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P-ROGEEDI-NGS
8:30 a.m

CHAI RVAN APOSTOLAKI S: Good norni ng. The
nmeeting will now come to order.

This is the first day of the 498t h nmeeting
of the Advisory Conmittee on Reactor Safeguards.
During today's neeting the Coormittee will consider the
foll ow ng:

Davi s- Besse Lessons Lear ned Task For ce and
St at us of NRC Oversi ght, 0350, Panel's Investigation
of the Davis-Besse Event.

Framatome ANP, Inc., S-RELAP5 Realistic
Lar ge- Break LOCA Code.

Meeting with M. Lawrence WIlians, the
Uni ted Ki ngdom

North Anna and Surrey License Renewal
Application.

Status of Devel opnment of the Review
Standard for Power Uprates.

Suppl ementary Report on the Rod Bundle
Heat Transfer Experinmental Program

Proposed ACRS Reports.

Portions of this neeting have been cl osed
to discuss Framatone ANP, I nc., proprietary

information and the i nformation provi dedin confidence

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

by a foreign source.

This nmeeting is being conducted in
accordance with t he provi si ons of the Federal Advisory
Conmittee Act. Dr. John T. Larkins is the Designated
Federal Oficial for the initial portion of the
neet i ng.

W have received no witten comments or
requests for tine to nake oral statenents fromnenbers
of the public regarding today' s sessions.

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

| have a few comrents before we start on
anitemof great current interest. M. Paul Boehnert,
ACRS staff thermal hydraulic expert, is retiring on
January 30t h, 2003 after 30 years of dedi cat ed servi ce
to the Advisory Committee.

During his tenure with the ACRS, he
provi ded out st andi ng techni cal support to the ACRSIin
revi ewi ng hi ghly-conpl ex techni cal i ssues i n nunmer ous
areas as well as in thermal hydraulics (laughter) --
no, no, no -- nunerous areas, nost notably therm

hydraulic codes, naval reactor submarine designs,
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severe accident issues, control room habitability
i ssues, resolution of several generic safety issues
and unresol ved safety i ssues, revisions to Appendi x K
to 10 CFR Part 50, and thermal hydraulic issues
associated with the Westinghouse AP600, Combustion
Engi neering SystemAD- Pl us, and General El ectric ABWR
desi gns.

Hi s dedi cati on, hard wor Kk, and
contributions are very well appreciated by ny
col | eagues. We wi sh hima happy and healthy retired
life. W are planning to have a retirenment party for
Paul in January, when the nmenbers will not be here
(laughter), but that will happen before he |eaves.

So, Paul, we wi sh you happy retirenent.

MR. BOEHNERT: Thank you very nuch.

(Appl ause.)

CHAI RVAN APOSTOLAKI S: Nowwe are ready to
start with the inmportant business of the day, unless
a menber has sonething to say or bring up.

(No response.)

Ckay, the first itemon the agenda is the
Davi s- Besse Lessons Learned Task Force Report and
Status of NRC Oversight Panel's Investigation of the
this Event. The cogni zant nenber is Dr. Ford.

MEMBER FORD: Thank you. W are going to
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hear two topics related to Davi s-Besse, both given by
staf f nenbers.

The first oneistodowththe I nspection
Manual Chapter 0350, the Oversight Panel, relatingto
t he performance i ssues and restart issues for Davis-
Besse.

The second topic is Davis-Besse Lessons
Lear ned Task Force Report, which has been conpl et ed.
It is an i ndependent eval uation of the NRC regul atory
processes associated with the RPBintegrity at Davis-
Besse and plus recomendati ons. This is for
information only and no letter is being requested at
this time.

Jack, thank you for coming in on a day
like this, and | turn it over to you.

MR. GROBE: | appreciate that. Thank you
very much. | flewin |ast evening and t he weat her was
great.

(Laughter.)

My name i s Jack Gobe. |I'min the Region
1l office of the NRCin Chicago, Illinois, currently
assigned full tinme as the Chairman of the Davi s-Besse
Oversight Panel. 1'm happy to be here.

This is our third briefing of the

Committee on activities at Davi s-Besse. The first
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briefing was in April, when we presented the NRC s
Augnented Inspection Team findings, the facts and
ci rcunst ances surroundi ng t he di scovery of degradation
in the head of the reactor pressure vessel at Davis-
Besse.

In June the Oversight Panel had been
chartered, and | appeared before you presenting the
charter for the Panel, the conposition of the Pane
and its functions, as well as summarizing the
FirstEnergy's Return-to-Service Plan.

Next slide, please. M objectives today
are to update you on the activities of the Panel, to
sunmarize theresults of recent i nspections that we've
conpleted and describe several significant plant
equi pnent issues that Davis-Besse is attenpting to
resol ve.

Next slide, please. The guidi ng docunent
for the NRC s oversight of activities at Davi s-Besse
is what we refer to as the "Restart Checklist." The
Checklist provides a focus for the inspection
activities at thesite. It captures all safety i ssues
that require resolution for sustained safe operation
of the facility. The Checklist was issued in August
and updated nost recently in Cctober.

Next slide, please. There's six key areas
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of concern that address people, progranms, and
equi pment at the facility. |1'mgoing to get into each
of these in a little bit of detail, but they start
with the root causes of the event that occurred, as
wel | as addressing structures; as | nentioned, the
peopl e, the organi zati on, the nmanagenent, the safety
culture, and licensing issues also.

MEMBER  LEI TCH: Jack, j ust for
clarification, is what vyou're describing, the
Oversight Panel, is that also the 0350 review --

MR GROBE: Yes, |'msorry.

MEMBER LEI TCH: -- or is that something --

MR,  GROBE: No, 0350 is a procedure
nunber. It's Manual Chapter 0350 --

MEMBER LEI TCH: Ri ght.

MR GROBE: -- which describes the
function of an Oversight Panel.

MEMBER LEI TCH. Ckay, thank you.

MR. GROBE: The first itemon the Restart
Checklist is the adequacy of the root cause
determ nation. There's two parts tothat. Oneis the
har dwar e i ssues, whi ch you heard a great deal about in
June. That is the cause of the cracking and the cause
of the corrosion.

The second area is what | call soft
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i ssues. That's organi zati onal i ssues, human
performance, supervision and managenent structure.
FirstEnergy has separated this into a nunber of
separate areas. They have separate causal anal yses on
the organization, the engineering function, the
operations function, corporate oversight of the
facility, the function of the safety comm ttees, and
a function of quality assurance. There were a nunber
of performance deficiencies in each of those areas,
and they did separate root cause analyses in each
ar ea.

The second itemon the Restart Checkli st
i s adequacy of structure, systens, and conponents.
That has a nunber of attributes under it.

First, of course, is the replacenent of
the reactor pressure vessel head, the containnment
restoration foll ow ng novenent of the new head into
contai nnent and the old head out.

Structure, systens, and conponents i nsi de
contai nnent, that has several aspects toit. Oneis
the inpact of the boric acid environment that was
i nsi de cont ai nnent . Second is operability of the
systens considering the organi zational failures and
corrective action and design.

The third i ssue that has been identified
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has to do with contai nment coatings. | have a later
presentation on that issue.

In addition, inside containnment, the
| i censee has chosen to nake substantial nodifications
to the sunp, the emergency core cooling system and
contai nnent spray sunp, and | also have sone
additional information on that |ater.

Systens outside containment, there are
some systens that do carry boric acid, water wth
boric acid additive, and we're focusi ng on boric acid
aspects of those, as well as the operability of
syst ens.

The next slide, please. The safety-
signi ficant prograns, each of these prograns had sone
contribution to the failures that occurred at Davi s-
Besse. FirstEnergy is doing detail ed revi ews of these
progranms, and we are providing oversight of those
activities.

The final item on the list is the
Radi ati on Protection Program There was a situation
t hat occurred in February invol ving occupati onal and
public radiation safety, whichresultedin a nunber of
deficiencies being identified in the Radiation
Protecti on Program Those have been added to the

Restart Checkli st. Those aren't related to the
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react or head degradati on.

CHAl RVAN  APOSTOLAKI S: WAs there any
guesti on ever whet her the prograns were adequate? M
understanding i s that they were not inpl enented wel |.

MR. GROBE: Sone of the prograns did not
neet expectations. |'ll present sonme details in the
findings of the AIT foll ow up inspection.

CHAI RMAN APOSTOLAKI S: Ckay, fine.

MR GROBE: But you're correct, Dr.
Apost ol aki s, that many of the prograns were adequate
as witten and, had they been inplenmented correctly,
woul d have prevented the problens.

The next area on the Checklist --

CHAI RVAN APOSTOLAKI S:  One ot her thing.

MR GROBE: Sure.

CHAl RVAN APOSTOLAKI S: This is the NRC
oversight of the station. You have this Restart
Checklist, and so on. Are you doing something sim|lar
t hrough the NRC itsel f?

MR. GROBE: Yes, and | think that's what
Art is going to be tal king about.

CHAI RVAN APOSTOLAKI S: Ckay.

MR.  GROBE: Dr. Ford, did you have a
qguesti on?

MEMBER FORD: Yes, | was about to say that
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this is a checklist; you're going to go into sone of
t hese deficiencies?

MR, GROBE: Yes.

MEMBER FORD:  Ckay.

MR GROBE: Andif | don't hit anissue --
Maggal ean said | had 15 m nutes.

(Laughter.)

And she's a pretty tough task master

MEMBER FORD: | know.

(Laughter.)

MR. GROBE: So | amtrying to get through
this quickly, just to give you a broad overview, and
| would be glad to answer any questions.

CHAl RMAN  APOSTOLAKI S: To just do a
doubl e-check, Art, are you going to need the full
time?

MR HOWELL: I'"'m Art Howell. My
presentation is about 45 m nutes.

CHAI RVAN APOSTOLAKI S: Ckay.

MR. GROBE: The  next area is
organi zational effectiveness and human performance.
| separate this areainto five categories. Oneis the
performance of the people. Second is performance of
t he supervision and managenent. The third area is

organi zational structure. Fourth is safety culture,
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and fifth is safety-consci ous work environment.

FirstEnergy has initiated activities in
all of these areas, and we're providing oversight of
t hose activities.

CHAI RVAN APOSTOLAKI'S:  Now here is where
we're getting into soft territory.

MR GROBE: Absolutely.

CHAI RVAN APOSTOLAKI S: Do we have any
Criteria as to what is adequate? O is it a matter of
j udgnent ?

MR,  GROBE: W don't have specific
criteria defined. As a matter of fact, |ast night |
read some work that was done by the ACRS in the area
of safety culture.

CHAI RVAN APOSTOLAKI'S:  And |' msure that
did not enlighten you any nore than you were already
enl i ght ened.

MR. GROBE: It enlightened ne on a | ot of
work that's being done both in the United States and
i nternationally.

CHAl RVAN APCSTOLAKI S: Yes.

MR. GROBE: The i npact of these activities
i s observabl e in performance, particularlyinthe area
of safety culture and safety-conscious work

environnent. |In exam ning the inplenmentation of the

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




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

16

Corrective Action Program you can see the
organi zational safety culture

CHAI RVAN APOSTCOLAKI S:  The problem wi th
performance is that it nmay be too late then. |If you
were waiting until you see the inpact of perfornmance
of a bad culture, it may be |ate.

But you're absolutely right. | nmean, this
is an area where we really don't know what is good
enough or adequate, and so on. So | was curious how
your people are going to decide this. | guess it's
comon i ndustry practices perhaps? That's adequate?
The experience of people and saying, okay, if
everybody is doing this and it has worked for years,
it nmust be adequate?

MR. GROBE: Qur judgnment in this areais
primarily driven by performance. Prior torestart, we
have to have a change in the character of the safety
cul ture of the organi zation, and we' re al ready seei ng
that in how the organi zation perforns.

Part of the Manual Chapter 0350 i ncl udes
continuation of the Panel well after restart, to
conti nue observing the performance of the facility to
ensure that the actions that were taken are | asting.

CHAI RVAN APOSTOLAKI S: Now "Panel ," you

are referring to your Panel ?
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MR GROBE: That's correct.

CHAI RVAN APCSTOLAKI S: And your Panel wi | |
have nore authority than other panels?

