: However, they do believe
that fracture nechanics is witten in stone. That
when Kmaterial equals Kapplied, things break.

MR, HACKETT: Correct.

MEMBER APOSTOLAKI S:  And t hese
uncertainties are eval uated?

MEMBER SHACK: Wien you | ook at the
uncertainties in the enbrittlement nodel, and the
uncertainties in the material toughness nodel, you
can make Al an's argunent that they ought to swanp
any ot her nodel .

MEMBER WALLI'S:  Just | ook at some of the
parts, George. | nean, you have a curve and you
have the data, and just take a | ook at those.

MEMBER APOSTOLAKI S:  Yes, but | thought
t hat what Al an and others were saying was that the
al eatory uncertainties are overwhel m ng here. But
there is epistenmic and al eatory?

MEMBER SHACK: There is aleatory and
epi stem c.

MEMBER APOSTOLAKI S:  But the epistemc |
woul d suspect would be nore significant there.

MEMBER PONERS: To be precise, there are

al eatory uncertainties in the material properties,
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and there are epistem c uncertainties in fracture
mechani cs nodel s.

MEMBER APOSTOLAKI S:  yes, yes.

MEMBER WALLI'S:  And nost of the RTNDTs
are a very weak surrogate for toughness, but it is
the thing that is being used.

MEMBER APOSTOLAKI S:  Yes, but what | am
asking is the argunment that was nmade that the
t hermal - hydraul i ¢ uncertainties are overwhel ned by
t he uncertainties in the LOCA size and so on, right?

MR KOLACZKOWSKI :  And per haps ot her
things in the fracture mechanics.

MEMBER APOSTOLAKIS: So the fracture
nmechani cs are up there? kay.

MR. HACKETT: |In that case the nodeling
for the flaw density and distribution, and the
t oughness, | think overwhel mthat, too. And we do -
- and Dr. Shack raises a good point, in ternms of in
the fracture mechanics, you are assum ng that the
fracture nechanics truth in this thing is still a
Kapplied versus a Klc type of thing, which takes you
back 20 or 30 years in fracture nechanics
t echnol ogy.

And Prof essor Apostol akis asked a good

question there, too, that in terms of -- well, does
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that work pretty well for this case, and we fee
that it does, because you have got a big thick
vessel that is about the best way of com ng at that
type of fracture nechanics that you are going to
get, a big thick vessel with a thermal shock.

And that is not to say that you couldn't
apply elastic plastic fracture nmechanics as a
refinement to this thing. And we do in fact do that
when we | ook at | ow upper shelf welds, for instance.

And that is a whole different problem
but when you are | ooking at cleavage fracture in a
big thick steel conponent, that is probably still
pretty good.

MEMBER PONERS: When are we going to be
able to do elastic plastic fracture nechanics
routinely?

MR HACKETT: W do it now. | think we
are back to the sane kind of point that Jack was
maki ng on the binning. It is really a resources
i ssue nore than anyt hing.

And Terry Dickson is at the m crophone,
and | think I can say that by adding elastic plastic
fracture nechanics into FAVOR would -- and | wll
et Terry conment, but it would greatly conplicate

t he conputational aspects of the analysis. Terry,
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did you have sone conments?

MR. DI CKSON: Yes, but to ny know edge
that is on the agenda to do. That is where we kind
of go fromhere. Everything that has been di scussed
here is based on a linear elastic plastic fracture
mechani cs nodel

And | was going to address the question
by Dr. Apostol akis --

MEMBER PONERS: Before you go on to
that, do you have sone sort of -- is there sonmewhere
a strategy witten down on how to evol ve our
fracture nechani cs?

MR. DI CKSON: W are working on that
right now But the expectation is that by including
t he hi gher constraint plasticity nodels is that that
will be a renmpval of conservatisns,a nd that these
nunbers will go down. That is the expectation going
in.

MR HACKETT: Let nme cone to a little
bit nore background on that, because the elastic
pl astic fracture nmechani cs has al so been around for
20 plus years at |least, and there are some mgjor
anal yses that the NRC and the industry have done in
ternms of qualifying | ow upper shelf welds for

operational performance that is governed by 10 CFR
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50, Appendix G that are indeed based on elastic
pl astic fracture mechanics.

And with this case there just was not a
need to go there as Terry is indicating, but that is
future work.

MEMBER PONERS: That's fine. Wat | am
real |y asking about is what is the Agency's plan to
devel op its fracture nechani cs technol ogy, and
whet her or not it is applicable to this problem

MR, HACKETT: Correct. Yes.

MR DICKSON: | can't speak for the NRC
as | work at Oak Ridge National Laboratories, and we
are a contractor, but | know that our plan, and |
believe it has been coordinated with the NRC, is
that we will be devel oping a version of FAVOR t hat
i ncludes elastic plastic fracture.

MEMBER PONERS: |If there is some sort of

a plan on this, it wuld just be interesting for ne

to see.

MR HACKETT: We will nmake note of that
and we will -- Mark Kirk in fact has the |ead for
devel oping that right now, and we will make sure

that we bring that forward.
MEMBER PONERS: | nean, it is one of

those areas that if we are to be supportive, it
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woul d be nice to know what the plan is. And it may
not be this year, or next year, or five years, but
if we have a plan, then we can do things that are
support ed.

MEMBER WALLIS: Plastic is fine, but
then you will get down to the business of what is a
flaw, and you said you were using the worst fl aw,
which is this sort of a razor-like atom c sized flaw
that cuts its way through in the worst possible way.

MR HACKETT: That's correct.

MEMBER WALLIS: And that nust be a very
conservative assunpti on.

MR, HACKETT: It is certainly a
conservative assunption. Even elastic plastic
fracture nechani cs does not address that. You are
still assum ng these atom stically sharp flaws. So
that is probably there for the foreseeable future.

MEMBER WALLIS: But that is a
conservative assunption?

MR HACKETT: Yes.

MEMBER WALLIS: George seens to be
satisfied, and | would only add to your statenent,
George, that you need to be shown the thernal -
hydraul i c uncertainties are swanped by these other

ones. But it has to be shown though. It can't just
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be stated. There has to be a rationale.

MEMBER APOSTOLAKIS: | would Iike to see
t hough a sequence of calculations all the way
t hr ough the begi nning to the end.

MR. HACKETT: And just as a comrent, |
have the same recollection as Dr. Apostolakis, and |
have been off on another rotation |oop here at the
NRC, and | have been out of the loop in this project
for a while, but I do recall a conmtnent that we
had to do that with the Commttee.

And | don't believe for sonme variety of
reasons that never happened.

MEMBER APOSTOLAKI'S: It never happened.
| am not chairing.

MEMBER WALLIS: How far along are we in
this presentati on?>

MR, CUNNI NGHAM | guess we are -- |
guess if | could wap up again. W talked earlier
that we were interested in a letter fromthe
conmttee, and we are at the point where we think we
have a reasonabl e technical basis to recomend to
NRR t hat they proceed to rule making to nake sone
changes to the pressurized thermal shock rule to
reflect over what we have | earned over the last X

years in ternms of the frequencies of PTS types of
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events.

So we would be interested in a letter
fromthe conmttee either endorsing this research
idea, and that it is a good idea to proceed to rule
maki ng, or sone such thing. And again any other
conments that you have in that regard, we would be
happy to get them

| amsure that we will be back talking
to you, and perhaps Matt and the NRR fol ks will be
the lead the next tine we are here.

MEMBER WALLIS:  Well, when we were
waiting for the train last night, we said what you
really need is sort of an external witing
commttee, which is not so tied up with the work,
and just see the details of what you have been
doi ng, and they can present the whole thing in a way
that is sort of a half-inch report that tells the
whol e story.

MR, CUNNI NGHAM  Okay. We will | ook
into it.

MEMBER WALLIS: And if you want to know
the details, you | ook somewhere el se.

MR, CUNNI NGHAM (Ckay. W are going to
| ook into that.

VEMBER POVNERS: Mark, one of the
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hal | marks of this PTS work has been bringing

t oget her experts in PRA fracture nechanics, human
factors, thermal -hydraulics, people that ordinarily
don't speak even simlar |anguages, and producing a
product .

And | guess | have been unabashed in ny
adm ration about the way that that was done. Have
you had a chance, or will you take the tine to go
back and assess how easy that is, and what woul d
facilitate those things, and the nultidisciplinary
activities?

| think you have done this one
extraordinarily well, and it sets a high standard
for subsequent people comng along, and it m ght
wel | be useful to set down for people who
subsequently try to organi ze these efforts things
that nake this an attractabl e approach

MR, CUNNINGHAM | think that is a great
idea. | think we obviously -- or maybe you didn't
see it, but there was sonme rocky tinmes in this
project trying to interweave different disciplines.
Many peopl e speaki ng many | anguages if you will, and
| think we can learn fromthat.

MEMBER POAERS: | think it is one of the

few i nstances where | have seen matrixing actually
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wor k, and that conmes froma | aboratory that prides
itself on doing that, and I don't think we did it as
wel | as you guys did for this particular study.

MEMBER WALLIS: Well, | take a bit of
issue with you. Al npost all engineering is
interdisciplinary in sone degree, and you can over-
estimate or over-state this division between
di sci plines, and the different |anguages.

And in fact it is possible for soneone
knowi ng a PRA to have sone idea on what is going on
in thermal -hydraulics and so on. There are |ots of
conmon approaches in all engineering.

MEMBER PONERS: Well, as | said, | spent
nost of ny working career at a |laboratory where we
try to do a lot of that, and I am al ways stunned at
how difficult it seenms to be to do these
mul tidisciplinary things, and | think this team has
really done an outstanding job on this.

| attribute it a lot to the
personalities involved, and Ashok, | think you are
to be congratul ated for a heck of a good undert aki ng
her e.

MR. THADANI : Thank you.

MEMBER POWNERS: Thank you.

VMR HACKETT: | think a comment that |
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woul d add, because | see that Dr. Powers' comment is
going towards sort of a mmnagerial issue, too, and
this in nmy opinion has been one of the better
efforts, if not the best effort that | have seen
managed fromwi thin the Ofice of Research.

And in that regard a lot of credit does
go to Ashok Thadani's managenent team in terns of
providing the resources and |lining things up so that
ot her things got out of the way when it canme tine --

MEMBER PONERS: W woul d never say
sonething like that. It would go to their head, and
t hey woul d be insufferable.

MEMBER WALLIS: | am astoni shed by you
are saying that this is one of the difficult
interdisciplinary projects, and that it is managed
better than one of the purely disciplinary ones. |
don't think you mean that.

MEMBER APOSTOLAKI S: Say thank you very
nmuch.

MR. HACKETT: | will say thank you.

MEMBER SHACK: W are ready to wap it
up.

MEMBER ROSEN. Are we going to have a
comm ttee discussion?

MEMBER SHACK: W will have it later on
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today as we get ready to consider the letter, and we
w || have a discussion

CHAI RVAN BONACA: So at this tinme we
will just recess for 15 mnutes until 3:15.

