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NUCLEAR REGULATORY COWM SSI ON
+ 4+ + + +
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+ 4+ + + +
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OCTOBER 6, 2005
+ 4+ + + +
The neeting canme to order at 8:30 a.m in room

T2-B3 of Two White Flint North, Rockville, Maryl and.
WIlliamJ. Shack, Vice Chairman, presiding.
PRESENT:
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DANA A. POVNERS, MEMBER
VI CTOR H. RANSOM MEMBER
MARI O V. BONACA, MEMBER
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PROCEEDI NGS

8:32 A M

VI CE CHAI RMAN SHACK: The neeting will now

come to order. This is the first day of the 526th
neeting of the Advisory Conmttee on Reactor
Saf eguards. During today's neeting, the Cormittee
will consider the following: the interimreview of
the license renewal application for the Browns Ferry
Nucl ear Pl ant, Units 1, 2 and 3; proposed
recommendat i ons for resol ving Generic Safety | ssue 80,
pi pe break effects on control rod drive, hydraulic
lines and the dry wells of boiling water reactor Mark
1 and 2 contai nments; resolution of ACRS comments on
the draft final regulatory guide; risk-inforned
performance-based fire protection for existing
i ghtwat er reactor nuclear power plants; Davis-Besse
reactor vessel head integrity calculations; quality
assessment of selected NRC research prograns; and
preparati on of ACRS reports.

This neeting is being conducted in
accordance with provisions of the Federal Advisory
Commttee Act. Dr. John T. Larkins is the Designated
Federal Oficial for the initial portion of the
neet i ng.

We have received no witten comments or
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request for tinme to nake oral statements fromnenbers
of the public regarding today's session. A transcript
of portions of the neeting is being kept and it is
requested that speakers use one of the m crophones,
identify thenmsel ves and speak with sufficient clarity
and vol une so they can be readily heard.

As you will note, I'mnot G aham Wl lis,
Chairman of the ACRS, who is still in the south of
France sonmewhere. So --

MEMBER APCSTCLAKI S:  Who are you?

(Laughter.)

VICE CHAIRVAN SHACK: Sone itens of
current interest, if you |look in your package, you'l
see a yell ow announcenent that w Il describe sone of
the reorganization that's occurred in NRR There's
also an article that describes Chairman Diaz' nulti-
design initiative on international certification of
reactors. And again, a nunber of other speeches and
itens of interest fromthe other Conm ssioners.

| do want to introduce Gabe Taylor. As of
Cct ober 3rd, Gabe began a six-nonth rotation with the
ACRS. During this rotation, Gabe will assist the
Committee with its review of the digital |INCresearch
pl an and the ESBWR design. Gabe joined the NRC in

April of 2005 as a general engineer participating in
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t he Nucl ear Safety Professional Devel opnent Program
He graduated from Penn State University with a
Bachel or of Science degree in Electrical Engineering
with a focus on power and control system design.
During his first six nonths in the Agency, Gabe wor ked
in the Ofice of Nuclear Reactor Regul ation.

One other thing | wanted to nention, as |
got an email last night that told me that Spence Bush
had passed away on Cctober 2nd. Spence is a fornmer
Menmber of the Conmittee, Chairman of the Conmittee and
one of the last of the generation of the real nuke
founders. Spence told ne once he was driving, he
drove Oppenheinmer to the Trinity site in the Jeep, so
he goes back all the way to Day 1 of the nuclear era.
He was a renarkabl e man. He al ways sort of struck ne
as the Energi zer Bunny. He was about so high and just
sort of kept on going, all the tine.

Qur first itemof interest today i s Browns
Ferry Nuclear Plant |icense renewal application and
Mario will |ead us through that.

MEMBER BONACA: kay, good norni ng.
Yest erday, the Plant License Renewal Subconmittee net
toreviewthe interimSCR for the Browns Ferry Nucl ear
Plant, Units 1, 2 and 3 license renewal. W al so net

on Septenber 21st and previously in the nonth of
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August at the Browns Ferry to fam liarize ourselves
with this conplex application or a nunber of
applications that the Browns Ferry units are going

through right now. You are famliar with the fact

that Unit 1 is still at the end of its 22 years al nost
of layout conditions and will be starting in 2007.
That restart will include an EPU of 20 percent and

al t hough the EPU is not part of the consideration for
license renewal, | raise this issue because of the
conplexity of the application and the fact that Unit
1 does not have t he expect ed operati ng experience t hat
the rule intends to have as stated in the Statenent of
Consi der at i on.

So yesterday, during our neeting we
di scussed a number of issues which | believe | would
like to just briefly sumrari ze that should be of the
interest to the Conmittee today.

The first one is how do you deal with the
i ssue of operating experience of the licensee. The
| i censee has assuned t hat the operati ng experience for
Unit 1, 2 and 3 is applicable to Unit 1. W have
raised the issue of proficiency. Cearly, it is
applicable, I|ike general experience or operating
experience, but is it sufficient, particularly for

dealing with conmponents which were in lay-up and nmay
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have | atent aging effects that will only surface after
the plant is in operation.

So we discussed that issue and we felt
that there should be in the SER a conprehensive
di scussion of this issue up front. This is being
recogni zed both by the |licensee and the NRC staff and
t hey have agreed to in the final SER to incorporate
such a di scussi on.

The second issue is the fact that the
i censee has conmitted periodic inspection of separate
conmponents that were in lay-up and this is really
essentially a conpensatory action for the |ack of
operating experience for those conponents. And |
think that we were favorably inpressed by that
program although the program is not sufficiently
defined. W heard a nunber of commtnments on the part
of the licensee and we'd |ike you to hear today
because those conmitnents are inportant to determ ne
whet her or not, in fact, the operating experience with
this conpensating factors is adequate for Unit 1.

As a result of the discussion on the
periodi c i nspections, the staff decided to i ssue a new
open itemto the licensee dealing with this very issue
whi ch neans the expectation there will be a program

defined by the time the SER, the final SER is issued
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that will address this very issue of the periodic
i nspection program and what it wll consist of in
det ail .

O her conments that we had had to do with
the fact that the application in many ways, of the
schedul es of the plant, fromthe nonent it reached --
the license renewal was submitted in 2003 to today,
has changed significantly because the plant is being
refurbished before the start. Therefore, the SER
seens to not provide an evaluation on a fixed status
of the plant, but there are changes in status of the
pl ant that are being addressed within it and t he nost
uncommon  t hat there should be sone  Dbetter
under st andi ng of what plant we are tal king about in
t he SER and naybe in the application.

Wth that | will turn nowto Dr. Kuo. I

understand there will be first of all a presentation
by Browns Ferry and then the staff will address the
SER.

Dr. Kuo.

MR. KUO  Thank you and good norning, Dr.
Bonaca. |'mthe Program Director for License Renewal
and I nvoluntary I npacts Program To my right are the
proj ect managers for this review. Ram Subbaratnam and

Yoira D az.
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Yest erday, as Dr. Bonaca reported, we had
a neeting, a supplenental neeting on the review of
Browns Ferry |icense renewal application and | just
want to make it clear that we originally had in the
SER two open itens, but as a result of yesterday's
neeting, that nunber has increased to four. As Dr.
Bonaca nentioned one is the result of ACRS review on
t he periodic inspection and the other is the result of
a regional inspection.

And also, | want to repeat what | said
yesterday that this reviewis rather conplicated than
usual. The conplexity cones fromthe three concurrent
actions |ike Dr. Bonaca just nentioned. First one is
a Unit 1 restart and second one is the license
renewal . The third one is EPU. Al of these three
actions are being carried out concurrently and that
adds to sonme of the conplexity to this review, but
this was clearly described in our SER  Qur focus in
this review is to review the license renewal
application at the current power | evel, not at the EPU
level. That is the one mgjor thing that we want to
make it very clear to this Comrttee and what ever the
impact from EPU reviewwi |l be, that will be taken
care of in the time of EPU

And also, | just want to nmention that |
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have Frank Galliespie in the audience who is our
Deputy Director for the Division of Pr ogram
| mprovenents, but after COctober 30th, M. Glliespie
is going to be the Director of the License Renewal
Di vi si on.

Frank do you want to say sonmething? |If
Frank doesn't have any openi ng comrents, then we will
go ahead with the review, turning this over to the
Appl i cant.

MR. CROUCH. Good norning. M name is
Bill Crouch. I1'mthe site |icensing manager at Browns
Ferry Nuclear Plant. W appreciate the opportunity to
come and talk to you today. Some of you we got to
talk to yesterday and others, this may be your first
time of hearing some of this story. Qhers it may be
t he second because you nay have been with us down at
Browns Ferry back in August. But we appreciate the
opportunity to come and talk to you and tell you that

alittle bit of the details about our |icense renewal

proj ect .

In addition to nyself, we have severa
nmenbers of our Browns Ferry staff here today. |[|'m not
going to introduce all of themto you, but I'll tel

you sonme of the key players. W have R ch DeLong who

is our Site Engineering Manager. He has
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responsibility for all of the engineering activities
on site. He is the overall programowner for |icense
renewal. He owns it. He says, as he said yesterday,
it ismne. He's got it. That nmeans that he and his
staff own this programand they understand the

i nportance of it.

W al so have with us today Ken Brune, who
is the Project Manager over the |icense renewal
project. He and his staff are here today so that they
can answer any kind of technical questions.

We al so have Joe Valente here with us
Joe is the Unit 1 Engineering Manager. He has his
staff with himhere also. So we can answer questions
about Units 1, 2 or 3 or the recovery of Unit 1 or
license renewal for any of those. W appreciate the
opportunity to answer any questions you have.

As | sai d, yest er day, we nade a
presentation to the staff and we're going to use the
same package today as what we had yesterday. [|I'm
going to give you a shortened version of it and so |
will be telling you, we will now nove on to page so
and so. W'Ill be skipping sone pages and sone bullets
and things along the way. W wanted you to have the
full information, the full packet in case you wanted

to seeit. So that's how we're going to proceed from
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her e.

So we'll be starting on page 2 of the
packet that you've got in front of you there. W
recogni ze that there are three big issues before us,
the restart of Unit 1, | think being the biggest; and
then we've got license renewal and EPU. W realize
t hat t here are i nterrel ati onshi ps, cl ose
i nterrel ati onshi ps between |i cense renewal and EPU and
we' ve been considering that all al ong.

But we also, as we started through this
process, we tal ked to the staff and we recogni zed t hat
when we subnitted the |icense renewal application that
we had to make the license renewal application at
current license thernal power since the EPU had not
been approved yet. The reason for that was that if we
submitted license renewal at EPU conditions, once it
was approved by the NRC, that was an inplicit approval
of EPU, if it was witten that way. So instead, the
license renewal application is witten for current
Iicense thermal power.

As we go t hrough this process of review ng
the three big issues, we will always, as part of our
desi gn process, construction process, etcetera, we
wi |l consider the other aspects of this, but when we

tal k about the review process, you have to consider
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them one at a tinme and as you nove to the next one,
you | ook back at the one that you've al ready approved
and nmake sure that the effects have been consi dered.
So it's a backward | ooking type process as we go

al ong, but we've included in our processes, as we've
been doing the recovery efforts.

As far as Browns Ferry, Browns Ferry --
there's three units. They're all GEBWR-4 units with
Mark 1 containnents. They're all in a common
buil ding. They were originally designed and
constructed by PVA They were designed and
constructed to be essentially identical units. Two of
t hem are opposite hand, but other than that they are
operationally identical. Wen they were built, they
had all the sanme equipnent, the same mterials of
construction, etcetera, etcetera. So they were the
same. As it shows up there, the approxi nate years of
operation is in cal endar years.

Everybody i s probably aware of sone of the
hi story of Browns Ferry and that we operated for a
whil e and then we shut down. Units 2 and 3 have been
operating as shown up there since 1991 and 1995
respectively. Unit 1 has been in extended |ay-up
condition since 1985 and we're in the process of

recovering that plan right now from May of 2007
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Once we go through and do the restart
activities, Unit 1 will be operationally identical to
Units 2 and 3.

MEMBER POAERS: Why was Unit 1 laid up?

MR. CROUCH: Why was it laid up or why was
it shut down?

MEMBER POVERS: Shut down.

MR CROUCH: It was shut down in 1985 due
t o managenent and safety concerns that we had not cone
into conformance with various regulations such as
Appendix R, EQ a lot Ilitany of things, and al so
per cei ved managenent weaknesses. W shut all three
units of Browns Ferry down as well as units at
Sequoia. At that point in tinme, we negotiated with
the NRC a plan for recovery and it was laid out in
what's called the Nuclear Performance Plan, three
vol unes, accepted. It went through and gave us
updates for how we needed to revise our nanagenent
team what we needed to do for our processes and then
specific technical issues that had to be addressed.

MEMBER POAERS: You apparently addressed
those for Units 2 and 3, but not for Unit 1?

MR CROUCH: At that tinme, we did
obvi ously the nanagenent changes applied to the whole

utility and they were for the whole site, so yes, they
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were done in that respect for Unit 1. The process
changes were done for Unit 1 at that tine, but we did
not do the technical progranmmatic or technical
configuration type changes at that tine.

MEMBER POAERS: Wy not ?

MR CROUCH It was a staged recovery, SO
we did one unit first and then we noved on to the next
unit. Once we got Unit 3 recovered, at that point in
time we did not need the power, so we did not
i mredi ately proceed.

MEMBER PONERS: There nust have been some
reason to do 2, 3 and then eventually 1.

MR. CROUCH It was based upon which unit
we believed was in the best condition to be recovered
t he fastest.

MEMBER POVNERS: So sonmehow Unit 1 was in
a worse condition than the others?

MR CROUCH It had |ess of the ol der nods
done to it. There would have been nore work to get it
back runni ng.

MEMBER PONERS: Thank you

MR CROUCH As | said, once we recover
Unit 1, Unit 1 will be operationally identical to
Units 2 and 3. And | want to nake sure everybody

under st ands what we nean by operationally identical.

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




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

17

As we recovered units 2 and 3, we installed hardware
that was available at the tine. Here we are 10 years
or nore later and sone things you just physically
cannot buy any nore. Conpani es have gone out of
busi ness or technol ogy has changed. For exanple,
recorders in the control roomw Il not | onger be paper
recorders |i ke we have on 2 and 3. They're paperl ess
recorders. They're electronic. But as far as the
operator is concerned, it's still a recorder. It
still supplies the sane information to him You go
out to the plant, into the nore hardware, the piping
systens, you'll find cases where val ve manufacturers
have gone out of business. It used to be a Brand X
gate valve, well, you can't buy a Brand X gate val ve
any nore, so we had bought a Brand Y gate valve. It's
still a gate valve. |It's still the sane size, sane
material, everything. |It's just a different brand.

MEMBER POWERS: All gate val ves have
exactly the sane reliability?F

MR. CROUCH: W have bought currently the
best val ves. W have bought the val ves that have high
reliability, whether they have exactly the sane
woul d hope everything we bought by current day
standards is as good or better than what was bought

back in 1991 and 1995.
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So the units will not be, if you wal ked
out there, conpletely identical fromthe standpoi nt of
brand nanes and stuff Iike that, but from an
operational standpoint, they will be the sane. W've
used the sanme materials with the same genera
configuration as far as having a gate valve where a
gate valve is supposed to be, etcetera.

W'll now turn to page 3 of the
presentation. For license renewal, this was submtted
as a three-unit application. As we started the
I icense renewal process, we had not started the Unit
1 recovery at the tine, so when we internally started
the application, it was to be a two-unit application.
As we decide to restart Unit 1, we then backed up and
made it a three-unit application. So it does cover
all three units.

The application recognizes that Unit 1 is
in recovery status and we'll talk about that down
t hrough the course of the slides here.

You can see there the current license
expiration dates. The |license renewal application is
based upon current license thernmal power. As we
tal ked about we could not reference it to a future
power, because that would be an inplicit approval of

that power level, so for Unit 1 it's based upon the
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original |icense thermal power of 3293. For Unit 2
and 3, it's based upon the current |icense therna
power which is 105 percent of original or 3458
nmegawatts t her nal

It was recognized that Unit 1 was in a
recovery process and there was |ots of nodifications
to be nmade to bring it into conformance with Units 2
and 3 from an operational standpoint. As we started
the license renewal process, TVA and NRC staff went
t hrough and jointly figured out which of these vari ous
nodi fications were pertinent tolicense renewal and in
t he course of the application, there is an appendi x to
t he application, Appendi x F or Appendi x Foxtrot, that
lists 13 major prograns or nodifications that wll
bring the two units into conformance. These things
are such things as replacing the | GSCCw th accept abl e
piping for recirc. RACU. They're adding things in
i ke hardened wet well vent, the alternate |eakage
treatment path for MSIV | eakage. And there's 13 of
t hem

So once those 13 itens are inplenented,
then the two wunits wll be back in operational
fidelity for the purpose of |icense renewal.

W'll nove on to page 4 now. As we

started through the |icense renewal process, we did
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the scoping of the systens that were involved. W
used our licensing basis docunents. W also used the
docunent s that apply to specific regul ated events such
as Appendi x R, EQ Atlas, etcetera. Based upon that,
we came up with 77 mechanical and el ectrical systens
that were wthin the scope of |I|icense renewal
projects. Those were laid out. They're marked up on
drawi ngs, color coded, so we know exactly what's in
scope and we use that as a basis for our license
renewal activities.

Moving on to page 5, after we had the
scopi ng done, we went through our various tine linmted
agi ng anal yses. The various ones are shown up there.
| won't go through any of themin particular, unless
you want some particular details on them

Moving on to page 7, as a result of our
license renewal application, we determned that we
needed 39 agi ng managenent prograns. O these, 38 of
themare common to Units 1, 2 and 3. And there's one
that's specific to Unit 1 and that's our Unit 1
periodi ¢ i nspection program

The next four pages of your package |i st
t hose prograns and |I'mnot going to go over each and
every one of them but they're listed there. They're

broken up into three categories: those that were just
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okay, exactly as 1is; those that required sone
enhancenent to make themtechnically sound for |icense
renewal ; and those that required some enlargenent,
basically to include the scope of Unit 1.

There's also six brand new aging
managemnent prograns that are listed on the fourth page
t here.

As you wi | | hear through t he course t oday,
as we went through this process, the region canme in
and did an i nspection of our prograns back i n Decenber
and we were not ready for that at the tinme. W had
not really started the agi ng managenent prograns at
the tine. Since that time, we have gone through and
devel oped al | these prograns. They are nmarked up with
procedures. They are permanently stored. They wll
be i npl enented i nto the procedures as we get closer to
the license renewal process, for those that aren't
currently in there already.

It is a track process, controlled under
our Corrective Action Programto ensure that the
changes get into procedures.

The overal |l program as | saidearlier, is
owned by R ch DeLong and the site engineering
contingency there. They are actively involved in the

revi ew of these prograns. As these prograns are being
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devel oped, they did a technical reviewon all of them
to nake sure that they were technically sound, that
they nmet the requirenments of the engi neering aging
what we've |earned docunent, and regarding these
progranms, we'll be inplenmenting them over the course
of tine.

Move on to page 13. As | tal ked about,
there was one unique program for Unit 1. It was
recogni zed that there's a |arge anount of equipnent
out in Unit 1 that is being physically replaced as
part of the recovery. This will be brand new

equi pnent, brand new pi pi ng, brand new val ves, brand

new cabling, etcetera. It was al so recognized that
there was still a substantial portion of Unit 1 that
as not being replaced. It will be the original

equi pnent that is still being used.

W were confident that this equipnent
woul d be good for the period of current operation, as
wel | as the extended operation, however, we wanted to
nmake sure that the equi pnment was not experiencing or
exhi biting any type of aging nmechanism that we were
not aware of. So in order to ensure this, we will do
addi ti onal inspections on the non-replaced equi pment
out in the plant to ensure that we know what's goi ng

on out there.
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Wat we wll do is there wll be
i nspections perfornmed prior to restart that wll
provi de us a baseline set of information. W wll
t hen do another inspection after several years after
restart to see if there's any degradati on occurring.
And once we enter the period of extended operation, we
wi |l do another set of inspections and based upon the
results of those three inspections, we will decide if
there's anything unusual happening in Unit 1 or if
there's any effects comng fromthe lay-up that we
were not aware of.

So this gives us confidence that we will
know the condition of Unit 1 as we proceed into the
peri ods of extended operation.

MEMBER PONERS: Perhaps this isn't defined
too well yet, but what's going to be different about
t hese periodic inspections that will be different from
t he ot her inspections that you' re going to do as part
of your agi ng managenent progranf

Is it the timng or is it the actual
nature of the inspections?

MR. CROUCH. The type of the inspections
will be the same. They'll be visuals or surface exans
or ultrasounds, whatever is appropriate for that piece

of equipnent. The only real difference is that there
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will be aslightly |arger scope and it will be focused
solely on the non-repl aced equi pnent.

MEMBER POAERS: Thank you

MR. CROUCH:. This periodic inspection
program it is one of the openitens that we will talk
about here in a few mnutes and the reason it is an
open itemis this programhas not been fully devel oped
as far as the exact scope and breadth of this program
but the overall concept, everybody agrees on it and
we're just in the process of discussing with the staff
exactly where we're going to inspect, how often and
wher e.

So noving on to page 14. As we said, Unit
1 was shut down back in 1985 and placed in |ay-up
status. There were systens that were placed in the
dry lay-up and systens that were placed in the wet
| ay-up. The dry lay-up systens were configured such
that the systens were opened up and we blew
dehum dified air through the systemto nake sure that
the humdity in the systemwas low. W nonitored the
hum dity on the downstream end of where we were
bl owi ng through. W also went through and nonitored
the low point drains to ensure that there was no
standing water in the systens.

MEMBER POWERS: Your |ay-up program
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started before the EPRI report was available. Was
your programconsistent with the EPRI report after it
canme out?

MR. CROUCH. Bob Mdl I, did we ever make
any changes as a result of the EPRI docunent com ng
out ?

MR MOLL: No.

MR. CROUCH: Bob acknow edged that there
were no changes required.

W al so had systens that were in wet |ay-
up. These were primarily systens such as reactor
vessel where we maintained themfull of water. 1In al
of these cases, we nmaintained the water chem stry in
accordance with the plant techni cal specifications, so
t hat the systens woul d have been experiencing t he sane
physi cal condition as if they had been in operation
froma chenical standpoint.

Many of the systens that were in wet |ay-
up such as the recirc. piping, RWU piping, portions
of the RHR and core spray piping that were out to the
i sol ation valves, all this piping has been repl aced
anyway. The only mmjor systemor only major conponent
that was in wet lay-up that will still be present in
the plant will be the reactor vessel itself and that

conponent is obviously receiving |arge anount of
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scrutiny through the BWRBIP program So we're
confident we know the conditions down in the vessel.

MEMBER BONACA: One thing that the ACRS
nmakes clear is that the early phase of the shutdown,
the lay-up wasn't as controlled as discussed here.
There is various inspection reports from1987 tal ki ng
about inadequate |ay-ups.

Do you have any comment on the inpact of
those -- on that inadequate lay-up? | nean is it only
for conponents which have been replaced or doesn't
sound that way fromthe SER

MR. CROUCH: The fact that we had
i nadequate |ay-ups was recognhized and corrected by
maki ng the |ay-up processes in accordance with the
EPRI docunent. The systens that were affecting this,
they will be i nspected, as we've tal ked about, so that
we can ensure that if there was any adverse effect
fromthe inadequate |ay-up, we'll know about it and
respond appropriately.

MEMBER BONACA: That's inportant because
| mean that's one of the reasons why we're talking
about the periodic problem | nean sinply there was
a phase in which it's not understood whet her you had
sonme |atent effects that could have negative results

when you start operation of power.
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MR, CROUCH. Now in addition to systens
being in dry lay-up and wet |ay-up, we had sone
systens that were sinply drained of water and they
were |left at basic atnospheric conditions. W found
some i nstances where in two cases systens | eft in that
configuration did experience adverse conditions, in
particular, the system called the residual heat
removal service water system which is a raw water
system that takes water from the river and is the
cool ing side of the RHR heat exchangers. During Unit
3 recovery, we found that that piping inside the
reactor building was extrenely degraded due to the
fact that it had noisture ladened air inside it in a
basically warm environnment. That piping required
conpl ete replacenent in Unit 3.

When we went over to do Unit 1 recovery,
we experienced the same mechanism W knew it was
there before we even started Unit 1 recovery and so
all the affected piping in Unit 1 |like that has al so
been repl aced.

W al so found i nstances where raw cool i ng
water piping that had been drained experienced
degradati on because sone of the isolation valves
al l oned water to | eak back into the systemand you got

basically the sane condition where you had a snall
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anount of water in basins and airfield systemin a
warm environnent. And it was corroded to the point
that it was usable, so we're replacing approxi mately
3,000 feet of small bore rock cooling water piping
despite that.

W found that piping that was in-service
full water did not experience this severe degradation

because of the chem cal treatnent in the bi oci des that

were in the piping, so systens such as raw -- the
large raw cooling water piping that was still in
service, it was fine. It was just the smaller, snal

portion that was taken out of service going to
specific pieces of equiprment that were affected.

So we took the | essons | earned from when
we laid up Unit 3 and applied into the Unit 1 recovery
to ensure that we had the full scope. And what that
did for us was and we'll tal k about this nore when we
get the operating experience, it ensured that we have
the full scope of systens that are required to be
mai nt ai ned and replaced as far as Unit 1 recovery, so
the systenms will be in good operating condition for
when we start the unit back up

Moving on to page 15, there's sone
exanpl es there are of various systens that were in the

dry and wet | ay-up condition, but what | want to draw
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your attention to on this slide is the very | ast
bull et down there. As it says "no credit was taken
for the lay-up program in determ ning acceptability
structure systenms and conponents for Unit 1 restart.”

As we were tal king yesterday, a better way
of saying this is that the lay-up programis the sole
basis for being -- for us saying that a systemis good
for restart. In addition to having perforned the |ay-
up, we al so are doi ng these i nspections that we tal ked
about and we'll also be doing systemtesting as we
start up to ensure that the systens are capabl e of
perform ng their design functions.