MR. GROBE: No. The purpose of the Panel
-- | apologize, | should have stepped back -- the
purpose of the Panel is essentially to replace the
Rout i ne Oversi ght Program At Davi s-Besse t he Routi ne
React or Oversi ght Programis suspended, and t he Panel
is conprised of both people fromthe Regional Ofice
as well as Headquarters. W assess all the findings
and define the Inspection Program

CHAI RVAN APGOSTCLAKI S: So this Routine
Oversight Program that you are referring to is the
new, revised oversight process?

MR GROBE: That's correct.

CHAI RVAN APOSTOLAKI'S:  Is this statenent
you j ust nmade consi stent with statenents we hear from
ot her groups of the staff, that this revised reactor
oversi ght process is a successful progran? | nean,
you are suspending it.

MR. GROBE: Yes, it's suspended not
because --

CHAI RVAN APCSTOLAKI S: And yesterday we
were told it's successful.

MR. GROBE: It's not suspended because of
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a lack of success. It's suspended because it's
constructed to deal with a routine reactor plant, and
t he Davi s-Besse organi zation has denonstrated that
they don't have the fundanmental underpinnings that
resulted in formati on or that were the foundation of
t he Reactor Oversight Program the Routine Reactor
Oversi ght Program Because of that, different types
of inspection and oversi ght are necessary.

The Panel was put together to provide
gui dance and oversight of that different type of
i nspection program W take the vast majority of the
gui dance fromthe Routine Oversight Programto guide
the activities that we do. But, in addition to that,
all of these itens on the Checklist are being foll owed
up in substantially nore detail and depth than woul d
be dictated by the Routine Oversight Program

CHAlI RVAN APOSTCOLAKI S: So at sone point in
the future, then, based on your experience here, we
may expand t he scope of the ROP to i ncl ude sone of the
i ssues that you're addressing here, |ike the adequacy
of root causes; | don't think they do that, do they?

MR GROBE: Yes. Part of the Routine
Oversight Programis evaluating --

CHAl RVAN APOSTOLAKI'S: It is done?

MR, GROBE: -- on a regular basis the
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Corrective Action Program But the group that Art
chaired was tasked with evaluating the effectiveness
of the Routine Oversight Programas well as many ot her
aspects of the agency. The Seni or Managenent Revi ew
Team chaired by Carl Paperiello, is evaluating the
results of Art's group's findings right now Art will
get into a lot nore detail on it.

CHAI RVAN APOSTOLAKI S Ckay.

MEMBER LEI TCH: Are these learned itens
categorized as to which ones need to be conpleted
prior to restart versus sone that may be gone and
continued after the plant is in operation?

MR. GROBE: The answer is yes to both of
those. All of these i ssues have to be addressed pri or
torestart, such that we have adequat e confi dence t hat
t he plant not only can be restarted safely, but wll
conti nue operating safely.

Many of the activities will continueto be
i npl emented |long after restart. One exanple is the
desi gn revi ews. FirstEnergy initially chose five
systems to do very detailed design reviews on an
additional 31 systenms to do what | would call an
operational review. They're planning now, based on
t heir findings, of expandi ng t he nunber of systens for

design review, but they're going to continue doing
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t hose design reviews after restart.

MEMBER LEITCH: Is there a part of the
program related to neasuring the effectiveness of
t hese corrective actions? |n other words, oftentines,
one needs to go back three nonths, six nonths, after
a corrective action has been taken and assess whet her
that corrective action really solved the problem or
not .

MR GROBE: Yes.

MEMBER LEI TCH: Is that part of this
pr ogr anf

MR, GROBE: Yes. Qur inspections are
structured in a way that we go back many tines. The
first step of the inspections is evaluating the root
cause analysis in each area. The next step is
eval uating the li censee's proposed acti ons and whet her
or not they are likely to address that root cause.

Then we observe the inplenentation of
their actions. Then we perform independent
i nspecti ons of our own to ensure that those corrective
actions both were adequate in depth as well as we had
t he appropriate extent of condition consideration.

So we | ook at each step. Sone of the
ef fecti veness i nspecti ons have al r eady been perf or nmed.

Particularly in the design area, we found that the
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corrective actions they were taking were well-
i mpl enented but not sufficient. The conpany is now
goi ng back and broadeni ng t he scope of those acti ons.

VMEMBER LEI TCH: Is there a nexus or a
| i nkage between the corrective actions and the root
causes? In other words, can you |l ook at the list of
causes and say these are the corrective actions that
address that?

MR. GROBE: Yes. That's one of the
expectati ons of the inspections.

MEMBER LEI TCH: Ckay.

MR, GROBE: Dr. Shack, did you have a
guesti on?

MEMBER SHACK: You were i nplying that sone
of the changes in organizational effectiveness were
reflected in the performance; you can see it. | was
j ust wondering what neasures of performance you were
consi deri ng when you made that statenent.

MR GROBE: One of the areas that is
easiest to seethat is in FirstEnergy's assessnment of
Operations. They concluded that over the past three
to seven years the Operations |eadership of the
organi zation was suppressed through a nunber of
activities, including behavior and performance of

managenent , expectations  set by  managenent,
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organi zational silos, conpeting goals of different
parts of the organization.

The outcone of that was a significant
reduction in the Operations |eadership of the
organi zation, which contributed to aloss of a safety
culture. So those are the types of issues.

Okay, next slide, please. Just prior to
restart -- |'ve had a nunber of experiences with these
types of plants. One of ny experiences is that, when
you have a plant in |ong-term shutdown, you have to
spend a significant anmount of effort towards the end
of that shutdown to nmake sure that you're ready for
restart.

So just prior to restart there will be a
series of inspections that will deal with systens
returned to service and, nost inmportantly, it wll
focus on operators, the operational organization and
their readiness to handle a plant in an operating
condition as contrasted with a shutdown conditi on.

So there will be sonme effort, several
weeks of inspectiontowards the end of the outage that
are focused in those areas. O course, there will be
sonme di fferent types of tests that are done just prior
to restart.

The | i censee i s pl anni ng a somewhat uni que
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pressure test, and | will get into that in alittle
bit nore detail, of the reactor cool ant systemas wel |
as containment-integrated | eak rate test.

MEMBER LEI TCH: That operati onal readi ness
will be heavily focused on sinmul ator perfornmance?

MR GROBE: No. It will include round-
t he-cl ock observation of operatorsinthe control room
and still occur after a great nunber of systens have
been returned to an operational condition where the
operators have to deal wth day-in and day-out
mai nt ai ni ng the systens in a readi ness state, dealing
with the normal types of corrective naintenance
activities that occur and pl ant activities that occur:
systens i n and out of service, hangi ng out ages, things
i ke that.

VI CE CHAI RMAN BONACA: Was Operations
aware of the existence of those rust deposits on the
head?

MR,  GROBE: Not according to the
| icensee's root cause report, no.

VI CE CHAI RVAN BONACA: So they were not
i nvolved in the observations?

MR. GROBE: That is correct, they were not
i nvolved. Part of that had to do with organi zati onal

comuni cati ons. Part of it had to do with an
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i nappropri ate enphasis on radiol ogical controls.

VI CE CHAl RVAN BONACA: That' s i nteresting.

MEMBER LElI TCH: Do you know, if you're not
| ooki ng at sinul ator performance, though, do you know
if the licensee intends to do sonme just-in-time
sinmul ator training of the crews?

MR. GROBE: Yes, they do. | didn't nean
to inply that we weren't focused on sinul ator. I
wanted to make sure it was clear that we were focused
on what was going on in the plant.

MEMBER LEI TCH: Ri ght.

MR. GROBE: The conpany has continued its
full requalification training programthroughout the
out age, and we continue to performroutineinspections
of that.

The final activityislicensingissues and
confirmatory action letter resolution. There renmain
three limted ASME code relief requests regarding the
new head. None of those are particularly unique or
conplicated. Then the licensee is required to neet
with the NRC publicly prior to restart to obtain
restart approval in accordance with the confirmatory
action review.

We have a nunber of inspections that have

either recently been conpleted or are still ongoi ng.
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As you wll recall from my presentation on the
Augnent ed | nspection Team that i nspection was sinply
fact-finding. W had to perform a followup
i nspection to put those findings, those facts and
issues, into a regulatory context. | will go into
some detail on the findings that canme out, the
regul atory findings that came out of that foll ow up
i nspecti on.

We have conpl eted t he reactor vessel head
repl acenent inspection. | wll get into that.

We have conpl eted the contai nnent heal th
assurance. That's what the conpany calls the program
for exam ning systens inside contai nment.

The other three inspections are still
ongoi ng. SystemHealth Assurance, that's the design
and operational review of the systens outside
cont ai nnent ; program effectiveness and t he
organi zati on and human performance inspections are
ongoi ng.

First, the Augnmented I|nspection Team
foll omup: There were a nunber of viol ations that came
out of that. Al of these violations currently are
being handled as wunresolved itens because the
significance of the viol ations hasn't been determ ned.

The first is t hat t he t echni cal
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specifications do not permt pressure-boundary
| eakage, and in this situationit is clear that there
was pressure-boundary | eakage, and it was pressure-
boundary | eakage that the |l i censee cl early shoul d have
known about . That's a violation of the technical
speci fications.

There was a nunber of failures to

i npl ement corrective actions in accordance wth

Appendi x B of 10 CFR Part 50. | have listed those
t here.

| believe that all of these you're
famliar with. |f anybody has a question on any of
t hese specific issues, | would be glad to address it.

MEMBER LEI TCH: The significance of the

violations, it surprises ne that these individual

violations are still being treated as unresolved
itens. In a situation like this where there are a
nunber of violations, | mean | know we haven't

assigned a color to the overall event, but is it not
a relatively easy task to assess the individual
vi ol ations and assign a severity |level to those?

MR GROBE: Yes. W wouldn't assign a
severity level unless the violations -- well, there's
one area, and that's the final violation, which |l wll

get to, regarding conpleteness and accuracy of
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i nformati on. But the rest of the violations, the
significance of them will be driven by the risk
signi ficance of the outcone, whichis the hole in the
head.

Each of theseviolations individually w ||
not be assessed a separate significance because each
of them contributed to the eventual outcone, the

degradati on of the head.

VMEMBER LEI TCH: kay. So all the
i ndi vidual violations, then, are still in this
unresol ved status until the overall i ssueis resol ved?

MR CROBE: That's correct, and | believe
that the way we'll handle this is one significance for
all the violations associated wth the head
degr adati on.

CHAl RVAN  APCSTOLAKI S: Wy was the
installation of the service structure access
nodi fication a violation? | nmean, they decided to do
it thenselves, didn't they?

MR. GROBE: It was part of the corrective
action for an identified deficiency.

CHAl RVAN  APCSTOLAKI S: Was there a
commtment to the NRC that they would do this?

MR. GROBE: No. Wthin their Corrective

Action Program | don't renmenber which year it was,
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but the engi neers docunented that they were unable to
conmpl etely clean and inspect the head.

CHAI RVAN APOSTOLAKI S:  Right.

MR. GROBE: One of the corrective actions
for that was to install these openings, and the
conmpany never did it. So it was a violation of the
Corrective Action Program They never corrected the
deficiency of being able to --

CHAl RVAN  APOSTOLAKI S: So there is a
requi renent, then, sonewhere that they have to have
access?

MR. GROBE: No, therequirenment istotake
corrective actions for identified deficiencies. The
defici ency was --

CHAl RMAN APOSTOLAKI S: But why was it
deficient?

MR.  GROBE: Because they couldn't

impl enent their Boric Acid Corrosion Managenent

Pr ogr am

CHAI RVAN APOSTOLAKI S Ckay.

MEMBER S| EBER: Do you believe that they
ultimately, the staff will ultimately determ ne the

signi ficance of the aggl onerated violations?
MR, GROBE: Yes. Yes, that's nearing

conpl etion. Menbers of the public that are here that
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attend ny ot her neetings knowthat | have said that on
several occasions, but, in fact, NRR the Ofice of
Nucl ear React or Regul ation, is conpl eti ng what we cal |
a Phase Il R sk Anal ysis of the head degradation. |
expect to have that this week.

Once that's conpl eted, we can devel op the
significance evaluation. It will probably take
anot her four to six weeks to conplete that, but we're
on the home stretch.