(Whereupon, at 2:59 p.m, the neeting
was recessed and resuned at 3:17 p.m)

CHAI RVAN BONACA: Ckay. The neeting
w Il come back to order. And we have now a review
of the draft final version of Regulatory Guide DG
1077, Cuidelines for Environnental Qualification of
M cr oprocessor - Based Equi prent I nportant to Safety
in Nucl ear Power Plants, and | believe that John
Si eber is going to wal k us through.

MEMBER SI EBER:  Ckay. Thank you, M.
Chai rman. As Mario said, we are going to consider
draft Regul atory Cuides DG 1077, and the title is,
"CQuidelines for Environmental Qualification of
M cr oprocessor - Based Equi prent I nportant to Safety
in Nucl ear Power Pl ants.

This draft reg guide builds on the
envi ronnental qualification guidelines and the rule
to which it all refers is 10 CFR 50.49, and Reg
CGui des 1.89, and 1.180, and | EEE Standard 323-1983,
and the International Electrotechnical Conm ssion

St andard 60780, all apply.
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And the foundation work is contained in

two Oak Ridge studies, NEUREG CR 6741, and 6479.
The staff provided the ACRS a copy of the draft
regul atory gui de on June 8th, 2001 prior to

publ i shing for public comrents.

At that time the ACRS declined to review
it, deciding instead to wait until the comments were
recei ved and incorporated. And so now we have cone
to that point in tine.

So the ACRS, other than through mailings
has really not had a chance to review the draft
regul atory guide that is the basis of these
docunment s except for what we will have this
af t er noon.

There actually were a significant number
of comments received by the staff from 11
commenters, and there is a staff analysis which is
proprietary and therefore not a public docunent,
whi ch includes the technical analysis of the
comments, and a description of changes that were
made to the draft reg guide to bring it to its fina
formas it is today.

Anmong those 11 commenters, one that had
a particular |arge nunber was Wnston & Strawn,

which is a Washington law firmthat represents the
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Nucl ear Utility G oup on Environnenta
Qualification.

And there were a nunber of comments
which the staff's resolution and technical analysis
t ook about 29 single-spaced typed pages. And so
those are listed there.

Wnston & Strawn has asked for tine to
make a statenment during this neeting, and | think
will call upon themright now to nmake that
St at ement .

MR. HORIN:. Good afternoon. |
appreci ate the opportunity to provide a brief
statenent with respect to our conments on this draft
guide. As nmentioned, Wnston & Strawn represents
the Nuclear Uility Group on Equi prment
Qualification.

We are a group of utilities that are
conprised of over 90 of the operating power reactors
in the United States.

We are supported by a technica
consul tant who has been invol ved in environnental
qualification of electrical equipnment for over
decades, and is the author of a nunber of papers,

t he EQ Reference Manual, published by EPRI.

W submtted comments as nmenti oned, and
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we have not had the opportunity to see the
resolution of those coments. So | want to keep ny
statenent brief here, and hopefully we will have an
opportunity to look at the resolution of the
conments prior to any finalization of this draft reg
gui de.

Unfortunately, our technical consultant
is out of the country and cannot be here, and so |
am standing in as a lawer, and so | wll [imt ny
brief comments to a couple of regulatory points.

W have provided copies of our comments
to the conmttee, and as nentioned, they were rather
extensive and dealt with a nunber of technical
i ssues, and a nunber of regul atory questions.

| wanted to make a couple of key points,
and then | will sit back and listen to see where the
reg guide has gone in a revised state. | think nost
fundanmental to our comments is a concern that there
has been an approach taken in the draft guide which
woul d confuse the overall regulatory schene with
respect to the environmental qualification of
el ectrical equi pment under 10 CFR 50. 49.

And again | amreferring to the draft
gui de that was issued for public coment.

Principally anmong those concerns have to do with the
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confusion of the applicability of 50.49 to equi pment
that is in mld environnents, versus equi pnent that
is in harsh environments.

50.49 applies to electrical equipnent
that is in harsh environnments, which is specifically
defined in that guide regulation as environnments
whi ch are significantly nore severe followng a
desi gn basis event than during normal operation of,
and we are not tal king about environnents or
conditions which are slightly different, or not any
different at all.

They are -- 50.49 is geared towards the
harsh environnment qualification. Secondly, wth
respect to mld environnent qualification, there is
gui dance, and there is a clear direction within the
current regulatory schene with respect to mld
envi ronnent qualification

That gui dance is contained in the
St andard Review Plan, and that guidance is part and
parcel of an overall schenme that would apply to
qual ity assurance criteria, design control criteria
under Appendi x B, coupled wi th design anal yses for
particul ar applications that are already within the
regul atory schene.

So we had sone fundanental problenms with
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the way that the draft guide characterized certain
effects as being either aging effects, or effects

t hat woul d be seen that would create a harsh

envi ronnent, because they are effects which are not
necessarily nore severe follow ng a design basis
event .

So those type of clarifications are
i mportant, because we think that if they are not
clarified, and if there is not a clear distinction
mai nt ai ned between harsh and m|d equi pnent, this
draft guide, again as we saw it, would be wholly
i nconsi stent with 50. 49.

And to the extent that there was an
attenpt to proceed along those |ines would direct or
practically necessitate that there would be a whole
rul e change under 50. 49.

So we don't see that as drafted that
this was consistent with the existing regulatory
scheme. W have sone comments with respect to
backfit issues, and we will make sure that those are
addressed in the context of CRGR, and fundanentally
our recommendation here was that certainly as
drafted this guide should be withdrawn as a reg
gui de.

It just sinply did not provide a clarity
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of direction or consistency with the existing
regul atory schenme necessary to on its own address
t hese issues.

Alternatives may be whether it is issued
as a separate NEUREG docunent, or perhaps an RIS to
address some of these questions, but nonethel ess, we
felt that this was not an appropriate mechanismto
apply these particul ar considerations.

And we also -- and | don't want to go
through all of it this afternoon, but there is an
ext ensi ve nunber of comments that sounds as though
t here has been an extensive resolution, or at |east
an effort to address those, but again we have not
seen that.

So we don't know whether it ends us.

But | appreciate the opportunity just to point this
out to the commttee. Hopefully we will have an
opportunity to take a | ook at how t hese conments
have been addressed in the past. Thank you very
nmuch.

MEMBER SI EBER:  Ckay.

MEMBER WALLIS: | am wondering if you
pl anned that this whole thing is unnecessary and
unwarranted, it would seemthat no change to the

draft would satisfy you.
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MR HORIN:. We think that the use of

this as a regulatory guide w thout significant
nodi fications to make it consistent with the
exi sting regul atory schene woul d rmake it
unwar r ant ed.

MEMBER WALLIS: You see to claimthat
the resisting scheme is so good that we don't need
to do anyt hi ng.

MR HORIN. | think if you read our
conments that there are a few elenents that really
establish matters that cannot already be addressed
under the existing design processes for nuclear
power plants.

MEMBER SI EBER: | perhaps shoul d not
gi ve advice here, but we are going to give advice
anyway later on, is that it is either cone out with
a new guide or nodify the existing guides, because
there are sone differences.

And | think that is pretty well
establ i shed through the work, and so what | woul d
like to do is to introduce our speakers, and after |
gi ve your names, please correct ne after I am done,
and except for M. Wod, where | think I amon safe
ground. But Christina Antonescu; is that correct?

M5. ANTONESCU. That's right.
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MEMBER SI EBER:  And you are from NRR

MS. ANTONESCU. No, from Research

MEMBER S| EBER: Ckay. And Kori Korsah
is that correct?

DR, KORSAH:  Yes.

MEMBER SIEBER: | got it right. How
about that, and they will be our speakers this
afternoon. One of the things that | would like to
ask you to do is that the significant part of what
we are about this afternoon will be to address these
conments, and so to the extent that you can do that.

And there are too many of themto do
themall, and that you may want to choose sone of
the nore inportant points that have been nade by the
public to actually explain what it is that you did,
and what the staffs position is on that, and why you
think that we ought to agree with you.

So with that, Christina, | would like
for you to begin.

M5. ANTONESCU. Before | introduce
nmyself, | would just like to let you know that the
presentations were organi zed such that we address
the resolution of the public comments, and the
subsequent vi ewgraph presentations will actually

address nost of these questions.
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And if you will allow us, then we can
proceed with an overview of the reg guide, and nost
of your questions will be answered as well.

MEMBER SI EBER: | think that woul d be
hel pf ul

M5. ANTONESCU:. Good afternoon. M nane
is Christina Antonescu, and | amin the Engi neering
Research Application Branch in the Division of
Engi neering within the Ofice of Research.

My background is in electrical
engi neering, and | have worked at NRC as a proj ect
manager in the field of instrumentation and contro
for the past 11 years.

| am here today to present to you DG
1077, and DG 1077 describes an acceptable nmethod for
envi ronnental qualification for mcroprocessor-based
syst ens.

The draft guide was rel eased for public
conments on Cctober 14th, 2001, and we received 11
subm ssions fromthe public. After interaction
anmong the staff, the technical support contractors
at OGak Ridge National Lab, and industry
st akehol ders, the draft was revised to reflect
resol ution of the public comments.

So the purpose here today is to present
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to you the guidance contained with this DG 1077,

whi ch describes the need and the benefits of the
guide. And at the end of our presentation, we would
like to request a letter fromthe Comittee
endorsi ng publication of the final effective guide.

Before | proceed, | would like to
i ntroduce other branch nenbers in attendance. M.
Steven Arndt, who is the teamleader in the |&C
G oup, and our branch chief, M. Dan Dornan.

And our counterparts in NRR 1 think is
represented by M. Paul Loeser today. And again
woul d like to briefly introduce our supporting
contractors, Dr. R chard Wod and Dr. Korsah Kofi,
from OGak Ri dge National Lab.

Dr. Wod is the project manager for the
| &C projects that we sponsor at Cak Ridge. He has a
Ph. D. degree in nuclear engineering fromthe
Uni versity of Tennessee, and has 20 years of
experience with instrunmentati on and contr ol
t echnol ogy.

Dr. Wod is currently contributing to an
advi sory committee of |1&C experts that is providing
research reconmendations to the Ofice of Nuclear
Energy in the Departnent of Energy.

And Dr. Korsah is an investigator for
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the 1&C Qualification Project at Oak R dge Nati onal

Lab. He received his Ph.D. in nucl ear engineering
fromthe University of Mssouri, and has 30 years
experience in the |1 &C Research and Applications.

In additional, Dr. Korsah has served as
a nmenber of |EEE working groups on criteria for
computers and safety systens |EEE 7.4.3.2, and for
envi ronnental qualification | EEE 323-1983.

Fol | owi ng these remarks, | wll present
an overview of the draft reg guide, and Dr. Wod
wi || describe the technical basis supporting this
gui dance.

We do appreciate the opportunity to
appear before you today, and we | ook forward
receiving the benefit of your insight. So if there
are no other questions, | wuld like to give you a
brief presentation or highlights of DG 1077.