What we nean by this bullet is we have not
used the lay-up as the sole basis for naking sure a
systemis good. We will denonstrate that it's good
ei ther through visual inspections or systemtesting.

Moving on to page 17. As we tal ked about
Unit 1, 2 and 3 were shut down back in 1985. Unit 2
was recovered in 1991. Unit 3 was recovered in 1995,
And t hen they have operated since that point in tine.
So Unit 1 has approximately 23 years of actual
operating, calendar years -- we're up to 22 years.
Unit 2 has approximately 23 years of actual operating
experience. Unit 3 has 18 years of actual operating

experience. That's cal endar years.
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Unit 3 al so experienced approxi mtely 10
years of shutdown and | ay-up, lay-up in the very sane
ki nd of conditions as what we've seen for Unit 1. So
havi ng experienced and extended shutdown in Unit 3
for 10 years, we were able to see basically whatever
type of lay-up effects that you woul d see, shutdown
effects, would have matured to the point that they
woul d stabilize before we started the unit back up.
So we' re confident that the i nformation that we gai ned
by recovering Unit 3 is directly applicable to Unit 1.

As Unit 3 started back up, and has now run
for 10 nore years, after its |ong period of shutdown,
we have seen no unexpected effects of the | ayout that

the units have cone up and they've perforned very

well. W have seen no unusual degradation that we can

attribute directly back to the | ay-up.

As we tal ked about the |ay-up experience
fromUnit 3 has been incorporated in Unit 1, talking
about the RHR service water and t he smal | bore pi ping.

When we get ready to restart Unit 1, the
licensing basis for Unit 1 will be the sane as what we
have in Units 2 and 3. As we tal ked about back on
t hat Appendi x Foxtrot where we' ve got the 13 prograns,
things that bring Unit 1 back into conformance with

Unit 2 and 3. Therefore, the operating experience
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that we have on 2 and 3, actual operation as well as
t he shutdown, lay-up and restart experience, will be
directly applicable to Unit 1. So we're confident
that even though Unit 1 does not have the legally
required 20 years of operating experience, we have
operating experience fromsister units that will tel
us the condition of Unit 1.

Coupling that with the periodic Unit 1
i nspections we tal ked about, we're confident we wll
know t he condition of Unit 1 and be abl e to detect any
unexpected aging effects as we go through there. As
we restart Unit 1, its overall design, configuration,
operating procedures, text specs, FSAR and everyt hi ng
will be identical to Units 2 and 3.

So once we get done, Unit 1 wll be
accurmul ating its own operating experience under the
same operational conditions as what Unit 2 will be
experi enci ng.

Movi ng on to page 19. Through the course
of the license renewal process, we nmade various
commitments to approximately 114 conmitments made
today and these are being tracked in both our on-site
commi t ment tracking systemand our Appendi x B probl em
i dentification, probl em eval uation report or

corrective action programsystens. This will ensure
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t hat t he commi t ment s we made for program
i npl enentation will get inplemented as we permtted
it.

Moving on to page 20, as Dr. Kuo talked
about, there are four open itens currently. One of
these has to do with core plate hold-down bolts.
These are the bolts that hold the core plate down and
keep it from noving in the event of accidents and
transients. W're currently in discussions with the
staff about the anal yses that were done to denonstrate
the fact that these bolts will be able to maintain
their strength in pre-load, followi ng an extended
period of operation.

The second one has to do with the drywel |
shell corrosion. Wat this deals with is up at the
top of the drywell, there is a set of netal bellows
that separates the refueling cavity fromthe drywell
down below. And the bell ows keeps the water fromthe
refueling cavity from going down and getting on the
outside of the drywell shell.

The staff has requested that we conduct
addi tional inspections of the shell. W have al ready
made i nspections in the past and we feel that our |IBE
nmetal containment program is sufficient, but we're

still in discussions with the staff to resolve this
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t echni cal issue.

The third item has to do wth the
i nspection of sonme piping that's out in the intake
structure. The RHR service water piping out in the
i ntake structure i s enbedded pi pi ng and t here was somne
di scussi ons between us and the staff as to how this
pi pi ng woul d be contained within an agi ng nanagenent
program W originally nade a statenent that we would
i nspect the pipe. W later realized the pipe was
enbedded and coul d not be inspected fromthe exterior
and we were planni ng on doi ng an exterior inspection.
The staff desires that we do an interior inspection.

However, this piping is under our General
Letter 89-13 programand that it receives all of the
chemical injections for corrosion inhibitors for
m crobi ol ogi cal inhibitors and the whol e programis in
conformance with 89-13 which is what is required by
t he Generic Aging Lessons Learned docunent. So we're
still in discussionwiththemas to the exact scope of
this piping.

MEMBER DENNING Wth regard to that
pi ping, how does it relate to the piping that was
replaced in the HRR service water?

MR. CROUCH:. This piping has been under

water the whole tinme. It is actually nade so that the
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chemical injections to it happen i medi ately upstream
of that piping. So it has absolutely the highest
concentration of corrosion inhibitors and bi oci des at
that point in the whole system

W al so have coupons back in the system
that we can pull occasionally to nonitor the condition
of the piping. W've been pulling those coupons and
they' re not showi ng any evi dence of corrosion or
mcrofiling either. So we are confident that the
piping itself is in good condition. But that's stil
under discussion with the Region staff.

The fourth open itemis this Unit 1
i nspection programwe' ve tal ked about. W're going to
consi der that an open itemto ensure that the program
gets fully scoped out and the details are init so we
ensure that the plant is inspected properly.

So overall, we think we've put together a
programthat is consistent between Units 1, 2 and 3.
W are confident that the programis consistent with
the GCeneric Aging Lessons Learned docunent. The
Appendi x Foxtrot in the license renewal application
will ensure that Unit 1 wll be operationally
identical to Units 2 and 3 fromthe standpoint of the
operators' concern as well as for |icense renewal .

W' ve taken the operating experience from
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Units 2 and 3 fromboth its operation and shutdown and
applied it to Unit 1 as part of the recovery as part
of the on-going operation to ensure that we know what
this plant's condition is going to be in the ensuing
years.

So any ot her questions?

MEMBER RANSOM | have anot her question.
| just wanted to go through then this issue of the
transfer of operating experience and howit is -- what
addi ti onal actions are being taken to ensure that Unit
1 really has an appropriate either |evel of operating
experience or conpensatory neasures. The |logic of the
initial inspection programonly rel ates to nonrepl aced
equi pnent, right?

MR CROUCH. That's correct.

MEMBER RANSOM And so in a sense, it
accounts for the possibility that during the period of
| ay-up that there could have been things that were --
some nechani ss coul d have been initiated t hat perhaps
woul d show up --

MR. CROUCH. Once the systemis turned
back in operation.

MEMBER RANSOM  Once the systemis turned
back in operation. Now there's a |ot of equipnent,

however, that has been replaced and so on that
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equi pnent there i s no operating experience, but is the
| ogic that much of that equipnent has already been
replaced on Units 2 and 3 and so that the parall el
operation of 2 and 3 is provided, is that the | ogic?

MR CROUCH. That is correct. The same
equi pnent that will be installed on Units 2 and 3,
usi ng the sane materials, so we have i ntroduced no new
materials into Unit 1, not already present in Units 2
and 3.

MEMBER RANSOM But there's no extended
period of operation yet of that new equi prment?

MR CROUCH. That is correct.

MEMBER RANSOM  So - -

MR. CROUCH: One other programwe didn't
tal k about is there are periodic inspections for Units
1, 2 and 3. It's one of these other agi ng managenent
progranms that will pick up that type of a situation

|f there are no further questions --

MEMBER PONERS: |'ve got anot her question
about the periodic inspections that you plan for Unit
1. If you do wind up operating the plant, why those
are going to be a m xture of current operating bases
as well as power uprated conditions.

MR. CROUCH. That is correct.

MEMBER PONERS: Whuld it be inpossible to
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separate -- well, count that, | guess as experience,
| woul d think.

MR. CROUCH. (Obviously, we will have to
| ook at the results and determ ne which of these are
where due to just operation as well as which of this
is aging effects and so that's the reason we' ve got
our various engineers, netallurgists, etcetera that
will look at these results to determne what is the
mechani smthat's occurring here. Were -- |ike fact,
just purely due to the steamor is this sone type of
a corrosion nechani smdue to aging.

|f there are no other questions, | would
like to thank you for the opportunity to cone and tal k
to you.

MEMBER BONACA: | think now we'll hear
fromthe staff, someone fromthe SER

MR. SUBBARATNAM  Good norning. M nane

is Ram Subbaratnam And | an a project nmanager for

the Browns Ferry license renewal application. [|'m
assisted by Yoira Diaz Sanabria and she'll be
presenting her portion of the open itens. |'malso

assi sted by Caudl e Julian fromRegi on 2, who hel ped us
with the AMR i nspecti on.
Next slide, please.

(Sl'ide change.)
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MR. SUBBARATNAM Bill al ready expl ai ned

that we started out with the two openitens in the old
SER based on the region's inspection in regard to one
nore item added on, the out-of-service water piping
open item and then based on the discussion with the
subconm ttee, we al so added on the unit one periodic
i nspection requirenent as an open item

As directed by the Commttee, this
presentation is only related to the safety-rel ated
matters of the Ilicense renewal application. As
previously stated, this |license renewal request is of
the current uprate power |evel and does not include
external power uprate. This is only the fundanenta
princi pl es on which we based this eval uation.

The other principle is restoring the
current licensing basis of Unit 1 after conpletion of
those 13 Appendix F items. As long as these two
items, as | described, we nmet the fundanenta
requirenent to grant the license at the current power
| evel .

As suggested by the Conmittee yesterday,
we will only tal k about the open itens which remain on
our plate today.

Secti on 2.4-3, t he drywel | shel

corrosion, one of the itenms, TVA did a good job of
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expl ai ni ng the mechani sm of how the potential of the
postul ated corrosion could occur. So |I'm not going
into the details of that. Wat all we are trying to
do is the two staff options of what will be done.

One is to include the refueling cavity
seal in the scope of the |icense renewal so that this
will assure that the potential degradation of an
accessi ble side of the drywell is nonitored and
managed. Alternatively, the staff would also like to
retain an option to periodically nonitor the

degradation, if any, of the inaccessible side of the

drywell by wusing suitable testing matters |Iike
ultrasonic testing. W are still in negotiation and
di scussion with the licensee and we wll find a

solution to this one.

VI CE CHAI RMAN SHACK: | can understand
what | get fromOption 2 where | nonitor the
degradation. Wat do | really get fromOption 1?

MR. SUBBARATNAM  Well, Option 1 also is
the same thing in a sense. The thing is the refueling
cavity seal currently for definition are not within
the scope of license renewal. So we are kind of
asking the |licensee because of the operational issues
and problens with the potential degradation, we are

kind of going out to ask themto include it into the
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scope so it will include -- they will have to | ook at
it during every refueling outage to see how the
refueling seals are holding. There are 15 of them
whi ch prevent the |eakage going down to the sand
pocket area.

VI CE CHAI RVAN SHACK: But does that nean
it wll have to have some programthat detects | eakage
t hrough the seal s?

MR. SUBBARATNAM W have to ensure
i nspection of those things to see that what is the
condition of those leaks. |If there is any water
accurrul ation in the sand pocket area, based on what
you see down the liner and go fromthere. And if we
think that the seal is bad or it's leaking, we
probably will ask them to do a corrective action
t hrough the plant corrective action procedure to ask
themto replace those seals.

MR KUO Ram | think Dave nay want to
suppl emrent t hat.

MR. JENG | am David Jeng. The Option 1,
you raised the question if it was to be included in
the scope. That would kick in that this would be
covered in the current nonitoring program inspection
of the seals, so that would take care of that.

MEMBER POAERS: So you understand Option
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2, | guess | don't.

MR JENG Sir, could you repeat the
guestion?

MEMBER PONERS: | didn't ask it.

(Laughter.)

MEMBER POWNERS: | guess the question is
what do we nmean by periodically nonitor the potenti al
degradation of the unit's inaccessible side.

MR. JENG That's second option

MEMBER POAERS: Let nme be clear. | don't
under st and what potential neans in the sentence and |
don't understand inaccessi bl e.

| mean how do you nonitor sonething that's
i naccessi bl e.

MR.  JENG Through the vol unetric
i nspecti on.

MEMBER PONERS: Again, | don't understand
-- if it's inaccessible, you cannot nonitor it. That

woul d be definition of inaccessible.

MR JENG Well, in theory, there will be
action frominside the dry well, along with volunetric
i nspection. It will tell me whether there is a

ceiling or not.
MEMBER POWNERS: You plan to nonitor the

actual degradation and not the potential degradation?
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MR. CROUCH Let ne see if | can help.
This is Bill Crouch, the site |icensing manager from
Browns Ferry.

MEMBER POAERS: Maybe you can help. |I'm
not getting hel p ot herw se.

MR. CROUCH. The Browns Ferry contai nnent
is a steel structure with concrete |iner.

MEMBER POWERS: Son of a gun. Unusual
anong BWRs, | take it.

MR. CROUCH. And so since it's got
concrete on the outside, you can't get to the outside
of the steel shell, obviously, but what's proposed to
do is to ultrasonically shoot through it to see if
there's any t hi ckness degradation of the shell. So if
you shoot it fromthe inside towards the outside.

MEMBER PONERS: | guess | understood that.
Now how does that get to the potential degradation.

MR CROUCH | think it's the way they're
wording it. They would nonitor degradation --

MR. SUBBARATNAM That is probably
correct. Actually, they did have sone experience of
what recommendation there was.

MR. JENG \Wen we say potential we nmean
if there were no | eaking of those seals, then of

course, there will be no degradation. That's why --
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MEMBER PONERS: Not nonitoring seals here,

surely. Actually, we're |ooking at the thinning of
the steel. And it's just wastage that you will
detect, right? That raises another question.

Seens that the Taurus, the Fitzpatrick
didn't reflect any wastage, did it?

MR. JENG This is drywell we're talking
about .

MEMBER PONERS: | understand that, but
steel is kind of steel, right?

MR JENG Yes, we have both kinds of
st eel .

MEMBER POWERS: So is your ultrasound
going to work on cracks?

MR. JENG Well, we are tal king about the
material basis of the shell thickness.

MEMBER POWNERS:. So only on wastage
matters. It doesn't matter if this thing cracks?

MR JENG It's loss of the material
concer n.

MEMBER POVNERS:. | nean, | take it your
answer neans that cracks don't count; the only thing
that counts is wastage.

MR. JENG There should be an environment

and conditions which would be conducive to such a
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situation.

MEMBER POWERS: You don't know t he
conditions on that, so -- it's inaccessible. |I'm
really confused. It's inaccessible, so you don't know

t he conditions.

MR. JENG We know t he general environnent
t here.

MEMBER POWNERS: Ch, can you give ne al
t he data you have on the general environment? Things
like pH water content, chem stry of the water?

I ncl ude PH and concentration, conductivity?

MR. JENG The water aspect is controlled
by the water chem stry program | believe.

MEMBER PONERS: | don't think there's any
wat er chem stry on the backside of that drywell.

MR JENG No, this water conme fromthe
reactor, you know, during the refueling operations.

MEMBER POWERS: Dr. Shack, | think you
understand ny confusion on this second option?

VI CE CHAI RVMAN SHACK: The assunption is
that the degradation is wastage rather than fraction.
There's no nechanismfor fatigue here, really. There
is a possibility of stress corrosion cracking, but
t hat does seemunlikely in a carbon steel in this kind

of environment so that <certainly the nost like
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nmechani smis wastage which is what they're really
prot ecti ng.

MEMBER POWMERS: |'mstruggling to
under st and how t hey understand t he environnment, since
it's inaccessible.

MR JENG Inside air environnent, inside
cont ai nment air environnent.

MEMBER POWERS: There are |ots of
varieties of air in this world.

MR.  SUBBARATNAM We will take this
guestion under advisenent. Before we conme back we'l|l
have hopefully a better answer for you, sir.

MEMBER POAERS: Thank you

MR. SUBBARATNAM  The other open itemis
Section 3.7 on the periodic inspection. Bill Crouch
expl ai ned i n detail howthe eval uati on cane about. He
did explain that we met or exceeded the EPR
requi renent for that.

| will briefly describe why did staff and
the facilitator exceed beyond the EPRI content. They
said the staff needed additional information fromthe
appl i cant to concl ude that no new degradati on occurred
in the external outage. Specifically, the staff
requested the follow ng i nformati on, that nost severe

aging did not occur during the extended outage. And
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two, additional agings are properly identified,
eval uated and managed and proposed the -- proposed
managenment can distinguish the aging during the
extended period fromthe aging during the future
oper ati on.

These are the three basic questions with
whi ch staff explored the SER and that |led to the Unit
1 periodic inspection. W are still in dialogue with
the applicant in finalizing a few of details and what
staff is briefly looking at only is the scope of the
program the sanpling basis, the aging effects and of
course, nonitoring and trending.

Bill Couch very briefly said that we going
to have three occasi ons when we are going to | ook at
and do a nmonitoring and trending. W wll have
finalized details when we come back to the Comm ttee
again. And then al so, an operating experience
conmi t ment .

So these are all the fiveitens we need to
finalize before we can finalize the details of this
program

MEMBER BONACA: Can you go to the previous
slide? It says, "BFN subnmitted Unit 1 periodic
i nspection program"”

MR. SUBBARATNAM They actually were --
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that is true, Dr. Bonaca. Wat you don't see in the
safety evaluation, this happened after we wote that
item

MEMBER BONACA: | understand. W are
commenting on the docunment interaction and there's a
statenent there that's not identified as a conm t nment
yet, all this stuff has to happen in the SER

MR. SUBBARATNAM Right. And when we plan
the SER, you will have a new program eval uati on which
will be the 39th program W have eval uation for 38
so far.

MEMBER BONACA: We'll look at it then.

MR, SUBBARATNAM  Yes.

MEMBER BONACA: (kay.

M5. DIAZ SANABRIA: Good norning, |I'm
Yoira Diaz Sanabria. |1'Ill be discussing the open item
in stress relaxation core plate hold-down bolts.

The evolution of the issue started when
the staff requested additional information of the
applicability of BWRVIP-25 | oss of preload criteria
for the core plate hol d-down bolts due to thermal and
irradi ated effects.

In its response, the applicant has
specified that the anal ysis was eval uated at the

assurmed expected | oss of prel oad of 20 percent, which

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

48

bounced the original BWRVI P-25 value. The applicant
indicated that core plate hold-down bolts wll
mai ntai n sufficient preload to prevent the sliding of
the core plate by friction under nornmal and acci dent
conditions. The bolts also nmet their ASME, Section 3,
Class 1, level DIimt at the end of the period of
ext ended operation.

After the staff review, the nethod of
analysis, based on GE s plan specific stress
rel axation analysis on irradiated stainless steel
mat erials, requested additional information for the
following: horizontal and vertical |oads for al
operating conditions, prevention of the sliding of
core plate due to friction and in our handouts, you
have a different second bullet, which we nodified
yesterday after talking with the staff. It really is
the prevention of the sliding of core plate due to
friction. And the third one is axial and bendi ng
stresses.

The staff have not vyet received the
informati on about the nmention of Applicant's stee
ongoing on its review since this is proprietary
information coming fromGE s open request. Then this
issue is still open and we're waiting for the response

fromthe applicant. This is our understanding.
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Any questions about the open itenf

MR. SUBBARATNAM If there are none, we'll
turn nowto Caudl e Julian and he will describe sone of
his AMR instruction details for us.

MR. JULI AN.  Thank you. M nane is Caudle
Julian fromNRC Region 2 and | was the tine | eader for
the Aging Mnagenent Program |nspections, License
Renewal | nspections at Browns Ferry.

The first inspection we did at Browns
Ferry was conducted Novenber 29th through Decenber
17th and the inspection concluded overall that the
exi sting programs which they're going to credit as
agi ng managenment prograns, were indeed functioning
well. The inspectors observed that the applicant had
not yet begun the inplenmentation process for the new
AMPs, aging nmanagenent prograns, in that AW
procedures had yet to be defined and proposed and for
t he exi sting prograns identification and sel ection of
whi ch particular existing procedures constitute the
AMP had yet to be done. Region 2 concluded that the
NRC needed to perform another inspection at Browns
Ferry.

W did do a good bit of wal king down the
pl ant systens during that visit and in wal kdowns of

the plant systens, we concluded that the plant
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equi pnent i s being maintai ned adequately.

MEMBER KRESS: On your second bull et
there, what does "generally" nean. Does that nean
there are particular ones that are not functioning
wel | ?

MR. JULIAN. Ch, generally functioning
well neans as we would see in the norm in the
i ndustry, equivalent to other plants. W go in and we
i nspect

MEMBER KRESS: There's no distinction
bet ween general and specific then?

MR JULI AN:  No.

MEMBER KRESS: (kay.

MR JULIAN. |If we go in and start | ooking
at ISl progranms, fire protection, etcetera, etcetera
and sanpling things out of there, we're going to
detect sone little flaws here and there in
docunentation or perfornmance at any plant. But we
t hought that Browns Ferry's was on a par w th other
peopl e that you | ooked at.

MEMBER KRESS: kay, thank you.

MR. JULIAN. So we thought the materia
condition was being nmaintained at Browns Ferry

adequatel y.
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W went back to the second inspection,

Sept enber 19th to 23rd, let's go to the next slide,

pl ease.

(Sl'ide change.)

MR. JULIAN: There you go. W |ooked at
a sanpl e of agi ng managenent prograns. | counted 40.
| was just |looking off an old list, | guess. They say

there's 39. They had put together inplenentation
packages for each of the aging managenent prograns.
The packages, we found, contained sone errors and we
concl uded that they were not neticul ously revi ewed.

The applicant initiated a PER, that's a
corrective action docunment, a condition report,
essentially, other words are used at other plants, to
address this under their Corrective Action Programand
go back and | ook at the scope of the problem since we
weren't working on the sanpling basis.

Next slide, please.

(Sl'ide change.)

MR. JULIAN: W | ooked at their plans for
tracking future actions using their TRO system
That's the systemthat TVA has had for years and years
and years which is an el ectronic systemfor capturing
action itens that are mainly com ng out of |icensing

activities.
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The system and when we got there was not
initially linked to the inpl enentati on packages, that
is, the file record nunber for the inplenmentation
package di d not appear in the actionitens soit would
be hard for a person years hence to go back and track
exactly what did they want us to do. Wen we pointed
that out, they quickly corrected that within a day.

The i nspection sanple that we sel ected --

VI CE CHAI RVAN SHACK: Was that unique to
this or is that a feature of their tracking systenf

MR JULIAN: | don't think that it was
unique to this particularly. It's a free format that
they have in their tracking system It depends on the
author to put down what he thinks is necessary to --

VI CE CHAI RVAN SHACK: How do you track
wi t hout making that |ink?

MR JULIAN:. It |looks to us like these
itens were added probably into TRO as they were goi ng
al ong through the review process and there were no
i npl enent ati on packages and then they really turned to
and built these inplenentation packages, but have not
yet got around to going back and putting the
references into the system

W took our sanple of i nspection

cormitments and | ooked through the stack of paper
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about that thick of TRO items and we were able to
find a tracki ng method for everything that we sanpl ed,
but it was hard. There was much duplication in the
system There was varying formats and | oading itens
in. For exanple, one place there would be three
separate items for Unit 1, Unit 2, Unit 3. Another
pl ace, there would be one item for do this on all
three units. And it was not very user-friendly in

t hat you' re doi ng randomsearch just through a pile of
paper, trying to find the commtnment that you're
after.

The applicant recogni zed that and deci ded
to track this, again under their formal corrective
action systemand then witing a PER on it. And we
concluded we'd | i ke to go back, Region 2 would like to
conduct another inspection to see the results of that
effort, to ensure that they have indeed everything
captured as best we can see.

One technical issue that came up during
t hat di scussi on, we tal ked about a lot and Bill Crouch
tal ked about earlier is the RHR service water piping.
W recogni zed during the first inspection that there
are the water that flows from the river into the
chanmber which is the suction for the RHR service

water, all the safety-rel ated punps in the plant flows
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t hrough three 24-inch diameter cast iron pipes, about
40 feet long, that are cast into the concrete of the
i ntake structure. W raised the question wouldn't it
be a prudent thing to do sone sort of inspection on
t hose pipes since they apparently have never been
| ooked at and at first, in the first inspection we
t hought we had agreenent that TVA woul d do a one-tine
i nspection to | ook at those pipes to see that nothing
bad is going on, the pipes are not corroded away, SO
we're gradually eroding away the concrete. There's
not been some sort of build up of material in there
that's choking those pipes down or anything el se
that's not going on, it's an aging effect.

When we cane back t he second tinme, TVA had
deci ded that they did not want to do such an
i nspection. They don't think it's necessary because
they don't think that these things can suffer bad
aging effects because of their design and it's too
hard. That's what it amounts to. W considered the
possibilities of divers doing it, but it's probably
t oo dangerous because we're in an environment where
they' re operating punps and ot her punps that m ght
automatically start in a hurry.

W do not advocate putting people in

danger to do such inspections, but we think there are
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various ways using TV caneras and other renote
nmechani sms t hat such an inspection could be done and
so right now TVA has witten a PERon this itemand is
considering howto resolve that issue or witing down
a techni cal discussion of why they think, don't think
that such an inspection is necessary.

W'l be working inthe future with NRRto
help to resolve this issue. So that's sonmething we'd
also like to look at when we go back to the next
i nspecti on.

Next slide.

(Sl'ide change.)

MR. JULIAN: The conclusion is that NRC
wi | | performanot her i nspection when the applicant has
progressed further with AVP devel opnent
i npl enentation. And in wal king down plant systens and
exam ning plant equipnent, the inspectors found no
significant adverse conditions. |t appears that plant
equi pnent was bei ng mai ntai ned adequately.

That concludes what | had to say. Are
t here any questions?

MR.  SUBBARATNAM Dr. Bonaca, that
concludes the staff's presentati on.