CHAI RVAN APOSTOLAKI S:  That will be the
color for the ROP?

MR GROBE: That's correct.

CHAl RVAN APOSTOLAKI S: Wiy?  \What use
woul d that have?

MR. GROBE: Well, one of the purposes is
comuni cation. One of the reasons we put colors on
violations is to comrunicate effectively with the
public. Cearly, the public could infer that thisis
a very significant issue based on the actions the
agency has taken.

But the second inportant reason is to
exerci se the programand to nake sure it works, and i f
it doesn't work effectively, to be able to nake
changes to it.

CHAl RVAN APOSTOLAKIS: | don't think it
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wor ks. So the color is irrelevant to ne. If it
didn't find sonething -- | nean, that's a persona
opinion -- it doesn't work.

VMR GROBE: | was specifically talking

about the significance determ nati on process, whet her
that works for the situation, and if it doesn't,
deci de whet her or not we shoul d make changes.

CHAI RVAN APOSTOLAKI'S:  Yes. | mean, the
process requires some inputs, right?

MR GROBE: |'msorry?

CHAI RMVAN APOSTOLAKI S:  The process, for
the process to work, the SDP, you have to have the
i nputs?

MR. GROBE: That's right.

CHAl RVAN APOSTCLAKI S: What was mi ssing
here were the inputs. So it is not going totell you
real |y whet her the process works. It's goingtotell

you whet her we have a systemin place that actually

gets those inputs in time. | don't know how you do
that. This is a cultural issue, an organizati onal
i ssue.

MEMBER SI EBER. Wel |, one of the probl ens

VI CE CHAI RVAN BONACA: It |ooks at the

ri ght things.
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MEMBER S| EBER: One of the problens is

that the NRC has already acted as they would have
t hrough the action of the action matrix. So it is
sort of predeterm ned, the color this ought to turn
out to be.

Now the question is, will the fact that
t he Commi ssi on has acted and all this information has
come to light, will that have an influence on what
color the SDP finally determnes this to be or wll
there be a bias? And if there is, then you can't
establish that the SDP is actually doing its job.

MR CGROBE: And those are the issues that
we' re working through right now

MEMBER S| EBER: Okay. | anxiously await
t he out cone.

MR GROBE: So I'minvited back again?

(Laughter.)

MEMBER POWERS: Anytime you want to
appear, you're very wel conme here.

MEMBER SI EBER: My t ermexpires i n August .

CHAI RVAN APOSTOLAKI S:  Next time we have
a snowstorm

(Laughter.)

MEMBER PONERS: O even a heat wave.

CHAI RVAN APOSTOLAKI S: O a heat wave,
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yes.

(Laughter.)

MR, GROBE: Next slide. The next
violation concerned the failure to have an adequate
Boric Acid Corrosi on Managenment Program The program
that was in place woul d have been sufficient, had it
been correctly i npl ement ed, but there were a nunber of
deficiencies in the program | would call themnore
adm ni strative-type deficiencies of howt he Boric Acid
Programinterfaced with ot her plant prograns and the
gui dance that it provided.

Ther e wer e a nunber of deficienciesinthe
Corrosion Control Program O course, there was a
nunber of occasi ons where FirstEnergy failedto foll ow
both the Boric Acid Corrosion Control Program and
their corrective action procedures.

The final item there were six exanples
identifiedbythe Augnmented | nspecti on Teamof failure
to provide conplete and accurate information. This
i ncl uded both information which was subnmitted to the
NRC as well as information that was contained in
required records; 10 CFR 50.9 addresses both of those
i ssues. There are a nunber of records as well as
subm ttals to the conpany that were not conplete and

accur at e.
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MEMBER WALLI S: Does this nean that they

did not supply the information or that they supplied
i naccurate information?

MR. GROBE: This primarily focuses on the
conpl eteness and accuracy of the information they
provi ded.

MEMBER WALLI'S: So it was om ssion that
you're after here or was it providing information
whi ch was in sone way m sl eadi ng?

MR. GROBE: Yes, it's nore of the second.

MEMBER WALLIS: Mre the second? Ckay.

MR. GROBE: Yes, that theinformationthat
was provided i s not conplete and could | ead you to an
i ncorrect concl usion.

Again, | want to enphasize that this is
not just submittals tothe NRC, but it's al sointernal
records.

MEMBER SI EBER:  Was any of it under oath
and affirmation?

MR GROBE: The submittals to the NRC |
bel i eve were submitted under oath and affirmation.

kay, the next slide. As | nentioned, we
have completed the reactor vessel head repl acenent
i nspecti on.

MEMBER LEI TCH: Jack, just before you get

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

34

into --

MR GROBE: Sure.

MEMBER LEI TCH: -- the hardware side of
the i ssues there, I'mconcerned that it appears to ne,

and | have not been to the plant, but it appears to ne
as though Operations was not really the driving force
as to what was occurring at the power plant --

MR GROBE: Right.

MEMBER LEI TCH: -- in the years prior to
this event. In all power plants there are a nunber of
or gani zati ons. But it seens to me that the plant

basically needs the attitude that Operations is in
control and that the rest of themare there, the rest
of the organizations are there in one way or anot her
to support the safe operation of the plant.

VWhat are the actions that are being taken
to change that kind of a mndset, and how can you
det ermi ne when t hose acti ons have been successful ? |
mean, in ny mnd, Operations has got to be in charge.

MR. GROBE: Absol utely.

MEMBER LEI TCH:  Apparently, that was not
occurring. | just wonder, what is the |icensee doi ng?
How can we know when it's done? What are the neasures
that we have in that area?

MR. GROBE: Thank you for that question.
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Let ne give a fewnore details about revel ati ons t hat
cane through the FirstEnergy review of Operations.
This is one of the reasons they separated that out as
a separate causal analysis.

Qperations in the late nineties was
characterized by a significant turnover in | eadership.
The lack of support -- as a matter of fact, the
Oper ations Superintendent position, which reports to
t he Pl ant Manager, was vacant, and the current Shift
Managers did not submt thensel ves for that pronotion
opportunity because of their belief in the |ack of
managenent support for COperations.

The Onsite Review Conmittee would be
conduct ed wi t hout an Operations representative. They
had a quorum requirenment that didn't require
Operations. There's a nunber of other exanpl es which
are clearly indicative that Operations wasn't pl aying
a |l eadershiprole in the day-to-day activities of the
pl ant .

The actions that the conpany has taken is
that there are required Operations representatives on
all the key commttees, the Onsite Review Comm ttee,
the Corrective Action Review Board, all of the key
comm ttees that are ongoing.

MEMBER LEI TCH: So they're quorum
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requirements that can't be substituted?

MR GROBE: That's correct.

MEMBER LEI TCH  You have to have those
fol ks there?

MR GROBE: A Licensed Senior Reactor
Oper at or was added to the Heal t h Physi cs Organi zati on
and to what's conmonly referredto as the "fix-it-now'
part of Maintenance, so that there's a clear
operational perspective in decisions that are made in
t he r adi ol ogi cal protection and the urgent mai nt enance
activities.

Al'l of the Operations supervision and
managenment has been repl aced. A nunber of those
peopl e have conme fromoutsi de the organi zati on. They
were specifically selected for their |eadershinp.

MEMBER LEI TCH: This is the Shift Managers
you're referring to now?

MR. GROBE: No, above Shift Managers.

MEMBER LEI TCH: Above Shi ft Managers, yes.

MR. GROBE: Not the licensed positions,
but the positions above that.

One of the other findings was that the
Shi ft Manager woul dn't attend the norni ng nanagenent
bri efings.

So there were a nunber of indicators that
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Operations was not playing the role that you would
expect. Al of that is now observably changed.

The longer-termbarriers that need to be
broken down are the organi zati onal barriers to ensure
t hat Mai ntenance and Engi neering and Radi ol ogi cal
Protection, in particular, are supporting Operations
and not any other type of hierarchy.

W have two Residents onsite. we' ||
conti nue to observe t hese thi ngs on a day-to-day basis
as wel | as speci al inspections specifically focusedin
this area.

MEMBER LEI TCH: The Shift Managers, do
t hey get to be Shift Managers by virtue of a seniority
progression or is there other nore stringent
qual i fications?

MR GROBE: | don't --

MEMBER LEI TCH: Maybe that's not -- maybe
that's in the licensee's decisionnaki ng process?

MR. GROBE: Exactly. | think that is nore
of a managenent deci si onmaki ng process t hat t hey have,
and | don't have detail ed know edge on that.

VMEMBER LEI TCH: It's hard for me to
understand a Shift Manager not attendi ng the norning
nmeeting. Infact, it's hard for ne to i magi ne hi mnot

chairing the norning neeting.

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

38

(Laughter.)

VI CE CHAI RVAN BONACA: Wl |, but the fact
t hat Operations was unaware of those photographs of
t he head and the corrosion taking place up there, it
shows there was -- | nean, just it's unheard of.
nmean, where were they during the outage? How come
this informati on wasn't shared, | nean to the people
that run the plant?

MR,  GROBE: Let ne answer both your
guesti ons. The flavor of the organization, the
organi zational priorities, don't come fromthe Shift
Manager. They conme fromthe seni or executi ves and t he
| eadership at that level, and it's infused down
t hrough the organization. That wasn't occurring.
That is what all owed this atrophication of support of
Operations, operations safety, to occur.

MEMBER WALLI S: Well, mybe it was
occurring, but the wong kind of thing was occurring.
I mean, it was diffusing down through the
organi zation, but it was the wong kind of directive.

MR. GROBE: |f you | ooked at t he paperworKk
t hat existed, you would find nany of the right words,
but the day-to-day behavior of the executives and
managers didn't support Operations |eadership.

MEMBER FORD: Jack, could I ask, just in
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the process of time, could you finish up within 10
m nut es?

MR GROBE: Sure.

MEMBER FORD: | recognize that you can't
control the questions.

MR. GROBE: | believe there was one ot her
guestion. That had to do -- |I'mnot sure who asked it
-- it had do with bench strength.

If you go back to the md- to late
ei ghties, Operations had roughly 40 to 50 |icenses,
and that was built to the early nineties up to about
100 licenses onsite. That's now back down, or had
been back down, to the | evel of on the order of 40 to
50 licenses. So there was | ess enphasis on |licensed
operators in the organization and |icense operator
trai ni ng.

MEMBER SI EBER: Isn't that an inpedi nent
to al ready-1licensed operatorsinradiationcontrol and
wor k managenent and all these different places?

MR,  GROBE: Yes, it 1is. One of ny
experiences in an operations-driven organization is
that either you drive licensed operators from
operations into ot her organi zati ons or you license in
ot her organi zations, particularly engineering.

MEMBER S| EBER: Right. But that hasn't
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been happening in the recent pattern?

MR. GROBE: That's correct.

MEMBER LEI TCH: | would just point out,
t hough, that too many |icensed operators can al so be
an i npedi nent. | nean that can be a two-edged sword.
| think you want people mgrating into these
organi zati ons who have been previously |icensed, but
sonetimes maintaining the license can be a burden
because they have to go to requal . training; they have
to take exans.

"' mnot sure the examis focused on team
performance, but we always found it kind of difficult
to get a few people that weren't active operators
together in a control roomto pass an exam because
they weren't used to working with one another

So, | nean, the first reactionis the nore
licenses, the better, and in general | agree with
that. But there's another side to that coi n where you
can have too many licenses and it can be a burden and
make your |icensee failure rate on exans | ook bad and
require a great deal of time for requalification, and
so forth

MR GROBE: Yes. | think |l was tryingto
focus nmore on the fact that, with fewer I|icenses,

there's less ability to have turnover --
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MEMBER LEI TCH: Ri ght.

MR. GROBE: -- out of the operations
organi zation i nto ot her organi zati ons. As aresult of
that, you don't have an operational focus in those
ot her organi zati ons.

The new reactor head, the replacenent
reactor head, which has never been used, we have
concl uded nmet, does continue to nmeet, the ASME Secti on
1l requirenents. W witnessed and eval uat ed t he non-
destructive exam nation of that head. A nunber of the
radi ographs had to be reperfornmed because they were
not maintained, and baseline Section 11, ISI, was
performed on t he penetrations and t he wel ds. That all
has been acconplished successfully.