The first part of this high |evel
introduction is the overall of the reg guide and
followup by the technical basis for environnenta
qualification that Dr. Whod will present. And then
Dr. Korsah will summarize th value of DG 1077 and
its benefits.

Let ne give you a high I evel on what BG

does, and the nmain scope and what it applies to. It
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endor ses current consensus of environnent al
qualification standards for safety rel ated
m croprocessors of these systens.

And the main regulatory position in
endorsi ng the gui dance in | EEE 323-1983 for
qualification of safety related m croprocessor basic
equi pnment for service in nuclear power plants that
are subject to conditions and clarification.

And it al so endorses the guidance of |IEC
60780, and so DG 1077 applies to new or nodified
safety related systens in existing or future nucl ear
power plants that enploy mcroprocessors equi pnent,
or not already applied to installed equi pnent.

MEMBER WALLIS: Could you explain -- one
of the criticisns of the previous speaker was that
this was unnecessary ,and that you al ready had
sufficient rules and guidance, and so why is it that
this is necessary in view of what the present system
is, and what are the inadequacies in the present
systen?

M5. ANTONESCU:. |f you | ook at the
subsequent view graph presentations, they wll
clarify your question.

MEMBER WALLIS:  You will clarify that

qguestion | ater on.
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M5. ANTONESCU:. So if we can proceed,

t hen we can systematically go.

MEMBER WALLIS: That seens to nme to be
the main thing on whether or not it endorses, and
what problem does it solve is the real question.

M5. ANTONESCU: Right, and we are going
to answer all your questions.

MEMBER SI EBER:  There is an interesting
aspect to this. Right nowin U S. nuclear power
plants, there is not to ny know edge any safety
rel ated m croprocessor based equi pnent and harsh
environnents. |Is that correct?

MEMBER WALLI'S: That's true.

MEMBER SIEBER:  So this really applies
to nodifications, upgrades, and totally new
construction of advanced reactors, and | think that
one of the reasons here that you endorsed an | EC
60780, which is a European standard, and | think
based mainly on the fact that suppliers may be of
Eur opean heritage.

And therefore equipnent that is built in
Europe to satisfy European requirenents can't be
used in the U S. unless we endorse the standard, or
t hey change their standards.

So this is the use of an internationa
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consensus standard as a way to allow for a greater
degree of conpetition, and choice anong |icensees.
And lacking that, | think that the only thing that
woul d apply is 323, which may require sonme changes
or upgrades in that equipnment. 1Is that correct?

M5. ANTONESCU: Well, 1 just want to
reiterate that if you allow us to go through that
you Wi |l understand the reason why we find it
necessary to also present to you for our endorsenent
or to provide you the technical basis for
endor senent of | EC 60780.

DR. WOOD: | think your comrent about
t he European suppliers is valid, and that was one of
the notivations as to why we needed to or we felt
the need to also | ook at the European standards.

There is also a nove within the entire
U S. Government to | ook at nore than just nationa
standards, and | wanted to take this opportunity to
point out that this is not specifically to satisfy
t he Code of Federal Regul ations 50.49, because the
environnental qualification is not limted to the
rul es and regul ations within 50.49.

So that is why we have this and we w ||
tal k about that later.

MEMBER SI EBER. There is a genera
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design criteria that says that this stuff has to
wor k during an accident, and so that is really what
the basis is in nmy view.

DR WOOD: And there is even nore than
that, and we will talk about that in the
presentation.

MEMBER SI EBER: Al right. Go ahead.

M5. ANTONESCU:. So why do we need to
revi ew DG 1077? W will talk about these things
in nore detail in our presentation, but | wanted to
| et you know up front what DG 1077 can address. It
is a response to a user need request and --

MEMBER WALLI S: But your response coul d
have been that you don't need a new reg guide.

DR WOOD: had that proven to be the
case, that woul d have been the response.

M5. ANTONESCU: Yes. It addresses
uni que characteristics of m croprocessor-based
equi pnent that we think should be addressed, and it
endor ses consensus of national and international
standards, and existing reg guides limt the scope
to harsh environnments, but we want to include al
envi ronnents.

And al so potentially regulatory burden

ari ses fromcase by case treatnment of qualifications
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fromthe environments. A recent review of topica
reports continue on a case by case qualification
fromenvironnments, and vendor qualification prograns
wer e accepted under three separate SERs; from
Tricon, Common Q and Tel eperm

So instead of having one process, at
this point we are reviewing it case by case. The
resol ution of public coments, we had again 11
public coments submtting cooments on DG 1077, and
t he public conments can be grouped into a group of
categories, and we tried to group theminto four
cat egori es.

And these will be addressed in
subsequent slides. The need for guidance, and
whet her the existing guidance is sufficient, and the
application of |ocation categories, and how | ocation
categories tend to be appli ed.

And the scope of qualification, and that
is the full scope of environment conditions, mld
and harsh. And the backfit analysis. The staff's
position is that there are no backfit associ ated
with this guide, and as described in 10 CFR 50. 109,
because there is no change in |licensing basis for
exi sting equi pnent.

And it only applies to new equi pnent,
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and voluntary nodifications. And now | would like
to turn the next presentation to Dr. Wod.

DR WOOD: Thank you. | think that the
comment that we received prior to these
presentations highlighted perhaps one of the nost
frequent comment that were received in the public
comment and that deals with the need for guidance.

So | thought for the technical basis
that we would start with the basis for
qualification, and wal k through that, and then
hopefully illustrate why the staff believes that
this guide is both necessary and useful.

So to begin with the Code of Federal
Regul ations, Title 10, Part 50, requires
envi ronnental qualifications of safety related
syst ens.

Specifically, structures, systens, and
components inmportant to safety nust be designed to
accomodate the effects of and be conpatible with
the environnmental conditions which they will face.

And design control measures such as
testing and other quality control activities should
be used to verify the use of that design. The
primary -- I'msorry, that would nmake it a little

easier to follow ne. The other way. Sorry.
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In any event the discussion in the
regul atory guide was nodified fromthe version that
was released for public corment to try to nore
systematically step through the current regul atory
requi rements and the guidance that is given for
t hose, and then highlight the need for this
particul ar guide.

Part 50.55(a) dealing with protection
systens provi des enbedded requirenents for
environnental qualification of all systens inportant
to safety, and all protection systens.

And in that it by reference includes the
requi rements of | EEE 603, which specifically states
t hat environnental qualifications shall be perforned
to confirmthe conservative nature of the design and
that it can accommodate the environnental
condi tions.

Then the specific rule that was
mentioned in the comments prior to these
presentations, Part 50.49, deals with environnmental
qualifications of electric equipnment inportant to
safety that are to be inplenented in harsh
envi ronnent s.

And we will talk alittle later about

t he scope of 50.49, and we are not intending to
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expand the scope of 50.49. Qur purpose is to
address the full scope of all of the regulations
that are --

MEMBER PONERS: As | understand it,
there are no m croprocessor-based systens in harsh
environnents now, is that correct?

MEMBER SI EBER: yes, but it is just a
matter of tine.

MEMBER PONERS: So that neans that
argunents that the current regulatory process is
stable is not applicable here; is that correct?

DR. WOOD: That is | guess part of our
bel i ef .

MEMBER WALLIS: Are these harsh
envi ronnents under normal operations or under
acci dent conditions, or what?

DR. WOOD: Harsh environnents that are
addressed under 10 CFR 50.49 are severe environnents
that are subject to design basis accidents.

MEMBER WALLIS: So sonething |ike a LOCA
br eak?

DR. WOOD: Yes. Things that are
characterized as mld environments, sonme of them we
woul d consi der severe environnments.

MEMBER WALLI'S:  Tenperature and
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hum dity, and things |ike that.

DR. WOOD: Well, mld covers a big
range, and that is one of the areas that we wll
tal k about a little later.

MEMBER SIEBER: | guess to ny mind that
is why you ended up with three different
cat egori zati ons.

DR WOOD: Exactly.

MEMBER SI EBER: As opposed to two, which
is what, 323.

DR WOOD: That's right, and I will talk
alittle later about how the intent of that is to
provi de sone --

M5. ANTONESCU: Rel axation of 323 for
m | d environments.

DR. WOOD: Exactly.

MEMBER PONERS: When | search out to
apply 50.49 and to understand what a harsh
environnent is, | should take into account LOCA
ki nds of accidents and what not. Do | also take
into account anticipated fires?

DR WOOD: That | would have to defer to
sone of our colleagues. It is not specifically
identified, and there is no definition within the

Code of Federal Regul ations of a harsh environnent.
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There is a definition of a mld
environnent, and fires are nmentioned.

MEMBER SIEBER: I n your report, you
mentioned the effects of snoke.

DR, WOOD:  Yes.

MEMBER SI EBER: On the other hand, you
don't qualify to a fire environnent as | read it.

MEMBER POVNERS: That is what | was going
to get out. Your report is remarkable to nme, in
that you cone al ong and say, gee, snoke can affect
t hese things, and we know that, but we don't know
how to test for that.

You know, we don't have a standardized
test for that, and so we are going to ignore the
i ssue, and have you punted on the nobst inportant
i ssue here?

M5. ANTONESCU: W are going to mnimze
it and treat it under design, mnimze the
susceptibility, and treat it as a design issue.

DR. KORSAH. Also, the other thing is
that qualification against fire and so forth, but
fire basis is under Appendix R of the Code. So that
is --

MEMBER PONERS: Appendi x R does not

address snpobke i ssues outside the imediate fire
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zone. And one of the things that this conmttee has
kept asking about repeatedly is that if we have a
fire and we di sperse snoke beyond the fire zone into
t he regi ons where you have digital electronic

equi pnent, do you have a long term probl em

And do the conponents of the snoke cause
a long term degradati on of these | ow voltage systens
such that we encounter a difficulty not at the tine
of the fire, but 6 nonths later.

DR WOOD: | think that -- of course, we
address how we had originally intended to deal with
snoke in a position that was subsequently del et ed,
because in response to public conmments, and that
dealt with nmulti-tiered protection.

Desi gn and i npl enent ati on appr oaches
that could be utilized to mnimze the potenti al
susceptibility of equipnment to things |ike snoke.

M5. ANTONESCU: The intent was to take
credit for the specific design approaches that can
mtigate the susceptibility to environnenta
effects.

DR. WOOD: The difficulty that we faced
in taking the research information, the findings,
and converting that into rel evant guidance for the

i ndustry is that as you nenti oned.
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There is no nmeans right now to test
whet her or not a piece of equipnent or inits
installed configuration is or is not susceptible to
snoke, because there is so many variables that can't
be controll ed.

However, the other difficulty that was
presented is that while the research indicated that
certain inplementation techniques woul d be of
benefit, there hasn't been a full-scale
i nvestigation of all of the possible ramfications
of certain things, such as conformal coding, and
what might that do to tenperature susceptibility.

So it is difficult to recomend
i mpl enent ati on gui del i nes.