MEMBER BONACA: Any additional questions

frommenbers or nmenbers of the public? |If none, 1'll
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turn it over to --

MEMBER POAERS: Let ne ask just one area
that |'m being somewhat curious about. There are
bell ows on the downconers fromthe drywell into the
Taurus. Could those be inspected?

MR. SUBBARATNAM  Actually, Dr. Powers,
the staff who was dealing with the safety eval uation
on this particular aspect is not there today. David
was just filling in for him | will go back to the
staff and ask them He did nmention there was an
i nspection done on the bell ows.

MEMBER POVERS: |If you can give ne the
out cone of that inspection, |I'd appreciate that.

MR SUBBARATNAM We'I| do that and take
it under advisenent and we'll give you a current
answer for next tine.

MEMBER POAERS: Appreciate it.

VICE CHAI RVAN SHACK: We're ahead of
schedul e.

MEMBER KRESS: So we're going to wite an
interimletter here, is that true?

VI CE CHAI RVMAN SHACK: W do plan to wite
an interimletter in this case.

MEMBER KRESS: (kay.

VI CE CHAl RMAN SHACK: And Mario has a
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draft that we'll be discussing |ater on today.

W're essentially on a break now unti
10: 15 if there are no further questions or di scussion.

(O f the record.)

VICE CHAI RVAN SHACK: We're back into
session. W're now going to discuss the proposed
recommendations for resolving generic safety issue
GSl -80, "Pipe Break Effects on Control Rod Drive,
Hydraulic Lines and the Dry Wlls of Boiling Water
Reactor Mark 1 and 2 Containments" and Jack Sieber
will lead us through this discussion.

MEMBER S| EBER: Ckay, thank you, M.
Chairman. this issue has been around since 1978 and
was actually instigated by this Conmttee at that tine
and it is one of a dwi ndling nunber of general issues
as the staff has been working them off.

This oneis particularly interesting. The
concern with the smaller containments is just that.
The containnments are small, the pressures go higher
and the heat absorption and the rejection capability
is challenged a little bit nore than in the |arger
contai nments. The issue here is if there is a LOCA
whi ch inmpacts the hydraulic lines in boiling water
reactors, the hydraulic Iines which control, provide

the notor power to the control rod drive nechani sns,
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the questionis will the reactor scramor not, because
when you have a LOCA you would like the reactor to

shut down, particularly if you're goingtoinject cold

water to it, to cool the core. |If you have excess
reactivity that will give you a cold water accident.
The core will overheat and you end up with a major

problem So that's basically the issue.

Now f or ot her control rod drive nechani sns
that work is that they have a high pressure heat |ine
and they have a discharge line and the reactor rods
will actually be inserted, even if the high pressure
line is broken because it can use the pressure inside
t he reactor vessel to operate the control rod. And if
you break t he discharge line, that's okay too, because
the water will just dunp out on the floor and the rod
will still insert. The big problemcones is if you
sonmehow bl ock the discharge line so that it can't
di scharge the water, then the rod won't insert into
the core and the resolution of this issue | ooks at the
vari ous ways and t he probabilities of either crinping
the line shot or otherw se preventing the water from
com ng out of the discharge line.

So wth that i ntroduction, that's
basically what the crux of the problem involved in

generic safety issue 80is. | would like to introduce

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

59

Jack Rosenthal from the staff to give us further
i ntroducti on.

MR. ROSENTHAL: Jack Rosenthal, Advance
Reactor and Regul atory Effectiveness Branch in the
O fice of Research

G ven your introduction, | really don't
know t hat | have very much nore to say. | just wanted
to call your attention to the fact that the decision
lingered with us for a while, with the vulnerability
identified and just recently Abdul Sheikh did sone
ANSYS cal cs which you' Il hear about and that provided
a real engineering inplenent -- increnent -- that
allows us to resolve the issue. That's a big change
that's happened in the | ast year.

Wth that, Harold?

MR. VANDERMOLEN:. Thank you, Jack. My
name is Harold Vandernolen. | work for the Ceneric
| ssues Program On ny left is M. Abdul Sheikh, who
works with the Division of Engi neering Technol ogy and
yes, we've -- it is indeed a very interesting issue.
|"d like to start out by reviewing a little bit with
t he sequence of events that happens in this --

MEMBER APCSTOLAKIS: Is it clear to
everyone why this has been a safety issue for so many

years? You said 19777
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MEMBER S| EBER: It was rated as a | ow

priority for many years.

MR. VANDERMOLEN: |'m going to touch on
the history in just a noment.

MEMBER APOSTOLAKI'S:  You will?

MR. VANDERMCLEN:  Yes.

MEMBER APCSTCLAKI S:  (Okay, thank you

MR. VANDERMOLEN: In the course of the
scenari o under consideration, we start out with a
classic large break LOCA in a boiling water reactor
and in this particular scenario, it was noticed that
sonme of these pipes cone very near some of the control
rod drive hydraulic lines. Now a boiler will have
sonmething on the order of 180 control rods, so it's
gquite a nest of these lines. The hydraulic control
units are |l ocated outside of primary contai nnent and
each one has to be connected to its control rod drive
through two lines. So in certain areas around the
vessel support skirt you have quite a bunch of these
goi ng in.

Now again, it's true, breaking the |ines
-- it was designed as such that breaking these |ines
is not going to be a problem But crinping them shut
could give you a problem and what we worry about is

the ECCS system that in refilling the reactor with
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cold water, and sonme of the rods being | eft behind.
The way the issue was first posited, we were going to
-- we were supposed to worry first about a possible
reactivity excursion, which turns out to be not that
much of a problem but also the fact that it's an
addi ti onal post-LOCAL heat source whichis potentially
nore of a problem W'I|l be going into this in
considerably nore detail in just a noment.

If we can go on to the next slide, |'ll
just give you a heads up.

(Slide change.)

MR. VANDERMOLEN: After a |ot of work,
particularly by M. Sheikh next to nme here, we did
di scover that the core damage frequency was wel | bel ow
the threshol ds and the public risk was al so well bel ow
the thresholds for us to actually take regul atory
action.

l'd like to review the history of this
issue a little bit. It was actually raised formally
as an i nherent issue by the ACRS in 1983 and actually
was first discovered earlier than that when an ACRS
nmenber on a plant tour noticed that sonme of the | arge
break -- large pipes were rather close to the next of
control rod drive hydraulic lines and started asking

well, can you really picture these things remaining
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operable if this huge pipe right next toit with 1,000
psi inside of it has burst? Very good questi on.

W did look at it, beginning of 1983, and
we did a -- what we now call a screening anal ysis.
Back then we called it prioritization. It was a
cal cul ation that was rem ni scent of the sort of thing
you shoul d do with nucl ear cross section work. As we
| ook at the sort of target area of the nest of control
rod drive hydraulic lines and how nmuch -- it's not
really a solid angl e because you don't go in four or
five directions, but how nmuch of an area i s subtended
from potential sources of -- where the pipe would
break and we were worried about things |ike pieces
breaking off, mssiles, and things |ike that.

Purely on t hese sem - geonetrica
arrangenents, we got a fairly low core damage
frequency and we prioritized it as low priority in
1984. Now this is one -- at that time approxi mately
400 generic issues, so it didn't get to the top of the
priority list for many years. Wat happened then in
1995 it was closed out. That is not because we got
tired of it. Nor did we change anything in our
anal ysis. Wat happened was in 1995, the agency had
a policy change where we switched from valuing a

person remat $1,000 to $2,000. And all of these --
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there was sort of a blank action. There were many
staff projects that were based on risk-inforned
priority considerations and this then descended into
the draft category.

Vell, it didn't stay there very long. In
1998, we had a team of people going out, actually
wor ki ng on a di fferent issue, Generic | ssue 156-61 and
goi ng through sone plants |ooking at piping |ayouts
and they di scovered sonme Mark 1 boilers that not only
had the pipe, the large recirc pipe near the control
rod drive hydraulic Iines, but actually going through
the middle of the nest.

And t he project manager for that generic
issue cane to ne and said did you know about this?
WAs this covered in your original analysis? | said
well, no. | actually said a few other things, we
won't go into that, but it was a bit of a surprise and
i medi ately we said we've got to take a ook at this
and fortunately we still had that team avail abl e and
so whil e they were doing that generic issue, we asked
themto start collecting some data for Generic |ssue
80 as wel I.

And t hey di d put together a NUREGi n 1999,
identifying these breaks and actual |y reassessing the

priority. It's quite a conservative cal cul ation, but

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




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

64

we reopened the issue at that point.

So CGeorge, maybe | should stop. Have |
answer ed your question now?

MEMBER APOSTOLAKIS: Yes, that's good
Thank you.

MR. VANDERMOLEN: So it has been a very --
whoops. It has been i ndeed an i nteresting process. It
was obvious we had to go through a conpletely
di fferent approach. You could not sinply wite this
of f based on geonetry because it sinply was not true.
So we went to the Division of Engineering Technol ogy
and started asking themwell, just what can happen if
you have an inpact of this nature and at this point
|"mgoing to turn it over to M. Shei kh who is going
to describe sone of these cal cul ati ons.

MR. SHEI KH: Okay, so | started with this
and | | ooked -- the objective of the assessnment was to
perform a detailed analysis to see what's the
i nteraction between the big RCS and RH pi ping with the
CRD pipe. And then |ook whether that after the
i npact, whether the CRD piping can be cri nped,
conpletely shut before it breaks or it will have sone
space still there before it breaks. So that is the
key issue in this analysis.

And based on t hat , this was a

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




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

65

determ ni stic approach. But then we went on further
and al so devel oped a probabilistic approach to it to
deternmi ne the CDF, core damage frequencies, for this
pi ping. And then we conpared the core damage
frequencies wth the rmanagenent directive 6.4
recommendat i ons.

The RHR and RCS pi ping for Mark I and Mark
Il -- inside the containnent is essentially the sane
as shown on the next page. There's no basic
difference in the routing of the piping inside the
contai nnent or the drywell.

The differences are in the |ayout of the
CRD pi ping. The older plant Mark 1Dl has three sets
of CRD bundl es as shown on page 8 and they conme out
fromone side of the reactor. The other plants, next
page -- the other plants have four sets of bundl es and
t hey cone out diagonally off of it and in this picture
on the plant |I've shown only two com ng out, but they
are symetric, two bundl es one the other side.

So the way we did this assessnent, we kept
t he approach which was originally followed in the
NUREG 6395 which was issued in 1999 which identified
t hese issues as nmediumopriority and high priority.

For cal cul ating t he core damage

frequenci es, we have done sone work which Harold has
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done which is based on the npbst conservative approach
which is the NUREG 1150 val ues, but just to have an
idea in the detail ed assessnent whi ch we passed on, we
| ooked at ot her frequenci es which have been devel oped
since then which are two orders of the nagnitude than
t he NUREG 1150.

The core damage frequencies is dependent
on four itenms which is initiating event and the next
itemwhich they called and I followed the sanme nanes
as in the NUREG CR6395, the next one is PIPETYPE and
what t hey consi dered the PIPETYPE t o be, the nunber of
pi pe breaks in that RHR or RCS systemas a fraction of
total nunber of five breaks in the high energy |ines
inside the containment. So that's one factor.

The next factor is the TYPEFRAC and | have

-- we have these nunbers in the detail ed assessnment

report. Then the next nunber is the TYPEFRAC which is

the fraction of RHR or RCS pi pe that can i npact on t he
CRD pi ping. Wat we | ooked at, what represented the
plants for different GE nodels and we | ooked at the
total length of RCS or RHR piping and then | ooked at
where the breaks are predicted in the RCS or RHR

pi ping and |ooked at how nmuch of that piping can

i npact the CRD bundles and cal cul ated that fraction.

And then the last itemis the RUPTPROB
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which is the probability of this RCS piping or RHR
pi pi ng causi ng a conpl ete bl ockage of the CRD pi pi ng.
That's the issue we have addressed before.

W were not worried that if they bend the
pi pe or they have a smaller gap. Next page.

(Sl'ide change.)

MR SHEIKH: So we | ooked at the different
contai nments. The first one was a GE2 contai nnent,
Mark | which is the oldest plant and | ooking at the
| ayout of these plants, because the CRD piping is
| ocated on one side, the RHR piping was not --
couldn't inpact the CRD bundl es. The RCS piping could
i mpact the CRD bundles and this is showmn -- | don't
have it, but it's in the assessnent, but if you go
back to page 8, it's the pipe sits in between the two
top bundles. The picture is there in the assessnent

MEMBER SIEBER: Is it shown?

MR. SHEI KH: The pipe sits sonewhere. So
we | ooked at the possibility and it's nore or |ess --
the layout is simlar to the picture shown on page 14.
You can see the CRD bundles. This is the CRD bundl es.

MEMBER SI EBER  You will have to talk into
t he m crophone.

MR. SHEI KH: So anyway, the CRD bundl es
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are there and this is the pipe break. And the break
| ocations, as | said, it's about 18 feet fromthe CRD
bundl es and there is a gap at this point of 25 inches.

VI CE CHAI RMAN SHACK: When | | ooked at
that, | was trying to figure out why | didn't end up
with that final reflected shape. There's a sort of a
white cross up there at the top. That's not a stop of
any sort. This thing is just straightened out so the
jet force is not bending, the nonents are bal anced and
that's the equilibriumconfiguration of the pipe.

MR SHEIKH. Yes. | don't know how this
white mark is --

VI CE CHAI RMAN SHACK: Ckay, it's just
t here.

MR. SHEIKH: Right. This is another GE5
plant, but thisis very simlar tothe GE2 plant. And
as you can see, the pipe is not going to hit the CRD
bundl es, but we went a step further and we assuned it
hits the bundle. And we |ooked at -- we put a snal
force, a very small force on the RCS pi pe.

VI CE CHAl RMAN SHACK: The jet force is 600
to a 1000 kip and you put a 1 kip force?

MR. SHEI KH: Right.

VI CE CHAI RVAN SHACK:  Why?

MR. SHEI KH: Because you can see, once the
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-- the pipe is so flexible and any force is going to
bend it. As you can see on page 12. And the pipe was,
this pipe has deflected al nost 90 degrees by a force
of a thousand pounds. So if | put nore force, it's

goi ng to break.

The idea is to showit as it bends, you
can still see that there's no conpl ete bl ockage there
and this is al so docunented i n the fanous work done at
one of the national |abs and passed on pictures which
shows that they did sonme actual test on pipe to pipe
impact. And they all show that the pipes never crinp
conpl etely bl ocked.

VI CE CHAI RVAN SHACK: But then ny question
t here was, okay, you denonstrated that for 3-inch pipe
and you recorded the result for a 4-inch pipe, but
isn't it easier to crinp a 1-inch pipe?

MR, SHEIKH. No, it's actually the
reverse

VI CE CHAI RVAN SHACK: It's harder?

MR. SHEI KH: Right. Because the stiffness
of the 1-inch pipe is in bending, is nmuch snaller than
in the crushing, you know, as you can inagine, if you
have a smaller dianeter and you' re pushing it with a
bi gger dianeter, it's much harder to crush. Before it

crushes, it bends.

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

70
VI CE CHAlI RMAN SHACK: But | envision it

bending so nuch that it's sonme plastic hinge that
forms the kink.

MR SHEIKH  Yes, but before it forns a
hinge, it breaks. And --

VI CE CHAI RMAN SHACK: Ckay, | guess that's
-- is it clear that a 1-inch pipe will break faster
than a 4-inch pipe or a 3-inch pipe?

MR SHEIKH. That is true, because the
stiffness -- | nmean the ultinmate capacity of the pipe
i s dependent on the stiffness of the pipe and that
stiffness is based on the dianmeter. |It's the dianeter
to the top power of 4 is the stiffness.

VI CE CHAI RMVAN SHACK:  Yes.

MR. SHEIKH. So a 4-inch pipe doesn't
break, | nean conpletely shuts. One-inch pipe cannot.
And this report is 5to 5 inpact, 6395. | have shared
it with you. They also did this ANSYS' s work on it,
previ ously, and they cane up with t he same concl usi on.

But let ne find out. W are going
def ense-in-depth. Nunber one, we have shown t hat
there is no realistic possibility of the pipe
i mpacting the bundle. Then we are saying if it
i mpacts, it's not going to crinp.

MEMBER DENNI NG Can you take us back
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again to the Slide 14. There you are sayi ng based
upon that, that the pipe isn't going to inpact the
bundle. What if the pipe break had occurred at the
other end, is there a possibility of a break
configuration in which you would have forces noving
t hat pi pe up?

MR. SHEI KH: Pi pe breaks are based on our
Reg. Guide and they are for the RCS, the breaks are
identified with the stress levels and this is the
breaks we are considering is the break at the nozzl es.

MEMBER DENNI NG So you don't allow the
breaks to occur in places other than what you consi der
to be the high stress levels like in a nozzle?

MR. SHEIKH. And you can't have a break up
in the center of the pipe. These have to be -- the
breaks have to be at the nozzle.

MEMBER DENNING It's just not all owed,
huh?

(Laughter.)

| mean you physically don't think you can
break a pipe there is what you're sayi ng?

MR SHEIKH: And that is the basis of al
the OSEP 3 plants. W don't consider a break in the
m ddl e of the pipe. This is not special for these.

W do the sane thing for the plants which are |icensed
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after this generic issue.

MEMBER DENNING For any pipe crinp
anal ysi s.

MR. SHEIKH: Right. Anyway, so after we
have done thi s anal ysis and we concl uded t hat the pipe
will bend wthout significant crushing or crinping
before rupture and as was nentioned and passed out
t hese pictures, this behavior is consistent wth what
we have observed in previous tests.

However, to get to the PR core danmge
frequently, we cane up with the arbitrary nunber of .1
for this factor RUPTROB to determ ne what Harold has
determ ned the value is.

MEMBER DENNING Ckay, so this is
equi val ent to saying that a fracture somewhere in the
mddle there is 10 percent of the probability that
you'll get a fracture at the nozzle, assune it's not
i npossi ble to break the straight pipe.

MR. SHEIKH: Right. And these on top of
it, Harold's cal cul ati ons are based on NUREG 1150 and
all the draft NUREGs which we are going to be
publ i shing soon. For |arge damage of pipes, the
probability of failure is two orders of magnitude
higher. So even if you consider a problemwth 1, 2

is still okay.
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So let ne just carry on with the next one.

(Sl'ide change.)

MR. SHEIKH: This layout, is |ike we said,
is for the other newer plants with a GE3, GE4 and GE5
and essentially the two sets of bundles run parall el
on each side of the reactor and there is an RHR pi pe
up there as shown in Section 8 and it can break.
There, again, the way the analysis is done is it's a
guillotine break on the RHR on these |ines and when
you have a guillotine break, the pipe breaks straight
inthe direction. 1It's assumed to break straight in
line of the pipe.

So as you can see in picture, there is
very little series of gaps, 12 to 15 inches here, so
if the break occurs here, the pipe is going to go
straight and the likelihood of this hitting this
bundl e whi ch are separated by 15 inches is at least in
the determ nistic approach, we don't consider it.

MEMBER DENNI NG:  But my i npression | ooki ng
at pipe whips is they go all over the place. Am|
wWrong?

VI CE CHAI RVAN SHACK: Li ke a firehose.

MEMBER DENNI NG Yes, like a firehose. |Is
t hat not true?

MR. SHEI KH: These are postul at ed breaks.
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| f you have a pipe break, we are assuning that it's a
certain guillotine break which neans the whole
ci rcunference breaks.

MEMBER DENNI NG Yes, but don't you have
to do it in the nost conservative manner in termns of
t hi nking of well, that there could be lateral --

VI CE CHAI RVAN SHACK: A zone of influence
that | ooks |ike a cone?

MR. SHEIKH: |If you see the guidelines the
way it is doneit's straight. That's the force that's
taken, going straight in the axis of the pipe.

MEMBER APOSTOLAKI S:  Cui delines? \Wose
gui del i nes are these?

MR. SHEI KH: The MEB gui del i nes, the way
the plans are designed to always take the full strip
out .

MEMBER APOSTCOLAKIS: | don't know what
that means. The guidelines take precedence.

MEMBER DENNI NG  The question is do you
really believe that -- | nean | realize you nay not
believe in a guillotine break, but to say that it
happens in just the nost ideal fashion so that there
aren't lateral forces, that certainly doesn't seem
like a very good regul atory, conservative regul atory

posi tion.
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| can certainly see in certain conditions
where that's the npbst conservative thing to do, but
here it just happens that everything |ined up so that
it's going to go and not hit anything whereas
somet hing that m ght be nore real, there woul d be sone
probability it woul d.

MEMBER SIEBER  Maybe | can give you a
little insight. 1've not seen formal experinents in
pi pe breaks, but |'ve seen coal-fired power plant
boi |l er tubes burst and what they do and they actually
do not whip around. They will deflect into sone
position where there is some mninmzation of the
forces onit and just stay there. They may be tw sted
and they change from the original flow vector, 90
degrees or what have you, but they don't flip around
and spray like a firehose does. | don't know if that
provi des any insight or not.

MR. SHEI KH: But going back, this is --
this is |ike defense-in-depth. Once we have
established that the pi pe noves sideways for the
pur pose of Ceneric Issue 80, even if it hits those
bundles, we are saying that it's not going to
conpletely block the pipe and that's the issue. W
can defer on whether the pipe will not whip on the

side, but as far as the purpose of the CGeneric |ssue
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80, even if the pipe hitsit, it's not going to crinp
it conpletely shut and that's the issue.

MEMBER DENNING It's really not taking
credit for the possibility that it will whip in the
ot her direction which fromthat configurati on woul dn't
matter anyway. It will hit some of the pipes
regardless, but if it noves, it hits.

MR, SHEIKH. On the GE-5 plants, there are
a total of four plants and these are the |later
versions of the plants. Most of these plants have
installed pipe with restraints and we | ooked at the
pi pi ng anal ysis reports for these plants and we found
that * (10:52:25) point 2 is the only one predicting
a break as on the internedi ate val ve as shown on page
16.

Thi s break.

Al t hough the piping system we |ooked at
the piping systemfor all the four plants that they
all supplied by GE, configuration is the sane,
everything, and all other three plants don't postul ate
a break there.

So if bad breaks happen, there is a pipe
restraint here and we are saying even if there is a
possibility, we don't know, but thereis a possibility

that this pipe restraint can stop the pipe from
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i npacting the CRD bundl es here because the pipe
vertical section of the pipe will nove here.

However, once it hits, it's going to hit,
part of it is going to hit the concrete and part of it
is going to hit the CRD bundl es and t hen goi ng back to
my original argunent, if it happens, it won't crinp
it.

MEMBER DENNI NG Before you go on, let's
tal k about the crinping argunent, just to see whet her
-- there are sonme figures here that |ook |like they're
real pipes, but as far as ANSYS's ability to predict
this, howgood is it really able to do this? Isn't
this a -- | nean, this is a pretty difficult problem
as you get into the kinking area and | think that you
are maki ng an argunent that it failed before crinping
shut and do we really believe your failure criterion,
or is it possible that in the ANSYS analysis it's
believed to be a conservative assunption to say wel |,
it will fail at a certain condition whereas it could
be that in reality that it is able to survive to the
crinped position? How nmuch confidence should | have
in that ANSYS ability to predict this Kkind of
condition which gets into a kind of an unstabl e node
when you get to a certain |ocation?

MR. SHEl KH: | don't have the data here,
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but for another project we recently ran with anot her
program Abacus and the results are the sane.

MEMBER DENNING Well, that doesn't
necessarily give me a | ot of confidence.

Bill, what's your feeling? How rmuch
should | believe that anal ysis?

VI CE CHAI RVAN SHACK:  You know, that's the
thing, these things always predict the defornation.
The failure is the tricky part. It would be nice to
see the analysis benchnmarked agai nst sone of these
experi ments.

MR. SHEI KH. Right, but you know we are
tal king about is the threshold of failure. It's very
difficult to predict, but |ooking on the other hand,
we are tal king about a force of a thousand ki ps
hitting these snmall pipes and we are saying that 6
percent of the force it can destroy 70 of these pipes.
So we have to look in the order of the magnitude of
t he problem

MEMBER DENNI NG And how nmany -- | was
ki nd of wondering in the anal ysis, when we assune t hat
sonme are crinped, how many do we assune are crinped?
Does it just take one to get you into problemor do
you have to have multiple of the rods not able to

enter the core.
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MR. SHEI KH: Say that once agai n?

MEMBER DENNI NG Does it only take one rod
not entering the core to get you into trouble and do
we -- is that what you assune?

MR VANDERMOLEN: It takes nore than one
rod, but we don't take credit for that. W assune
that -- I'll get into that in a mnute.

VI CE CHAI RMAN SHACK: But com ng back
your argunent is again with a very snall force you're
going to fail the pipe, therefore with the realistic
bi gger force, your chances of failing the pipe are
virtually one and you're going to take it at point 1
anyway and so you're conservative.

MEMBER DENNI NG But | do see where you've
got these bundl ed where you're running into and you
made
-- knocked the heck out of the first couple of them
and then as they' re kind of |osing energy and you have
to get one, if that's what it took and that's kind of
what |' m wondering, is how many --

MR. SHEIKH. That's what I'mtrying to
say, that the force, the inpact force is dependent on
the gap between the RCS pipe and the bundles. And
what | cal cul ated assunes that it's only a 6-inch gap

and you hit the big pipe on the 70 bundl es as 70 pi pes
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in a bundle and it only takes 6 percent of the force
to destroy all those bundl es.

MEMBER DENNI NG Ch, | see what you're
saying. They have -- the factor there isn't very
inmportant at all. That's not what's involved with
bringing the pipe to rest.

MR. SHEI KH: So you have 25-inch gap, the
i mpact force is significantly nore.

MR. VANDERMOLEN: Wl |, going on to nunber
17, let ne describe alittle bit about howwe tried to
turn this in a probabilistic analysis. As Abdul said
a nonment ago, we use the four factors that cane from
an earlier study.