As | nentioned earlier, there's two
outstanding issues in this area. One is the reactor
cool ant system pressure test and the containnment
integrated leak rate test. Those will be perforned
| ater at an appropriate tine.

MEMBER S| EBER: \Where is the head right
now?

MR. GROBE: It's inside containnment onthe
head st and.

MEMBER SI EBER:  Ckay.

MR GROBE: There was quite a bit of --
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MEMBER SI EBER: At Davi s- Besse?

MR. GROBE: Yes. There was quite a bit of
reconstructi on work that had to be done, attachingthe
service rupture, installing all the control rod drive
nmechani sns, all of the support structures for that.

MEMBER S| EBER: And the Davis-Besse
contai nnent is closed now?

MR GROBE: Yes, it is.

MEMBER SI EBER: Okay, and will there be a
design pressure test in the containnent prior to
start --

MR. GROBE: There will be a containnent
integrated | eak rate test, not a structural integrity
test.

MEMBER SI EBER  (Okay. So what's the test
pressure for these? Wuld it be 10 pounds?

MR. GROBE: No, no. The containment, |
bel i eve, Pat, the containment integrated |leak rate
test pressure at Davis-Besse is at 42 pounds?

MR. McCLOSKEY: | don't have the figure
for that, but | think the question was whether a
desi gn pressure test would be --

VEMBER FORD: You have to come to the
m cr ophone.

MR. McCLOSKEY: Good norning. My nane is
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Pat McCl oskey. |'mthe Regul atory Affairs Manager for
Davi s- Besse.

The question was in regards to the test
pl an for the contai nnent reactor building. W planto
do an integrated leak rate test versus a design
testing. Integrated |leak rate test, of course, is
simlar to what we run as part of our 10-year in-
service inspection requirenents, and that has been
part of the plan of restoration all along.

MR. GROBE: The second i nspection has been

conpl et ed.

The next slide is the containment health
assurance -- that's what thelicenseecallsit -- area
eval uati on. The contai nment has been thoroughly

i nspected. The evaluation of structure, systens, and
conmponent s i nsi de cont ai nnent has been adequat e, based
on our inspections, and repair and refurbishnment
activities in a nunber of systenms are ongoi ng, nost
notably the ventilation systens inside containnent.

There was a substantial accunul ati on of
boric acid inside ductwork. That was the primary
i npact of the boric acid, was on the ventilation
syst ens.

One of the outstanding --

VEMBER WALLI S: Doesn't this affect
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instrumentation as well?

VR. GROBE: The envi ronnent al
qualification requirenments for equipnment inside
contai nnent include ability to resist a boric acid
envi ronnent, and t heir operat ors were opened; junction
boxes were opened. No significant findings of any
nature were --

MEMBER WALLI' S:  You just dust themoff or
what ever, and they're okay inside?

MR, GROBE: In fact, there was little
penetration of any boric acid into those components.

There's an issue which | will get intoin
nore detail |ater on reactor pressure vessel bottom
head penetrations that needs to be resol ved.

The next issueis conpletely unrelated to
the boric acid. During their inspections they
identified a cut in a splice, an electrical splice,
and that cut appeared to be an inpact of maintenance
activities that were perfornmed incorrectly. The
licensee is currently evaluating the extent and
condition of that, whether there was an i npact or an
outcone of a routine activity replicated a nunber of
times or if it was an isolated issue.

The ot her interestingthingat Davi s-Besse

isthat the electrical conduits provide a ground pat h,
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and there was sone corrosion identified on the
condui ts. The question concerns whether that
corrosion prohibits the function of the grounding
circuit of the conduits. So those are the three
outstanding issues in this unit.

System heal th assurance, as | nentioned
earlier, this was a detail ed desi gn revi ewof sel ected
ri sk-significant systenms and an operational revi ew of
ot her systens. Qur inspections concluded that the
review process and approach that the |icensee was
t aki ng was adequat e.

They identified a nunber of design and
operational issues with several systens, including
sone i ssues that were cross-cutting across a nunber of
syst ens. W performed an independent design
i nspection of additional systens that they didn't
review and identified simlar issues.

Davi s-Besse is currently evaluating the
scope expansion that they believe is necessary to
address these issues.

The next slide is programeffectiveness.
This inspection is in its early stages. That is
primarily because the licenseeis in the early stages
of addressing this issue.

This is reviewing and evaluating the
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progranms that | identified earlier in the Checklist.
The review process they are using is adequate, but
t hey have not conpl eted a significant nunber of these
prograns yet. So our review is pacing with their
activities.

Organi zati onal human performance, we've
conpl eted a review of the majority of the root cause
anal yses. The licensee hasinitiated a broad spectrum
of corrective actions in a nunber of areas, including
safety cul ture and saf et y- consci ous wor k envi r onnent .
Again, this instruction is fairly early on in its
i mpl enent ati on because the |icensee's activities are
conti nui ng.

CHAI RVAN APOSTOLAKI S: How ar e t hey doi ng
this? How does one inspect the safety culture?

MR. GROBE: Again, | don't know of a way
to directly inspect safety culture. There's no
st andar ds.

What you do i s you i nspect the questi oni ng
attitude of the individuals, how they evaluate
defici encies that they cone across, the depth of that
eval uation, the effectiveness of corrective actions.
Not only the identification of the action, has it been
identified correctly --

CHAI RVAN APOSTCLAKI S: Is it possible,
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t hough, that you have a Heisenberg effect here:
Because you are there, the process has been changed?
They know they are being --

MR GROBE: | would say it differently.
| think, because of the revelations that this event
has occurred, FirstEnergy has becone aware and has
taken significant actions. It's because of the
event --

CHAl RVAN APOCSTOLAKI S: Yes.

MR  GROBE: -- that revealed these
deficiencies and a recognition on the part of
FirstEnergy executives and managenent that these
things have to be fixed if they're going to have an
asset that is valuable in the future.

MEMBER FORD: l"m sorry, but we nust
finish by 25 past if Art is to have any adequate ti ne.
MR. GROBE: Ckay. Thank you.

MEMBER WALLI S: That's too bad because t he
interesting part we haven't gotten to yet.

MR. GROBE: Let me get into several plant
equi pment issues, first the bottom head issue. The
cont ai nnent sunp, an area in containnment referred to
as the decay heat valve pit and the coating.

Next slide. This is a photograph of

penetration No. 1 on the bottom of the head. W're
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| ooking up at the bottomof the head. These are the
i n-core nozzles for the detectors. They're very snal
in diameter, about an inch dianeter.

What you' re seeing here, if you | ooked at
a nunber of photographs that we coul d have shown, but
on the side of the vessel you will see kind of a swath
of corrosion products com ng down the side of the --

MEMBER WALLI S: Doesn't that represent a
| eak to you?

MR GROBE: Well, that's the issue.

MEMBER WALLIS: \What else could it be?

MR. GROBE: Well, it cane down, as | said,
on the side of the vessel. On the side of the vessel
you will see a swath of corrosion products that have
cone down the vessel. As | nentioned, thisis in the
center of the bottomof the head. So they all conme to
a convergence there.

MEMBER WALLI'S: Then they run down this
t ube or sonet hi ng?

MR. GROBE: Yes. That's correct. That is
clearly part of what happened.

Al so, there's a nunber  of ot her
penetrations that have corrosion products on them
VWherever a penetration intersected the material that

was conmng down the head, it would run down the
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penetrati on.

FirstEnergy was not satisfied with the
sinpl e answer that --

MEMBER WALLIS: Wiy is it drawn to the
penetration?

MR GROBE: It is sinply gravity. I t
wasn't drawn to the penetration; it was runni ng down
the vessel. As it intersected a penetration, it run
down the penetration.

MEMBER KRESS: It lost part of the head.

MR GROBE: Yes. I'"'m sorry, let nme
repeat. This is the penetrationthat isinthe center
of the bottomof the head. So it's the | owest point
on the head.

FirstEnergy was not satisfied with the
easy answer, that this was sinply corrosion that had
cone down the head or had come down from the head.
They did chemi cal analyses, conparisons of this
material to the sides of the head, to the top of the
head, to the sides of the vessel and the top of the
head. That chem cal anal ysis was inconcl usive.

So what they have concluded, what they
have determned is an acceptable thing to do, and
presented this to us last week in a public neeting

here in Headquarters, is to do a pressure test where
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t hey' ve cl eaned the entire head, they' re going to take
the reactor coolant system up to normal operating
tenmperature and pressure, keep it there for a period

of time, shut down, cool down, and then do a thorough

i nspection of the bottomhead. |f there are through-
wal | cracks, they will be evident from boric acid
| eakage.

MEMBER SI EBER: That neans they have to
clean all this off?

MR. GROBE: |It's already been cl eaned.

MEMBER SI EBER.  Ckay.

MR. GROBE: Yes, this is a photograph
before it was cl eaned.

MEMBER SI EBER:  And on the pressure test
anything that leaks will immediately evaporate. So
you are really | ooking for residue again.

MR. GROBE: Exactly, and very, very snal |
|l eaks will result in easily-observabl e residue.

MEMBER LEI TCH: Was t here any degradati on
of the material as aresult of that boric acid running
down there?

MR. GROBE: No. There was no observed
degradation to the vessel netal.

MEMBER LEI TCH: Ckay.

MR. GROBE: Let's get into the next slide.
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Prior to this outage, the Davis-Besse sunp had
approxi mtely a 50-square-foot surface area screen.
That i s characteristic of operating pressurized water
reactors. There were a nunber of deficiencies with
t he screen, including the mesh size was incorrect. It
wasn't in accordance with design. There were sone
gaps in the mesh

There wer e sone non- per manent
nodi fications. Wat | nean by that is there were sone
gaps low in the nmesh, and they sinply stacked |ead
bricks in front of the gaps.

The licensee has concluded that during
this outage they will substantially expand the surface
area of the screen to approxi mately 1200 square feet.

In this picture, this is the sunp here.
This is the concrete structure that supports and
contains the reactor vessel itself. This is the
| ocation of the original screen, which was
approxi mtely 50 square feet. That i s being repl aced.

I n addition, there's hol es being punched
in the side of the sunp. This plenum is being
install ed, and then perforated pipeis beinginstalled
down this staircase. This is the staircase that goes
intothein-core under-vessel area, and anot her pl enum

with additional perforated pipe comng off of that
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second plenum This will substantially increase the
surface area, the suction surface area, for the sunp
screen.

MEMBER WALLIS: Wiy is this being done?

MR GROBE: It is being done right now.

MEMBER WALLI S:  But why? Is it being done
because they found deposits on the screen or the
screen was bl ocked or there was a lot of junk down
t here, or what?

MR. GROBE: | believeit is being done for
a couple of reasons. One is they are in extended
outage. The screen had deficiencieswthit. Instead
of replacing it with the sanme type of design, they
decided to --

MEMBER WALLI'S: But this is a tremendous
change. It is a change in area of 24 tines.

MR GROBE: That's correct.

MEMBER WALLI' S: So t hi s nust indi cate that
there was sone real reason to do this work.

VEMBER KRESS: It has to do with the

bl ockage of the screen due
MEMBER POVNERS: The | arge-break LOCA.

MEMBER KRESS:

- large-break LOCA.
MEMBER WALLI S: It's like the fl akes

com ng off the containnment walls, for instance?
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MEMBER KRESS: Yes.

MEMBER PONERS: | nsul ation nostly.

MEMBER WALLIS: Yes, right.

MR. GROBE: Let's nove along. This next
phot ograph, this is actually right next to the sunp
there's a pit. The original design of the plant was
that there's two suction valves. The decay heat
renoval system suction valves are in this inside
cont ai nnent . The original design was that those
shoul d be subnersible, qualified operators on those
val ves. When t he pl ant was constructed, they were not
subnersi bl e qualifi ed.

To address that issue, the conpany chose
to seal the pit. See, this RTV. It was a very
difficult job to seal all of the openings at the top
of this pit. They sinmply used gobs of RTV to
acconplish that.

The conpany has chosen to engineer a
solution to this. Subnersi bl e operators are not
available. So they're lining the pit with stainless
steel. They're going to put a stainless steel cap on
it, and t hen gasket ed and bol t ed openi ngs i n that cap.