MEMBER POVNERS: | think | amvery
synpathetic with the challenge it had there, because
as | look at the experinental database that is
available, it | ooks at a very acute snoke exposure,
and ny reaction to it is fine.

You know, | amglad that you found this
stuff out, but when I read Appendix R | have w ped
t hat equi pment out anyway. It doesn't seemto
address this long termchronic problemwhere | have
snoke constituents degrading contacts, et cetera,

with these materials and what not.
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And so | think I nust appreciate our
argunment that says we just have not found the
information that is of the breadth that we need for
this kind of guidance. | think | am nuch nore
synpathetic with that than the apparent wording that
says we are going to punt on this, okay?

On the other hand, | say, gee, | have
peopl e fromthe Navy and people fromthe Arny
telling me that we don't want snoke to affect our
systens, and | see novel designs, especially for
surface naval vessels now, where they are
confronting this issue in novel ways that | won't go
into here on the public record.

But | see other people confronting it,
and it m ght be something that you can put on your
to do list, and not for this regulatory guide, but
maybe for the next one and what not, because it
| ooks like people are trying to confront this issue.

MEMBER SI EBER:  Wel |, maybe | coul d give
nmy thought here a little bit. It seens to me that
long termfailures due to snoke woul d be very random
in nature, you know.

A piece of the equi pment would fail
t oday and anot her piece two weeks from now and so

forth, and the single failure criteria would seemto
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nme to provide a sufficient degree of defense in
dept h.

DR WOOD: | can give an exanple of how
t hat very point was considered. In the research,
different fire scenarios were investigated to
determ ne which were the nost credible, and then
assessed to determ ne which woul d provide the nost
har sh snoke environment.

And a small in-cabinet fire provided the
nost severe conditions.

MEMBER SI EBER:  That's right.

DR WOOD: And that would be | ocalized.

MEMBER PONERS: Ask the peopl e at
Cconee.

DR. WOOD: Yes, | know. Exactly.

MEMBER S| EBER: The density is --

DR WOOD: Yes, | know, and for reactor
protection systens that woul d affect one channel,
and the general fires, because of the fire
protection that is engaged, would be detected early.
There woul d at | east be know edge that they had
occurred, and then mai ntenance practices could
assess whether or not any of the electronics had
been affected by snoke.

The one where you m ght not know it had
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happened, and it m ght not detect it until something
failed, would be int eh in-cabinet fire, but that
woul d be in nost instances, unless you have an
extrenme coincidence, localized to the one cabi net.

MEMBER PONERS: Yes, but is a localized
one cabinet, and if you produce a | ot of snoke and
it gets distributed by the HVAC system either during
the event or in the subsequent recovery, then is it
a nore broad issue then?

DR. WOOD: There you run into the
separation of the air supplies anmong different
cabinets. You mght affect two cabinets, but not
all four, but certainly we recognize that there are
still a lot of questions that could be asked in
i nvestigations that could be conduct ed.

MEMBER SIEBER: It seenms to nme --

MEMBER WALLIS: Tell me about the snoke,
and what was referred to as specific conponents in
t he snoke, and presumably there are aerosols that
have water and carbon particles, and so forth. WII
t hey cause effects of electrical coactivity on this
rat her small space conmponent, and parts of these
conponent s?

Do they penetrate and cause | ocal

corrosion of structural circuits?
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DR WOOD: Yes, it is conceivable that
t hose things could happen. Wat we found int he
actual physical tests of equi pnment exposed to snoke
is that high density particles or high density of
particles of where the effects occurred, and very
| ow density tended -- the equi prent tended to be
fairly robust.

MEMBER WALLIS: But density you nmean the
nunber of particles per cubic nmeter in the snoke or
sonething |ike that?

DR, WOOD:  Yes.

MEMBER WALLI'S: And does size matter?

DR. WOOD: | can't say based on ny
recol | ecti on whether there was any investigation on
the size of the particles thenselves. D fferent
materials were burned and so there were different
sized chem cals and particles rel eased.

MEMBER WALLI'S: There was a scientific
basis for evaluating these effects then?

DR WOOD: The tel econmuni cati ons
i ndustry does a |ot of research about the
susceptibility of equi pment and corrosion effects
that would occur in the long term

DR. KORSAH. And al so typically during

t he neasurenent of doing the scientific nmeasurenent
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is try to nmake a second -- you know, |eakage
currents and so forth, and so forth and so on. The
other effect is the snmoke in conjunction with the
hum dity and the environnment would form sone kind of
acid, and corrode the netal interconnections and so
forth. So that is another effect of the snoke.

MEMBER SI EBER:  On the other hand, nost
of these conponents -- conputer chips, for exanple,
are coded to avoid contact between the snokey
at nosphere and the netallic portion of the circuit.

And they also try it seens to ne to make
nore | ow i npedance of the circuits than | ow
i npedance circuits so that | eakage of currents don't
have the inpact that they would if you were invol ved
in all high resistance circuits.

DR WOOD: And | think that highlights
sonme of the inplenentation of things that can be
done, and that was the notivation for that position
that | nmentioned that was deleted in this version.

MEMBER SIEBER: It would be difficult to
test for, because there are so many vari abl es, and
there are different kinds of snoke, and different
hum dity conditions, and different air flows, and so
it would be a conplex test.

M5. ANTONESCU. Exactly.
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MEMBER PONERS: All you are telling ne

is don't use m croprocessor systens.

MEMBER SI EBER:  Right now they aren't.

DR WOOD: | think what we shoul d
highlight is that we didn't investigate as a purpose
t he susceptibility of anal og conponents, but by no
nmeans are we saying that digital or m croprocessor-
based conponents are nore susceptible by definition.

MEMBER WALLIS: Is there a short
statement that you have about the need for this new
gui de?

DR WOOD: A short statenent?

MEMBER WALLIS: To inpress upon us
qui ckly about the need for this new guide?

DR WOOD: Let's see. | have a tendency
to be long-winded, and so it is very difficult for
ne.

MEMBER PONERS: | think -- 1'm operating
fromny recollection, but I think if we | ook at the
Digital Electronics Research Plan that they had a
nice piffy
par agraph t hat expl ai ned why this work was bei ng
done, and maybe Steve could recall that from nenory.

DR. WOOD: | can give you our short

statement here that Ms. Antonescu went over. Fir st
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off, we feel that the unique characteristics of

m croprocessor - based systens need to be addressed,
and | have a subsequent slide that tal ks about those
uni que characteristics.

So one thing that this guide does is
provide that specific guidance in one |ocation.
Sone of that guidance is scattered anobng vari ous
gui dance docunents.

W feel like that |leads to a case hy
case basis as everybody discovers in each
application what it is that | need to do. Instead
of being able to go to a specific guide. There is
no exi sting endorsement of the current national or
i nternational consensus standards. That is one
thing that this guide provides.

MEMBER WALLIS: And these are specific
standards for m croprocessor equi pnent.

DR. WOOD: These are specific standards
for qualification of equipment.

MEMBER WALLIS: M croprocessor.

DR WOOD: O equi pnent.

MR. DORMAN. Just to clarify. This is
Dan Dorman, Research. It is no endorsenment of those
consensus standards for m croprocessor-based

equi pnent for the range of environments that are
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considered in this guide.

DR. WOOD: Yes. |If you take all of
t hese together, you get the bigger picture, and |
wi Il show you the bigger picture is a few words as
soon as | finish this discussion.

The conprehensive regul atory gui de as
Dan mentioned dealing with all environments, there
is that conprehensive guide dealing with harsh
environnments, Reg Guide 1.89.

But as it was nentioned applications
currently today of m croprocessor-based equi pnent
are in what are called nodel environnents. W
visited Taiwan last fall, and they are working on a
m croprocessor-based system for contai nment
envi ronnent s.

It is not in the far-distant future when
m croprocessors will nove into contai nment, and then
the other issue was the case by case basis. But
these last four bullets are the reasons that
notivated the devel opnent of this guide.

And so rather than going through all of
these in detail, these next two viewgraphs basically
hi ghlight the distribution of guidance anong
di fferent docunments, and | won't go through this in

detail, but I would like to point out the |ast
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bul et on this slide.

The DG 1077 is intended to provide a
road map for existing guidance that is applicable to
m croprocessor-based equi pnent. So you go to one
source, and there it is. You don't have to decide
should | infer fromthe guidance to the reviewer in
t he standard review plan sone things that | needed
to do.

Do | have to go to the staff position in
NEUREG- 0588 and derive sone additional information;
and then do | go to | EEE323, and then what do | do
for nodel environnents. Chapter 3 and Chapter 7
have sone differences in what they do, because they
apply to different kinds of equipnment, and that is
in the standard review pl an.

CHAI RVAN BONACA: Now, the letter from
(i naudi bl €) does not object to having a regul atory
guide as an unbrella. The next two specific
obj ecti ons says that new regul atory positions
contained in the draft guide include expanding the
scope of 10 CFR 50.49 to apply to (inaudible) nodel
envi ronnents.

And concluding that EM/RFI is both an
envi ronnental condition and a significant aging

mechani sm Those are two specific objections.
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DR. WOOD: Those two specific

obj ections, the objection about the expansion of the
scope of 10 CFR 50.49 resulted froma result of a
lack of clarify in what the guidance that went out
for public comment, and the public coment

hi ghlighted to us the need the nmake it nore
systematic in the presentation of what is the

pur pose.

CHAI RVAN BONACA: So your intent is one
of expounding it?

DR WOOD: That's right.

CHAI RMAN BONACA: So you don't have an
i ssue there.

DR WOOD: Exactly. And regarding
EM/RFI, there was no intent to identify EM/RFI in
general as an aging stressor. But EM/RFI, and al
the el ectromagnetic conditions in a plant, are part
of the environnment of the plant, and this is a
position that is consistent with the | EC standard,
and it is treated as a condition.

It is also a position that is being
adopted by the United States because the revision of
| EEE 323 includes EM/RFI as a listed service
condi ti on.

MEMBER SIEBER. Well, there is a reg
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gui de for that already.

DR WOOD: That's right.

MEMBER SI EBER: 1. 180.

DR. WOOD: It's inclusion in this reg
guide is to reflect consistency between the | EC and
the | EEE standard, and to rem nd people not to
forget EM/RFI, and not to provide full guidance on
EM / RFI .

The position provides a pointer to Reg
Qui de 1.180, and also a pointer to EPRI 102323, as
bot h providi ng gui dance on how to address this
specific issue.

CHAI RVAN BONACA: So you don't feel that
even on this issue that you do have a conflict?

DR WOOD: That's true.

MEMBER WALLIS: If this is a harsh
environnent, it seenms to ne that harsh is defined,
or a harsh environment is defined by what it does to
a particular thing and in a particul ar context.

And if you sinply look at an environment
whi ch has a significant effect on the behavior of a
m croprocessor, that by definition is a harsh
envi ronnent for a m croprocessor.

It may not be harsh for other things,

but | don't see why you need to nmake this
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di stinction.
If it affects the function of that device, then it
is a harsh environnent.