The end state, of course, you nmnust
multiply these four probabilities together. |It's
actually a little bit nore conplicated than that.
Again, as we said earlier for our initiating event
frequency, we use sort of a classic value that was
used in NUREG 1150. W are aware that there are
numer ous studies that are comng up with snaller
nunbers, but we didn't at this point want to take
credit for them But we are aware that they're there.

The next tw factors are basically
geonetrical. W put those in the analysis only unlike

the initiating event frequency which is typically a
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| ong normal distribution going up or down a factor of
10, the next two we put together a norm
di stribution, not | ong normal, but normal, thinkingit
was nore appropriate for that particul ar paraneter and
the way it was based. And we actually have nore data
there than we do in the LOCA, so we can be fairly
certain that we can capture it that way.

The interesting one is the very | ast one,
RUPTPROB which is not a rupture probability, but
instead the probability of the pipe whip or jet
i mpi ngenent causing CRD system failure. Now, as we
wer e di scussing before in these cal cul ati ons done on
ANSYS real ly say that it's not going to happen at al
and when you put on a distribution there, it's really
sort of a degree of belief how confident are you of
t hose answers and have those col | eagues told us that
we' ve allowed about a 10 percent likelihood that it
coul d happen, that the cal culations m ght not nodel
everything correctly.

And the way we handle that in this
anal ysis which is has been l|abeled a bit primtive,
but we think is defensible is to take an exponenti al
di stribution where it comes down, it has its maxi mum
Oat zero, but we adjusted the exponential paraneter to

make the nean of that distribution equal to .1. And
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we put those in our various codes.

MEMBER DENNI NG Before you get to the
bottom|ine, back on the initiating event frequency,
how does that get apportioned anong the piping. |
can't renenber exactly howit's really done. | know
-- | think in WASH 1400, it was per |ength of pipe and
that wasn't a very good way to do

MR. VANDERMOLEN: WASH 1400 and 1150 it
was considered to be 10* for all the piping put
t oget her. But sonehow we cane up with that and
can't renenber whether that was -- and | think there
were |length of pipe argunents on it as opposed to
nunber of junctions or things like that.

MEMBER DENNING |'ve seen it done both
ways.

MR. VANDERMCLEN:  Yes.

MEMBER DENNING  Then how did you
apportion that?

MR. VANDERMOLEN: The apportioning factors
are actually PIPETYPE and TYPEFRAC as Abdul j ust
di scussed.

MEMBER DENNING That's a pl ant-wi de
frequency and then these others --

MR. VANDERMOLEN: Fortunately, you have

two of the systens that coul d be involved and then to
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the vul nerability areas near the SER new | i nes.

| should turn it over to Abdul for that.

MR. SHEIKH: As | explained, the other two
factors of PIPETYPE is the issue of the total nunber
of breaks in all the high energy lines in the
containnment. |I'msorry, the total of the fraction of
the total nunber of breaks in the RHRIines inside the
cont ai nnment di vided by the total nunber of breaks and
the high energy lines with the steamline, the feed
water line, all the lines which are inside the
cont ai nnent .

MEMBER DENNI NG  How do you deci de what
that fraction ought to be? 1Is it length of piping or
isit --

MR SHEI KH: No, the nunber of breaks.

VI CE CHAI RVAN SHACK: Which is like high
stress junctions.

MEMBER DENNI NG The nunber of junctions.

VI CE CHAI RVAN SHACK: Well, high stress
| ocati ons.

MEMBER DENNI NG  Hi gh stress | ocations
So it's proportional to the nunber of high stress
| ocati ons.

MR. SHEI KH: Right.

VI CE CHAI RMAN SHACK: Wi ch probably isn't
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too different from other ways you could apportion it

out .

MEMBER APOSTOLAKIS: What is a *
(11: 02: 57).

MR. VANDERMOLEN: WASH 1400 goes back a
| ong ways.

MEMBER APCSTCOLAKIS: | thought there was
nore recent work.

MR. VANDERMOLEN: There is nore recent
work. They all predict |ower values. W thought if
we used this, no one woul d argue.

(Laughter.)

MEMBER APCSTCOLAKIS:  Unl ess your results
wer e undesirabl e.

MR VANDERMOLEN: Well, that's true.

Vel |, absol utely, yes. This happens fairly
frequently. Quite often at Engi neer * (11:03:28)
Space, we are working in areas that are pushing the
envelope a little bit on PRA technology. So it's not

an unusual situation. W try to bound it where we

can. And unlike a classic PRA, we are sonetines using

a consi derabl e approach, at least | would not want to
-- I'"'mnot sure | would feel confortable closing this
issue out by taking credit for one of these newer

distributions until it's been thoroughly approved,
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peer-reviewed and certainly with the stanmp of this
Committee on it.

MEMBER APOSTOLAKI S:  So your definition of
classic is going back to the reactor safety standard?

MR. VANDERMCLEN:  Yes.

MEMBER APOSTOLAKI'S:  Not to the Romans and
t he G eeks.

MR. VANDERMOLEN: Not to the Romans, no.
It went back to WASH 1400 and the reg. took it from
t here.

MEMBER APOSTOLAKIS: So are we going to
see these distributions now?

MR. VANDERMOLEN: | didn't pick them out.
| dread to tell you how it came out, yes.

MEMBER PONERS:. It seens to be in your
argurment that a high energy line break is equally
probabl e at all, high stress |ocation?

MEMBER APOSTOLAKI S:  Yes.

MR. VANDERMOLEN: That's correct.

MEMBER PONERS: It seenms to me | would
have hinted to take it -- saying it's either where it
doesn't danmamge to ny CRD piping or not and since |
have no idea | would take it 50-50.

MR. SHEIKH: That is countered by the fact

that TYPEFRAC which is the ratio of the RHR piping
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whi ch can affect the CRD bundles as conpared to the
total |ength of RHR piping inside container.

MEMBER PONERS: Well, | will tell you what
nmy inherent fear is is that by breaking it down into
t hese PIPETYPE and TYPEFRAC that you're trying --
you're segnenting down areas that you don't know
anyt hi ng about and you get the classic probl emhave |
segnented it far enough, it doesn't nmatter what
probability | put in there or I will come up with a
new consequence or result.

MR VANDERMOLEN: | like to think that we
don't do things like that.

MEMBER POAERS: So would I, but | nean --

MR. VANDERMOLEN: [It's the best approach

we have. |If there were -- |I'mnot aware of any ot her
bases. |If anyone knows of one, we would be nore than
happy to use it. [|I'mnot aware of any.

MEMBER PONERS: | guess the responsibility

is to show sensitive you are the particul ars of these
di stri butions.

MR. VANDERMOLEN: Yes. It's actually, for
the width of these distributions, it's not very
sensitive. Things are pretty well dom nated by that
initial event frequency uncertainty which is a factor

of 10. These are not going to be anywhere near that.
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And of course, that |ast one with the exponential has
along tail on it.

Going on to the next slide, I'lIl show you
what happens when you start cranking it through. |It's
t he usual sort of thing and I have to give the sernon
| always have to give whenever | show one of these
tables. The fact that we've shown themto two
significant figures does not nean that we know these
things to that accuracy. The accuracy is shown by
| ooki ng at the various col ums.

VI CE CHAI RMVAN SHACK: Don't apol ogi ze
this is great.

(Laughter.)

MR. VANDERMOLEN:. The nmj or reason --
al ways have to apol ogi ze to soneone --

VI CE CHAI RVAN SHACK: No, you don't have
to. This is great.

MR. VANDERMOLEN: One tine | tried doing
it at just one significant figure, then the point
estimates | ooked just like the means and sonebody
asked if 1'd actually done the work.

(Laughter.)

MR SHEIKH: Just a nmonent if | could
interrupt, we always have to namke that speech

(Laughter.)
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VI CE CHAI RMAN SHACK: These things are

critical. These guys did the right thing here.
MR VANDERMOLEN: 1'd like to discuss a
little bit what this really means and | think | can --
MEMBER APCSTOLAKI S: Why are your means sSo
close to the * (11:08:01)

MR. VANDERMOLEN: As far as | can tel

it's fortuitous. | think it's because the exponentia
and the -- it's being dom nated by the --
MEMBER APOSTOLAKIS: | think it's because

you have long tails. It shouldn't happen. So what
happened to your tails?

MR. VANDERMOLEN: They're there. It's
10,000 -- it's wiggling every one of those paraneters
up through its distribution and we did the cal cul ation
10, 000 ti nes.

MEMBER APOSTOLAKIS: So the nmean is a
rigorous Monte Carlo result?

MR. VANDERMOLEN: Yes. Not LHS, it's
Monte Carl o.

MEMBER APOSTOLAKI S:  Yes.

MEMBER PONERS: It sinply refutes the oft-
guoted argunent that point estimates are close to
medi ans.

MEMBER APOSTCLAKI'S:  Yes, but | think it
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depends a |l ot on the shape of the distribution.

MR. VANDERMOLEN: It does.

MEMBER APCSTCOLAKIS:  And also it depends
on what you call point estinmate. Wat is your point
esti mat e?

MR. VANDERMOLEN: It's nultiplying four
nmeans toget her.

MEMBER APOSTOLAKI S:  The neans. You see,
the biggest question with the PRAs is whether the
i nputs are actual ly neans.

MR. VANDERMCLEN:  Yes.

MEMBER APOSTOLAKI S:  It's not so nuch what
happens to the i nputs after you cal culate. As soneone
fromthe staff told us once, they are neans because we
say they are which | thought was a very good answer.

MEMBER PONERS: When you do an uncertainty
anal ysis you take that nunber and you put an error
factor on it and it will still be the nean.

MR. VANDERMOLEN: It's a wi der question
than this generic issue, but --

MEMBER APOCSTOLAKIS: The driver here,
that's inportant. Do you have a single event or
failure that drives these nunbers? It doesn't appear
that you have that.

MR. VANDERMOLEN: No, not that | know 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

90

no.
MEMBER APOSTOLAKIS:  Yes, you don't.
kay, so you really have defense-in-depth too.
MR. VANDERMOLEN: | guess we do.
MEMBER APOSTCOLAKIS: You don't guess,
however, you do.
(Laughter.)

MR. VANDERMOLEN: | hadn't thought about

MEMBER APCSTCOLAKIS: Wl |, that's why you
come before this Conmmittee to get insights.

(Laughter.)

MR. VANDERMOLEN. Well, | have to say
appearing here is often very thought-provoking.

MEMBER DENNING And this is the sequence
frequencies. This is not the core damage frequency.

MR. VANDERMOLEN: That is exactly what |I'm
about to address. It's very tenpting to call these
core damage frequencies, but it isn't really. Calling
t hese core danmage frequencies -- in a very real sense
we do, is a very conservative assunption and | think
|"mgoing to try and address -- | can't renenber the
exact readi ng of your question earlier, but |et ne see
if I can address it.

What happens in this reactor when this
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actual |y happens, you've broken a pipe. The plant,
t he reactor depressurizes over a period of tine, not
instantly, but fairly rapidly. The chain reaction
stops very quickly due to the high voiding, but once
you' ve gotten the whole core steambl anket, it starts
refilling, some of that | sort of left out.

Now it is true that a voiding water
reactor at cold, clean, beginning-of-cycle conditions
can achieve criticality on just two rods, if they're
adj acent, or diagonally adjacent. Now this is clearly
going to be a troublesone situation, but ultimtely
you want to take this reactor apart after the
accident. You' ve got to have to find sonme way of
getting it subcritical. I1t's not inpossible, but it
is going to be troubl esone.

But | ook at what happens ri ght afterwards.
As it cones in, you are going to get plenty of
voiding. You will refill the core up to the coll apse
level, up to the two-thirds core height of this
accident that matches the jet punp height. And it
takes 30 to 40 seconds to refill that core. | wll
say that because | don't want to beat this to death,
but the original question of this CGeneric |Issue was
the possibility of reactivity excursion and the

reactivity excursion -- the fill time constant of the
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fuel is about six seconds, |ess for sone of the nodern
desi gns, but on that order.

You are not going to add reactivity so
qgui ckly that you don't get noderator feedback. So
you're going to lower the rods by the voiding and
you're not going to get that excursion.

You do worry a little bit about
overheating certain areas of the core and it's part of
the refl ood, but maybe not as nuch as you m ght think
because you will turn the chain reaction back on again
when you're quenching the core, so you're already
turning it over.

But you can get into trouble. This is not
a benign event. Utimtely, you re going to reflood
that core and it's not going to shut off. Now
refl oodi ng the core keeps you fromdi saster right at
t he begi nning, but ultimtely you have to have a heat
sink established to the outside. You did that in a
boiling water reactor with the RHR heat exchangers.
There are four of themand typically they will add up
to about two and a half percent of radi ot hernmal power
in their heat dissipation capacity.

MEMBER APCSTCLAKI S: Decay heat.

MR. VANDERMOLEN: Right. Now decay heat

is going to be fairly high right after the event, but
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capacity in the pool. But

over the long term after about -- let's see about

four hours it got up to 1 percent

i n your decay heat

production, 1 percent of radi othernmal power. |'mjust

usi ng that as a benchnark.

And you can dissipate two

and a hal f percent.
t he plant down.

But if
coupl e of rods out

probl em

cluster, but as |on

you don't

You probably have a fairly,

That's nore than enough to bring

turn the core off, a
are probably not going to be a
honestly | arge

g as you can stay below a few

percent power, you can probably handle it, but if you

knock out a quarter

you're going to boil

of the core, then ultimtely

t he suppression pool. You're

going to I ose MPSH and your RHR injection and you're
going to have a problemin the core.
MEMBER DENNI NG Are you assum ng there's

no ink or is there sone reason why it wouldn't inject?

| nk?

MR. VANDERMOLEN:. Ch, standby I|iquid.

MEMBER DENNI NG  Standby liquid, yes

MR. VANDERMOLEN: W didn't give credit
for it and the reasonis sem-liquid control is sized,
well, it was originally sized to borate reactor with

the reactor vessel's nornmal inventory. Nowin this
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accident, you are deluding it wth the entire
suppression pool, punping it through. Now that adds
about 7.5 vessel inventories, at | east at Browns Ferry
which is the plant | had them check. | think the
others are going typically to that. So that's going
to |lower your ultimte concentration by roughly a
factor of eight. It's not going to be enough to bring
you sone critical -- nowthat, | don't have any
nunbers. | understand that some of these plants are
now using isotopically enriched boron 10. | don't
know what these situations will be there. But that's
the reason we're not giving credit for it.

Nor have we given credit for another
possibility, every boiler has some way of punping
river water in there. Usually, it's a chain of valve
or two between the service water and the RHR
i njection, but there's always some way where you can
ultimately flood the whole thing. It's not normally
credited for sonething like this, but that could be
done as well. That woul d be nanual operation of the
part of the operators unl ocking padl ocks and what not
on valves or putting in flanges, * (11:15:17) pieces
bet ween flanges, sonething of that nature. You
clearly woul d never want to do that under any norna

ci rcunst ances, but they do that have. It's called --
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what is it called? |'mhaving a senior nonent here.

MEMBER DENNI NG  The ultimate disaster.

MR. VANDERMOLEN: Well, they have sone
slang words for it that | don't want to repeat here,
but I can't renenber the polite word for it.

St andby cool ant supply, | believe it is,
is what you find in the training nmanuals. So that is
al so there.

Vel l, keeping that all in mnd, you see
t hat what we've calcul ated here are estinmated, a
probability or a frequency of that state where you
have a refilled reactor with some nunber of rods |eft
behi nd. That does not necessarily equate to a core
damage frequency. However, our thresholds for core
damage frequency are even for a plant that's fairly
high inits existing core damage frequency are in the
order of -- the threshold is 10 ° Al the plants
affected here intheir I PEs are reporting an exi sting
core damage frequency | ower than that. These are al
nunbers that in Managenent Directive 6. 4.

Normal |y, they'd have to have sonething --
or 10° in order to be able to take action based on
core damage frequency. So this isn't going to make it
over the threshold for that. That doesn't nean that

we |ike the situation. It means that we don't have
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enough basis to actually take the regul atory action
where t he burden of proof is on the agency. W did --
we were not satisfied with just this. W thought
well, this is not really an early core damage event,
but let's at | east | ook at public risk. And we had no
easy way of doi ng that because we have no pl ant damage
state for the Level 2 and Level 3 anal yses, but what
we did, there was one that had sone simlarities and
that is a plant damage state called PDS7 in the NUREG
50 analysis of the Peach Bottom Plant. This one was
initiated by an i nadvertently opened relief val ve t hat
neets at the suppression pool.

|"m not going to go into the -- all the
details of that. You have an expert sitting right
over there who knows all about ATWS events, but you
wind up in a situation where again, you have a reactor
that isn't shutting off and a heated up pool. It is
different inthat this PDSinvol ves the possibility of
hi gh pressure in the vessel, whereas in this generic
issue since it's started by a large break LOCA, you
know t hat the vessel will be depressurized.

W have a code t hat basical |y uses tabul ar
information to reproduce the NUREG 1150 Level 2
analysis and we ran that out and using the Generic

| ssue standard site, which is not the same as Peach
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Bottom it's a uniform popul ation density 340 people
per square mle which is the U S. average that we use
for these Generic |Issues. And we got about .89 person
per rem per reactor year out of this. Gbviously, |
don't believe the .89. This is a different plant
damage st at enent about that bei ng accurate anyway, but
somewhere in the order of 1 person rem per reactor
year or |less which is well bel ow our threshold.

And | didn't put it on the slide, but just
for the fun of it, we also ran the calcul ation since
we had the conputer set up with a classic LOCA pl ant
damage state, that's PDS-1. It got a risk value in
terns of person REMper reactor year that was actually
less in the order of .6.

So based on that --

MEMBER DENNI NG  Wien you said classic
LOCA, did you nean | eading to core damage, or did you
just nmean LOCA? A mitigated LOCA?

MR. VANDERMOLEN: Well, for that plant
damage state in the NUREG 1150 that is a LOCA where
the ECCS didn't work, so that damage st ate does assune
that you are nelting the core, yes.

So ultimately, based on all this, that
although we do intend to keep an eye on these

configurations in the future, | don't |ike surprises
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like this, but based on t hese nunbers, the core damage
frequency and public risk are bel owour threshol ds for
taking action, and if you gentlenen agree and will
give us a letter to that effect, we intend to close
this out with no additional requirenents.

| should note in passing that our
experience has been that the industry does pay
attention to these CGeneric |Issues even when they are
closed out and | suspect that there may be nore
attention placed on the i nspection of those vul nerabl e
sections of piping, maybe a little bit extra as a
result of this, but | can't really take credit for
t hat .

That concludes our presentation, so
gentlemen, | and M. Sheikh are nore than happy to
answer any of your remaining questions.

MEMBER BONACA: | have a question about
the four configurations you |ooked at, different
design. How confortable are you that those are pretty
much al so the pi ping configurations and that that wll
be common to all of them Are they pretty standard?

MR. SHEI KH. They're pretty standard, but
they are supplied by GE plants and the previous
wal kdowns performed by -- for NUREG previously in in

1998 deternm ned that to be true.
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MR. VANDERMOLEN: But an addendum on t hat,

| discussed that rather extensively with Adm ral Hare
* (11:21:13) because erratically I'm the one that
wrote the analysis back in 1983 and felt alittle bit
stung by this revelation, so | -- based on that, on
t he wal kdowns, | was willing to agree with him but |
wanted to make pretty sure.

MEMBER SIEBER:. All right, any additional
guestions?

If not, 1'd Iike to thank you, Abdul and
Harol d and Jack for the presentation today and since
there are no further questions, M. Chairman, | turn
it back to you.

VI CE CHAI RVAN SHACK: Ahead of schedul e
again. W wll recess for lunch until 12:45.

(Wher eupon, at 11:22 a.m, the neeting was
recessed, to reconvene at 12:45 p.m)

VI CE CHAI RVAN SHACK: W' || conme back into
sessi on now.

Qur next topic is Resolution of ACRS
Comments on the Draft Final Regulatory Guide entitled
"Ri sk-1nformed Performance-Based Fire Protection for
Exi sting Li ghtwater Nucl ear Powerplants.” And George
will lead us through this topic.

MEMBER APOSTOLAKI S:  Thank you. Qur

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

100

Subconmmittee on Fire Protection reviewed this matter
during its My 17, 2005, neeting, and the ful
committee reviewed it during its 523rd neeting | ast
June, at which neeting we wote a letter to the EDO
dated June 14, 2005.

And in t he letter we had Si X
recommendations, the nost inportant one being the
first reconendation that the Regul atory Gui de shoul d
not be issued in its present form and there were
ot her coments, concl usions, and reconmendati ons.

W received a response fromthe EDO in
August of this year, in which the staff states that
they agree with our -- wth five of our six
recommendati ons, and they disagree with the | ast one,
whi ch was that the Regul atory Gui de shoul d be revised
to provide definitions of the maxi num expected fire
scenario and I|limting fire scenario that are
acceptable | guess to us.

So the staff disagreed with that. | think
t he mai n reason was t hat these definitions had al ready
been gi ven i n NFPA 805, which is an approved docunent .
And we never got back to approve docunents and anend
them do we?

So that's where we are now. | understand

today's session will be a relatively short one. And

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

101

we were ready to wite a letter, but | guess we wll
not. So | will turnit to M. Sunil Werakkody of the
O fice of Nucl ear Reactor Regul ation, who will |ead us
through this. Am1 doing the right thing?

MR. LYONS: Actually --

MEMBER APCSTOLAKIS: | am not doing the
right thing. |I'mturning it over to M. Lyons.
MR. LYONS: Yes. This is JimLyons. |I'm

the Director of the Division of Systens Safety and
Anal ysis, and | just wanted to say you are com ng back
with the -- with where we are on this Reg Guide. W
had hoped to have it all finalized and able to bring

back a conpletely revised version

W still have a few things that we're
working on that we'll go through today, so we can't
give you the final. But |I think we can give you a

good i dea of where we're going and what we're doing.

The other thing | wanted to say i s, maybe
you' ve seen the NRRis going to be reorgani zing. And
inthe newreorganization|l'mgoing to be the Director
of the Division of Ri sk Assessnment, and so we'll have
all the -- you know, Mke Tschilz, currently the
branch of SPSB, will be in ny division.

But included in our division will also be

the Fire Protection Branch. So Sunil will be com ng
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over and will be working with us in the D vision of
Ri sk Assessnent. So we're going to continue to nove
forward in risk-inform ng and usi ng perfornmance- based
regulations in the fire area. And so | just kind of
wanted to |l et you all know that as you nove forward.

MEMBER APCSTOLAKI S: When do you think you
will come back requesting a letter?

MR. LYONS: W are |looking at -- well,
we'll go to the next last slide first, | guess, which
is really Decenmber we woul d have the product ready to
come toyou. So | think it would be the first of next
year that we would be --

MEMBER APCSTCLAKI S:  February.

MR. LYONS: -- February that we woul d be
com ng back to finalize this.

MEMBER APOSTCLAKI'S: | understand we have
two persons on the phone. Wuld you please identify
your sel ves?

MR EUTRISS: Tom Eutriss from EPM

MEMBER APOCSTOLAKI S:  Just one person,

t hen?

MEMBER KRESS: Muist be.

MEMBER APCSTOLAKI S:  And what does EPM do
related to the subject matter of this neeting?

MR EUTRISS: W are a fire protection
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engi neering consul tant.

MEMBER APCSTCLAKI S:  Thank you

Okay. Now we'll go to Sunil

MR, VEERAKKCDY: Yes.

MEMBER APOCSTOLAKI'S: Al right.

MR. WEERAKKODY: Again, ny nane is Suni
Weer akkody. | amthe Section Chief of Fire
Protection.

Next slide, please.

As Ji mnentioned, we cane to you about two
nont hs ago to ask your endorsenment on the Regul atory
Quide for 805 in its final form You had a nunber of
comments. One major coment was to not issue the Reg
Quide in the formin which we presented it to you.

Si nce t hen, we have spent about two nont hs
di scussi ng your coments. W had a public neeting to
share your comments with the other stakehol ders, al
external stakehol ders.

MEMBER APOSTOLAKIS: Geez. Do we have
that much of an inpact?

MR. WEERAKKQODY: In this particul ar case,
you di d.

MEMBER APOSTOLAKI S:  Oh.

MR. WEERAKKCDY: Subsequently, we nade

some changes to the Regulatory GQuide. NEl nade
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several significant changes to NEl 04-02 to address
your comments.

Activities on 805 will conclude on other
ri sk-informed regul ations such as proposed rule on
10 CFR 50.46(a). As a result, we identified several
ot her issues that we nust address, which is why we are
-- you are not seeing the final product today.

At the concl usi on of today's presentation,
if tinme permits, at -- | plan to provide you at a very
hi gh | evel what those issues are. Today, we are not
going to seek your endorsenment to issue this Reg
GQuide. W want to informyou of the changes that we
made to the Reg Guide and the NEI-04 to address your
si X comrents.

After we address all issues | nentioned
about, we will submt the Reg Guide and NElI report,
too, for your review and endorsenment around -- in
Decenber .

Next slide, please.

Today' s presentationw || consist of three
main itens. First, Paul Lain, the Project Manager for
805, will spend a few mnutes to inform you about
where we are with respect to the inplenentation of
805. His presentation is relevant, because he -- it

will go along way i n addressing a maj or concern that
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you expressed at the last neeting with respect to
licensee's plans to develop and use fire PRAs in
support of 805.

Then, Bob Randlinski will present to you
the list of your conmments and how we changed NEI-042
and Reg Guide to address your conments to the best of
our understandi ng of those comments.

Next slide, please.

The next step, we plan to have several
neetings internally, and then alsowith the public, to
di scuss the -- a couple of the other issues we need to
address. Specifically, we want to nmeet with our pil ot
al so and get their views. Therefore, our planned next
step is to provide a final Reg Guide, and NEl will
forward it to you in md-Decenber, and seek your
endorsenent to release it next year at that tinme.

And with that, |I would like to turn it
over to Paul Lain.

Also, | just want to say we have Dr. Ray
Gl lucci and Dr. Gareth Perry, in case you have any
guestions that are difficult for us to answer. Ckay.