This is a photograph on the next slide,
that's actually the side of the reactor pressure

vessel. It was a non-qualified coating on five | arge
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vessel s, the reactor vessel and the four core flood
tanks, as well as coating problens on conduit, a
substantial nunber of square feet of coatings on
conduit where they applied the coating right over the
gal vani zed conduit without a priner. 1In addition to
that, there were coatings issues on the contai nment
wal I s and the done.

MEMBER WALLI S: Does t hi s have anything to
do with the event that initiated this whole thing?

MR GROBE: No.

MEMBER WALLIS: So this is sonething el se
whi ch was a probl em which had not been fixed?

MR CGROBE: That's correct. These are
i ssues that the conpany identified during the course
of doing their conprehensive inspections inside
contai nnent, and they're fixing these.

MEMBER S| EBER: | have a question about
t he coating on the reactor vessel. The reactor vessel
sits inside the neutron field tank, right?

MR GROBE: It sits -- I'msorry?

MEMBER S| EBER: | nside the neutron field
t ank?

MR, GROBE: It sits inside a concrete
structure, but there's noliquidonthe outside of it.

MEMBER SI EBER: Ckay. Is it accessible?
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MR GROBE: |I'mnot certain that this is
going to be replaced.

MEMBER SI EBER:  Ch, okay.

MR. GROBE: Pat, do you have the specifics
on this specific |location? The core flood tanks have
been cl eaned and --

MR. McCLOSKEY: Yes, the core flood tanks
-- any of the unqualified coatings on the large
vessel s have been renoved, and plans are either to
anal yze them and renai n uncoat ed, which we believe a
| ot of the vessels should have been and coul d have
been. The reactor vessel itself probably did not
require this coating.

The description of whereit islocated, it
is located within the concrete shielding as well as
behi nd significant vessel insulation as well. This
woul d have been our first opportunity since the
operation of the facility to actually see this side,
since the under vessel and its side vessel is not
routinely inspected.

So t he determ nati on was nade at t he poi nt
intinme that, while we're addressi ng coatings, renove
that and assess that. M belief is that we will not
reinstall that coating over the carbon steel.

MR. GROBE: Thi s has been hydrol ased. It's
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been cleaned, but it is not going to be recoat ed.

MEMBER SI EBER: Ckay. So the coating is
gone now, because that | ooks |like a sunp clogger to
ne.

MR McCLOSKEY: Exactly.

MR GROBE: Exactly.

MEMBER SI EBER:  All right, thank you

MR. GROBE: In conclusion, our oversight
activities are well underway. They are wel| organi zed
with a checklist, and our focus is good.

FirstEnergy's restart activities are wel |l
underway, and they are showi ng progress. W have a
nunber of performance goals. There's one other
docunent that | gave you, and that's part of our
performance goals are to ensure that the public has
confidence that the NRC is a strong and credible
regul at or. W continue to have a |arge amount of
interest both from nmenbers of the public as well as
el ected officials.

| gave you another docunent that | ooks
like this. It is just for your reading pl easure. W
are issuing nonthly wupdates or newsletters on
activities that are ongoing. This is a continuing
activity that we have totry to ensure that the public

is well-informed and, hopefully, retains that
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confidence in a strong and credi bl e regul ator.

That conpl etes nmy 15-m nut e presentation.

(Laughter.)

MEMBER FORD: Jack, thank you very much

| am assum ng that there are no other
maj or questions. | amal so assuming that you will be
com ng back to us again --

MR GROBE: Wenever you would |ike.

MEMBER FORD: -- with nore tine avail able
for this inmportant subject.

Art, | turnit over to you. W do have an
extension of 15 minutes to this section. So thereis
a little bit of tinme up for you. So we will be
finishing this at half past 10:00.

MR HOWELL: Thank you. M name is Art
Howell. I'mfromthe Region |V Ofice in Arlington,
Texas. | also served as the TeamLeader for the NRC s
Davi s- Besse Reactor Vessel Head Degradation Lessons
Learned Task Force.

Before | go any further, | would like to
recogni ze there are two Task Force nenbers in the
audi ence, Tom Koshy from NRR and Joe Donoghue, al so
from NRR

What we woul d |i ke to do today i s provide

an overview of our report, which was al ready issued
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back in Cctober. It was made publicly available on
the 9th, | believe.

Skip two slides, not the next slide, but
the slide after that one.

Dr. Hackett, who is our Assistant Team
Leader, briefed the Comm ttee on June 5th and 6th on
the charter. | just wanted to take a nonment to touch
on those itens, just to refresh fol ks' nenories.

The purpose of the Task Force was to
conduct an independent evaluation, primarily a
retrospective |ook at our regulatory processes, to
identify recomendations for NRC and industry
i mprovenent .

The charter had five broad areas.
Qoviously, withinthese five areas we | ooked i n det ai |
at a nunber of specific processes and prograns.

For exanple, in the reactor oversight
process, we obvi ously | ooked at the i nspecti on program
and i npl ementati on at Davi s-Besse. W | ooked at the
pl ant performance assessnent process.

We revi ewed enforcenment history. W al so
revi ewed enforcenment hi story broadly across t he board
generically interns of enforcenent actions i nvol ving
primry system | eakage and boric acid corrosion. W

reviewed the allegation history, not only at Davis-
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Besse, but for the other FirstEnergy plants, going
back sone 12 years.

The next slide, please. In ternms of the
team conposition, it was a nulti-discipline team
There was 10 of us total, including our Adm nistrative
Assi st ant . We had representatives from Region |V,
Region 11, NMSS, NRR, and Research.

An experienced team we had both current
and f or mer Seni or Resi dent I nspectors at ot her Babcock
& WIlcox designed plants. W had Regiona
Supervi sors, Senior Licensing Project Mnagers, and
Seni or Operations Engineers on the team None of us
had any significant previous involvenent with Davis-
Besse in terns of i nspection, enforcenent, |icensing.

We had a formal agreenment with the State
of Chio. They provided one observer to the team She
primarily spent her tinme with us at Davi s- Besse duri ng
the fact-finding there. She al so spent sonetine wth
us here in Headquarters during the assessnment phase.

We conducted two public neetings to
solicit input on our charter. One was near the pl ant
back in June, and the other one was here in
Headquarters, alsoin June. W didreceive input, and
we factored that i nput i nto our detail edreviewpl ans.

Next slide. In terns of revi ew nethods,
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we used processes and techni ques that were simlar to
t hose used i n past NRCi nci dent i nvestigation teamand
di agnosti c eval uati on teamreviews. This includedthe
construction of detailed review plans. W also had
prescripted i nterviewquestions for a nunber of fol ks
that we pre-identifiedto beinterviewed. W formally
tracked our observations and interviews, and we al so
used various root cause analysis techniques to sift
t hrough all the data.

The teamwas broken down i nto two groups.
One primarily spent its time review ng processes here
in Headquarters. The second was fact-finding at
Davi s- Besse and the regions.

| just want to nmake it cl ear, we conduct ed
review activities at all four regions, either
tel ephonically or inperson. It wasn't just in Region
L.

We, obvi ously, conducted docunment revi ews
and intervi ewed personnel. | think sonewhere on the
order of 100 NRC personnel were interviewed, about 40
or 50 Davi s-Besse personnel, and we had 10 ot hers from
various industry organizations, as well as French
regul ators.

W were at Davis-Besse for a nunmber of

periods during the sumer to collect data. As |
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mentioned, we were conducting reviews in all four
regi ons.

MEMBER FORD: (Obviously, there's a fair
amount of overlap with the group that Jack was
headi ng. Howdi d that take pl ace, the conmuni cati ons?
Is it informal, formal conmunications?

MR. HOAELL: One of our charter elenments
was to coordinate with the other reviews. So there
wer e periods during the summer i n which the Task Force
provi ded i n- progress status reports to Jack i n person,
to the 0350 Panel, plus other ongoing reviews that
were in progress.

So, at the end, near the end of it, we
al so provi ded background and cl arified any questions
t hat we had on any of the Davi s-Besse pl ant-specific
issues that are documented in Section 32 of the
report.

MEMBER FORD: Ckay, but just enlighten us
all. You re far nore specific on Davi s-Besse, you're
specific on Davis-Besse as it applies to the rest of
the industry and how the NRC regul ates --

MR, HOWELL: Correct.

MEMBER FORD: -- as a whol e?

MR, HOWELL: Correct.

MEMBER FORD: Not just Davis-Besse?
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MR HOWELL: Now you will see in our

report there is one section of our report that deals
entirely with Davi s-Besse pl ant-specific issues.

MEMBER FORD: Ri ght.

MR HOWELL: And those were coordinated
wi th Jack and the Oversight Panel.

MEMBER FORD: Ckay, good.

MR. HOWELL: The next slide on reports.
It is just to indicate where you can find the report,
either in ADAMS or on the web page. As | just
nmenti oned, there was coordi nationw th plant-specific
i ssues.

MR. GROBE: It is on the web page. So you
can find it.

MEMBER PONERS: He didn't put the clause
"easily" in there. He just he could find it.

(Laughter.)

MR. HOWELL: It is conceptually possible
to find it.

(Laughter.)

Next sli de. Overal | concl usi ons:
Fundanment al | y, we concl uded that the i ndustry and t he
NRC recogni zed t he potential for the Davi s- Besse event
sonme 10 years ago, following the identification of

cracking at the French plant Bugey in 1991.
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This type of event was analyzed, and it
was concl uded t hat, al t hough there was a potential for
corrosive attack of the head, that the | eak woul d be
detected | ong before any significant corrosion would
occur. This was predicated on the notion that the
identified |eaks would likely be axial in nature,
woul dn't result in a catastrophic failure of the
nozzl es. Therefore, any ensuing corrosion fromthe
| eaking primary cool ant would be detected by boric
acid corrosion wal kdowns under the Ceneral Letter
88- 05 program

Ther e was sone recogni tion that sone snal |
percentage of small | eaks woul d not be detected. So
t here was some di scussion back in the early nineties
about the insulation of enhanced | eakage detection
systems and the efficacy of those systens. That
system obviously, is not installed at Davi s- Besse or
el sewhere.

In addition, we identified that the NRC
and Davi s-Besse failed to | earn key | essons from past
bori c aci d-i nduced degradati on events. Specifically,
the one that is inportant is that there were a nunber
of events, if youlook at the raw operational data, if
you | ook at sone of the events that have been capt ured

by generic communications in the past, there are a
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nunber of events where there were primary leaks in
which <corrosion rates were underpredicted and,
t herefore, the damage was nore significant than what
was expect ed.

This is inportant because what we found,
not only at Davi s-Besse, but el sewhere, is that there
has been a tendency, at |east at many pl aces, where
these | eaks are actually identified, then there are
some conscious decisions being nade to defer the
repair of these |eaks because of the wunderlying
assunption that the corrosion rates wll be
insignificant. So in some cases these deferral s have
| asted nore than a year until the next refueling
out age.

VI CE CHAI RVAN BONACA: Now in other
countries, |like France, they took a different path,
right?

MR, HOWELL: Correct.

VI CE CHAI RMVAN BONACA:  So you will talk
about that experience |ater on?

MR HOANELL: Yes, yes.

VI CE CHAI RVAN BONACA: And was there
sufficient conparison of these decisions by the NRC,
by the industry? | nean, was this evaluated as a

significant input, the fact that in countries |ike
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France that took a conpletely different direction in
t hat sense, and they decided that they would have
volunetric inspections, prevent |eakage, and then,

ultimately, that led to repl aci ng the heads much ahead

of tinme?

MR, HOWELL: Ri ght. | was going to
address that in a couple of mnutes, if that's
sufficient.

VI CE CHAI RMAN BONACA: Ckay, you wll?
That's fine.

MR. HOVELL: Fundanental ly, the Task Force
was focused on understanding why the event wasn't
prevent ed. So, therefore, it was nore of a
retrospective | ook. That explains why, for exanple,
we didn't touch on things about the ongoing
significance determ nation process, reviews, and
things of that nature that were post-discovery.

We concluded primarily that there were
three main contributing causes. They are here, and |
amgoi ng to go through each one of these in detail in
t he succeedi ng slides, but --

MEMBER FORD: Excuse ne. You are goingto
go through these in detail ?