CHAl RVAN BONACA: | think it is nore
than that. 1t is the practice of how the harsh
environnent is (inaudible) --

DR WOOD: Yes, there is a |ot of
semantics involved in it, and part of the fuzziness
of the semantics is the semantics are the reasons
that we went to the | ocation categori es.

MEMBER SI EBER:  Ri ght.

DR. WOOD: And | think the public
comments illustrated that we were not effective in
conveying that. So hence the revision with
addi ti onal information.

MEMBER SI EBER:  Wel |, you defi ned
Category A and Category C, and Category B as
everyt hing el se.

DR WOOD: Everything in between. Now,
to be fair to the commenters, there was nuch nore
conservatismin the boundaries between the
representative conditions in the version that went
out, and there was great value in the public
comments and hi ghlighting that we needed to give

consi deration to what would nmake this practical to
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i mpl enent wi t hout addi ng a burden, rather than
reduci ng a burden.

So we tried to do that. This is an
illustration of environnmental qualifications. Some
of the comrents, or many of the conments that we
received dealing with the need for guidance
illustrated a great deal of diversity in
under st andi ng what environnent qualification is, and
when does it apply. Wen do you have to do it, and
what do you have to do.

These are two views of environnental
qualification. One is |looking at the environment in
the plant, and so you have all environnents, and the
rule that requires environnental qualification are
given in 10 CFR 50-55(a)(h), and then denonstrating
t hat you have acconplished the design criterion in
GDC04, Ceneral Design Criterion-4, and that you
accomodate the effects of, and are conpatible w th,
t he environnent.

Nor mal operation all the way through.
Harsh environnents are a subset of that, and as |
said earlier, there is not an explicit definition of
harsh environnments in the Code of Federa
Regul ations. There is a definition of mld

envi ronnent s.
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MEMBER WALLIS: Well, you could expand

to fill the whol e space avail abl e.

DR WOOD: That's right. But 10 CFR
50.49 specifically addresses harsh environnents. It
notes that mld environnents, qualification for mld
environnents are beyond its scope, and it doesn't
say that you have to qualify for mld environnents.
It says that it is beyond its scope.

So that is the plant environnent
vi ewpoi nt. Now, where do mcroprocessors fit into
this right now? They are in that |arger bubble
out si de the harsh environnments, but they are noving
toward the inner-bubble, and part of the vision for
this guide is to anticipate that, and have the
gui dance in place, rather than reacting.

MEMBER WALLIS: Is there likely to be an
environnent that will affect their performance?

DR, WOOD:  Yes.

MEMBER WALLIS: [I'mreally just playing
with words about whether it is harsh or not.

DR WOOD: That's right.

MEMBER WALLIS: As they are not very
i mportant to ne.

DR. WOOD: The harsh and mld really are

in sort of standard and regul atory space. |If it has
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an effect, it is a significant environnent.

MEMBER WALLIS: Right.

DR WOOD: And then | ooking at it from
t he equi pnent point of view, the O ass 1E equi pnent
poi nt of view, you have got all the electrical
equi pnent which are within the scope of 10 CFR
50.49, and then you have got m croprocessor-based
equi pnent which are a subset of that.

But all electrical equipnent -- I'm
sorry, the all electrical equipnment expand beyond
t he scope of 50.49, because there are O ass 1lE
el ectrical equipnment that are not inplenmented in
harsh environnents.

So the next viewgraph is intended to
sort of illustrate what is the role of DG 1077. You
have the el ectrical equipnment and harsh
environnents, which is the reginme of Reg Guide
1.189, and you have the m croprocessor-based
equi pnent in all environments, which is the regine
of BG 1077.

And then you have got this small overlap
that right now is al nost non-existent, but
eventually it will becone popul ated, where you have
m cr opr ocessor - based equi pnent in harsh

envi ronnent s.
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And then in that case you have DG 1077

and you have the conditions in Reg Guide 1.189. If
you don't have DG 1077, you don't have explicit

gui dance about all of the blue part of the snall
bubbl e.

And al so you don't have added to Reg
Quide 1.189 the specific considerations for
nm croprocessor-based equi pnent.

MEMBER WALLIS: So Reg Guide 1.189
woul dn't really handle this cross-hatched region is
what you are sayi ng?

DR. WOOD: Not absolutely. W think
that there are sone considerations that need to be
addressed that are in the various sources of
gui dance, but you have to go ferret them out.

MEMBER WALLIS: And so it is a question
of difficult to find rather than they aren't there?

DR WOOD: | think that the reviews of
t he vendor topical reports on the various systens
i ndicate that the major vendors know where those
things are, but the concern is there are sone
subtl eties, and you want to make sure that al
vendors can be aware of what they need to do.

MEMBER WALLI'S: Wasn't it the clai mof

t he previous speaker that really this blue thing is
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inside the red, and it is all taken care of, and
that we don't need to do anythi ng?

DR WOOD: And that is not the case. |
think that the understanding, partially notivated by
the need for additional clarity in the guide, nmay
have left an uncertainty about whether or not this
was solely to address the 10 CFR 50. 49 ki nd of
application, and that was not the intent of the
gui de.

And | think if it is interpreted that
way, then sonme of the clainms of the speaker makes
sense. But we think that it was just a matter of a
| ack of clarity, and we hope that this revision has
addressed that.

One of the other issues that was brought
up in the public comments was what was in the
version of the draft guide that went out for public
comment did not make a very effective case for why
are these things different.

Part of that is because those of us who
under stand the technol ogy and have been dealing with
it along time just sinply accept that fact, and I
will have to admt that we were not very rigorous in
trying to identify all the different differences.

MEMBER WALLI'S: But what is the hang-up?
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| mean, if you put a conputer in snoke, it is going
to be a different problemthan putting sone switch
gear in snoke.

DR WOOD: Right.

MEMBER WALLIS: What is the hang-up
about saying you have a new probl enf?

DR. WOOD: Well, you would have to ask
the commenters, but what we did is try to expand the
di scussion so that we were nmuch nore precise in what
the differences were. And these are sonme of the
di fferences, sone functional, and sone hardware.

And if you are tal king about an anal og
pi ece or anal og nodule that is perform ng one
function, its loss is not the same as the |loss of a
m croprocessor perform ng many functions.

And then there is the issue of
digitizing what had been a continuous application of
function in a distributed or let's say in a channel.
There is the sequential execution of function, and
then as far as hardware goes, there is sone
di fferences; nore susceptibility for the current
integrated circuit technol ogy for radiation
tol erance than nost of the anal og conmponents.

There is also an increasing |evel of

conmplexity in higher circuit density, which could
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have sone effect on environmental susceptibility,
and hi gher cl ock speeds and | ower voltages coul d
increase or do increase the potential susceptibility
to electrical and EM kind of events.

MEMBER WALLIS: Isn't the difference --
and this is sort of an aging system which is
different fromthe old systens, and it is processing
i nformation, and therefore has a way of distorting
the informati on and confusing in a way that was not
t here before?

DR. WOOD: | think the main difference
has to do with the | evel of understanding of what is
goi ng on under the surface. | think people have a
pretty clear understanding of the physics behind
sonme of the anal og nodules and howis it going to
respond to different environnental conditions.

But when you are tal king about a
m croprocessor, and you can talk to our coll eagues
t hat al so deal with software V&V, understandi ng how
that mcroprocessor is going to respond with all of
t hose nunber of transistors is maybe a little nore
conmpl ex and are harder to deal with.

The applications of m croprocessor-based
systens for reactor protection systens tend to be

functionally the sane. That is what the anal og

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

320

components are, although we have an exanple in one
of our background vi ewgraphs.

M5. ANTONESCU: It is an illustration of
an anal og channel and a digital channel, and you can
see how several of the instruments are being
repl aced by a m croprocessor.

MEMBER SI EBER:  Is that in our package?

M5. ANTONESCU. No it is a back-up

sl i de.

DR WOOD: W can provide this.

MEMBER SI EBER:  Yes, any slide that you
use --

DR WOOD: Any slide that we use, we
will provide to you later. This one in particular
is just illustrating a sinple instrument string

wi thin an anal og reactor protection system versus
what is basically the full reactor protection system
for the advanced boiling water reactor.

And one way to ook at it is that all of
t hese functions are performed right there. So
everything that you do here can be done right there,
with the exception of that sonme of the calibration
is probably distributed into the renote nultipl exi ng
unit.

Now, that is not on one m croprocessor.
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They tend to break it up so that there is some
functional diversity, so that if you | ose one

m croprocessor, you still have functional diverse
trip signals within that channel

The other thing that the advanced
boiling water reactor protection systemadds is
i nner -channel conmuni cation. \Wereas before all of
the trip logic voting occurred in the relays, this
duplicates it. It perforns it twice in the trip
nm croprocessor-based unit.

And then in your solid state rel ays, and
so it just perfornms it twice, but there is inner-
channel communi cation through optical isolation, and
optically isolated |inks.

But that just illustrates a current
version, and it is inplenented in Japan, and it is
bei ng inplenented in Taiwan, and if the ABWR is
chosen for the MP 2010 program it will be
i mpl enented here

Thi s design has been reviewed by the NRC
staff for the design certification of the ABWR

MEMBER SIEBER: |et me ask a question to
denmonstrate ny ignorance. | amaware of a situation
where a m croprocessor-based i nstrunent had a

counter in it, which was basically a tinmer, and
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because of spikes on the energency buses that were
caused by relays closing, it would cause that tiner
to reset.

Now what regul atory gui de covers that?
Is that 1.180, or is it covered at all?

DR. WOOD: It is covered through the
provisions of 1.180 dealing with surge, surge
wi thstand testing, and al so through conducted EM .

MEMBER SI EBER:  Yeah, and on the other
hand if it doesn't fail, and it just becones
confused for a second and fails to performthe
function.

DR WOOD: Right.

CHAI RVAN BONACA:  Ri ght.

MEMBER WALLIS: So the el ectromagnetic
environnent is part of your environnment?

DR WOOD: It is part of the
environnent, and the way that this guide handles it,
this proposed guide handles it, is to identify it
and make sure that it is considered, and then point
to the appropriate guidance for howto address it.

And in that guidance, Reg Cuide 1.180,
it addressed el ectromagnetic conpatibility nore than
just qualification. It addresses design and

i mpl enentation practices, as well as essentially
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susceptibility practices, and it al so addresses how
that system may affect that environnent through
em ssions testing.

One of the reasons that there were
several conments dealing with some positions that
have been subsequently deleted is we took a simlar
approach in the first version of this guide, and
dealt with environnental conpatibility, rather than
just strictly environmental qualification.

And so there were things about
i npl ementati on and desi gn, and | ooking at | ower
| evels within the system at the conponents that were
i ndeed expanding the scope of if you called it
environnental qualification. It was really
envi ronnental conpatibility.

They weren't presented as required
things to do. They were instead presented as
i nformation that can suppl enment the evidence, but
because the conments illustrated that they were
bei ng understood as requirenments, those positions
wer e del et ed.