MR. LAIN. CGood afternoon. |'d like to
just give the committee a short brief on 805, keep you
guys abreast on the inplenentation.

W currently have commtnents from Duke
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Power and Progress Energy to transition all of their
12 units to 805. We have been informed that Dom nion
and Constellation are considering transitioning their
fleets. And single plants |ike Beaver Valley and
Cal |l oway are seriously considering transitioning.

W expect in Decenber that we'll -- it'll
probably be a decision point for alot of facilities,
since there's a deadline enforcement discretion for
exi sting non-conpliances that ends in Decenber 31st.

We have chosen Cconee and Denni s Henni ke
from Duke, and Sharon Harris from Progress to be our
pilot plants, and we had a kickoff nmeeting with them
i n August to share sonme schedules. And we're going to
neet with both of themin Novenber for our first pilot
observation to review their evaluations of fire-
i nduced nultiple spurious circuit failures, nuclear
safety performance criteria, and the change contro
process that they're going through.

Qur second visit right nowis tentatively
scheduled in March to review their progress on how
they're transitioning over the fundanmental elenents
within -- it's the Chapter 3 of 805. And then, also
their fire PRA status, how that's com ng.

Next slide, please.

Wth this slide, we'd like to really
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stress that the transitioning plants --

MEMBER APOSTCLAKI S:  Excuse ne.

MR LAIN Yes, sir?

MEMBER APCSTCOLAKIS: How long will this
transition take?

MR LAIN. Duke Power has committed to do
it in tw years, and Progress Energy would like to
have three years to do it.

MEMBER APOSTOLAKI S: It takes three years,
huh?

MR LAIN And it's all ina lot of their
traci ng cabl es and developing their fire PRA

MEMBER APOSTOLAKIS: | see. So they --
wel |l --

MR. LAIN. And what they're doing is
they' re staggering their plants to do it, so they're
-- they're sort of starting a new one every -- every
year, and so they're --

MEMBER APOSTOLAKI S:  The transition itself
does not require a fire PRA right? It's afterwards
t hat --

MR LAIN It's afterwards that hel ps
them But within their change control process --

MEMBER APCSTCLAKI S:  Absol utely.

MR LAIN. -- afire PRAreally helps
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them if they come upon areas that they do not -- are
not in conpliance --

MEMBER APOSTOLAKI S:  That's right

MR LAIN. -- it helps themwth their
transition. So they are working --

MEMBER APOSTOLAKI S: So they have al ready
started this?

MR LAIN:  Yes.

MEMBER APOSTOLAKIS:  Very good. Very

good.

MR. LAIN.  Ckay.

MEMBER APOSTOLAKI S: Do we know why? |
nmean, why did they decide todoit? | nean, the | ocal

peopl e are saying that they have invested so much in
Appendi x R conpliance. Wat is --

MR LAIN. | think that one of the big
notivators is the circuit analysis. Duke Power kind
of did a circuit analysis process by a process of
elimnation, short of -- | don't -- to best describe
that is that they sort of -- they figured out what
wasn't in a room and then they -- they figured that
their cables were safe.

Now t hey're actually running through and
tracing all their cables and making sure that, you

know, they don't end up having a Train A and Train B
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affected at the same time. A lot of this canme out of
the testing that NElI did on spurious actuation of
cabl es when the industry indicated that they didn't
think that nore than one spurious actuation could
happen at a single tine. And the testing ended up
kind of proving that the rmultiple spurious could
happen.

MEMBER APOSTOLAKI S: | see.

MR LAIN And so there has been a | ot of
activity in the last couple of years to sort of cone
to light on what the agency expects. And we've had a
regul atory informati on sunmary -- one or two -- we've
revised those -- that have come out. And these two
plants are two of the plants that figure they really

need to go back and rereview their safe shutdown

anal ysi s.

MEMBER APCSTCOLAKI S:  (Okay. Thanks.

MR. LAIN. So they've both comrtted to
spend sort of thousands of hours to sort of -- to

transition the tracer cables and enhance their fire
PRA. And | think Progress Energy quoted to do their
-- all their sites $40- to $60 nmillion. So they've
committed to spend quite a bit of noney.

Qur first -- our current enforcenent

di scretion period is two years. Progress has
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requested that we -- we look at -- they'll need three
years to develop a quality fire PRA, and so we are
currently reviewing with the Ofice of Enforcenent to
-- that request.

W stressed to the licensees at |ast
nmonth's NEI information forumthat it would be
inmpractical to transition without a quality fire PRA,
and we will be scrutinizing the ones wi thout one, you
know, through the inspection process.

Qur last itemwe'd like to relay | guess
is that we've been revisiting the PRA and the fire
nodel i ng gui dance, such as Reg Guide 1.174, the draft
guide 1.200, RES s fire PRA nmethod -- nethodol ogy.
And to use for the NRCreview -- and we've identified
that sort of a fire PRA peer review nethodol ogy is
needed. So | think we've been in discussions with NE
on devel opnent.

MEMBER APCSTCOLAKIS: That's interesting.

MR. LAIN. And so as part of our having a
gquality fire PRA, we're working towards having a peer
revi ew net hodol ogy.

MEMBER APCSTOLAKIS: Do you think five is
going to play a role in all of this?

MR LAIN. | think five is one of the

nmet hods. They have revised five in the -- in the Reg
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Gui de, and we are | ooking at that through a fire nodel
effort. But we expect themto not just rely on the
old IPEEE itens. W expect themto sort of advance
and get -- produce better --

MEMBER APCSTCOLAKIS: Well, it originally
was i ntended to be a screening approach. So nowit's
not screening anynore.

MR.  WEERAKKCDY: To the best of ny
knowl edge -- and Ray nmight be able to -- | don't
bel i eve peopl e coul d have 805 and have five that they
prepared for | PEEEs. And to the best of ny know edge,
no one is even planning to do that.

DR, GALLUCCI: This is Ray Gall ucci
There is debate right now on the fire PRA Standard
Witing Commttee as to whether a five even qualifies
as a category 1. It's an ASME standard. It would be
| PEEE quality. Yes, it's the sanme type of thing for
t he ASME st andar d.

MR LAIN So now | would like to turn it
over to Bob to discuss nore about the specific Reg
Gui de.

MR. RANDLI NSKI: Good afternoon. M nane
is Bob Randlinski. As Sunil nentioned, ny
presentation is going to review the conments that we

received fromthe ACRS on the 805 Reg Guide, and on
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NEI 04-02, and talk about our response to those
comments, and al so descri be sone of the changes that
we made to these two docunments as a result of those
coment s.

The first comrent, as George nentioned,
was that they didn't believe that -- the comittee
does not believe that the Regul atory Guide is ready to
be issued in its present form W've -- we are
accepting the conments that were nade, the specific
comments that were nmade, on the Regul atory Gui de, and
both NEI and the staff have incorporated those
comments in arevisionto the Reg Guide and to 04-02.

So hopefully, based on our presentation
today and our discussion, that the commttee wll
agree that the Reg GQuide is ready to be issued.

W then plan to issue the Reg Gui de next
year, as Sunil nentioned, after submtting a draft
final version to the commttee in Decenber.

First specific coment was that the
initial fire nodeling approach should not be used as
an alternative to estimates of changes in CDF and
LERF. The way we addressed this was to revise
Figure 5-1 in NEI 04-02 and --

MEMBER APOSTOLAKIS: Onh, it's here.

MR. RANDLINSKI: It's in your handout. W
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can --

MEMBER APOSTOLAKIS:  Yes. Onh, that's the
old one. Yes. They are burning in that -- ah. You
guys are so good. ©Ch, we have a | aser point?

MR. RANDLINSKI: Ckay. This was the area
of concern last tine.

MEMBER APOSTOLAKIS: WAit, wait, wait.
The Reporter has a problem

MR. RANDLI NSKI: Okay. The area of
concern is -- this is the plant change eval uation of
the process in schematic form And this is from NE
04-02. It's Figure 5-1. This was the previous
revision, Revision 0, which is covered up by that
five. The area of concern was this path here, which
is the approach -- the fire nodeling approach to
eval uating a change, and it was shown as a parall el
path along -- in parallel with the risk assessnent
pat h.

And the concern was, by the conmittee
t hat a change coul d be eval uat ed using this path only,
and you woul d conpl ete the eval uation wi t hout actually
eval uating the risk, evaluating CDF and delta LERF

MEMBER APOSTOLAKI'S:  That's right.

MR. RANDLI NSKI: Okay? There was -- there

were words in the docunent itself that prohibited you
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fromdoing that, but it wasn't clear in the diagram
so we changed t he di agram

So that sane area of the schematic is here
under ri sk eval uation, and you see there's no parall el
path. Everything cones straight through. Everything
goes down through this step. Everything goes down
t hrough the step where you have to eval uate delta CDF
and delta LERF for every change.

MEMBER APOSTOLAKI S:  Good.

MR. RANDLI NSKI:  Ckay?

MEMBER APCSTCOLAKI S:  Very good.

MR RANDLINSKI: We've taken all -- we've
cleared all statenents fromO04-02 that indicated that
you m ght not be able -- or that you m ght be able to
use a fire nodeling approach by itself, and included
sonme statenments that nade it clear that you do have to
eval uate risk as well as looking at the fire nodel, if
you use that approach

MEMBER APOSTOLAKI S:  Ckay.

MR. RANDLI NSKI: Are there any questions
about the figure? No? kay.

The next comment was that the staff shoul d
not endorse nmet hods for eval uating delta CDF and delta
LERF that are not based on fire PRA. 10 CFR 50.48(c),

the rule, revised rule, and t he NFPA 805 do all owri sk
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assessments to be performed without a full fire PRA

So we cannot require the licensees to
develop a full fire PRA and use a full fire PRA
However, to the extent possible, we encourage the
i censees to do this and --

MEMBER APOSTOLAKIS:  Well, | would take a
di fferent approach, Bob. | would say, you know, you
show ne a delta CDF and a delta LERF, | want to be
convinced that this is a real delta CDF and a rea
delta LERF. | don't know how -- | don't care how you
do it. Wiy should | care whether they have a ful
fire PRA or a 63 percent fire PRA? Maybe, you know,
you don't need a full fire PRA in sonme instances.

MR. RANDLINSKI: Geat. Then we're in
agr eement .

MEMBER APOSTOLAKIS: But the focus is
delta CDF and delta LERF. In other words, | don't
t hi nk anyone shoul d conme here -- or to you, actually,
not to us -- and say, "W cal cul ated delta CDF, and we
didn't have a full fire PRA. And, you know, | think
it's okay."

The question is: is your delta CDF
realistic? That really should be the focus -- how you
didit. | nean, sone people are maybe so gifted that

they can just do it without any calculations. |It's
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three 10°  You know? But if it's real, thenit's

real .

MR, RANDLINSKI: Good. Then we're in
agr eenment .

MEMBER APOCSTOLAKIS: So | would -- we are
in agreenent, but naybe the tone -- the reason why
we're in agreenent may be different. | think it would

be nice to enphasi ze that when you eval uate delta CDF
and delta LERF, you go back to Regul atory Guide 1.174,
and you follow the rule. It says, you know, you
shoul d do this.

MR. RANDLI NSKI: Right.

MEMBER APCSTCLAKI S:  Shoul d represent --
certain decisions, you know, represent, you know,
everyt hing you can think of and all that.

MR. RANDLINSKI: Right. And we do
reference Reg Guide 1.174 --

MEMBER APOSTOLAKI S:  Ckay.

MR. RANDLI NSKI: -- for that purpose.

MEMBER APCSTCOLAKIS: But to go into what
50.48(c) and NFPA allow, yes, | nean, they allowit.
But if your delta CDF is not realistic, |I'msorry.

MR. RANDLI NSKI: Okay. And as Paul --

MEMBER APOSTOLAKI S:  Ri ght.

MR. RANDLI NSKI: -- as Paul nentioned, the
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first two utilities that are adopting 805 are doing --
are developing full fire PRAs.

MEMBER APOSTOLAKI S:  Which is --

MR. RANDLINSKI: And we really anticipate
or expect that all of the utilities will do that.

MEMBER APOSTOLAKIS: O course. | nean,
you are switching, and | think Paul nentioned, what,
$50-, $60 million that was spent. |It's ridiculous to
do it half --

MR. LAIN. Duke Power has kind of said
that, you know, you -- for the cost of a fire PRA, you
know, it's like doing -- doing a partial three tines
over. You know, you mght as well do the full fire
PRA to get the econony --

MEMBER APOSTOLAKI S:  Exactly.

MR. RANDLINSKI: -- and get the payback --

MEMBER APOSTOLAKI S:  Exactly.

MR RANDLINSKI: -- in the future, and to
be able to do the change control process
efficiently --

MEMBER APCSTCLAKI S:  Absol utely.

MR. RANDLINSKI: -- that you m ght as well
just make it --

MEMBER APOSTCLAKI'S: | don't know. Does

anybody know? Ray, nmaybe you know. How rmuch does the
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-- afull fire PRA cost?

DR. GALLUCCI: Wen | was at Ganay,
starting with an internal events fire PRA and al ready
havi ng the cables traced, it cost about $150K

MEMBER APCSTCLAKI S: That's not hi ng.

MR. LAIN. The big cost is tracing the
cabl es, which has been said 5- to 7,000 nmanhours.

MEMBER APOSTCOLAKI'S:  So | et me understand
this. |If they don't do a full fire PRA they don't
have to trace the cabl es?

MR LAIN. | mean, | would think they
woul d need to trace the cables for -- you know, in
that area that they're doing the change in.

MEMBER APOSTOLAKI S:  Ri ght.

MR. LAIN. And that's a big cost.

MEMBER APCSTCOLAKI S:  That's the point. |
nmean, it's not just what PRA wants.

MR. LAIN. Right.

VEMBER APCSTOLAKI S:  What's the
alternative? So one way or another they would have to
do it. Mybe not in a conplete case -- sorry?

MEMBER POAERS: They woul d have to do it
to make a change. But if they don't do it, there
coul d be sone | atent defect inthere -- in the routing

that coul d cause a probl em
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MEMBER APCSTCLAKIS: I n general --

MEMBER POWNERS: | guess that's what the
i nspections are designed to find out.

MEMBER APCSTCLAKIS: | think we are past
the time when, you know, we could do 30 percent of a
PRA and a little bit of the fire PRA. | nean, if you
want to have risk-inforned decision-naking, you'd
better have the tools. And | think this is very good.
| nmean, you know, you have to have the PRA, the fire
PRA, because in the past, you know, since '98 when t he
Regul atory Guide came out, | nmean, | think the staff
has gone out of its way to accommobdate inconplete
PRAsS.

You know, and i f you don't have a Level 2,
| ook, maybe you can do this, you can do that, dance a
little bit. | nean, you are okay. |If you don't have
a shutdown PRA, naybe you can -- well, naybe it's tinme
now to say, "No, you should."

MR, RANDLI NSKI:  Ckay.

MEMBER APOSTOLAKI S: That's why peopl e say
that sometinmes these conmttees pontificate.

(Laughter.)

MR. RANDLI NSKI: Okay. The next conment
was very simlar. The coment was that NEI 04-02

contains many statenents that are inconsistent with
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the Commi ssion's policy of pronpting the use of PRA
nethods. In the Reg Guide, the staff should make it
clear that it does not endorse such statenents.

As | nmentioned, 04-02 was revised,
particularly in Appendix J, in Section 5.3, to nake it
-- to encourage licensees to wuse a detailed
cal cul ati on approach to assessing delta CDF and delta
LERF. Also, in the Reg Guide we don't specifically
endorse non-PRA nethods, and we do talk about PRA
nmet hods.

Next comment was the staff should ensure
that parts of NEI 04-02 that endorses use correct
net hodol ogy and | anguage. Sunil nentioned earlier we
had a -- held a public neeting with -- to share the
ACRS conmments with NEI and discuss how we should
approach those comrents, and which of the two
docunents should be revised to address the comments.

W hel d several foll ow up phonecalls with
NEI. We've been working pretty closely with themto
fine tune their docunent, as well as make any changes
that we needed to the Reg Cuide.

And as we got revisions to 04-02, we had
full review of those by nmenbers of the staff, fire
protection, also in the research group, to reviewthe

fire nmodeling and the PRA portions of it. And we

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




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

121

bel i eve that the methodol ogy and | anguage that's now
used in 04-02 is correct.

The next part of the presentation is to
give you a little nore specifics on how we' ve changed
each of the docunents. Wth respect to the Reg Guide
-- again, general conment, we agree wth your
comments, and we incorporated those coments in the
final draft.

The Reg CGui de states that ri sk eval uati ons
for non-screened changes should use PRA nethods and
tools. W added PRA quality references, including Reg
GQuide 1.174, Reg Guide 1.200, and the ANS fire PRA
standard. And we al so noted that future additional
gui dance for fire PRAs will be issued, and it will be
-- that future guidance will follow those reference
docunent s.

MEMBER APOSTOLAKI S:  So, Ray, you
nmenti oned the ANS fire PRA standard. Can you tell us
in 30 seconds what the status of that is?

DR GALLUCCI: The current status -- we
had a Witing and Review Conmittee neeting at PSA 05
a couple of weeks -- a couple of weeks ago in San
Franci sco. Coments from-- | think ANS comments had
-- prelimnary ANS coments had been received.

Comment s were recei ved fromthe vari ous revi ewers, and
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the Witing Conmittee is preparing what will be a
draft for concurrent public coment and ANS' s Ri sk-
| nf or med Subcommittee revi ew probably the end of this
nonth or sonetinme next nonth.

By the end of -- certainly by Thanksgi vi ng
the final draft should be out for public conment and
ANl Risk Commttee review So it's probably within a
year of conpletion at that point.

MEMBER POVWERS: Ray, is that standard
going to include fire during shutdown conditions?

DR GALLUCCI: It does not -- it doesn't
specifically give any -- it's an at-power type of
standard as the other ones. So it won't have anything
specific for fire at shutdown.

MEMBER PONERS: Isn't fire -- isn't the
probability of a fire nore |ikely under shutdown
conditions than operational conditions?

DR GALLUCCI: There is different types of
fires that you would see under shutdown conditions.
| think that there's other efforts going on where
they're trying to -- between ASME and ANS where
they're trying to coordinate all of the standards that
are bei ng devel oped.

And | don't knowif the decision has been

made yet whether fire during shutdown/flood during
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shutdown should be part of the shutdown standard
itself, or whether it should be part of the fire or
t he external event standards.

MEMBER POWNERS: It seens to raise the
guestion of suppose soneone canme, said, "I'mgoing to
design nmy fire protection system based on NFPA 805, "
and he hasn't addressed fire protection during
shut down?

DR. GALLUCCI: NFPA 805 does require that
fire during shutdown be considered. But the standard
is not going to develop any specific technica
requi renents at this point.

MEMBER POVNERS: So how does it work with
respect to this?

MEMBER APOSTOLAKIS: So, yes, that's a
good point. Bob, when we tal ked earlier about the
full fire PRA, did we include shutdown node?

MR. RANDLINSKI: Do you nean in the Reg

Qui de?

MEMBER APOSTOLAKIS: No. No, | nean --
let's go back a couple of slides. | nean, there was
sone statenent there that they have to -- no, back

That they will have to use a full fire PRA. Here.
Assessnents to be perforned without a full fire PRA

Does that include all the operating nodes of the
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pl ant ?

MR WEERAKKODY: It does not include --

MEMBER APOSTOLAKI S:  Shut down?

MR WEERAKKODY: -- shut down.

MEMBER APOSTOLAKI S:  But why not? | rmean,
| think the issue is very rel evant.

MR WVEERAKKODY: The shutdown risk is
rel evant, George, but -- and |I'm glad we have ot her
peopl e here, but in terms of the shutdown risk, both
for internal events or fire we are not at the state
where we are capabl e of doing that type of eval uati on.

Do you want to add anything, Gareth? |
nmean - -

MEMBER APCSTOLAKIS: So how -- so
presumably, then, the shutdown fire issue will be
handl ed in a different way, not probabilistic way? |
nmean, it has to be handl ed, because --

MR. VEERAKKODY: There are several ways to
handl e the shutdown. And if you can think of the
shut down ri sk managenent, you know, when you are in a
shut down, each plant, each outage, you may have, you
know, different configurations. And you nmanage the
shut down risk by eval uati ng t he di fferent
configurations and nmake sure that each configuration

is safe, rather than sing quantitative PRAs.
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So that's -- that's one approach of
managi ng that. But, you know, if you go a step
further, if you' re | ooking at any pl ant, any per manent
pl ant changes, obviously each plant knows if there are
any systens that are only inportant for the shutdown,
such as pressurized water reactor or -- which you
woul d just use for |ess significance during at-power.

So it woul d be considered, but we are not
-- what we are saying is that it would not be
nunerically evaluated in a -- in a CDF fashion.

DR GALLUCCI: Let nme add that if a plant
does have a |low power shutdown PRA nodel, then
superinposing a fire nodel on top of that fire PRA
nodel is sonmewhat anal ogous to what you do with the
internal events at power nodel. You would -- you
basically would have -- you'd have your plant
operating st at es devel oped, you' d have di fferent event
trees, fault trees, for the shutdown operating node --
shutdown nodes, and you would superinpose fire
initiators, etcetera.

There would be -- of course, there's
probably nore dependence on nmanual action. So if a
plant -- again, the starting point to nodel fire PRA
shutdown is to have a shutdown nodel in the first

pl ace, just |ike the starting point to have a fire PRA
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is an internal events at power nodel

MEMBER POWNERS:. But, Ray, what |I'm
westling with a little bit here is that NFPA 805
requires considering all operational states. So now
we're witing a Reg Guide here in which we consider
those states where the risk of fire is the |east,
instead of those where it's the nost, it seens to ne.

DR GALLUCCI: | don't knowif it's --

MEMBER PONERS: It seens to nme that the
likelihood of fire is greater during shutdown than it
is during nornal operations. | may be in error on
that. But it seens sonmehow we're | eaving out a part
of the equation. Once we're done discussing this,
then 1'Il nove and ask about seismcally-induced
fires.

DR, GALLUCCI: The likelihood may be
hi gher for certain types of fire, but the risk isn't
necessarily, because you're, of course, in a shutdown
node. |I'mtrying to recall --

MEMBER PO/NERS: Let's see, |'ma shutdown
node, whi ch neans ny contai nnment nost |ikely is open?

DR GALLUCCI: Yes.

MEMBER PONERS: So if | do get core
damage, ny condi ti onal contai nnent failure probability

is one?
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DR GALLUCCI: But you're very unlikely to
get core damage in such -- in that node, because
you' re depowered, you're depressurized.

MEMBER POWNERS: Cosh. That sure hasn't
been borne up by the shutdown ri sk assessnments that |
have seen

DR GALLUCCI: Wwell, Ganay did a full-
bl own PRA -- fire during shutdown, flood during
shut down -- and shutdown was the mninmal of all of the
contributors relative to fire, flood --

MEMBER POVERS: But those that | have seen
did not show that.

DR GALLUCCI: xay.

MR. WEERAKKODY: Can | add sonething? Dr.
Powers, with respect to shutdown, your statenent that
fires are nore likely during shutdown is true. But
one of the things you ve also got to factor -- there
are two things that needs to be factored in.

| f you go back to the -- in fact, | had --
there was |ike 600 actual fire events in a fire
dat abase that we | ooked at when we prepared the | PEEE
for our plants, you know, when | was -- | recall, in
fact, we put a paper together in terns of the nature
of the fires.

What you will find is during outage the
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fires you have are, you know -- you know, you do
wel di ng, because you've got -- you are working on a
conmponent. You know, a piece falls, that kind of non-
consequential --

MEMBER POWERS: Maybe I'm | ooking at a
contai nment penetration seal with a candle. Wat
causes the fire is where -- what it does that becones
i mportant, and you're tal king about reasonably rare
events. | nmean, to argue that all of the shutdown
fires are inconsequential --

MR. VWEERAKKODY: No, | wouldn't say that.
No, | wouldn't say that, Dr. Powers. Wat | would --
what | woul d say, though, is that the issue that you
nmenti oned, which was the -- we have sonebody who has
a candl e, the second rel evant aspect is when you are
in shutdown, you are at very |ow decay heat |evel
And this is not just true for fire, but true for every
shut down.

You are at | ow power levels, and that's
why, like Chris said, your conditional --

MEMBER POAERS: It's just not consistent
wi th the shutdown ri sk assessnents that |I've seen. W
will stipulate, yes, that heat is lower. But, gee, it
| ooks to ne |like the nunbers |'ve seen for Surry and

Grand Gul f were commensurate with normal operations,
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even though the tine period of shutdown was very
small. It was a fraction of the year.

Even after annualizing them they cane in
as -- as substantial. So nowif ny event frequency is
hi gher, and ny core danage probability, given a
failure, is about the sane, it looks to ne like ny
risk is higher. 1 don't see howit can be otherw se.

MR. WEERAKKODY: Well, if you go to the
next level of detail as to what events drive those
shut down risks, you know, | can only -- you know, |'m
not focusing on the fire. But going to the internal
events for pressurized water reactors, but during --
the fact is that you do go t hrough sone rel atively at-
risk evolutions during md-1oop or when you have
t hi ngs of that nature.

But what is not provedisit's necessarily
-- when you go to the shutdown risk, you can pretty
much | ook at -- you can identify and sort of recognize
those itens that guide risk. So even though you have
-- you do have nore fires, that does not necessarily
relate to higher fire risk due to shutdown.

But | think, you know, we'll go back and
take a | ook at this, but, you know, what | have to do
is, you know -- you know, say that we are asking

Iicensees to do | ow power and shutdown fire PRAs.
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VEMBER APOSTOLAKI S: You are?

MR, WEERAKKODY: W are not.

MEMBER APCSTCOLAKIS: Oh, you are not.

MR. WEERAKKCDY: W are not. Not at this
poi nt .

MR. LAIN. Right now, the guidance is a

traditional sort of fire hazards analysis for those

areas, and it's kind of recognized at the -- that the
fire PRA at shutdown is not -- not available at this
time.

MEMBER APOSTOLAKI S:  But you are not
explicitly stating that you are excluding shutdown
fire.