MR, HOWELL: Yes, in turn, right. Then

there's a nunber of subel ements under each of these.
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MEMBER FORD: Ckay, good.

MR. HOWNELL: So | won't spend any tine
her e.

Next slide. W also found sone --

MEMBER WALLIS: | just noticed, | have to
notice that you have "NRC fail ed" for sonething just
as frequently as you have "DBNPS failed" to do
sonething in your slides. The statenent the "NRC
failed" to do sonething occurs just as frequently as
the statenent "DBNPS fail ed" to do sonmething. | just
can't help pointing that out.

MEMBER FORD: And t he reason for that wll
be discussed in a mnute?

MR HOWELL: Yes.

CHAI RVAN APOSTOLAKIS:  But if | were to
sel ect one bullet of all of these and say, well, boy,
this was really the problem | nmean, | would be
inclined to select the second bullet on slide 7.
Wuld | be wong?

MR. HOAELL: No. | nean | think, clearly,
fundanental |y, the primary responsibility restedw th
the licensee to --

CHAI RVAN APOCSTOLAKI S: The previ ous sli de
Sherry.

MR. HOAELL: -- to have either prevented
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or detected this issue in its incipient phases nuch
earlier.

CHAI RVMAN APOSTCLAKI S: Yes. The j udgnent,
| think, was not an i medi ate safety concern. 1s that
the No. 1 problen? No? Wat was it? | mean, they
knew about it. They didn't know about it?

MR HOWELL: Well, they didn't know or
recogni ze that the nozzle itself was | eaking.

CHAI RVAN APOSTOLAKI S: But it seens to ne
that the issue that is not --

MR. HOAELL: 1'mnot sayi ng they shoul dn't
have known, but |'m saying --

CHAI RVAN APOSTOLAKI S: Right. Let's clear
it up because --

VI CE CHAl RVAN BONACA: Wl |, the fact that
they decided it was an i medi ate safety concern, |
think we all could agree with that conclusion. The
word "inmmedi ate" is inportant.

CHAI RVAN APOSTOLAKI S:  Right.

VI CE CHAI RMAN BONACA: If it isn't
i mredi ate, but it could be a future safety concern.
So how cone -- I'mtrying to understand, you know, |
nmean personally, how come we protracted these
i nspections? How conme we nmade t he deci sions that | ed

to waiting for circunferential cracks before we took
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sone actions there?

It seenms to ne that is an inportant
t hought process that took place in the industry and
t he NRC versus the thought processes that took place
in other countries. | quoted France because we j ust
conmpared wi th themour experience recently, and there
is asignificant divergence there. So |l amtrying to
under st and how we got there.

MR. HOWELL: Well, based on our review, |
nmean, clearly, if you | ook back to the early nineties
and you | ook before then into the eighties, you wll
see that nost of the instances of identified nozzle
cracking -- and I'mnot just tal king about VHPs; |'m
t al ki ng about ot her instrument nozzles in the reactor
cool ant system-- virtually all of them were axi al

Now what we found was that the condition
identified at Bugey both involved axial and
circunferenti al cracki ng. Some of that was
comuni cated back in the early nineties to the staff,
but perhaps not, well, in fact, not all the details
were well-recognized or understood. That may have
been a contributing factor as to why the potential for
circunferential cracking was not enphasized at that
tinme.

So, clearly, there was a nindset in the
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early nineties that nozzle cracking would be axial,
that this axial cracking would not result in
catastrophic failure of the nozzles, that any | eaks
that ensued would be detected in due tine before
signi ficant degradation.

As a result of that, further work becane
protracted. | nean, there was work by the i ndustry to
performsone pilot, non-visual exam nations at plants
inthe md-nineties, continuingreviews by the staff.
This continued on, and before you know it 10 years
el apsed before the Cconee experience.

CHAI RVAN APOSTCOLAKI' S: So t hat woul d seem
to be a key el enent.

MR. HOWELL: It is a key elenent. So
that's why we highlighted it upfront.

MEMBER S| EBER: But the enphasis has
al ways been on cracki ng as opposed to corrosion of the
ferritic material.

MR, HOWNELL: Right.

MEMBER SIEBER  And | don't think that
anybody real i zed t hat t he extent of corrosionthat did
occur would occur until the day this Besse situation
ar ose.

MR, HOWELL: The extent that it could

occur was realized. It was believed that it woul d not
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occur because it woul d be detected | ong before there
was significant degradation.

VI CE CHAI RVAN BONACA: Wl |, howwoul d it
be detected?

MR  HOWELL: By visual exans during
out ages.

CHAI RVAN APOSTOLAKI S: VWhi ch were not
t aki ng pl ace.

MR. HONELL: O inadequate, whatever, not
conpr ehensi ve, yes.

CHAl RVAN APCSTOLAKI S: Sure.

MR,  HOWELL: And that was one of the
underlying notions that was not verified. That
assunpti on was not verified because, inreality, what
was happening is that this was a voluntary program
t hat was being inplenmented by |icensees, and it was
not being inspected by the NRC There was no
i ndependent verification by us that these prograns
were effective over the course of 10 years.

CHAl RVAN APOSTOLAKI S:  Now what was the
rol e of our inspectors there?

MR, HOWELL: Well, | was going to get to
t hat .

CHAI RVAN APOSTOLAKI S: (Ckay, okay.

MR. HOWELL: |If you are on slide 7 still,
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that's the third bullet there. W collectively, the
NRC, knew about sone of the synptons and i ndications
of the reactor coolant system unidentified | eakage.
So I'mcl ear, not about the nozzl e | eakage, obvi ously,
but about ongoi ng, unidentified RCS | eakage.

There was al so sonme know edge about boric
acid deposits on the head during the 2000 refueling
out age ti nmefrane.

CHAI RVAN APOCSTOLAKI S: Now further revi ews
becanme protracted. Not only the reviews, but | nean
t here were deci si ons made, as Jack told us earlier, to
ease the access to the top of the head, so that
i nspection woul d take place, and that was postponed
for a nunber of years, right?

MR, HOWELL: Correct.

CHAI RMVAN APOSTOLAKI'S: | "mjust curious,
the Safety Board, they nust have a visiting Safety
Boar d.

MR, HONELL: They do.

CHAI RVAN APOSTOLAKI S: O t he | NPOguys - -

MR, HOWNELL: They do.

CHAI RVAN APOSTOLAKI S: Nobody not i ced t hat
and asked, "Why are you doing this?" or everybody
says, "Well, that's okay."?

MR. HOWELL: | can only tell you what the
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record indicates. Wth respect to the Safety Board,
there was, inthe 2001 ti mefrane, there was di scussi on
between the Safety Board and the plant staff that
there was obviously active reactor coolant system
| eakage that was ongoing, and it had not been
identified, and --

CHAl RVAN APOSTOLAKI S: Yes.

MR. HOAELL: -- that the efforts to date
had not been successful in identifying that I eak.
That's about as far as we could piece together the
story there.

| mean, it was obvious that there was
ongoi ng | eakage that had been identified.

CHAI RVAN APOSTOLAKI S: Yes.

MR. HONELL: Then, interns of other third
party reviews, clearly, a nmessage was sent that they
had a chronic problemw th not fixing known primary
system | eaks. That was docunented in reviews that
were conducted in the 1997-98 ti nefrane.

Ther e was al so sonme docunent ati on, bot h by
the NRC and | NPO, regarding a particul arly egregi ous
| eak involving the pressurizer spray valve that ate
away sone of the fasteners because carbon steel
fasteners were replaced instead of stainless steel

f ast eners.
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CHAI RVAN APOSTOLAKI S: There were two

t hi ngs here then. Oneis the actual performance-based
failure to do sonething, like they were | osing
inventory. But the second, you know, the nere fact
that they were deferring this action from year to
year, | mean, even if they were not |osing inventory,
shoul dn't sonebody ask the question, "Wiy?" Wy did
they decide to -- how many years did they defer it?
For 10 years?

MR. HOWAELL: Eleven years. Actually, it
was deferred once again. |If you count it all up, it
wasn't going to be installed until 2004. So it would
have been 13 years.

CHAI RVAN APOSTCOLAKI S: Thirt een years, and
nobody asked, you know, "Why are we doing this for 13

years," deferring it fromyear to year to year?

MR,  HOWELL: Vell, it was deferred.
Actual ly, it was cl osed at one poi nt and t hen reopened
agai n because of the ongoing nature of the problem
and then deferred agai n subsequently.

W interviewed nmenbers, some of the
menbers, who were involved in that decision. Those
menbers, their viewwas that this was not an i nmedi ate

safety i ssue. They realized that there was boric acid

on the head, but it had been on the head for quite
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sone tinme, and they hadn't identified any significant
degr adati on.

CHAI RVAN APOSTOLAKI' S:  Let ne understand
t he neani ng of the word "inmedi ate.” |If sonethingis
not i mredi ately a safety concern in 1991, so we'll do
sonething about it in the future. Then in the year
2001 we still say it is not an imediate safety
concern? That neans it is never going to be an
i medi ate safety concern, right?

It'slikethefusionthing; everydayit's
50 years from now. Tinme doesn't seemto flow I
nmean, 20 years ago fusion was going to be areality 50
years fromthat time. Nowit's 50 years fromtoday.

So it is not an inmediate concern, and
that statement is independent of tine. That's
essentially what you are saying. You can say that
anytinme and defer -- | nean, |'m not blamng you,
obvi ousl y.

MR HOWELL: No, | understand.

CHAI RMAN  APOSTOLAKI S: I"m trying to
under st and what the word "immedi ate" neans.

MEMBER WALLIS: Well, global warmng is a
better exanple than fusion, | think.

(Laughter.)

CHAI RMAN APOSTOLAKI'S: |'Ill use t hat next
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MEMBER SHACK: How many B&W pl ants nade
the nodification that was needed so that they could
| ook at everything?

MR. HOWNELL: | need to answer that in two

parts because they inplenmented these nodifications

over tine.

MEMBER SHACK: Ri ght.

MR. HOWNELL: At the tine that sone of the
deferrals were going on Davis-Besse, | believe that

there was at | east one other B&Wpl ant that had not,
at that tinme during this 10-year tineline, 13-year
timeline, at that point inthe |ate nineties, had not
made t he nodi fication yet. | understand nowt hat that
nodi fi cati on has subsequently been perforned.

MEMBER SHACK: So by the | ate nineties all
but two had made the nodification?

MR. HONELL: That's ny understandi ng, yes.

CHAl RVAN APOSTCLAKI S: VWhat does that
mean? What do | learn on that?

MEMBER SHACK: Well, that they could at
| east follow the requirenent that they were able to
see what was happeni ng.

CHAI RVAN APOSTOLAKI'S:  Who is "they?"

VI CE CHAlI RVAN BONACA: The | i censees.
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MEMBER SHACK: The |icensees.

VI CE CHAI RVAN BONACA: The ot her
i censees.

CHAI RVAN APOSTOLAKI S: No, but what does
it nmean for Davis-Besse? You know, the years pass.
We recogni zed at the beginning it was not an i mredi at e
saf ety concern, and other |icensees are doingit, and
we still say, no, it's not i Mmediate. What does that
mean?

VI CE CHAI RMAN BONACA: It seens to e t hat
it neans the requirenent should have been there, it
seens to nme, not avoluntary initiative, but realizing
that it is not an i nredi ate safety concern, you then
say, however, it may be a future safety concern, and
therefore, the inspection is required, is a needed
thing to do. Therefore, at sone point sone
nodi fications had to be done to be able to inspect.

| mean, it has to be --

MR. HOAELL: We made a recomendation to
address that very point.

MEMBER SHACK: Wul dn't the Boric Acid
Corrosi on Program under the CGeneric Letter say that
you have to be able to inspect that?

MR HOWELL: Yes.

MEMBER SHACK: So they were in violation?
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MR. HOWNELL: dearly, the intent was that

they inspect it. There was no detail ed guidance in
t he procedures to performa head i nspection, but the
intent was there. The intent was to identify all
potenti al | eakage sources and inspect them

MR GROBE: The |icensees thenselves
specifically identifiedthat they could not i npl enent
their procedure for the head because they coul d not
t horoughly inspect and clean all areas of the head,
and wote that upinthe CR in the Condition Report.
That's why their failure to inplenment these
nodi fications was a violation.