So that information, which is useful
information, is maintained in the associated
NEUREGs. | realize that we are a little limted on

time.
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MEMBER SI EBER:  Ri ght.

DR WOOD: So | will just skip through
each of the positions within the guide and tal k
about the technical basis for those provisions. The
main thing is the endorsenent of the current
nati onal and international standards for
envi ronnental qualification, as being appropriate
for application for m croprocessor-based --

MEMBER WALLI'S: And the industry objects
to it?

DR WOCD:  No.

MEMBER WALLIS: If that is not a bone of
contention, then focus on what the bones of
contention are, and maybe we coul d hel p.

DR. WOOD: kay. Well, actually we hope
to have to have addressed all the bones of
contenti on.

MEMBER WALLI'S: And so they have
accepted them t hen?

DR WOOD: Wl l, no.

M5. ANTONESCU:. They have never seen one
resol ution once they are inpl enented.

DR. WOOD: | discussed these things at a
wor ki ng group neeting of our EEE323 for the revision

of EEE323, and | have di scussed these things at
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conferences, but we have not had until today a
public neeting addressing this guide. So the
position here on --

MEMBER LEI TCH: As | understand it, you
can use either one of these standards, but not
cherry-pi ck.

DR WOOD: That's right.

MEMBER LEI TCH: And you use one in its
entirety.

DR WOOD: That's right. | didn't put
the words on this viewgraph that said no m xing and
matching. You can't just say that | want this out
of 1EC and | want this out of I|EEE

MR LEITCH: W were -- can you say
wi t hout taking a whole lot of tine just what are the
maj or di fferences between the U.S. and the European
st andar d?

DR. WOOD: The European standard
provides a | ot nore detail ed guidance, and it breaks
the test sequence up into three major categories,
and it allows the user to use different specinens in
each of those categories as long as there is no
denonstrated rel ati onship.

So that you don't have to have the sane

speci men goi ng through every test. The European
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standard has sone references to other European

gui des on specific ways to conduct tests. So it
gives nore detailed information there, but for the
nost part the two standards, we did a detailed
conparison of the two standards. They are very mnuch
equi val ent .

MEMBER LEITCH: | tried to do that, but
the version that we got, we only got every other
page.

MR. DI CKSON: That's because the pages
that you didn't get, they were in French.

MEMBER LEI TCH: Ch, okay.

DR. WOOD: So if you could read French
then it m ght have hel ped you. So anyway the
detail ed conpari son of the standards is the basis
for this position.

And there was al so a conparison of the
323- 1983, the current version with the 323-1974
version, which is what the staff had endorsed in the
past. Then the environnental qualification of this
is the unique characteristics, two points were
addr essed.

One is that the equi pment shoul d be
functioning, and performng its operati onal

activities while being performed, and that is
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directly out of IEEE 7-4.3.2, which is al so endorsed

by the staff.

And then the dynam c response of a
di stributive system under environnental stress
shoul d be considered during qualification testing
that is consistent with what is in Appendix B and
Appendi x C of Chapter 7, Chapter 1, in the standard
revi ew pl an.

MEMBER PONERS: Are you naking the point
of the previous speaker that this stuff is al
covered el sewhere?

DR. WOOD: These things, these two
particul ar things are stated, but naybe not as
directly. The standard review plan, while it
provi des good gui dance, is not intended to be
gui dance to the industry, but guidance to the
revi ewer.

MEMBER PONERS: It is guidance to the
staff and we understand that.

MEMBER WALLIS: | thought you were going
to try to cover the unique characteristics of
m cr opr ocessors?

DR WOOD: | will tell you how these two
cover those. The first one is that the equi pment

shoul d be functioning during the tests, which is not
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stated in I EEE 323, and it covers the functional
density because of the conplexity of the function
t hat can be perfornmed.

MEMBER PONERS: That is an interesting
one. | mean, | like your slide where you pointed
out the functional density of m croprocessor
systens. That is something that | tend to overl ook,
but then when you say it is functioning during the
test, there are so many potential functions of even
a sinple conputer code that you can argue that sone
of those functions are not being performed in any
particul ar test.

DR WOOD: Well, | will agree that it is
not the sane as software verification and validation
where you try to performand see that all of the
operati onal codes execute.

But you can performthe trip conparison
where you have trip conditions that would indicate a
trip and you have non-trip conditions. You can
performthose kinds of functions.

MEMBER PONERS: Sure. | can pick out
some particular high level functions, but all the
low level ones | can -- | nean, it would be
physically inpossible to say every single function

of this thing has operated in this test.
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DR. KORSAH: | think we should make a

qualification that this is a hardware situation and
not software where V&Y. Before you cone to this
| evel, you nust have done a | ot of V&V which
incorporates all the different types of testing that
you can have, and a 99 percent confidence that this
is going to work and those kinds of things.

DR. WOOD: And when you are dealing with
a software system you are dealing with software
operati ng on hardware under whichever environment it
isin, and there is an infinite range of
conbi nati ons that could occur

But the point here is that this is not a
survivability test and denonstrating that it can
performits function. And not to denonstrate that
it can perform absolutely every function. And then
t he dynam c response of a distributed system deal s
with the sequential execution of function.

I f you have information that has to go
fromthis mcroprocessor across a network to that
m croprocessor, depending on what kind of
handshaki ng you have in that communication, the
effect of the environment on those comuni cation
interfaces can affect the overall systemresponse.

And it is not a new requirenent, because
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there is a lot of information about you need to | ook
at the dynam c response of your system and this is
just making sure that you don't forget it.

Just because you can't test a
distributed systemlike the ABWR system as a whol e
and all in one chanber, doesn't nean that you
shoul dn't do an anal ysis acconpanyi ng that system

The environnental effects here, coupled
with the environnmental effects here, don't add up to
a cunul ative delay that affect the systemresponse.
These are not earth-shaking requirenents, if you
want to call themrequirenments. Quidance.

They are just intended to make sure that
the users of the guidance is aware that these are
two particul ar issues.

MEMBER WALLI'S: \What are you thinking of
here? | mean, that there is a conputer here and a
computer there and tal king through sone kind of a
line, and soneone cones and operates a wel der, and
t he el ectromagnetic thing com ng out fromthe weld
sends false signals along the line. |Is that the
kind of thing that you are thinking of?

DR, WOOD: Well, that is one thing that
coul d happen. The ABWR exanple that | used, the

renote nmultiplexing units to be in the reactor
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bui | di ng, because they are there multipl exing data
and sending it then to the location of the control
roomfor the trip cal cul ations.

There is a distributive system and you
can't put it all in one chanber.

MEMBER WALLI'S: | have no idea what the
test sequence mght be for sonething like that.
Maybe we shoul d nove on.

DR WOOD: Ckay. The other one which
was nmentioned was el ectromagnetic conmpatibility
testing, and the susceptibility of surge to
wi thstand, and this is the worl dw de practice, the
i nternational practice.

So our position is that it belongs here,
and it is being put there in IEEE 323 in the next
revision.

M5. ANTONESCU: And the EPRI document
107330.

DR WOOD: That's true, the EPR
gui dance on qualification of PLCs.

M5. ANTONESCU: And it also nmentioned in
| EEE 7.4.3.2., too.

DR WOOD: The application |ocations
were sinply intended to streamine the initial

determ nati on of do you need to address aging and if
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you do type testing. And it is not a radica
departure, and we tried to look at the information

t hat was bei ng provided by public comments and
adjust things that it is much nore practical to

i mpl enent and avoid sonme of the potential for burden
that were illustrated in the public comments.

But basically Location A categories
correspond to 10 CFR 50.49 | ocations. Traditional
aging factors nmust be accounted for in
qualification, and that is what Reg Guide 1.189
says. It is consistent with that.

Category C locations are really the new
thing, and it is intended to RELAP the position that
is in the standard. Category C |ocations are areas
t hat enpl oy environnental control and it is
general |y acknow edged that there are not
traditional aging factors in those areas.

And so aging is not a necessary step in
qualification, nor is the determ nation of do you
have significant aging nmechani sms. And then
Category B is everything el se.

The only thing this does is take the
nodel environnents that exist in | EEE 323-1983, and
set aside a small subset of |ocations which

correspond to environnmentally controlled | ocations,
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and says you don't have the burden of trying to
determ ne do | have to address aging. That is the
pur pose of --

MEMBER PONERS: Wen you are di scussing
agi ng here, are you discussing agi ng over the course
of an event, or over the course of a lifetinme of a
pl ant ?

DR WOOD: Over the installed life of
t he pi ece of equi pnent.

MEMBER SI EBER:  The difficulty with that
is that it is pretty subjective as to how nuch
ventilation you have and so forth. It seens to ne
t hat your nodel environnents in Category C are
pretty mld.

DR. WOOD: They are.

M5. ANTONESCU: It is a controlled
envi ronnent .

DR. WoOD: W floated the term benign.

MEMBER SIEBER: On the other hand, it is
usually cold in this room but if I run this
computer all day, it is hot.

DR. WOOD: On, yes.

MEMBER SIEBER: So it depends on how we
put it into place.

DR. WOOD: That is exactly right. And
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t he purpose of qualificationis to verify that the
desi gn accommodat es the environnment and the
conditions or the practices are to test your

equi pnent in its installed condition, and to have
all the connections that it would have in its
installed | ocation.

MEMBER LEI TCH: So can you help nme here
alittle bit with EM and RFI? W have anot her
docunent which |I believe is presently out for public
comment, and in fact maybe the public conment period
is closed, and | guess within the next nmonth or two
we are going to be seeing that here.

Does that intermesh with what you are
speaki ng about here, with the m croprocessors?

DR, WOOD:  Yes.

MEMBER LEI TCH:  In other words, is that
being revised also primarily to --

M5. ANTONESCU. We are in the process of
revising Reg Guide 1.180 regarding EM/RFI, and |
bel i eve that were scheduled to appear in front of
you next nmonth to give a presentation.

MEMBER LEI TCH: Those nodifications are
to address mi croprocessors?

MS. ANTONESCU: No, no.

DR. WOOD: No, because the original
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version covered analog and digital, and the
nodi fications deal with basically sone issues that
coul d not be addressed in the first version because
there weren't mature standards that could do that.

There is a nore full conmplinment and the
other thing is trying to provide an endorsenent of
the international, of the | EC standards.

MEMBER LEI TCH: Ckay. Thanks.

MEMBER WALLIS: Has this been through a
subcommi ttee?

MEMBER SI EBER No.

MEMBER WALLI'S: That is why we are
getting all this --

MEMBER SI EBER:  yes this is cold.

MEMBER WALLIS: EM is el ectromagnetic
interference?

DR, WOOD:  Yes.

MEMBER WALLIS: So it is a separate
guide fromthis one?

DR. WOOD: yes.

MEMBER PONERS: It has been before the
comrittee since you have been on the commttee.

DR. KORSAH. That Reg CGuide 1.180 deals
specifically with EM. This reg guide deals with

all aspects of the environnment; high tenperature,
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hum dity, EM, and those kinds of things.