MR. WEERAKKODY: No. Wat | amsaying is
that in fire PRAs, the clear nessage we are telling
the Iicensees is that when you adopt 805, you have to
do a full fire PRA on the at-power nore.

MEMBER APCSTOLAKIS:  So even Progress
Energy and Duke, who plan to go through this major
conversion, are not planning to have a shutdown fire
PRA?

MR WEERAKKODY: Not at this time. Now,
one thing -- you know, Ray nentioned this. Once you
know where your cables are, and if you have an

i nternal event shutdown nodel, to go the next step is
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relatively sinple.

MR. RANDLI NSKI: But don't forget, 805
requires that the licensees neet the nuclear safety
criteria for all nodes of plant operation. The PRA
may not address | ow power shut down operation, but they
do have to neet the safety criteria.

MEMBER APOSTOLAKIS: | guess -- are we
goi ng to have a neeting here one of these years on the
fire PRA during shutdown? O we will do it in the
context of the ANS standard perhaps?

MR WEERAKKODY: | would think it's --

MEMBER POANERS: They're going to tell you
that they didn't do it.

MEMBER APOSTOLAKI S: Huh?

MEMBER PONERS: They're going to tell you
they didn't address it.

MEMBER APOSTOLAKI S:  But they devel oped
t he standard.

MEMBER PONERS: They devel oped a standard
that didn't apply during shutdown.

MEMBER APOSTCOLAKI'S:  Onh, the standard did
not apply here.

MEMBER POWERS: They're going to say
sonmebody else will do that.

MR. HYSLOP: MW nane is J.S. Hyslop.
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MEMBER APOSTCLAKI S:  Yes, Jay.

MR. HYSLOP: From Research

MEMBER APOSTOLAKI S:  Yes.

MR. HYSLOP: EPRI and Research are talking
about doing sone work in | ow power shutdown and fire
to-- startingin '06 tolook at frequency specific to
| ow- power shutdown to quantify things and devel op
tools further for |ow power shutdown anal yses.

MEMBER APCSTCOLAKI S: So when do you think
you wWill be able to cone here and tell us alittle bit
about it?

MR HYSLOP: Well, we haven't even
devel oped any bullets, any schedule yet. So | don't
want to get into that right now, but we're -- we're
tal king about initiatingit in'06. And after we have
a better sense of the programand the schedul es, | can
-- 1 can tell you

MEMBER APOSTOLAKI S:  Ckay.

MR, RANDLINSKI: Yes. The next slide
pretty much repeated --

MEMBER APOSTOLAKI S:  Ckay.

MR. RANDLINSKI: -- it's a repeat of
statenents |'ve already made. 04-02 is revised to
make it clear that you can't do -- can't just use a

fire nodeling approach. You have to do a risk
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assessnment for each and every plant change.

MEMBER APOSTOLAKI S:  Who devel oped NEI 04-
02? Is that a legitimte question? O it's none of
nmy busi ness?

MR, RANDLI NSKI: What is that?

MEMBER APOSTOLAKI S:  Who wote NEI 04-02?

MR. RANDLINSKI: NEI and --

MEMBER APOSTOLAKIS: Is it appropriate to
ask? If it's not, tell nme. | knowit's NEIl.

(Laughter.)

MR MARIM Alex Marim NEI. W hired a
contractor to basically devel op the docunent that was
subsequent |y revi ewed by about a handful, maybe ei ght
utility persons who are very know edgeable in fire
protection, which included representatives from Duke
and Progress.

MEMBER APCSTOLAKIS:  So you can't tell us
who that contractor is.

MR MARIM  Pardon?

MEMBER APOSTCOLAKIS:  You hired a
contractor.

MR MARIM  Yes.

(Laughter.)

Do you wish to know the nanme of the

contractor?
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MEMBER APCSTCLAKI S:  Yes, please.

MR MARIM Ch, I"'msorry. Kleinsorg and
Associ at es.

MEMBER APCSTCOLAKIS: Geat. Thank you.

MR. RANDLI NSKI: And 04-02 does -- there
is a Revision 0 also -- encourage |licensees to use a
detail ed quantitative approach in assessing risk for
any plant changes.

And the last slide has to do wth
di scussi on near the end of the ACRS letter. It wasn't
part of the reconmendations, but they are actually
comments and questions inthis regard. Had to do with
fire nodel i ng approach in the LFS versus MEFS. Ckay?

MEMBER APOSTOLAKI S:  Ch, yes.

MR. RANDLI NSKI: And you identified some
statenents that were -- confused | ogic, and you were
concerned about the margins that were included in the
fire nodel --

MEMBER APOSTOLAKI S:  Right, right.

MR.  RANDLINSKI: -- to account for
uncertainties.

The docunent was advised to provide sone
clarification of the safety factors that the gui dance
recommends are used with the fire nodeling approach to

account for wuncertainties, and they also clarified
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that statenment that you, George, may have referred to
as confused logic, by a sinplified approach to
calculating --

MEMBER APOSTOLAKIS: Do you use those
words in the --

MR. RANDLI NSKI :  Yes.

MEMBER APOSTOLAKIS: Geez. But the
definitions of the maxi numexpected fire scenari o and
limted fire scenario will not be changed, right?

MR. RANDLI NSKI: They have not changed.
There was quite extensive di scussion of both in 04-02,
but that was in Rev 0. And | assunme you saw it.

MEMBER APOSTOLAKI S:  Yes, | did.

MR, RANDLI NSKI: And, of course, as we
nmenti oned before, the definition is in NFPA 805.

MEMBER APCSTCOLAKI S: But don't you guys
find it confusing, though, when the limting fire
scenario definition says, "One or nore inputs to fire
scenario are up to their limt, so that perfornmance
criteriais -- arenot net." One or nore. | nean, it
gi ves you such freedom

MR. RANDLI NSKI: There is guidance --

MEMBER APOSTOLAKIS: It's not one limting
scenario, right? You can have many.

MR. RANDLI NSKI: There is guidance in 04-
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02. It nentions two, in particular, that are
important. And it -- it does provide sone specifics.

MR. WEERAKKODY: Dr. Apostolakis, | know
that you -- you renmenber when you had a neeting,
subsequently, the full conmttee neeting. As |
recall, your underlying concern was that given that
there is some subjective in these definitions and
these ratios, the fact that there was this bypass punp
in fire nodel -- and | think what we are saying is
that we' ve taken that bypass valve. Now, that kind of
subj ective uncertainty which is there can be brought
into the risk anal ysis.

MEMBER APOSTOLAKIS: Is that it, Bob?

MR. RANDLINSKI: That's the end of ny
presentati on.

MEMBER APOCSTOLAKI'S:  All right.

MR RANDLINSKI: | think Alex wants to --
Sunil, did you want your |ast --

MR WEERAKKODY: No, | would rather if
Al ex goes first.

MR, RANDLI NSKI:  Ckay.

MR WVEERAKKODY: And then takes the rest
of the time. You wanted to -- Alex, you wanted to
make sone remarks, right?

VMR MARI M Yes, sure.
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(Laughter.)

Yes. Alex Marim NEl. | apol ogize, |
wasn't really prepared to do so, but | can speak to
Dr. Powers' question about fire evaluations during
shut down conditions. Those are bei ng conducted today
and will continue to be conduct ed.

It remains to be seen as we start
devel oping a fire PRA, and applying a PRAto deal with
fire events, whether we're goingtotake it to a point
of eval uating shutdown risk fromthe standpoint of a
PRA analysis. W're not there yet. W don't really
see a need to do it at this particular point in tine,
but we may evolve to that point as -- as the standards
are devel oped, etcetera.

That's all | have to say. Thank you for
t he opportunity.

MR WEERAKKODY: Well, in that case, |
will gotony last slide. Wat | have listed here is
the high level sone of the other issues that we have
and we are addressing. As you all know, 10 CFR 50. 69,
special treatnment, that is a risk-infornmed rule that
was conpleted. | can't renmenber which year, but that
is already out there.

10 CFR 50.46(a), the proposed risk-

informng part of 50.46 ECCS, it's in the proposed
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ri sk stage, and 50.48(c), which is the 805, which was

conpl eted | ast year.

You know, really, we did -- because of the
reason | nentioned before, we recognize that as the
agency has to mai ntain conpatibility among t hese rul es
t hat have been conpl eted and that are i n process while
accurrul ating their differences and purposes. As you
know, each one has its own purpose. 50.69 is the
final report, to the best of ny understanding, is
| SI's, 1SDs, and the associated risk changes.

50.46(a), sonething -- it'stodowththe
break size for -- for pipe break and the associ ated
risk. And 50.48(c) is on fire protection.

So this we worked closely with the PRA
Branch to ensure that all the rules and guidance
docunents benefit fromeach other's devel opnent. For

exanpl e, we have brought consistency to the

term nology. If you can recall, the last tinme when we

were here, one of the things that upset you was that
we had terms |ike inconsequential, non-negligible
negligible. W went back in, and we -- we addressed
t hat .

W are not creating any -- any new words
in 805. W are limting ourselves to the words that

are already in 1.174. And to the best of ny
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understanding, we are using the word "mniml" now,
which is equal to 10’ frequency. So we have
addressed that issue.

However, |'m not saying everything is
final and everything is a done deal. There are still
sone differences we need to address.

Anot her issue we -- we identified that
needed addressing was the -- wth respect to the
quality of the PRA. In line with the Commi ssion's
expectations on the phased approach to quality, we
have done that. |If you review our Reg Gui de, we have
a par agraph about it, and you'll see that when you get
the Reg Guide, that specifically refers to the -- you
know, Reg Gui de 1.200, ANS fire PRA standards, so that
we can put ourselves and the licensees to a part of
conver gence.

The two remaining issues that we are
addressing at the present time are things related to
sel f-approval and cunulative risk. | just listed
these for your information. | would request that
people not go into a whole |ot of detail, because we
are still having discussions as to what is the best
thing to do. But when we conme to you in Decenber, we
-- these issues woul d be pre-addressed.

MEMBER APOSTOLAKI S: I n Decenber, you wll
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send us the document. We will have it --

MR. WEERAKKODY: We will work very, very
hard to give you the revised docunents in Decenber.

MEMBER APCSTOLAKI S: Good. Do you have
anyt hi ng el se?

MR, VEERAKKCDY: No.

MEMBER APOSTOLAKIS: Menber, any nore
comment s?

MEMBER DENNING Well, | think I should
coorment that | think that we are -- you know, the
things that we're seeing here are just the things we
really did want to see. | mean, obviously, the
shutdown PRA -- fire shutdown PRA -- it is really
awfully early in the gane to be providing definitive
gui dance on what our expectations woul d be i n shut down
fire PRA.

So I -- |1 do think it's just --
ultimately, | think they are going to want to see
that, but | dothinkit'salittle bit premature. But
certainly the words that we're hearing here and what
you're projecting to the industry is nmuch better, |
t hi nk, than what we saw before.

MEMBER APCSTCOLAKI S:  Any ot her comment s?

MEMBER POWERS: Well, we've spoken now

about operating events, fires, and a little bit on
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shutdown fires. And then there's the other question,
which | don't know exactly howto confront, but that's

seismcally-induced fires. Again, it's painfully

obvious what happens in earthquakes. Well,
presumably, large concrete robust structures very
seldom fail, but very, very often you see fires in

t hose | arge robust concrete structures.

And so the question comes up: what of
t hose systens/situations? And what | worry about is
that, again, we -- we only risk-informthat which is
easiest torisk-inform and we're -- we're failing to
address where the i nportant i ssues are, because of the
| ack of some conputer code.

DR GALLUCCI: This is Ray Gallucci. Both
the fire PSA standard and NUREG CR- 6850 do address
seismc fire interactions.

MEMBER POWNERS: And have we seen those,

Ray?

DR GALLUCCI: You've seen NUREG CR- 6850.
That's the risk requant study. | don't think you've
seen the fire PSA standard. But it follows -- it's

essentially -- it foll ows pretty nuch NUREG CR- 6850 on
a higher level. There are -- there is a specific
element for seismic fire interactions wth the

supporting requirenments for it. And it says it
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parallels what's in NUREG CR-6850, which you have
seen.

MEMBER APOSTOLAKI S: Well, okay. If it --
it's in a NUREG report, what does that nean? The real
action is here. Let ne ask you this. This fire PRA
applies to the power operation, right?

DR GALLUCCI: Yes.

MEMBER APOCSTOLAKIS: So if the earthquake
occurs during power operation, should they have
i ncl uded there seismcally-induced fire?

MR, VWEERAKKODY: Yes. And this is how the
connection is rmade, and then --

MEMBER APOCSTOLAKI S:  Ckay.

MR, WEERAKKODY: -- in our Reg Guide we
refer to Reg Guide 1.200. And one of the appendices
of Reg Guide 1.200 is going to be the ANS fire PSA
standard. And like Ray nmentioned, the ANS fire PSA
standard contains the necessary-to-take-a-I|ook-at
sei sm c-induced fires.

| do like to nake one -- one conmment with
respect to the shutdown risk and the | ow power node.
| think it's not that the staff is not hearing your
concern. \What our preference is is sone of those
broader issues be handl ed under the broader context

t hrough the appropriate -- you know, for exanple, the
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| ow- power and shutdown nodes, the fact that we are
managi ng shutdown ri sk as opposed to | ow -- you know,
devel opi ng | ow power shutdown, risk assessnent 1is
sonmething that is evolving. And on issues like that,
we' |l devel op SPSB and basically foll ow them

MEMBER APOSTOLAKIS: Ckay. Any ot her
comments from the nenbers? Fromstaff? Public?
Menbers of the public?

Ckay. Well, thank you very much
gentlemen. In fact, I'"mvery pleased by the way this
is going. So |I'mlooking forward to receiving the
docurnent in Decenber, and taking it fromthere. Thank
you very rmuch

Back to you, M. Chairnman.

VI CE CHAI RMAN SHACK: Ckay. Again, thank
you, gentlenmen, for an excellent presentation.

W're a little bit ahead of schedule
agai n, but don't run off yet, because we would like to
take this opportunity to at | east have a first reading
of sone of Mario's letter.

W can go off the record for this
di scussion of the letter.

(Wher eupon, the proceedings in the

foregoing matter went off the record at

1:44 p.m and went back on the record at

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

144

2:33 p.m)

VI CE CHAl RVAN SHACK: We have a real treat
ahead of us now -- Davi s- Besse Reactor Pressure Vessel
Head Integrity Calculations. And Jack will |ead us
t hrough this.

MEMBER SIEBER. (Ckay. Thank you, M.
Chai r man.

| would comment that this issue has been
around for a while, and | think nost of us were here
in 2002 when the cavity in the Davis-Besse reactor
vessel head was di scovered by the |licensee. And a |ot
of folks |like nyself specul ated, you know, how bad is
this really?

And a sinple-mnded way to approach it,
like a plant operator would, is to say, "Wll, the
failure frequency is 1, and, therefore, COFis totally
a function of the reliability of mtigating systens."

And you can conme up with a nunber that
way, but it's not very satisfying, because everyone,
including nyself, was curious as to if they had a
transient at the plant that would raise reactor
pressure to the PORV setpoint, or an ATW5, whi ch goes
beyond that, would the head have fail ed?

| f nobody di d anyt hi ng and t hey had enough

fuel, howlong would they run before it would fail all
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by itself? And what is the failure probability,

i ncludi ng uncertainties, the year prior tothe tinme of

di scovery? And these are three basic questions, which
the staff and its contractor -- Gak Ridge -- has
sought to investigate and answer.

And this afternoon's presentation wll
address that report, and to help us along and get us
started I'd like to introduce Alan Hi ser to give the
staff's introduction. Alan?

MR. H SER Good afternoon. 1'm Al an
Hi ser, Chief of the Conponent Integrity Section, the
Ofice of Nuclear Regulatory Research. As you
mentioned, there have been -- there are several
aspects of Davis-Besse that we have | ooked at, and |
t hi nk you nenti oned several of them

You know, first, looking at the as-found
condition and the -- as you know, the margin to
failure to that condition. W also |ooked at anal yses
to support the ASP anal ysis, which |l -- | think is one
of the ways that this presentation came about during
t he presentation by Gary DeMboss and conpany in April.

I n addi ti on, we supported the SDP process.
So three sort of distinct sets of cal cul ations.

W actually conpleted this work a little

over a year ago, so Dr. Mark Kirk, who will be making
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the bul k of the presentation, and | have -- have had
to go back and try to refresh our nmenories on sone of
the details. So if we're alittle bit rusty on sone

of the facts, you know, please excuse us. But | guess

what | would like to do is go ahead and introduce
Mark, who will neke the presentation on this.
MEMBER SI EBER:  Well, | can't inagine Mark

bei ng rustic.

(Laughter.)

MR KIRK: Well, you know, in the presence
of boric acid, nost things just give way.

(Laughter.)

I'd like to think I'm austenitic, but
maybe not .

Anyway, |'ve also got up here, as a list
of co-conspirators, the people that really did the
wor k, which are contractors with the HSST program at
Cak Ridge. Those include, of course, Richard Bass,
who | eads the project; Paul WIIlians and Sean Yin, who
did the bulk -- excuse ny voice -- the bulk of the
finite el enent cal cul ati ons; and t hen Wal | y McAf ee and
Richard were responsible for the burst-test
cal cul ati ons.

So t he obj ectives of our anal ysis, as Al an

has al ready pointed out, were threefold. And I'Il go
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into each of these in some |evel of detail.

First, we | ooked at the as-found condition
and tried to figure out how nuch nore pressure it
woul d have taken, given the geonetric and materi al
conditions on the day of discovery, to have
conprom sed the primry pressure boundary.

W did that just because it was a question
that many people were interested in, but also it was
really the only reality benchmark we had. Al that we
really knew was that that configuration on that day
did not fail. And so we felt it was inportant, indeed
critical, to instilling confidence in our analytical
procedures that our anal ysis should al so predict that
that geonetry on that day under those conditions did
not fail.

W then did what |'ve called both a
f orwar d- | ooki ng and a backward-| ooki ng anal ysis. The
forward-1| ooking analysis started with that materia
condition and geonetry and tried to project forward in
time based on estimates of corrosion, crack growth
rates, inthe austenitic stainless steel cladding, and
general corrosion rates in the ferritic steel, and
tried to project howmnuch | onger the cavity m ght have
|asted -- I"'msorry, the cladding m ght have renai ned

i ntact under the operating pressure.
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And then, we also did what |1've called a
backwar d- | ooki ng anal ysis to support Gary DeMbss' ASP
cal cul ations, where we tried to postulate what the
conditions were a year before February 16, 2002, and
that's a requirenent of the ASP program and then
calculate forward to get sone estimate of the risk of
t he cl addi ng giving way on the day of discovery.

So, again, |I'll go into those in that
order, but | would like to start with a description of
the as-found state, and then I'll talk about our
anal ysi s nmet hodol ogy and results.

Sol don't think I"mgoingto-- well, I'm
certainly not going to show you any pictures that
aren't available in the public domain, and | think
sonme of these have been nore wi dely seen than others.
On the left-hand side of the screen you have several
views of the cavity that was carved out of the reactor
pressure vessel head by the boric acid.

On the top right, you see a piece | abel ed
"piece M" That's a cross-section through the
austenitic stainless steel cladding where the
undersurface is the surface that woul d have been
exposed to the pressure of the primary circuit. And
the top surface, the undulations in that, are a result

of the variable penetration of the weld overlay
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process.

And t hen, the green bl ob-ish | ookingthing
in the lower right-hand corner is the -- | guess the
now fanous or infanmous dental nold that BWKT t ook of
the inside of the cavity. They did it originally
under contract to Framat one and FENOC f or purposes of
j ust exam nati on.

In our effort, we actually digitized that
and put it into the finite elenment nodel. And |'l]I

show you t hat.

W also contracted separately -- well,
t hrough our QGak Ridge contractor -- with FENOC --
James Hyres in particular -- |I'm sorry, not wth

FENCC, with BWXKT -- the hot cells down in Lynchburg --
and Jim Hyres in particular, to perform a nore
detail ed characterization of the flaws in the cl addi ng
to support our finite elenent cal cul ations.

And we have reports on that that | believe
are available to you. |If not, we can certainly make
them available. In any event, just a few insights
fromthat analysis.

One is this, on the | eft-hand side, shows
a piece of the cladding, and you can see the full
cl addi ng t hi ckness, and then the -- t he darkened areas

are the areas of in-service cracking. So you're
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seeing the surface oxides that devel oped due to the
boric acid corrosion.

And overall fromthis we found out that
t he maxi mum crack depth was about a tenth of an inch,
nore like 65 mls on average. And while the surface
of the exposed cladding was, in fact, a maze of very
shal | ow cracks, there was one area where the cracks
were particularly deeper in between two adj acent wel d
beads that extended over a crack | ength of about two
i nches, where the central two-thirds of an inch had
significant depth of the kind shown on the |eft-hand
si de and appeared to be nore open to the surface, as
you can see fromthe photograph.

Al so inportant to our investigation was
understanding the crack extension nechanism The
typical mcrostructure of three -- of -- well, it is
a weld netal alloy -- stainless steel is you get a
dendritic solidification structure where here the dark

areas are the ferrite, the white areas are the

austenite.

And | would just point out that the
presence of ferrite is intentional in the 308
stainless steel. |It's put there to avoid hot cracking

during the welding process. So it's not a m stake;

it's supposed to be there. O course, nobody ever --
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it'"s required to be there, or it's not 308 stainless
st eel .

O course, it's not designed for exposure
to concentrated boric acid, so the concentrated boric
acid did to those little islands and pools of ferrite
exactly what it did to the rest of the ferritic steel
in the RPV head, and it just --

MEMBER PONERS: Let nme --

MR KIRK: -- took it right out.

MEMBER POWERS: Let ne understand

carefully. You said it's not designed for being in

t he presence of concentrated boric acid. | nmean, it's
clearly -- 308 fairly routinely is exposed to boric
aci d.

MR KIRK: Yes. But not -- not to that

| evel of concentration.

MEMBER PONERS: \What is the threshold
bet ween acceptable and --

MR KIRK | don't know. And that's
certainly beyond nmy area of expertise. | can get you
an answer for that, but --

MEMBER PONERS: | nean, do you have -- do
you have a sense of it?

MR KIRK: No, | don't.

MEMBER POWERS: | nean, ordinary boric
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acid is about .1 --

MR KIRK: Well, the only sense | could
give you is probably the sanme one you al ready have,
that at the level of concentration in the primry
pressure circuit everything is just fine.

MEMBER PONERS: And that's like .1 nolar?

MR. KIRK: Again, you're outside of ny
area. |1'll defer to anybody who can --

VI CE CHAI RVAN SHACK: 2,800 ppm boric --
boron, | would have to conpute that into boric acid,
into nolar quantities.

MEMBER PONERS: .1 nole or sonething Iike
t hat ?

VI CE CHAI RVAN SHACK: Probably.

MEMBER POVNERS: And so it has to be nore
concentrated than that.

MR KIRK: Yes.

MEMBER POWNERS: |s a factor of 10
sufficient?

MR. KIRK: Probably nore than that.

MEMBER PONERS: So it's essentially boric
acid is what --

MR KIRK: Yes, it's a saturated boric
acid solution that really causes the problem

MEMBER POAERS: Wiy woul d t hat be?
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MEMBER KRESS: Surely it doesn't have to

be saturated. It could be some |evel below that,
because there's nothing magic about the saturation
level, unless it's a precipitant that does it.

VI CE CHAI RVAN SHACK:  The ot her thing that
probably is also very helpful is typically to have
some oxygen avail able, which you don't have on the
ot her side of the boundary.

MEMBER S| EBER:  Which is essential.

VI CE CHAI RVAN SHACK: Well, | don't know
that it's essential, but it certainly nakes the
process a whol e | ot worse.

MEMBER SI EBER: But, | mean, you al ways
have oxi dant around.

VICE CHAIRVAN SHACK: In the cool ant
system vyou know, it's very, very |low | evels.

MEMBER S| EBER: But it's there.

VI CE CHAI RMAN SHACK: Yes. | nean, you
know, yes, definitely that.

MEMBER PONERS:  Yes.

VI CE CHAI RMAN SHACK: If you need PPM and
you' ve got PPB.

MR KIRK: Ckay. Well, again, if that's
of interest, certainly ny colleague Bull Cullen would

be much better suited to answer it than me. | can get
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that and get it back to you

VI CE CHAI RVAN SHACK: Appreciate it.

MR. KIRK: Yes. 1In any event, the bottom
figure, which is an optical netall ograph, where on t he
| eft-hand side is the part of the cladding that was
exposed to the boric acid solution in the cavity, and
what you see is that the cracks in the stainl ess steel
cladding fornmed when the concentrated solution
preferentially dissolved the ferrite phase. so the
cracking is, therefore, in a granular, i.e. between
t he austenite grains.

Now, this slide | think is a particularly
inmportant slide, certainly not from a nunerical
anal ysi s vi ewpoi nt, because all you see is pictures,
but even nore inportant is this is the expert, thisis
the netal, this is what was there on February 16,
2002. And when we look at it in the scanning el ectron
m croscope -- |I'll lead you through the pictures.

On the upper right-hand side is just a
macr o phot ograph where each of those red ticks is --
let me refresh nmy menory -- | think .025 i nches each.
So the total crack depth there is about a tenth of an
inch, and then we've zooned in on the -- the
light/dark interface where the dark part is the crack

t hat devel oped in service.
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And what we see when we go to the highest
magni fi cation of 500x is that on the dark side you get
the intergranular cracking that's characteristic of
the boric acid attack, but you don't -- and this is
the significant part -- in the service darkened area,
you don't see any evidence whatsoever of m cro-void
coal escence that would indicate the ductile overload
type of failure that we understand on the basis of our
burst test, which I'Il explainina mnute, is the way
t hat the cl addi ng woul d have ruptured had it ruptured.

So the point to be taken away fromthis
slide is that the forensic evidence that's clearly
evident in the <cracks, in the stainless steel
cl addi ng, show that while the cladding did appear to
have been defornmed by the service |loads, there is
absol utely no evidence of ductile crack initiation.