CHAI RVAN APOSTOLAKI S: Now when t he ot her
plants actually inplenmented, did they find anything
that was worth communicating to Davis-Besse, that
maybe the statenment that it is not animedi ate safety
concern is not very valid anynore? Did they find
anything? Didthey find any cracks that were unusual
or anything or did they just --

MR. HONELL: There have been cracks at all
t he ot her B&Wpl ants, as of |ate 2001. So we have to
be cl ear about the tine period.

CHAl RVAN APOSTOLAKI S: Yes.

MEMBER SHACK: Nobody el se f ound hundr eds

of pounds of boric acid though.
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MR HOWELL: True. Right.

CHAl RMAN APOSTOLAKI S: Did they find
circunferential cracks?

MR HOWELL: Yes.

MR. GROBE: Not during the tineframe that
t hese decisions on deferral were to be nade.

MR. HOWELL: Right, right. This was |late
in the ganme, you know, 2001.

VEMBER FORD: Could | return to the
i mredi ate question that we had on that slide there?
I n your concl usions you nmade t he recomrendati on, you
make the correct observation we should take nore
account of what is happening overseas, France.

MR, HOWELL: Yes.

MEMBER FORD: \Wen you were discussing
this i medi ate aspect, did it never occur to anybody
that the French were at |east seven-eight years in
front of us in terms of comng up with renedial
actions, changing their tech. specs. for |eakage
rates, et cetera? Did no one here within the NRC or
Within our industry in this country wonder why the
French were doing this, and they had exactly the sane
phenonena, starting with Bugey and t hen a whol e | ot of
ot her reactors?

MR. HONELL: We exploredthat. O course,
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we tal ked to a nunber of folks here on the staff. W
al so tal ked to sone French regul ators. W got a range
of views. Sone were under the inpression that their
corrective actions were largely economc in nature.

MEMBER FORD: The French --

MR,  HOWELL: Yes, in terns of head
repl acenments, and that there's others who, at |east
until the Davi s-Besse event, woul d have tol d you pri or
to that point that they thought that the French
corrective actions were an overreacti on because of the
belief that there would be axial cracking and that
t hese woul d be detected, these | eaks woul d be det ect ed
in tinme.

MEMBER FORD: But t hey had circunferenti al
cracks?

MR. HOWELL: Correct, and the extent of
staf f awar eness of the Bugey circunferential cracking
was not wi despread. Part of that may be, | think at
| east in part, the manner inwhichthisinformationis
shared with us, how nuch we knew, how nuch was
provi ded, how was it was internally dissem nated.

It was a nunber of years ago; there's
staff turnover. There's alot of reasons for it, but
t here was sonme awar eness, but it didn't translateinto

any action in ternms of addressing circunferenti al
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cracki ng by means of generic communi cations until the
Cconee event.

MEMBER FORD: It wasn't pure insularity?

MR. HOVWELL: Right. Now there was sone
mention of circunferential cracking in Generic Letter
97-01. So there clearly was some recognition, but,
again, the predom nant view was, and operating
experience indicated, that axial «cracking was
predom nant - -

MEMBER FORD: | nust admit we're junping
the gunalittle bit, and I|'msure you nay cone to it.
I n your recommendati on you say you should take into
account ot her experience, worl dw de experience. How
are you going to acconplish that?

MR. HONELL: Well, we had a programand we
actually do have a program \What we are saying is
that there are sonme changes to the processes by which
we obtain and internally assess and dissen nate
foreign operating experience back in the 1999
timefranme, and what we are recomrending is that we
assess the whol e operating experience review program
and | ook at that particul ar aspect to nake sure that
it is functioning well.

Slide 8, overall conclusions: There were

some other contributing factors. Qui dance and
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requirements, | amgoing to tal k about these as wel |;
staffing and resources; EVS comunications, that's
really witten communi cations primarily, and|icensing
processes and i nplenmentati on of those processes.

Next slide. Ckay, with respect tothe NRC
and industry review and assessnment, and foll owp of
operati ng experiences, there are a nunmber of topica
areas in the report that are addressed.

| want to start out by saying that the
Task Force conducted its own i ndependent assessnent of
t he reported data on primary systeml eakage from1996,
| mean 1986, all the way up to the tinme of the Davis-
Besse event. So that covered about 16 years.

So we |ooked at LERs, Licensee Event
Reports, as our source of data. W analyzed this
dat a. VWhat we found is that there are many, nany
boric acid corrosion events, many nozzle |eakage
events. Ooviously, none of the nozzl e | eakage events
were not -- did not result in a degradation to the
same degree that occurred at Davis-Besse, but,
neverthel ess, there were a nunber of reported events
i nvol ving i nstrument nozzles primarily and pressuri zer
heat er sl eeves.

What we found is that essentially there's

two plants, two types of plants, NSSS designs that are
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outliers, B&Wand Conbusti on Engi neering, in ternms of
the total nunber of events.

Alot of this information was known by the
industry and the staff. It resulted in, since 1986,
17 separate generic conmuni cations by the NRC I
think there was a simlar nunber fromINPO Yet, in
spite of that, this event still occurred. So the
question is, why? Wy didn't the process serve as a
catalyst to ensure that sonething this bad didn't
happen?

VWhat we found was that there's a nunber of
i ssues here, but sone of the rel evant informtion was
per haps not known. You can see that when you anal yze
the data, that there was gaps in periods where there
were events being reported about instrunment nozzle
| eaks, for exanple, at CE plants, and there was no
generic conmunication that occurred during that
peri od.

But, al so, we found t hat one of the things
that we hadn't done well as an agency was to
i ndependently verify that these prograns were being
effectively i npl enented, specifically withrespect to
the Boric Acid Corrosion Programthat is governed by
Generic Letter 88-05. W had an i nspecti on procedure,

but it was a voluntary inspection procedure. It was
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never inplenented at Davi s-Besse, and it was rarely
i mpl enented nati onwi de at the other plants.

So we never verified the wunderlying
assunption that these types of prograns would be
effective in identifying nozzle leaks in a tinely
manner to prevent significant degradati on of the head.

Simlarly with Generic Letter 97-01 on
axi al cracking of vessel head penetration nozzles,
there was no independent verification of those
activities by the staff.

So there's a nunber of issues with the
i mpl enent ati on of the Generic Conmuni cati ons Program
Soit's a mxed story. W knewa lot. W put out a
lot to the industry. Yet, in spite of that, there's
sone things that either we didn't fully appreciate or
fully assess or didn't take action on to verify.

Generic |ssues Program there was no
generic issue previously identified for either boric
acid corrosion solely. There was one in the early
eighties that pertained in part to boric acid
corrosion infasteners, stemr ng froman event at Fort
Cal houn station, nor was there one that pertained to
stress corrosion cracking of nozzles.

Wth respect to the operating experience,

we pul sed a nunber of countries. W got sone good,
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had good exchange with the French that provi ded sone
information as to the basis for sonme of the French
deci si ons about corrective action.

VWhat they essentially told us was that at
the time of the Bugey experience that they recogni zed
the potential for two failure nodes, catastrophic
failure of the nozzle fromcircunferential cracking
and al so significant degradation of the vessel head
froma | eaking nozzle. That is why they enbarked on
the course of action they did in ternms of mandati ng
non-vi sual exam nations of the penetrations.

It was difficult for us to piece together
how nmuch of t hat was known or recogni zed by the staff.
Again, there was a range of views about why the
corrective actions were what they were pertaining to
t he French reactors.

MEMBER WALLI'S: Once soneone had deci ded
that it didn't apply to us, then, presumably, the
i nterest in Bugey was dropped? That may have been 10
years ago?

MR, HOANELL: Well, yes, if | can expand on
that, there was sonme further review There was a
NUREG publ i shed i nthe m d-nineties tinmefrane that did
some conpari sons between French operati ng experience

ver sus experience -- | believe the plant nmay have been
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Poi nt Beach -- at one U S. plant. There was a nunber
of differences identified. It was on the basis of
t hose differences that reinforced the notion that it
wasn't a problem with U S. reactors at that tine.
That is pretty clear fromreading that NUREG

MEMBER FORD: Back in July of |ast year,
at the ACRS neeting, we asked a very specific
guestion: Wiy we weren't taking into account -- this
is last year -- into account the foreign experiences,
specifically French? The answer we had was, hey, the
French operate their reactors, they al so design their
reactors, in a conpletely different way to ours, and
therefore, their experience is of little value. Do
you still have that opinion?

MR, HOWELL: Well --

MEMBER FORD: This was the opinion given
by the utilities.

MR HOWELL: | nmean, there are --

MEMBER FORD: |'m sorry, the operators,
t he OEMs.

MR, HOAELL: Well, clearly, there are sone
differences, but, wultimately, there was stress
corrosion cracking there and here. So we need to
appreciate that. There were sone simlarities, too,

inour view So it would be hard for ne to agree with
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that notion that all these differences woul d expl ai n,
with the benefit of hindsight, why nore action wasn't
t aken.

Now, having said that, action was being
taken. It was just protracted. | nean, there's a
clear recognitionthat circunferential cracking could
occur, and then if it did, it needed to be | ooked at,
because that was a serious issue.

Interns of assessnent and verification of
i ndustry technical information, | nmentioned one, but,
essentially, in the wearly nineties, when the
concl usi on was nade t hat t hese | eaks woul d be det ect ed
in a tinmely manner, there were sone fundanental
assunptions that essentially weren't verified.

First and forenost was the Generic Letter
88-05 prograns, their i npl ementation effectiveness had
never been verified. | won't say never. Had not,
typically, routinely been verified at the tine.

Al so, there was sone, at | east for the B&W
pl ants, there was sone expectations that enhanced
visual inspections of the vessel heads would be
conduct ed because of the design of the CRDMs with the
fl anges and the hi story of the | eaki ng fl anges and t he
fact that boric acid deposits fromthe | eaki ng fl anges

coul d be deposited on top of the head.
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Yet, these enhanced visual inspections
were not conducted at Davis-Besse. There was no
verification of that.

There was al so a belief that undetected
| eaks woul d not be significant interns of degradation
in one cycle. If you had an incipient failure that
wasn't detected at the start of or during the
refuel i ng outage, and then becane a | eak at the start
of an operating cycle, the view was that such a | eak
woul d not result in significant degradation.

It is not clear to the Task Force how nuch
was known about the different tests and experinents
that were conducted to identify what these corrosion
rates could be. Wat we found is that on the high end
that these corrosion rates could be in excess of 4
i nches per year.

So at Davi s-Besse they have a two-year
operating cycle. So you could have significant
degradation in one or two cycles, which | believe is
what occurred.

Then, finally, thelast bullet thereis an
acknow edgnent that in 1999, when the Ofice of ACD
was di smantled and its functions were distributed to
the other office, there were sone significant changes

to the processes in which the agency revi ews i ndustry
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operati ng experience.

The reason | bring this upis that, prior
to that reorganization, there were sone reviews,
assessnent s done of the agency's operating experience
review progranms, but they were primarily focused on
efficiency. So we | ooked at this, and the Task Force
believes that, given all the changes that have
occurred in that programand how nuch of this rel ates
to the Davis-Besse event, that one of our
reconmendat i ons was t o go back and do an effecti veness
review of our entire programin that area.

Next slide, please.

MEMBER POAERS: The previous slide, which
| really don't need to see, delineates a set of
plausibility arguments that were advanced at vari ous
points in time, plausibility that the French
experi ence doesn't apply, plausibility the corrosion
rates are not excessive, and things like that.

Those ki nds of argunments appear in front
of this Commttee a |ot, and whatnot. Based on what
you are finding, is there any generic advi ce that can
be fornul ated considering plausibility argunments?

MR HOWELL.: Well, to answer your
qguestion, of course, we |ooked only at Davis-Besse.

W did sone limted benchmarking at two other B&W
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plants totry to get sone sense for howthese prograns
were inplenmented there.

But one of the reasons we |ooked at
operating experience holistically as it relates to
these two technical issues was to get sonme generic
sense for howwell the i ndustry was doing relative to
these two areas. On that basis, we felt that to get
a better handle on just how well these plausibility
argunents, as you indicated, are being inplenented,
t hat perhaps we ought to go back and review a sanpl e
of other generic issues that past actions have been
i dentified and supposedly taken, to get sone sense for
how wel |l the inplenmentation effectiveness is being
addr essed.