MEMBER WALLIS: So it deals with all of
t henf

DR. KORSAH. Al of them vyes.

MEMBER PONERS: It was in fact one of
our conpl aints about the EM/RFI was that the reg
guide didn't address all of the stressors.

DR WOOD: W tried to listen

MEMBER PONERS: Darn it. You are not
supposed to do that.

DR. WOOD: | apol ogi ze. How do those
| ocation categories show up as positions and there
were a |l ot of coments because it was | think not
wel|l presented in the original version, and we think
that it is now.

And to make it clearer what is the
intent, and the intent is not to go out and map
every plant. The intent is to identify sone
| ocations that everyone can agree are harsh, and
everyone can agree don't have agi ng nechani sns.

So that you don't have to go through an
assessnment. So Category A, which are the 10 CFR
50. 49 kind of categories, the so-called harsh
envi ronnents subject to design-basis accidents,

agi ng nmust be addressed, and the conditions and
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clarifications, and exceptions, however you want to
call them that are in Reg CGuide 1.189, are
i ncorporated wi thin DG 1077 by reference.

For a m croprocessor-based system you
can use | EEE 323, or you can use |EC 6780. That is
for Category A For Category C, and I will junp
down a little bit, aging does not need to be
addressed and so it can be omtted fromthe test
sequence if type testing is used, and there does not
have to be any docunmentation of the age conditioning
or the assessnent of age conditioning.

Cat egory B, which of course is
equi val ent to what had to be done for node
environnents in any event, you have to assess
whet her there is a significant aging nechani sm

You either include your aging condition
if there are as part of your documentation, or you
can include the findings of your assessnment, saying
that there aren't significant aging nmechani sms. So
| think it is pretty clear, | hope.

And then the final -- I will get this
ri ght probably after the presentation is over, and
apol ogi ze. The final position deals with nmargin,
and the purpose for this position being there is

that there is one suggested margin factor in | EEE
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323 that is not included in IEC 6780, and so it is

just identified that if you are using | EC 6780,
consider this as one of the suggested margin
factors.

So that is basically the position, and
now to try to be brief about it, four positions were
del eted from what went out for public coment,
because we agreed with the substance of the comrent.
Maybe not the details, but certainly that this could
constitute an expansi on of what has traditionally be
cal l ed environnmental qualification.

One dealt with standards and test
practices used by the integrated circuit
manuf acturers can be identified and |listed for each
supplier to ensure the use of quality conponents.

And that is basically to say that it is
fine to say that this type is representative of this
entire product line, but what if there is a change
in the supplier of this integrated circuit.

How do you know that is the same quality
as the one that you tested. |In Japan, Hitachi
perforns these kinds of tests on every chip that is
sent to themthat is going into their nuclear power
pl ant product |ine.

But still an electrom gration issue
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occurred at Akashi wasaki wae-ri wae (phonetic), but
that was froma much earlier version. This was
Position 8 in what was rel eased for public conment.
The intention was not that the |icensee perform
these tests, or that the vendor performthese tests.

The intention was that you just document
that these kinds of tests were perforned for every
conponent product |ine that you use.

MEMBER FORD: But you do know how to
rel ate those standardized tests to the variation in
all the tenperatures, and radiation, and sulfide,
and all those wonderful range of things that you
coul d have in a reactor

These are good for, as you said, for
H tachi to come out and say hey, and put a stanp on
it, but it has not relation at all, risk-based, or-
risk inforned, or otherwise, for howlong it is
going to last in the reactor.

DR. WOOD: The only relation that we
were intending to pronote is that this indicates
that you are using a qualify product, and that it
has been denonstrated to be capable of surviving in
t he kinds of =-=

MEMBER FORD: Yes, but you can say a

Rolls Royce is a great product, but it won't last in
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t he Sahar a.

DR. WOOD: Your argunents and the
argunments of the public conments were well taken
and that is why this position was taken.

MEMBER FORD: So why is it taken out? |
t hought that this docunent that you formulated is an
unbrel | a docunent ?

DR, WOOD: It is.

MEMBER FORD: So why then take out the
nost i nportant part?

DR WOOD: Well, what we have taken out
here is the unbrella information for environnental
conpatibility. W have the road map for -- what
remains is the road map for environnmenta
qualification. The things that were taken out dealt
with quality, and design, and inplenentation, which
are not direct elenments of environnental
qual i fication

Envi ronnmental qualification by
definition is verification of your design, that your
desi gn can accommodate its environnent. So these
other things dealt with building quality in and
usi ng designs that mninmze the -- | guess what
ki nds of environnents it m ght be exposed to.

MEMBER FORD: So how woul d you dea
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with, for instance, an ACR-700? It would seemto be
certified and you are judgi ng whet her that shoul d be
used, qualified, and do you just go on to Hitach

m croprocessors and say, hey, pass their rests, and
therefore it is okay?

DR WOOD: No, this was not intended to
be | guess a free pass beyond the qualification
process of your system or your piece of equipnent.
This was just sonme supplenental information that
could confirmthat if you have done type testing
that that type is in fact representative of every
incarnation of that systemthat is going to be
pl aced in your plant.

| f you buy a replacenent, an exact
repl acenment two years fromnow, and you have gotten
that froma different vendor.

MEMBER FORD: Then how do you rel ate
that entire past design to howit will behave in the
reactor specifically then?

DR. WOOD: You do it through
environnental qualification, and subjecting it to
t he kinds of environnents that are --

MEMBER FORD: Ckay. Then this is just
to make sure that every itemthat you get is the

same?
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DR WOOD: Right.

MEMBER SI EBER: Wl |, one of the
problens there is that a lot of this stuff | think
ius going to be conmercial off-the-shelf, which
nmeans that the manufacturer and the chip naker,
which is usually two different fol ks, can change
what ever they want at any time that they want and
call it an inproved nodel, or don't call it
anyt hing, and you don't know whether that device is
qualified or not, except for the piece of paper that
you get with it.

DR. WOOD: That is going to happen, and
at least looking at it, the way to address it is
part of quality control, but you are right. Two
years from now the next commercial product, or the
next instance of that conmercial product may not be
the sane as the one that was dedicated.

So those are tricky things that are
addi tional burdens for the staff.

MEMBER SI EBER:  Well, | think that the
standard i s weak when addressing that, you know.
You don't have requirenents that say, well, you had
better analyze to make sure that the chips are the
sane, and the notherboards are the same, and the

cabinet is the sane, and the connections are the
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same. The other conponents that fit in there are
t he sane.

DR. WOOD: It says those things except
for make sure that the chips are the sane.

DR KORSAH: And | think in addition to
that, and to be fair, nost |IC manufacturers actually
do have a lot of stress screening tests for quality
control.

MEMBER SI EBER: That's true, but those
tests are not specifically designed for harsh
environnents. They are designed to nake sure that
t hey can product a high quality chip or the $200 or
$300 that they charge for them

DR. KORSAH. But one of the reasons why
we listen to the public comments in this particul ar
issue is that in fact when we | ooked at the actual
stress screening test that they do, and many of the
temperatures and humidities are conpatible with the
desi gn of the design basis accidents that you m ght
see. So that is why we listen to the public
coments al so.

MEMBER WALLIS: | think the interesting
thing here is that you have got an industry which is
mat ure and has regul ations, and is an industry

devel oped very slowy, and there have been very
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signi ficant changes in the design of a PWR/ BWR
regul ations, and it doesn't matter if they have a
response time of 5 or 10 years.

Now you have got an industry with
m croprocessors and chi ps which is devel oping al
the tinme, and things change year, by year, by year.,
by year. And it is just interesting to see if this
agency can respond to that kind of technol ogy
predicted into this very slow noving technol ogy.

DR WOOD: Those of us in the
instrunentation and control field have al ways
chuckled a little bit whenever obsol escence is
brought up because obsol escence in the digital world
takes on a conpletely different meani ng and pace.

But we felt like there was value to this
position,b ut we agreed with the public conments
that this position conplicated this guidance, and so
it was deleted. The information still exists.

And basically the sanme thing here for
multi-tiered protection. The notivation behind
putting it there to begin with was to address
things |ike snoke.

This was really the only way that we
could take the findings of the research project, and

have an inpact. And it was not a requirenent that
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you do things in a particular way. It was a
suggestion that you docunent the different things
that you do that can mnimze your potenti al

vul nerability to environmental conditions.

But again it was perceived an additi onal
burden, and we acknow edge that this deals with the
bi gger score of environnental conpatibility, versus
envi ronnental qualification.

So this was deleted in the revised draft
gui de, but the information still is maintained in
t he acconpanyi ng NEUREGs. And then the final two,
and basically the first one about identifying life-
limted conponents.

It was a bit of, well, if we are not
doing a qualified I'ife, how do you know t hat you
can't leave it, and how do you realize that they
can't leave it there for 60 years.

But then the public comments caused us
to think about it alittle bit, and we | ooked in a
little nore detail at the standard, and that is
explicitly stated as one of the bits of information
that you col |l ate about your product.

So it was in this case redundant with
what was bei ng endorsed, and so it was del et ed.

MEMBER WALLI'S: The problemw th rapidly
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devel opi ng technology like this is that by the tine
t hat you have done enough to find out what the
operational life of sonething is, you can't even buy
it anynore because it has devel oped into several

ot hers.

DR WOOD: Well, you would like for your
| &C systemto be good for about 15 years, and then
the last one had to do with on-line surveill ance,
and there are surveillance -- sonme surveillance
gui dance in Reg Guide 1.189 for harsh environnments,
where you can't access your equi pnent, and we agreed
with the public comments that this was not necessary
in this guide, because it also addressed some issues
that dealt with design

So that position was deleted. So what
we feel is that we have got a fairly straightforward
reg guide, and that is perfectly consistent with the
practices, but it can elimnate the need for each
vendor submtting their program and an i ndivi dual
eval uati on of that program

And now | will rest ny voice and al so
your ears and let the lovely Ms. Antonescu serenade
you with the concl usions.

MEMBER SI EBER: | have a question to ask

bef ore you junp ahead.
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DR WOOD: Ckay.

MEMBER SI EBER: | presune that things
like fiberoptics are not covered under any of these
st andar ds because they are not electric other than
t he sending and receiving end of it.

So what do you do about qualification,
environnental qualification and things Iike
fiberoptics?

DR. WOOD: There is a reg guide and
there is a standard, |EEE Standard 383, that
addresses cables and there is a significant research
program | ooking at --

MEMBER SIEBER: | am aware of the
research program

DR WOOD: Exactly.

MEMBER SI EBER: But the standard
t hought addressed netal lic?

DR WOOD: It does. |t does not address
opti cal cabl es.

M5. ANTONESCU: But | think in one of
the future revisions it will address fiberoptic
cabl e.

DR. WOOD: For what is going to be
ball oted this year throughout IEEE, it will not, but

for the next revision, | think they have plans to
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take that up

But you are tal king about maybe 5 years
bef ore that happens, and one of the public coments
suggest ed sonmebody needs to | ook at optic cables.