So there is no indication from the
forensic evidence that this cladding could in any way
be characterized as ready to go. And that's, again,
an inmportant point to take away from a failure
anal ysi s vi ewpoi nt.

There's also an inportant point to take
away from the viewpoint of benchmarking our finite
el enent analysis, in that not only should our finite

el enent anal ysis of this geonetry under this materi al
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condition not predict failure, but it should al so
definitely not predict that the applied J-integra
val ues exceed the J1C, which would nmean if that
happened t hat woul d mean you shoul d be seei ng ductile
growh in the service darkened regions.

So that's it for our sumary in this
presentation of the forensic exans. |'ll now go on to
t al ki ng about our net hodol ogy for integrity assessnent
of the vessel head in the as-found state. And this is
just a cartoonish-type schematic showing you the
various inputs that were needed.

We, of course, characterized the as-found
condition, and we talked a little bit about that. W
calibrated our failure nodel using | arge-scal e tests,
or | should actually say validated it. That, then,
both served as inputs to a finite elenment nodel,
which, along with material properties, allowed us to
assess the structural condition of the cavity.

So for input informationto that anal ysis,
and a bit nore detail, we needed to know, of course,
the geonetric configuration of the cavity, and the
crack size and distribution. And while |I've just gone
into sone |evel of detail showing you that on the
preceding slides, it should be appreciated that when

the initial analyses were being conducted in the
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heat ed days just after the cavity was di scovered, nost
of that information was not avail abl e.

In fact, it didn't all becone avail able
until sometime in the spring of 2004 after which our
anal yses were finalized. So that's why if you tuned
intothe results of our analysis at various points in
time, you'll see sonmewhat differingresults, different
conceptions of what the factor of safety agai nst burst
was, and how rmuch | onger the cavity coul d have | ast ed,
because we' ve been continuously refining our nodels.

So we needed that information to do a
credi ble analysis. W also needed information on the
cl addi ng strength and fracture toughness properties,
and we needed to perform-- we decided to performour
burst test experinents to confirmour ideas about how
t he cl addi ng woul d have failed, had it failed, and to
benchmar k our predictions.

So in ternms of cladding strength, here
you' ve got a bunch of true stress/true strain curves
that we collected fromthe literature, and overlaidin
the mddle of that you see BWKT specinens, two of
them and those are specinens -- little tiny tinsels
that were pulled directly from the Davis-Besse
cladding material. So you can see that, froma

stress-strain point of view, the material is entirely
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typi cal of 308 stainless steel.

And 1'1l just point out in passing that we
used that information, then, to construct probability
di stributions, that we then used in our Mnte Carlo
anal ysis when we were |ooking at predicting failure
probabilities.

Simlarly, we needed to know the ductile
fracture toughness of the cladding naterial at the
surface tenperature. The results of tests that we
performed -- if |I can get a pointer here somewhere.
Qops, sorry.

The results of tests that we perforned on
fracture tuft and specinens renoved from the Davis-
Besse cl adding are shown here. And when meking al
your conparisons at the same test tenperature, you see
that, again, the Davis-Besse cladding is fairly
typical of a 308 stainless steel. Sonetinmes we can
find properties that are not as tough. Sonetinmes we
can find properties that are nore tough.

Again, there is nothing particularly
atypical about this particular material from a
strength and toughness point of view

As | have nmentioned several tines, we did
a series of burst tests at the Oak Ridge National

Laboratory, and here you're |ooking at sort of the
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neat of the burst test where we took a plate of an RPV
cylinder that was namde for plant service but never
installedin plant service. This is what's frequently
referred to as the PVRUF naterial .

There was a six-inch thick reactor
pressure vessel steel plate that had been clad using
standard i ndustry practice. W then -- our coll eagues
at Gak Ridge then machined a six-inch diameter hole
si x inches deep into that plate of steel, |eaving only
the cladding material .

Some of those -- so we had a six-inch
burst disk, which was neant to fairly closely
represent the same unbacked area of the cl adding that
was i n Davis-Besse. W also did tests at a nunber of
fall depths, with the intention of both bracketing the
fall depths that we observed i n Davi s- Besse, whi ch was
about a tenth of an inch out of a quarter-inch
t hi ckness of cl addi ng, and al so by perfornmng tests --
paranmetric and fall depth -- we were able to exam ne
the effect of fall depth on the failure node.

| woul d poi nt out sonething here that, you
know, we had sone trouble getting away fromis to
di ssuade anybody from the notion that this test is
intended in any way to be a one-for-one nodel or

representation of Davis-Besse. It isn't. Cearly, it
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isn't. The shape isn't right, and there is no
corrosive environnment, and it's not done at 600
degrees Fahrenheit.

So there are quite a few things that are
different, but what we wanted to do here was to -- to
replicate fall depth and unbacked area in an effort to
get something close that we could benchmark a nodel
on, and then use the nodel to capture the nuch nore
conpl ex geonetric and environnental variables that
were difficult to test.

So t he obj ective of perform ng these tests
was to either wvalidate or refute the opinion
oursel ves, and | think nost people that | ooked at it,
that the cladding would tear by -- would fail -- I'm
sorry -- by either a ductile tearing or an overl oad
nmechanism and also to assess the accuracy or
conservatisnms in our predictive fracture nechanics
nodel s.

So there is the picture of what the
speci nen | ooked Ii ke before the test. After the test,
if you had a crack of fairly substantial depth -- and
by "substantial” | nmean two-tenths of the way into the
cl addi ng thickness or nore, and that's certainly the
condition that existed at Davi s- Besse on 2/ 16/ 02 after

the test. And this is now the six-inch test section
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that has been cut out of the rest of the reactor
vessel steep.

You've just got a nice bulging out.
Utimately, the crack -- and this is the -- this is

the pressurized surface, this is the non-pressurized

surface. Utimately, the crack tore through, released

the pressure, and the test was over. W got a
fundanmental ly different response from our specinens
when there was either a very shall ow crack, something
like 10 or 15 percent of the way through the

t hi ckness, or no crack at all.

In that case, while certainly being |ess
cracked indicates -- andit's, in fact, true, that the
test specinmen or the structure, if you want tocall it
that, coul d wi thstand a hi gher | oad, when t he speci nen
or structure actually failed, the failure was quite
catastrophic. And what you're seeing is that the
central disk was conpletely ripped out of the test
fixture, and, in fact, cost us several thousand
dollars in lost instrumentation until we decided to
stop performng tests |ike that with i nstrunmentati on.

So to summarize the results and conpare
themw th our predictions, on this slide the graph --
the blue dots on the graph are the results of the

test, and the results are presented as the critical
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pressure divided by the cladding thickness plotted
versus the crack depth, nornmalized again by the
cl addi ng t hi ckness.

The set of sweeping curves show you the
nmean prediction and confidence bands on failure when
failure is by initiation of stable duct of tearing,
whereas the upper lines show you the -- | guess it's
better to say the nedian prediction and the
uncertai nty bounds when failure occurs by overl oad of
pl astic coll apse.

And what you see in the test data is a
transition between those two failure nodes, where if
you have either no flaw or fairly shallow flaw t he
overl oad plastic collapse type of failure dom nates.
And while you do get lower failure load -- or, |I'm
sorry, higher failure |loads, failure pressures, you
tend to bl ow out the entire unbacked area, so you get
a nmuch larger break inthe -- if it were the pressure
circuit, in the pressure circuit.

Wher eas, when you get the stable tearing
type of failure, you fail obviously at nuch |ower
pressures, but the size of the opening is expected to
be consi derably | ess.

MEMBER POWNERS:. All gas pressurized

systens?
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MR. KIRK: Alan, do you renenber? 1'm--

yes, it's gas.

MEMBER POAERS: | f you had done the test
wi th cracks, and hydrostatically loaded it, would it
have been -- just left that little fine crack you
showed, or would it have ripped open --

MR. KIRK: Cbviously, there would be a
greater tendency to rip a larger hole.

MEMBER POVERS: So is this --

MR. Kl RK: But there --

MEMBER POVNERS: -- without a difference
her e?

VR. KIRK: | think, you know,
gualitatively it's goi ng to go t hat way.
Quantitatively, we just -- we haven't covered that in

our anal ysi s.

MR HSER [|I'msorry. Wat was the
context of the question again?

MEMBER PONERS: Well, the distinction has
been nade here that with a crack you get this -- and
it vents the pressure out, because it's gas-I| oaded.
Whereas with no crack, it blows the entire disk out.
What | ask is, gee, if you hydrostatically |oaded it
i nstead, wouldn't the post-test exam nati on have been

about the same?
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MR. KIRK: That's a good question. The

only thing | could add in is that the -- the
calculations that we ran to actually do the integrity
assessnment effectively did keep the pressure on and
calculated the stability of the crack once it tore
through. So while that feature, indeed, as you've
poi nted out correctly, is not well captured in our --
in our test, it is well captured in the analytical
nodel .

MEMBER POWNERS:. |'mjust trying to
understand - -

MR KIRK: Yes.

MEMBER PONERS: -- what |'m supposed to do
withthisinformation, and it strikes ne |I' mnot goi ng
to do anything with it. Wen it overpressurizes, it
busts big time. And there's -- | nmean, that's the
nmessage | get.

MR H SER Well, but |I think there's a
coupl e nessages. | think the one nmessage is that, you
know, it's a race to failure. |If you had a -- a
static load condition, you know, constant pressure,
and the cavity is growing, the cracks are grow ng
deeper, you know, one of themis eventually going to
get to a failure condition. And which one gets there

faster is the one that woul d probably detern ne
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whet her you bl ow out the cavity or you end up with a
| eak.

MEMBER PONERS: No, |I'mnot sure I'd --
|"mnot sure that's the part | bought.

VI CE CHAI RMAN SHACK:  You know, you get a
fishnmouth if you -- you know, if you had a | oad, you
get a fishnmouth rather than that little tiny crack.
| nmean, you presunably did predict deformations.

MR. KIRK: Yes. But as you know, trying
to go to actually that predictive level, but |I would
enphasi ze is that when we did the calculations in the
f orwar d- and backwar d-| ooki ng anal ysi s, once t he crack
tore through we were then able to assess stability of
t he torn-through crack and determ ne whether it would
continue to rip or rip out.

MR HSER And | think in general the
cal cul ations -- when you first get the | eak, the crack
doesn't suddenly go unstabl e.

MR KIRK: No, it doesn't.

MR. H SER.  And so you would ultimately --
you know, there's going to come a point where you're
going to detect |eakage through |eak detection
nmet hods.

MEMBER PONERS: Every pl ace except perhaps

at Davi s-Besse, | would --
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MR HSER Well, but | think that -- that

really is why this part of the calculation is
i nportant, because, you know, whether you bl ow out an
area that's larger and you get the equival ent LOCA
fromthat, or you get a | eakage through a slit sort of
nmechani smthat, you know, naybe the crack is grow ng,
but it still maintains stability because the nateri al
has fairly high tol erance.

MEMBER POAERS: Do you cal cul ate stream
erosi on when you cal cul ate these crack stabilities?

MR KIRK:  No.

MEMBER POVNERS: Stream erosion, it seens
to me, would at some point dom nate here.

VICE CHAIRVAN SHACK: Wwell, you'd
certainly be above your tech spec |imt.

(Laughter.)

And hopefully be shutting down pretty
fast.

MEMBER S| EBER:  Hopeful |y.

MEMBER PONERS: Well, it still would take
the load off, Bill.

MR. KIRK: Myving on, further |ooking at
the geonetric inputs, the finite el enent nodel of the
as-found state, we've shown here in detail, nore in

our reports, how the dental nold was used to get an
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accurate representation of both the footprint of the
wastage area as well as the three-dinensional
geonetric shape.

And t hat, then, on the right-hand side, of
course, you see the nold; on the left-hand side, a
gr aphi cal representation of the mat hemati cal nodel of
the nold that was then used to establish geonetry for
the finite el ement nodel

W also incorporated into the finite
el enent nodel the average periodicity of the welding

causes the crenul ations on the inside surface of the

cavity. And the lower figure just illustrates that we

| ocated the crack in our cavity nodel in the sane
place that it was found in the service condition.

Agai n, anot her view of -- showi ng you the
details of the finite el ement nodel, to point out that
just for purposes of actually getting the cal cul ation
done, you know, sonetinme at | east before the end of ny
career, we have to take a substructure approach where
we started of f by nodeling the whol e head wi t hout the
CRDM penet rati ons.

W then carved out a little pie-shaped
sector, applied the boundary conditions on the pie-
shaped sector determined from the bigger nodel

nodel ed the effect of the CRDM penetrations, and the
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hole and the cladding, and put the crack in that
nodel .

MEMBER SI EBER: | woul d presune the shape
of the wall in the calculation has no effect on -- on
burst strength or stress or characteristics.

MR. KIRK: To be honest, probably not.
However, havi ng gone through multiple iterations with
| ess el egant nodel s and not being able to predict with
any degree of believability the fact that this
geonetry had not failed, we eventual |y just pulled out
all the stops and said, "Ckay. Let's nodel everything
we possibly can.” But | would agree. The only --

MEMBER SIEBER. | think the footprint is
i mportant.

MR. KIRK: The footprint is certainly
important. The only thing --

MEMBER S| EBER: But the wall shape is not.

MR. KIRK: The only thing -- the only
feature that | think was probably inportant to
capture, but, again, we didn't do a sensitivity study
to showthis -- isthis -- this nose or little area of
over hang here, where you've got material here that's
only backed by a very small thickness of the ferritic
materi al .

MEMBER S| EBER:  Ckay.
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MR. KIRK: So | think probably, you know,

of all of the conplex features of that shape, that's
the one that was inportant. But to get that we
nodel ed t he whol e t hing.

Ckay. So going on, so our as-found
anal ysi s based on a geonetric finite el enent nodel to
estimate stresses, the actual properties of the Davi s-
Besse nmaterial for the cladding for strength, the
actual Davis-Besse properties for the cladding
fracture toughness, and because the actual condition
was actually a network of interlinking cracks, to nake
the nodel tractable we idealized that into three
different representations of that network of cracks.

|"m just going to focus on one that we
cal | ed our boundi ng nodel, where we bounded the depth
of that network of cracks at a tenth of an inch in the
length, at two-tenths of an inch. So the results of
the as-found analysis are shown here. 1'd like to
focus your attention on the graph.

The vertical axis is J applied or the
driving - the applied driving force to fracture that
occurs as a consequence of the pressure | oading. The
three different colored curves represent our three
different flaw nodels, and, again, I'll just focus

attention on the -- what we' ve call ed t he conservati ve
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boundi ng nodel or flaw nunber 3 that's shown in bl ue.

The three horizontal |ines represent the
range of fracture toughness characteristic of the
Davi s-Besse material at the 95th nedian and 5th
percentiles. And, to ne, the takeaway point fromthis
presentation is that the operating pressure we're
nowhere near the 5th percentile J1IC. And even at the
set point pressure we're still belowthe 5th percentile
J1C

So our prediction would have -- you know,
i f sonmebody asked us to predict this, which | guess
they did, is that failure didn't occur, and, noreover,
hey - -

(Laughter.)

-- that was only afewmnllion dollars and
several years later. And the ductile crack initiation
didn't occur, and, in fact, that's what occurred in
servi ce.

The other | think heartening thing to take
away from this is that the difference between the
operating pressure and the relief valve setpoint
pressure was not adequate even getting a bounding fl aw
characterization, and even given a bounding fracture
t oughness characteri zationto conprom setheintegrity

of the cladding.
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VMEMBER S| EBER: But that's about a 10

percent increase in pressure.

MR. KIRK: That's right.

MEMBER S| EBER  Yes.

MR KIRK Yes. So at least to nme the
takeaway from this is that the -- in reality,
obviously, the probability on failure of date of
di scovery was zero. But based on this analysis,
assum ng the set valves work -- and I'Il |eave the
probability of that to others that know better -- is
exceedingly | ow

Ckay. So now working on to our forward-
and backward-1ooking analysis, basically the sane
anal ysi s/ met hodol ogy. W need a few nore inputs, and
we also needed to develop from our very detailed
t hree-di nensional finite elenment nodel a nuch nore
sinplified nodel just to enable the forward- and
backwar d- | ooki ng cal cul ati ons.

And so an in-going assunption to our

analysis is that the -- | shouldn't say the conpl ex
cavity shape -- the conplex footprint shape can be
nodel ed as a circle. And | provided -- and at first

bl ush that | ooks Iike an awful gross approximtion.
"1l give youtwo scientific reasons and one practi cal

reason why you shoul d naybe | et ne get away with that.
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The scientific reasonsis that for failure
by plastic collapse the total unbacked cl addi ng area
is a much, much nore inportant paranmeter than the --
than the unbacked area shape. And as evidence of
that, | provide you the graph shown here, where the
downwar d- sweeping curve is, in fact, a closed form
plasticity solution due to Chakrbady and Al exander,
publ i shed in 1970, of exactly this geonetry.

And then, we perforned a nunber of
different finite el ement anal yses, both where we took
t he sort of boot-shaped footprint and expanded itself
simlarly, and we |ooked at different ellipsoidal
growh patterns. And for all intents and purposes,
given the other approximtions in the analysis, all
the points were pretty darn close to the theoretical
circular growth pattern

So, again, for the plastic overload type
of failure, the shape really just doesn't matter. For
failure by ductile tearing, the circular consunption
-- |I'"m sorry, the circular assunption is indeed
conservative, because when you put the crack in the
m ddl e of the disk, as we did, you know, that the
crack, because of the geonetry, has to be oriented
per pendi cular to the principal stresses.

Wher eas, we know that the crack i n Davi s-
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Besse formed preferentially due to the -- the
nmetallurgy of the ferrite stainless steel and the
boric acid in the cavity, and that turned out not to
be oriented perpendicular to the applied principa
stresses.

So when we assess the crack in the cavity
as acrackinthecircle were, in fact, overestimating
the driving force to fracture. So those are ny -- ny
scientific reasons why this is a reasonable thing to
do. The somewhat non-scientific reason is we just
don't know anything better to do.

The corrosi on experts were unwi lling to be
-- and | think justifiably so -- be boxed into a
corner to provide any kind of a quantitative nodel by
whi ch either the cavity devel oped to the shape it was
or woul d have proceeded fromthere on. So given that
| ack of nodeling information, a circle is about as
good as anyt hi ng el se.

MEMBER PONERS: | just can't resist. You
would get an A+ in our quality review for
justification of assunptions here.

MR. KIRK: Thank you.

MEMBER PONERS: In the first place, circle
was -- | mean, a cylinder |ooked like a pretty good

approximation to me to begin wth, and you' ve
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convinced ne that it's an excellent approximtion.

MR KIRK: Well, renenber, |'ve had three
years to think about this.

MEMBER PONERS: And ny third thing is I'd
be willing to take on trying to cal cul ate based on --
on corrosion, what the shape of the cavity is.

MEMBER SIEBER: Did you say the score
woul d be . 8?

(Laughter.)

MR KIRK: 42. | think the answer is 42.

MEMBER POWNERS: | believe you'd get a
solid 5 on this one.

MEMBER RANSOM Vel |, | know where the as-
found nodel for 2004 and the as-found nodel for
2002 --

MR. KIRK: Hang on. |I'mrefreshing. Yes.
As | said, our state of know edge regardi ng what the
footprint of the cavity was and what its shape was
evol ved significantly over tine. The original as-
found nodel, Septenber 2002, was | think based on
por oscopi ¢ neasurenents and sonebody sticking a rul er
down into it, and sketches nade by inspectors.

By the time we got to 2004, we had the --
t he green puki sh-1o0oki ng dental nold, so we had a nmuch

nore accurate representation. So that's just
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difference in state of know edge.

Okay. So the input infornmation to these
cal cul ati ons, we needed to have -- since we're doing
a probabilistic analysis, our inputs need to be
statistically distributed. So we needed to have
statistical representations of toughness and strength,
whi ch you' ve al ready di scussed. Some things we had to
base on engi neering judgnents, and I'lIl talk alittle
bit about that -- our rules for LOCA binning and our
statistical fitting of data.

QO her things were based on what |'ve
cal | ed expert opinions benchmarked to data, and that
had to do with the general corrosion properties of the
ferritic RPV steel and the corrosion crack growh
properties of the austenitic stainless steel cladding.

It's certainly not to say that data
doesn't exist -- in fact, anple data doesn't exit --
for both of those phenonena. You could go into the
literature and find lots and lots of it.

The difficulty was, and where we relied on
three internal people with expertise in this area to
hel p gui de us, i s nobody was ever really sure what the
thermal and acidic conditions were in the cavity
itself. One of ny colleagues referred to that as

sormething |i ke sheer conjecture.
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So, anyway, we asked three peopl e to nmake
a sheer conjecture on what that was, and that | ed t hem
to sonmetimes differing/sonmetinmes simlar views as to
what the general corrosion and the stress corrosion
properties of the ferritic and austenitic materials
was respectively.

MEMBER POAERS: |f they were | ooking at
general corrosion for the ferritic material, they nust
have had sone estimate of the stability of ferrous and
ferrite borates in solution. Yes?

MR. KIRK: Presumably, yes.

MEMBER POWERS: Do you know what they
used?

MR. KIRK: | have no idea.

MEMBER PONERS: Because, | nean, | know of
exactly one report inthe literature on the stability
of the borate conplexes of iron in solution.

VI CE CHAI RMAN SHACK: Well, | nean, |
t hi nk t hese were neasured fromgeneral just corrosion
tests of ferritic steel. | nean, they had the
corrosion. Gven the tenperature and a boric acid
concentration, as Mark said, we sort of know the
corrosion rate. Wiat we don't really know is what the
tenperature and the concentration is in the cavity.

MEMBER SIEBER Well, it's always
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changi ng, too.

VICE CHAIRVAN SHACK: Well, yes.
That's --

MEMBER SIEBER: And so is the corrosion
rate.

VI CE CHAI RMAN SHACK:  Yes.

MEMBER S| EBER:  And that's what nakes the
problemdifficult is that you have a constantly-
evol ving situation.

MEMBER POAERS: Yes. But it doesn't hold
very much

MR. KIRK: Maybe you need nore optimstic
experts.

MEMBER POAERS: We're always optimstic.

MR HSER If this is even a paraneter,
we don't even know the end state what it was that they
have di scovered, because it -- it wasn't sanpled. So
it's --

MEMBER KRESS: Yes. There is one class of
opi nions that says that that cavity had gone as far as
it's ever going to go.

MEMBER S| EBER: | had heard that. That's
conj ecture, though.

MR KIRK: | don't think we had any

experts that were that optimstic.
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MEMBER KRESS: Well, the reasoning had to
do with the size of the -- the opening to the top that
would finally relieve the pressure in there, and
thereby relieve the concentration and --

MR. KIRK: Right.

MEMBER KRESS: -- boil away the solution
t hat --

MR KIRK: | was just looking at that. |
ski pped add and |ooked at their inputs. Nobody
predicted a zero effective cavity wastage rate. So
nobody was that optim stic about the situation.

MEMBER KRESS: That's really optimstic.

MR KIRK: Well, yes.

MEMBER KRESS: You woul dn't have any --

MEMBER POVERS: But there are zeroes and
zeroes here, and | can't --

MR. KIRK: The problemis you' re working
wth --

MEMBER PONERS: Yes. Your corrosion rate
can always be finite, but it can be so m nuscul e that
it's essentially unmeasurabl e.

MR KIRK: Well, | don't think they were
actual ly predicting zero.

MEMBER KRESS: All right.

MEMBER RANSOM Did the wastage occurred
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fromthe outside and -- in other words, the boric acid
concentrate on the outside surface and then go down

t hrough the --

MR KIRK: | believe that's one of the
nodel s.

MR H SER Yes. | think there's a |ot of
conjecture on that as well, whether it ate, you know,
down at the -- at the -- near the clad, base netal

interface, and then that grew up, or, you know, the
concentration flowed up to the surface and then it ate
down. | nean --

MEMBER SI EBER Who knows?

MR H SER Yes, it's -- all we know is at
one poi nt in tinme ever yt hi ng was i ntact.
February 16th it | ooked that way, and we don't have
any data points in between, unfortunately.

MEMBER RANSOM It would seemlike the
evidence would favor from the outside, because
ot herwi se t he concentrati on woul d be no different than
the concentration on the interior of the reactor
vessel, as far as the boric acid concentration.

MR. H SER: Well, except you get boron off
of the water.

MEMBER RANSOM  There has to be a vent or

sonet hi ng, though, doesn't there?
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MR HSER Well, there's an annul us

bet ween the CR --

MEMBER KRESS:. There's a place for the
steamto go out.

VI CE CHAI RVAN SHACK: There's a gap
bet ween the -- you know, if you get the crack through
the nozzle, then there's a gap for the steamto
escape.

MEMBER KRESS: It depends on the size of
that gap as to whether it concentrates it or
deconcentrates it.

VI CE CHAI RMVAN SHACK:  Yes.

MEMBER SIEBER: And it's not concentric.

VI CE CHAI RMAN SHACK: Well, it will get
| ar ger.

MEMBER KRESS: It will get larger. And
eventually it'll reach a state where it boils this

stuff away --
MEMBER S| EBER  Yes.
MEMBER KRESS: -- faster than a crack can
put it in.
MEMBER SIEBER. Right. |It's just bl own.
VI CE CHAI RVAN SHACK: But we have plenty
of cracks where the wastage did not occur.

MR KIRK: Sorry?

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




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

181
VI CE CHAI RVAN SHACK: W have plenty of

cracks where the wastage --

MR. KIRK: Ch, yes. Absolutely.

VI CE CHAI RVAN SHACK: So, you know, the
exact conditions that produce m ninal wastage and t he
conditions that produce --

MR H SER Actually, | would maybe
caution a little bit on that. There was anot her
nozzl e at Davi s-Besse that had sone inci pi ent wast age
down near the clad base netal interface. |1'mnot sure
how many ot her plants did sufficient exam nation to be
able to detect anything like this.