MEMBER SI EBER: It seens that sonebody
could junmp in right now and decide to install it,
and the staff would be running around |ike chickens
with their heads cut off trying to figure out what
do | do now, because it doesn't fit anything.

DR WOOD: Right. The design that |
showed of the ABWR uses optical fiber networks.

DR WOOD: And military applications are
strong on that, too, because it elimnates the radio
frequency interference, and all that kind of stuff.

DR WOOD: But the cables thensel ves are
covered in another reg guide, and are beyond the
scope of both Reg Guide 1.189, | believe, and |
can't say that for sure, but definitely DG 1077.

MEMBER SI EBER:  They aren't in here, and
they are not in any other place that | am aware of.

DR. WOOD: kay.

MR BESSETTE: Just additiona
know edge, but you are aware of the aging research
prograns, and things like that. But there is also a

smal | research program done about 5 years ago for
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| ooking at qualification issues associated with
fiberoptics.

MEMBER SIEBER: | am aware of that.

MR. BESSETTE: (kay.

MEMBER SI EBER:  But that is not a
regul ation.

MR. BESSETTE: No, it is not, but we
have sonme information that if we chose to do a fast
track regul atory position

MEMBER SI EBER:  Well, | could see this
becom ng an issue, because maybe you don't have
fiberoptics thrown all over containnent, but you
have got optical isolators, and things |like that
which are just little tiny sections of fiber that
are enbedded in a chip, and so the issues are there.

And it seens to nme that they are
affected by radiation in a nore significant way than
metal lic conductors are.

DR WOOD: | know that there has been a
| ot of research that has been conducted, and |
recall from some discussions at one of those DCE
neetings that we had trying to bring | & experts
together. And a particular individual telling nme
that the optical cables susceptibility to radiation

was per haps m sstat ed.
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Yes, it does have an effect in the
vi si bl e frequency ranges, but it is perfectly okay
in some of the other frequency ranges.

MEMBER SI EBER:  And it become opaque and
it also becone brittle.

DR WOOD: Yes, that's true.

CHAI RVAN BONACA: W are runni ng out of

DR WOOD:  Ckay.

M5. ANTONESCU. So | would like to wap
up by going over again the benefits of this reg
guide. It does give explicit guidance on acceptable
nmet hods for environmental qualification of safety
rel ated m croprocessor-based equi pnent.

It provides a conprehensive guidance
since the guidance that we have right nowis
distributed all over several sources as M. Wod
said on Reg CGuide 1.189, and NEUREG 0588, and
(i naudi bl €) Chapter 7 and Chapter 3.

And also it provides endorsenent of the
current national and international standards,
consensus standards. And it does include specific
gui dance to address uni que characteristics of
nm croprocessor - based technol ogy.

And finally to it supports a streanlined
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approach to the initial determ nation of whether
aging is necessary. And specifically by designating
pl ant | ocation that clearly do not require aging,
and you have seen Dr. Wod's presentation and that
cat egory.

So your public comrents provide clarify
and a sharper focus on this reg guide, and in
particul ar the public conment showed w despread
support for endorsenent of the current standards,
and many of the conments were a result of a
m sunder st andi ng of the intent and application of
the reg guide, and so we inproved it.

The regul atory di scussion and position
wer e expanded and we inproved on them So this
provided nore clarity.

MEMBER FORD: What is your basis for
saying that? Do you have w despread agreenent with
this? Have they cone back for a second tinme around
to |l ook at your revised docunents? What is your
basis for saying --

DR. WOOD: What she is saying is support
for the endorsenment of the current standards, and
that is not the same as support for the draft guide.

M5. ANTONESCU: For the consensus

st andar ds.
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DR WOOD: They recommended that ot her

venues be used to endorse the standards.

M5. ANTONESCU:. And so we have public
comment open for revision, and scope and purpose,
and we did clarify those, and finally we found sone
positions that Dr. Wod nentioned that were
conpl etely del eted because there was suppl ement a
i nformation supporting the environnental
conmpatibility, but not directly to an environnent al
qual i fication

And those were -- some of themwere |ike
the |1 & manufacturing and testing. And overall it
supports the NRC m ssion, and it contributes to
achi eving NRC goal s, and hel ps maintain safety by
provi di ng an approach for verifying the
environnental stress, and it does not hinder
per f or mance.

It gives a definitive explicit guide on
acceptabl e practices, and it reduces its regulatory
burden by m nim zing potential regulatory
uncertainty, and streanlining the determnation of
necessary qualification steps, and that is the
exanpl e of when aging is necessary.

And it inproves the regulatory

ef fectiveness by giving explicit guidance on
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acceptabl e practices, for environnental
qgual i fication, and addresses uni que characteristics.

So we do thank you for the opportunity
to present this guide to you today, and we | ook
forward to a letter with your comments on this draft
reg guide.

MEMBER WALLIS: If | go back and read
the Wnston and Strawn conments, they are exactly
t he opposite of yours. They are saying that it is
unnecessary and unwarranted, and have no effect on
safety, and it doesn't part frommnimzing the
uncertainty, and it creates confusion and
instability in the process.

M5. ANTONESCU:. [|'msorry, which --

MEMBER WALLIS: | amreading their
letter here | don't understand how to reconcile
t hese positions.

M5. ANTONESCU: Well, we have a
vi ewgraph on --

MEMBER WALLIS: Have you established
that there is a reconciliation of their views in
sone way?

M5. ANTONESCU. We have reconcil ed, yes.

MEMBER WALLI'S:  You have reconcil ed?

Wth these extrenely different views, you have
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reconcil ed? You think you have reconcil ed?

DR. WOOD: \What we believe is that the
di sagreenments over the need for this guidance were
based on a m sunderstandi ng of the guidance, and we
went through great pains to try to be nuch nore
systematic in the discussion that led into the
regul atory position, and we del eted positions wthin
the regulatory position that we agree could have | ed
to conplications and uncertainty, and additional
bur den.

MEMBER WALLIS: Maybe it woul d be
appropriate to ask the representative fromWnston &
Strawn saying that now that | have heard this, do
t hey agree.

MEMBER SI EBER: Wl |, whet her they have
heard it or not, to be able to give an opinion one
way or the other, because they have not given them
word by word changes.

CHAI RVAN BONACA:  yes.

MEMBER SI EBER:  And had they given them
the justification for the cooments, as they had
about --

MEMBER WALLIS: What are we supposed to
do? W are not going to wite a letter are we? |

don't have a basis for deciding either. This has
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not been seen by the people who were very critica
of the previous views, and so | really don't know
what to say.

MEMBER S| EBER:  Per haps we can provide
the nmenbers with a copy of the public comments and
resolution that you gave ne.

MR HORIN. If I may, | mght suggest
that | think consistent with previous practice and
first off, I do want to express appreciation for
your efforts to address the comments, and |
recogni ze that there has been a |ot of effort and
t hought in that respect.

But again the devil is in the details as
t hey say, and we have not seen what the end result
is. So we would appreciate an opportunity to be
able to review what the proposed changes are, and
have an opportunity to interact in some fashion in
t hat regard

It may even be appropriate at some point
whet her the subcommittee or this conmittee m ght
want an opportunity to | ook at that next generation
with an opportunity already having been provided for
addi ti onal review

MEMBER SI EBER. Wl |, that goes beyond

what the regulations require for the issuance of a

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




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

356

regul atory guide. You know, you don't keep on
goi ng, and goi ng, and goi ng.

DR WOOD: | will note that | did have
or | did attend the working group neeting, and |I am
now a menber of the working group for the | EEE on
| EEE 323, the revision of | EEE 323.

And | did engage in discussions with the
group that is witing the revision of that standard,
and | have had a | ot of discussions with our
i nternational colleagues as well, and I have had
di scussions with a variety of nenbers of the
i ndustry stakehol ders.

| think that the guidance itself, the
maj or objections as you indicated, had to do with
whet her or not this was expanding the scope of 10
CFR 50.49. | hope that we have illustrated that
that is not the case.

The other had to do with defining the
EM/RFI as an aging stressor.

CHAI RVAN BONACA:  Ri ght.

DR WOOD: And | hope that we have al so
indicated that we didn't do that, but we are noving
into agreenent with the international position that
it is an environnental condition.

Wil e that | arge docunent that you have
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with the response to the public comments, there were
115 comrents, and a little |l ess than half of those
were just repetitive. The majority of them dealt
with the need for this guide.

And is the existing guidance sufficient,
and is this guide consistent, and is this guide
confusing, and is there a need for sonething for a
m cr opr ocessor - based versus anal og.

W think that we have addressed those
things by clarifying the discussion. The issue of
the | ocation categories, we think we al so addressed
by clarifying how do you use them and trying to
make their application a |lot nore practical.

The issue of the scope of qualification
is a matter of understanding what qualification is,
and | could give you another two hours on
qualifications, but I won't do that.

CHAI RVAN BONACA: The only concern that
| have about writing a report on this at this stage
is that in part it is true that the devil is in the
details, and you are still in the process of
comuni cating with industry.

And we intentionally waited until the
comments were resolved. | nean, | think --

MEMBER SI EBER: Wl |, maybe | coul d

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

358

address that. One of the problens that | think we
had in our procedure was that there was no
subcommttee neeting. In fact, there is no |I&C
subconmittee that | am aware of.

And so we cane into this cold and the
docunents that | now have, or the ones that or sone
of which I had to ask for, because | knew they were
general |y produced during the course of staff's
doi ng their business.

And | have had the opportunity now to
ask for them and received them and study them
whi ch gives nme an advant age over everybody el se, and
that's probably why | tend to be a little flip with
nmy responses, for which | apol ogi ze.

On the other hand, if | were in other
conmttee nenbers' shoes, | would say | certainly
have not been provided with enough information to
make this decision.

And | don't know that we can provide the
documents, and | think in the aggregate that the
docunents do answer the questions. On the other
hand, it is a pretty good sized stack for overnight
r eadi ng.

MEMBER SI EBER: Well, | think we shoul d

end the neeting, and then when we tal k about the
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reports, then we will discuss it at that time and
see what -- because | nmean that there are things
that can be said, and so why don't we do that.

MEMBER SI EBER: | think that would be a
good idea. So | will turn it back to you.

CHAI RVAN BONACA:  Ckay.

MEMBER S| EBER: But | would like to
t hank our speakers today for good presentations,
and good preparation for the discussion, and
representatives fromWnston & Strawn for com ng
here and giving us the views of the Nuclear Utility
G oup on Equi pnrent Qualification. So with that, |
wWill turn it back to you, M. Chairnman.

CHAI RMAN BONACA: Thank you. Wth that,
| thank you very nuch, and we will take a recess
until 5:15, and at this point, we will not need the
recorder anynore. So, at 5:15, we will just talk
about these reports and see what we have, and what
our plans are.

(Wher eupon, the hearing was concl uded at

approxi mately 5:01 p.m)
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