MEMBER POWNERS:. Al we're doing is

confirmng that netallurgy is not yet a precise

sci ence.

VI CE CHAI RMAN SHACK: No. |If you've got
essentially your mlligram of boric acid on top, it
says that not a whole | ot came through. | nean, you

know, nost of those other anmpbunts are associated with
i ke one gallon of total | eakage. Well, you know, the
anount associated with the | eakage here is much
| ar ger.

MEMBER SIEBER: | think the statenent you
made needs some expansion. The exam nations may not

have been sufficient to determne that a cavity was
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form ng, but they were sufficient to determ ne whet her
there was a crack or not.

MR H SER Yes, that's correct. And
that's where the exam nation is focused on.

MEMBER SI EBER: So even though a cavity
m ght have begun to exist, a repair to a place that
st opped further progression.

MR H SER Right.

MEMBER SI EBER. Okay. You know, just to
| eave that hanging, one would think, well, it --
there's cavities forming in half the plants, and
that's not true.

MR, H SER:  No.

MR. KIRK: kay. And then, the |ast
category of input information was -- |'ve al so said,
based on expert opinion -- and | would say sonmewhat
greater |evel of conjecture than was the previous
bul l et, and those are the conditions on the -- of the
crack depth in the austenitic stainless steel cladding
of the cavity size one year before the situation was
di scover ed.

Qovi ously, theindividual s we asked needed
the same sort of basic input information, but then
they had to, in their mnds, back everything up a

year.
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| should point out -- and |I'm perhaps
gettingalittle bit ahead of nyself -- that using the
information provided by this group of three
individuals, and then fitting statistically, we
performed our calculations from tine of discovery
mnus a year up to tine of discovery. And at |east on
average they weren't that far off.

The crack depths and the exposed area of
cl adding that we were predicting at tinme of discovery
did not deviate by that much, again on average, from
t he conditions that were actual |y di scovered. So what
t he group did on whole, on average, worked out pretty
good.

The engi neering judgnents that were made,
which | guess is sonewhat nore guidant than
assunptions, in nmy view, had to do with the |oca
binning rules -- the LOCA binning rules, | apol ogi ze
-- and the statistical fitting of data. LOCAs were
categori zed as being snall if they produced a break in
the primary pressure circuit up to three and a half
inches in dianeter.

And | believe the three and a half inch
cutoff was based on what the nmakeup systens can
replace. Mediumwas 3-1/2 to 4.8, and large is

greater than 4. 8.
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We then had what we called conservative
best estimate and |ess conservative LOCA binning
rul es, which, again, are detailed in the report. 1'd
just point out that the conservative nodel would
equate through clad cracking -- in other words, where
the crack tip penetrates the cladding |ayer as
conplete failure. That was what our conservative
nodel s woul d have gi ven us.

Wher eas the best estimate nodel start --
took that and then calculated the stability of the
t hrough clad crack under the pressurized conditions,
and saw if it would tear stably or just let go.

MEMBER KRESS:. |'mjust curious, what's

the basis of the 4.8 inch?

MR. KIRK: | apologize, but I -- | don't
know t he answer to that question. | wasn't involved
in that.

Gary, do you -- I'mgetting no. | can

find that out for you.

MEMBER KRESS: | was just curious.

MR. KIRK: Yes, because it's certainly --
it's certainly -- | apologize. | wasn't involved with
the project inthe mddle. | got it on both ends, and
t hat happened in the mddle. But |I can find that out

for you.
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MEMBER KRESS: It probably has sonething

to do with how fast the primary systemdepressuri zes.

MR. KIRK: And then, judgnments had to be
made regardi ng howwe fit statistical distributionsto
our judgnent information, and that's illustrated on
the foll owi ng slides.

So this table is just the input
information that we got from our subject matter
experts on our four variables -- those being the
cavity radius at tinme of discovery m nus one year, the
cavity wastage rate or the general corrosion rate of
the ferritic steel, the fall initiationtine relative
to the tinme of discovery, howlong the falls had been
in the cladding, and then also the effective flaw
growh rate just put these up for information and to
illustrate that the inputs given us by the experts
tend to span a fairly wi de range, as you m ght expect,
given the uncertainties that they had regarding the
envi ronnent inside the cavity.

MEMBER PONERS: You nention frequently the
experts. Do you ever reveal who the experts are?

MR. KIRK: Alan, should I reveal who
candidate 1, 2, and --

MR HI SER No. These are three staff

menbers that -- that have --
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MEMBER PONERS: Three guys you grabbed out

of the lunch roomand --

MR KIRK: Wo have --

MEMBER PONERS: -- kicking and scream ng.

MR. KIRK: -- who have far nore expertise
in the corrosion area than either Alan or |

MR H SER. W don't even say guys,
because you make assunptions there.

MEMBER POAERS: Ki cking and scream ng. |
aminfornmed reliably by the current Merriam Wbst er
dictionary that "guy" is non-sexual. It is uni-sexual
now.

MEMBER SIEBER It is?

MEMBER KRESS: Yes.

MR KIRK: Now, where | went to school for
nmy bachel or's, which was Virginia Tech, we just say
y'all. And when | worked in Pittsburgh, we just said
you'ns, and those are also asexual and also not
under st andabl e to people that grew up outside of --

MEMBER POWAERS: Tom understands it
perfectly.

MEMBER KRESS: | understand y'all, and
you' ns, too.

MEMBER POAERS: No. You understand y'all.

You don't understand you all. You understand y'all.
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MEMBER KRESS: But that makes you a Hoki e,

right?

MR. KIRK: That's right.

MEMBER KRESS: | don't know what that is.

MR. KIRK:  And hopefully none of that just
got into the minutes, or |I'm going to be asked to
spell it.

(Laughter.)

Ckay. So here we have the probability
density functions that we fit to both the cavity
grow h rate and the crack growth rate. Oh, that's the
old one, never mind. One is the probability density;
one is the cunulative probability. | apologize for
t he difference.

But, again, just to point out the cavity
growh rate, we were fitting values that ranged from
al nrost nothing per year to up to seven inches per
year, and the statistical distributions cover that
range. And the crack growth rate in the cladding al
the way fromal nost nothing to a tenth of an i nch per
nmonth, and then a tenth of an inch per nonth, given
that you've only got quarter-inch cladding, it just
doesn't take too long to get through.

Wth only three data points, it isn't

surprising to note that you can fit pretty nuch
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anyt hing through there, and your best-fit statistics
don't tell you an awful |ot.

So we t ook sonme standard density functions
and then categorized them as being either best
estimate neaning sonewhere in the mddle, nore
conservative neaning tending towards higher val ues,
and |ess conservative neaning tending towards | ow
val ues, and then we ran a whol e bunch of cases for our
Monte Carlo analysis to try to get a sense of the
effects of nodel uncertainty on what we wll
subsequent |y | abel our best estinmate, or perhaps best
guess val ues. And here you go.

So these are the results of the -- of what
|"ve called the forward-1ooking analysis where we
start with the known as-found state as certain, and
then we project forward intinme. So on the -- on the
| eft-hand si de of your screen you' ve got t he breakdown
wi th LOCA si ze.

Qobvi ousl y, you' ve got no failure
probability up to the day of discovery, and then the
failure probabilities start to kick up, where the red
curve is the total LOCA probability, blue is small
break LOCA, brown nedi umbreak, and green | arge break.

And a thing to point out here is that the

smal | break LOCA donminates, and that's a direct
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consequence of the fact that we know fromour forensic
i nvestigations that the cracks were already a tenth of
an inch through a quarter of an inch of the stainless
st eel cl addi ng.

In this case, the deeper cracks actually
tend to reduce the consequence of the failure, because
even though they claimthe failure, had it occurred,
woul d have occurred sooner, there is |less energy in
the system and, therefore, less likely to blow a big
hole in it.

Excuse ne. |'mlosing ny voi ce.

On the right-hand side, now |ooking at
just total LOCA probabilities, you see the effect of
our three different flaw size idealizations. And the
results that we've been, you know, talking about are
based on our envel oping flaw characterization, which
is showmn by the -- by the upper curve.

So, again, based on the bounding flaw
nodel , which is flaw3 -- and | should note that that,
whi | e ASME doesn't give practices for envel opi ng such
flaws, they do give interacting flaw practices, and
basically we drew a big oval around all of them

Based on the bounding flaw nodel, our
nodel predicts that there was between 2 and 22 nont hs

of operation beyond February 16, 2002, that coul d have
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t aken pl ace before the cl addi ng was conprom sed where
t he best estinate val ue, neaning the nedi an value, is
five nonths.

Qobviously, a pretty wide range there
reflecting the wuncertainties in projecting this
forward based on unknown environnmental conditions.
But then the bottompoint | think is a nore certain
result because of what we do know about the cracks and
the cladding, and that is had a failure occurred it's
very much nore likely to have been a snmall break LOCA
than a | arger break.

MEMBER DENNING Now, that's not
necessarily a good thing, right? | mean, as far as
condi tional core damage and the -- and know edge about
the systens in that plant, it's possible to -- have
you | ooked at -- when you | ook now and you add on
conditional probability core nelt, are you better or
worse to have a snall break LOCA or a |arge break
LOCA?

MR KIRK: 1'mgoing to have Gary talk to
t hat .

MR, DeMOSS: |'m Gary DeMbss, and | did
t he accident sequence precursors analysis, which is
designed to address just that question. And,

actually, our risk was domi nated by the |arge break
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LOCA, coupled with the likely sunp failure. And that
-- admittedly, the probability of that |arge LOCA,
which is driven by the high end of the corrosion rate
curve and then the | arge bl owout, has got a trenendous
uncertainty on it. But that beconmes a high-risk
sequence.

And then, nedium LOCAs actually was a
slightly higher risk sequence, because it al so had t he
CRD and ej ection due to that crack growi ng and getting
you. And small LOCA has got a much | ower -- better --
two order of magnitude | ower conditional core damage
probability.

MEMBER DENNI NG  Even though there is a
guestion about the high pressure injection, or has
t hat just conme about in recirculation and too far out?

MR DeMOSS: Recircul ation.

MEMBER BONACA: | thought there was an
issue with high pressure injection also, Gary, if |
recal | correctly. There is definitely in
recirculation a question on that, and naybe the
pressure doesn't hang up | ong enough.

MR DeMOSS: If | could clarify that. The
only issue we had is -- is recircul ation, because the
punp couldn't punp dirty water and woul d al nost fai

with certainty in that situation. And that actually
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raised the risk of a small LOCA considerably. It
doesn't affect a large LOCA at all, because we don't
use that punp in a |large LOCA

MR. KIRK: Ckay. The next slide,
viewgraph 31, conpares the forward- and backward-
| ooki ng analysis in terns of the predicted total LOCA
probability on 2-16-02. So, again, the critical
di fference between the forward- and backward-| ooki ng
anal ysis were the backward-looking analysis -- in
fact, the inputs that we' ve provided to Gary for the
ASP -- for his ASP work.

In the forward-I| ooki ng anal ysis, we start
with the known condition on 2-16-02 and proceed from
there. Wth the backward-1ooking analysis, we're
required by the ASP protocols to project backward a
year's tinme and nake sonme judgnment about what the
conditions of the cavity were.

And for reasons that we have discussed,
there i s considerabl e uncertainty inthat. So what we
get out of our analysis is that the backward-| ooking
anal ysis predicts an approximtely one in five or 20
percent total LOCA probability on 2-16-02 when, in
fact, as we know not hi ng happened.

So why are we predicting 20 percent

probability? WIlIl, that's, of course, a direct
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consequence of the uncertainty regarding the initial
conditions that's inherent to that backward-| ooking
cal cul ati on.

MEMBER PONERS: What you're saying there
is that if we had 100 Davis-Besse's of this
configuration, 20 of them would have failed a --

MR KIRK: Correct. Yes, that's one
possi bl e interpretation.

MEMBER POAERS: Well, if the assunptions
that went into that calculation are --

VR. H SER.  Yes, assuning those
assunptions represent --

MEMBER POVERS: | understand that.

MR H SER -- the possible range of 20
Davi s- Besse' s.

MEMBER PONERS: What you're talking is --
wi th Davis-Besse, if 20 of them would have actually
failed, and presunably failed during the operation,
they are not shutdown prior to that, day zero.

MEMBER DENNING |'mstruggling with
exactly what -- when you go -- with a backwards
anal ysis, | can certainly see where you can ask a year
earlier, what would the probability -- but how does
that, then, inpact backwards to today -- | nean, if

now today is February of 2002, | mean, we know our
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state there. How does the backwards anal ysis inpact
that? | mean, you went backwards, and then you did

uncertainty analysis from there comng forwards?
It's --

MR KIRK: That's correct.

MEMBER DENNING There's sonething a
little bit --

MEMBER POWNERS: No, it's the other way
around. He knows his state. He knows his actual
state today, so we're basically doing it as a Bayesi an
update. There was probability distribution, right?

MR. Kl RK: No, | don't think so.

an

MEMBER PONERS: That's not the way you did

it, but that's --
MR KIRK: No.
MEMBER POWERS: That's what you should

have done.

MEMBER KRESS: Wanted to know the failure

probability as a function of time. That's what the -

MEMBER S| EBER: Yes, and we integrated the

risk.

MEMBER KRESS: | guess the way to get it
as a function of tine --

MEMBER DENNING I n a forward anal ysi s,

mean, that makes a lot of sense -- the forward
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anal ysis. But sonmehow t he backwards anal ysis --

MEMBER KRESS: There is no probability
fair of actually the tinme unaccounted. | want to know
how nuch it was at risk during the time they didn't
know about it.

MEMBER SIEBER  And the risk keeps
changi ng.

MEMBER DENNI NG  But we know what the
state of it is on February 2002, right?

MEMBER KRESS: Well, you could say it was
al ways that, but it wasn't.

MEMBER DENNING No, no, | agree. And
earlier it was different. But --

MR KIRK: And | think maybe the -- and |
have a | ot of synpathy for the question you' re asking,
because it's difficult for ne to think about
hi storical events in a probabilistic sense. To ne,
history is determnistic. but --

MEMBER PONERS: | think if you ook at in
t he ensenble --

MR KIRK: Well, it gets to your point.
The mani festation that was Davi s-Besse did not fail.
W know that to be true. But | think perhaps the --
whether it's satisfying or not is a different issue.

Dr. Powers' representationthat, you know,
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assum ng our assunptions of the conditions a year
before date of discovery are reasonable or correct,

our cal cul ati ons are showi ng that, you know, had there

been 100 Davi s-Besse -- 100 different evol utions of
reality --
VI CE CHAl RMAN SHACK:  Well, | think --
MR. KIRK: -- along those |lines, roughly

one in five of themwould have fail ed.

VI CE CHAI RVAN SHACK:  Your uncertainty in
crack growh rate is not as though there is a crack
growh rate and you just don't know the answer. You
know, there is an aleatory wuncertainty in the
conditions that could have led to crack growth rates
anywhere in there, and so it is an ensenbl e questi on.
And, you know, it's --

MEMBER SIEBER: And to know t he
probability per reactor year you have to integrate the
ri sk over sone period of tine to predict it.

MEMBER KRESS: That's the reason they want

the tinme.

MEMBER SI EBER: Right. That's why you go
back.

MR. KIRK: Yes. Just, you know, taking
those results apart a little bit nore into the
different LOCA types, I'll just point out that even
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t hough t he graphs that |I' mshowi ng you, and t he graphs
t hat appear in our reports, go both for the backward-
| ooki ng anal ysis a year before day of discovery and
then out to we're predicting a total LOCA probability
of unity.

The ASP analysis only actually used the
predi cted LOCA probabilities in the year before the
day of discovery. So all those other LOCA
probabilities are just shown for information purposes
only. 1It's not sonething that ever actually got used
in the anal ysis.

And, again, you know, focusing attention
on the year before day of discovery, as was the case
wi th the forward-Iooking analysis, a small break LOCA
is, again, the nost |ikely outconme, although as Gary
has pointed out froman integrated risk perspective,
that is not what is domnating the risk

And just to look at the effects of the
di fferent nodeling assunptions that we made, which
basically includes how we selected statistica
distributions to represent the key variables in our
anal yses, on the day of di scovery our backward-| ooki ng
analysis is predicting a best estimte total LOCA
probability of about 20 percent. And that has a

range, dependi ng upon howwe statistically represented
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our nodeling assunptions, of between 14 and 24
per cent .

If you Ilook at small break LOCA
probability, best estimate is 18 percent rangi ng from
2 to 18; mediumbreak, 1 to 15 percent with the best
estimate being 1; and | arge break anywhere fromO to
9 percent with the best estimte of about 3.

And, again, | knowthese are sone -- sone
fairly substantial ranges, but given the uncertainties
involved and the |limted state of know edge that's
what you wind up wth.

So to sumarize -- go ahead. |'msorry.

MEMBER PONERS: You have avoi ded putting
your probability access on a |logarithm stage, so we
can see at what point you started crossing our |evel
of pain with respect to vessel integrity.

MR KIRK: Well, | think the -- maybe the
answer is -- you're looking for is nore fairly dealt
with in Gary's analysis, and | would just point out
that the curves |I'm showi ng you here are nerely --
they're the output of our structural calculation and
forminputs to Gary's analysis, where those type of
i ssues are taken up in a nmuch nore sound, scientific
way.

MR HSER Yes. | think nmaybe one
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nmessage fromthis is the nunbers are huge. You know,

they're orders of nagnitude higher than what's

acceptable. So you need to do proper nmintenance and
not all ow t hese kinds of conditions to occur. | nean,

a lot gets --

MEMBER PONERS: Is it a good idea to have
a hole in the head |like that?

MEMBER DENNING Well, the thing that
strikes me is the forward analysis -- to ne, the
forward anal ysis says that if we had buttoned it up
and operated for the next cycle that it probably would
have had a break.

MR. H SER:. Probably. Yes, probably.
They were on a two-year cycle and, what, the 95
percentile was 22 nonths. So that's pretty close to
one.

MR. KIRK: Unless you take Menber Kress'
very optimstic view that the corrosion has stopped.

MEMBER DENNI NG  But he didn't nake that
view. He just said that -- he just said that it
necessarily --

MEMBER POAERS: | thought you believed it
passi onately.

MEMBER KRESS: Well, | do hold the view

VI CE CHAI RMAN SHACK: Yes. But what's
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your probability of belief in that nunber?

MEMBER KRESS: . 8.

VICE CHAIRMAN SHACK: Oooh. He's
convi nced.

MR KIRK: Okay. So just to -- to
sumari ze for our analysis of the as-found condition,
our forensic exam nations, and those performed by
ot hers, nost notably BWKT found no ductile tearing
initiated fromthe corrosion-assisted flaws, and that
suggests that cladding rupture was i n no way i nm nent
on the day of discovery.

Qur analysis predicted that there was no
crack initiation on the day of discovery, and our
anal ysis also quantified that pressure in excess of
the relief value setpoint would have been needed to
rupture the cladding on 2-16-02.

Qur forward-1ooking analysis where we
treat that as-found condition is known, and try to
mai ntain sone insight into events in the future --
said that we had between 2 and 22 nonths nore of
operation that woul d have been needed at the operating
pressure to rupture the cladding. And the best
estimate, neaning the nmedian value, is sonewhere
around five nonths.

And the nost likely consequence of
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cl addi ng rupture woul d have been a snmall break LOCA.
Usi ng the backward-1ooking analysis that was input
into the ASP cal cul ation, and taking a single point
away fromthat, we're predicting approxinately a one
in five chance of sone sort of LOCA on the day of

di scovery, and in all |ikelihood that woul d have been
a smal | break.

MEMBER KRESS: Your conclusion that the
nost |ikely consequence is a small break LOCA i nplies
to me that the failure was crack grow h.

MR KIRK: Yes. Wat was? |'msorry.

MEMBER KRESS: That the failure nmechani sm
was actually crack grow h.

MR KIRK: Yes, yes.

MEMBER KRESS: So that nmy -- ny position
that the cavity didn't change in size nuch doesn't
really affect that the vessel probably woul d have
fail ed anyway, because of crack growth and --

MR KIRK: Yes. It's --

MEMBER KRESS: -- it probably woul dn't
have been much different in timng.

MR KIRK: Well, obviously, it's a race.
As the cavity size gets bigger, you get a bigger
unbacked area, so you get nore bendi ng stress.

MEMBER KRESS: So the crack grows faster
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is the --

MR KIRK: So there is nore -- yes, there
is nore applied stress, but there is already an
unbacked area, so there is already bending.

MEMBER KRESS: Yes.

MR KIRK: So the cracks are, | think safe
to say, already grow ng.

MEMBER KRESS: Yes.

MR. KIRK: So, yes, you're right. Even if
the cavity had stopped growing entirely, that doesn't
nmean that it wouldn't have failed, at least in ny
Vi ew.

VI CE CHAI RMVAN SHACK: No. | nean, you
could actually do that cal cul ation, presumably.

MR KIRK: Yes. Well, presunably, it's
one of the many thousands of nanifestations that we
di d.

MEMBER KRESS: Yes, it would have --

MR. KIRK: But, | mean, you'd shift the
probabilities if you turned it off.

MEMBER KRESS: But |'ll bet the tinme
doesn't change that much

MR. KIRK: Probably not.

MEMBER KRESS: For failure.

MR KIRK: That's it.
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MEMBER S| EBER: Do any of the nmenbers have

addi ti onal questions or comments?

MEMBER KRESS: Comment. That was a

terrific presentation. | appreciate it.

MEMBER POANERS: | reiterate that had you
been -- had this work been submitted for the quality
review, | think it would have scored extraordinarily
hi ghl y.

MEMBER S| EBER  Yes.

MEMBER KRESS: So we appreciate that.
Thank you.

MR SCOIT: Jack?

MEMBER S| EBER  Yes.

MR. SCOTT: |I'd like to ask a question if
| could. Can you speak a little bit to the
probability of a rod ejection having occurred in
conjunction with this? Could you all address that?

MR. KIRK: No, | personally can't. Can
anybody el se? Sorry, just not my area.

MR. SCOIT: Ckay.

MR. DeMOSS: Yes. Gary DeModss, the ASP
panelist again. The rod ejection probability was
considered in the ASP analysis -- separate materials
-- an analysis which |I'm not equipped to speak in

detail on. [|I'ma PRA guy.
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But it was actually the nost |ikely cause
of a medi umLOCA, nore likely than the ejection of the
cl adding that they -- anal ogous to what they showed
fromthe | aboratory.

MR. SCOIT: Gary, do you know what the
probability they came up with was on a rod ejection
occurring?

MR. DeMOSS: | could dig it out here |
think fairly quickly. But it was -- it was higher
than the 1 percent nedi umLOCA t hat was generated for
t he unbacked cl addi ng.

MR SCOIT: So the medi um break LOCA
that's in the presentation here does not include the
rod ejection situation.

MR. DeMOSS: No. No, that's just cladding
-- cladding failure.

MR. SCOIT: Ckay.

MR. DeMOSS: Two percent was the estinmate

of the -- with an anal ogous -- anal ogously constructed
anal ysis that -- you have a 2 percent change of rod
ejectioninthat -- during that year | eading up to the

di scovery of the problem
MR. SCOIT: kay. thank you.
VI CE CHAI RVAN SHACK: Wbuldn't the rod

ejection require the whole failure of the nozzle?
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MEMBER S| EBER:  Yes.

VI CE CHAI RVAN SHACK: | nean, that woul d
seema whole lot less likely.

MEMBER SIEBER | would think so.
Certainly not the --

MR H SER Gven that it wasn't a |arge
circ crack.

MEMBER S| EBER  Yes.

VI CE CHAI RVAN SHACK: | guess until you
know how t hey got to that nunber, | guess, you know,
| nmean, if you had postulated the possibility of a
circ crack formng --

MEMBER SI EBER. That's anot her anal ysis,
however, which I don't think has been done. Right?

MR KIRK: No. | don't believe so.

MEMBER RANSOM  \What does the ASP stand
for?

MR. KIRK: Accident sequence precursor.

MEMBER RANSOM  What is it?

MR. KIRK: Accident sequence precursor.

MEMBER RANSOM  Ch, okay.

MR DeMOSS: Let ne nake a correction.
|"ve reread ny anal ysis. One percent, not 2 percent,
is the chance of a rod ejection. Just still higher

t han maybe you accept, but it's based on the work done
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for the SDP

VI CE CHAI RVAN SHACK: But do you know i f
that is based on sone sort of an estimate of a
circul ar crack?

MR DeMOSS: Yes, that's based on Steve

Long's work to estimate the circul ar crack.

VI CE CHAl RMAN SHACK: And | know what he's

relying on.
(Laughter.)
W know how shaky that analysis is.

MEMBER SIEBER. Well, which way is it

shaki ng?

MR. DeMOSS: Shaki ng woul d not be a good
t hi ng.

MEMBER SI EBER: Are there any additional
guestions? If not, | would like -- | thought it was

a good presentation and a good anal ysis by the heavy
section steel folks at Gak Ridge. And thanks, Mark
and Alan, for putting this together for us.

| understand you're not expecting a
witten response fromus, unless we feel it necessary
for -- to do so.

MR HSER In all honesty, we're hoping
this is the last time we have to tal k about Davis-

Besse, cladding, and cal cul ati ons.
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MEMBER S| EBER: | probably hope that nore

MR H SER Oh no. Not a chance.
(Laughter.)
Not a chance.

MEMBER SIEBER: Well, 1'm hoping that

there are no problenms like that to analyze in the

future. Okay?

Chai rman, |

again. And,

So thank you very nuch. And, M.
turn it back to you
VI CE CHAl RMAN SHACK: Okay. W're on tine

actually, we can conme back early since

we're on our own at this point. So --

he'd like a

MEMBER DENNI NG  George would like to say
full 15 m nutes.
(Laughter.)

MEMBER APOSTOLAKIS: Yes, | would like a

full 15 m nutes.

4:15. W'l

(202) 234-4433

VI CE CHAI RMAN SHACK: Then we'll go to
live it up. Well, be back at 4:10.
(Wher eupon, at 3:51 p.m, the proceedings
in the foregoing matter went off the

record.)
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