MEMBER POVERS: | under st and.

The Commi ttee nmenbers will note that I
t hi nk on Friday we are goingtolistento a protracted
pl ausi bility argument concerning the quality of PRAs
and want to bear in mnd the adequacy of plausibility
arguments.

MR. HOAELL: The next slide. Wth respect
to contributing factors involving Davis-Besse
performance, we have five major areas that are
docunented in the report.

The first one, reactor coolant system
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| eakage synptoms and indications, this has been
di scussed by Jack and others. The licensee failed to
pronptly identify and correct known | eaks, not only
wi th CRDMf | anges, but al so pri mary systemval ves, and
al so reactor cool ant systeminstrunent therml welds
over a |long period of tinmne.

W also identified that there was a
pattern of behavior in which the symptons of this
| eakage in terms of fouling of containment air
radi ati on nonitors and t he cont ai nnent air cool ers was
the licensee's primary focus, was to address the
synptons. What was absent was objective, rigorous
information to support activities to get to the root
of the problem either through the root causes
anal yses of the various condition reports that had
been written over the years or during outages, when
t here was an opportunity to actually identify the |l eak
sour ces.

In terms of the Boric Acid Corrosion
Control Program and inplenentation, | don't want to
rehash what's been covered, but we found that the
program or at | east we concl uded t hat t he programwas
bot h i nadequate and was not inplenmented as witten

Owners' group and industry guidance in

sone cases was not followed at the plant. Thi s
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pertains to enhanced visual inspections. O her
gui dance put out by various i ndustry groups, EPRI and
t he B&W Omers G oup, were either not verified to be
i mpl enented -- there was no mechanisns at the site to
ensure that these actions would be inplenented.

Sonme of the guidance, arguably, is
i nconplete. So there were sonme contributions to the
| ack of identification of the problemin that.

I nt ernal and external operating experience
awar eness, there were nunmerous other boric acid

corrosion events i nvol ving pl ant conponents at Davi s-

Besse. One of them in particular, involved the
pressurizer spray valve. This |eaking valve was
identified in 1998. It was the subject of a special

i nspection by the NRC in 1999.

The |essons learned for that event |
think, with one possible exception, are the same
| essons | earned for the RPV head event. So one has to
ask why the actions weren't effective.

What we found was that some of the
identified actions were not fully inplemented, and,
arguably, sone of the identified actions were not
timely.

VI CE CHAI RVAN BONACA: Do you find

i ndi cations of differing opinions within the Davis-
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Besse organi zati on regardi ng deci si ons not to i nspect
t he head or postpone the inspections?

MR. HOAELL: [I'mtrying to just mentally
sort through all the interviews we conducted. What we
found was, that there was a varying |l evel of -- there
was a difference in view about the status of head-
cleaning activities at the plant.

What we found was that a nunber of
managers and engi neers and others clearly knew that
the plant was being restarted from successive
refueling outages with |arge boric acid deposits on
the head. O hers believed that the head, especially
by t he 2000 ti mefranme, had been conpl eted cl eaned. In
part, we think that to be the case because of some of
the internal docunents that Jack made reference to
that were available to the staff, to the licensee
staff, for review

So is that responsive? | mean, that's
what we found.

VI CE CHAl RVAN BONACA: | ' mj ust wonder i ng,
| nmean, if everybody wthin the Davis-Besse
organi zati on agreed t hat there was no concern and t hey
could restart, or was t here sonebody who rai sed i ssues
regarding, for exanple, the clogging of the filters

and things of that kind? Was there any record of
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t hat ?

We are tal king about safety culture, and
| think it is --

MR. HOAELL: Right. As Jack alluded to,
t here were a nunber of individuals involved in head-
cl eaning activities that were concerned, clearly, that
t he program procedure coul d not be inplenented, that
there were deposits on the head. There were others
who believed that -- and this goes back to one of the
past | essons that wasn't learned -- was that these
deposits woul d be dry deposits.

They wouldn't be highly corrosive.
They' ve been there for a while. They haven't caused
a problemyet and are not |ikely to cause a problem
ot her than sonme operational problens with the rad
nonitors or the contai nment air cool ers, which were,
at least in their view, being addressed.

So, yes, sone t hought that t he head needed
to be thoroughly clean and i nspected. O hers thought
that, yes, they are going to do as nmuch as they can
gi ven t he desi gn of the service structure, but, by and
| arge, these deposits would not be harnful

Then the last bullet is oversight of
safety-related activities. Wat we foundin the areas

t hat we revi ewed, we found i npl enentati on problens in

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

94

a nunber of areas. | will just go through these real
qui ckl y:

| nappropriate focus on production;
accepting | ongstandi ng problens; |ack of managenent
i nvol vement, questioning attitude; | ack of managenent
i nvol verent head-cl eaning activities; lack of
engi neering rigor was evident by a number of work
products that we reviewed; instances of procedural
non-conpliance. | mentioned synptom based repairs to
t he contai nnent air radiation nonitors.

| will just point out this system is
designed to detect RCS|eaks. So they were perform ng
synptom based repairs to the very system that was
desi gned to detect | eaks.

Not internalizing |essons |learned from
past boric acid corrosion events; not fully assessing
operating experience; i nadequate and untinely
corrective actions, and then i npl ement ati on weaknesses
with their enpl oyees' concerns program-- that relate
or bear on the underlying technical issues.

CHAI RVMAN APOSTOLAKI S:  So when you say,

"“managenent ," how far down do you go?
MR, HOWELL: We talked to folks fromthe
supervisory level all the way uptothe Site VP I evel.

So what we found was that there were those who clearly
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were aware of the boric acid deposits on the head.
Sone of the folks had not availed thenselves of
revi ewi ng t he vi deot apes whi ch graphi cal ly depict the
extent and condition. Some of those were aware of it,
but, again, were under the belief that these deposits
woul d be beni gn.

There was a lot of turnover with the
Systens Engi neers over the course of three outages
involved in the cleaning of the head. So there was
per haps some conmuni cati on handoffs that didn't occur
t hat shoul d have.

But t he knowl edge of the head conditi ons,
at least in a general sense, were known all the way up
to the VP level. But the activity to clean the head
was primarily at the contractor and system engi neer
| evel al nost entirely, as far as we coul d reconstruct.

MEMBER WALLI S: There's nobody who said,
"How cone we think these deposits are dry when the
vi deo shows that they were flow ng?"

MR. HOWELL: Again, they thought that the
deposits were fromthe | eaking CRDM f |l anges. Then
believe that the AIT fol | owup perforned by t he Regi on,
as wel |l as our own review, indicated that there's sone
evi dence that should have clearly suggested to them

that the flanges were not |eaking in the 2000
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ti mefranme and were not the source --

MEMBER WALLIS: Evenif it was the fl anges
that were leaking, as long as those deposits are
liquid and at the right tenperature and the right
acidity concentration, they can corrode the heads
severely.

MR. HOWELL: Correct, and that's one of
the | essons that was not | earned. | nean, the whole
notion that it is acceptable to have | eaki ng deposits
on the head -- | mean the Turkey Point event, the
Besnow event, the Salem event, and Calvert Ciffs
events clearly indicate that even from the surface
corrosion can be nmuch nore significant than
anticipated. That condition, inand of itself, should
not have been vi ewed as acceptable. That | esson was
either not |earned or forgotten.

MR. GROBE: There were two specific events
at Davi s-Besse. Art al ready nmentioned t he pressuri zer
spray val ve which was of a different character. But
there was also a | eak on the head vent to the steam
generator, where the penetration to the steam
generator, there was a crack in that line and a
| eakage, and approxi mately an i nch of steamgenerator
netal had corroded away around that penetration. So

it is clear that | essons had not been | earned.
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MEMBER SI EBER:  Vhat tinefrane did that

occur ?

MR GROBE: | believe it was in the md-
ni neties.

MR. HOWELL: Which event are youreferring
to?

MR GROBE: It was a crack on the head
vent to the steam generator |ine.

MR HOWELL: That was the 1992-93
timeframe. Again, that was a case where the | eak was
identified in 1993, but not repaired -- 1992, |I'm
sorry, but not repaired until the follow ng outage in
1993 because of the notion or belief that the
corrosion rates woul d not be extensive.

Al right, next slide. The next slide
deals primarily with NRC performance. |In terns of
reactor cool ant | eakage --

MEMBER WALLI S: I"m sorry, when these
fol ks gave you their rationale for ignoring all these
synptons, is there evidence that their rationale for
ignoring the synptons was at the tine that they were
aware of then? In other words, is there a witten
record? O is this sonething they nmade up to
rationalize their behavi or when t hey cane before you?

MR HOWELL: Yes and no, and the reason |
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say that is that, clearly, there's docunentation to
suggest that they believe that the | eakage, that boric
acid deposits being found on the head were from
| eaki ng CRDM f | anges.

There's al so one docunent in the 2000
timeframe that indicates -- and it's vague or arguably
vague -- that the |eakage may be from sonme other
source; nanely -- there's not too many ot her sources
-- nanely, a nozzle. That's the inference. Yet,
t here's no docunentation that explicitly dispositions
t hat passage in the condition report.

MR. GROBE: There was extensive dial og
between the resident staff and regional supervisors
and the licensee. | believe, was it five successive
Resi dent I nspection Reports? That's a 30-week peri od
of time where it is docunented that we were having
di al ogs with them and addressing this issue.

MR, HOWNELL: And that's really the next
poi nt . Reactor cool ant system | eakage assessnent,
this is what the NRC revi ewed.

What we found, as Jack indicated, that
there was a -- the synptons of the RCS unidentified
| eakage were wel | -known at the plant. Consequently,
they were well-known by the inspection staff, and

t here was i nspection foll owp of the synptons. Wat
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| amt al ki ng about specifically are the rad nonitoring
fouling and containment air cooler fouling, in
particular. This was in the 1999 ti nefrane.

What we found was that the foll owp, as
Jack i ndicated, was of a nore routine nature. Wat we
didn't see was any focused effort on the part of the
NRC to try to bore in on the source of the
uni dentified | eakage.

Now | view that as a mi ssed opportunity.
It is not clear at all that, had that been done, that
it woul d have hel ped us get to the probl emsooner or
get tothe probleminterns of the NRCidentification,
but it was an opportunity to have done so.

Inadditionto that, what we found i s that
there were sone actions indicated by the licensee to
try to get to the source of this unidentified | eakage
inthe 2000 refueling outage, and t hat was docunent ed
in the Inspection Report.

We could find no solid, hard information
fromthe |licensee that that rigorous |eak hunt ever
occurred during that outage, nor was there any NRC
followmp of that activity to determ ne that at the
tinme.

There was al so know edge on the part of

the NRC staff that there were boric acid deposits on
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the head in the 2000 refueling outage. Sone of the
condition reports that docunented the condition were
reviewed, but there was no followp of that
i nformati on, nor was that information conmuni cated to
the inspector's supervisor as far as we could tell.

Wien we talked to the former inspector
about the rationale for that, what we | earned was t hat
this particular inspector was involved with the
speci al inspection of the pressurizer spray val ve t hat
occurred in the 1999 tinefranme, a year before. So he
was very famliar with the deficiencies that were
identifiedinthe Boric Acid Corrosi on Program and he
was also very famliar with the corrective actions
that were to be inplemented to address those
defi ci enci es.

So it was on that basis that he believed
t hat, because of the corrective actions that should
have been put in place, that the |licensee woul d have
fully assessed and evaluated any potential for
corrosion on the head, would have cleaned all the
boric acid of f, because that was one of the findings,
and made an assessnent. So it was on that basis that
there was no detailed inspection followp of boric
acid being found on the head during the spring

refuel i ng outage.
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There were some other |ess-direct
opportunities for the NRC to have identified this
issue through both licensing and inspection
activities. For exanple, the |licensee processed a
tech. spec. anendnment to rel ax the requirenments, tech.
spec. requirenents, the allowed outage tinmes for the
contai nnent air radiation nonitors because they were
fouling so frequently inthe 1999 ti nmefrane due to the
boric acid deposit buildup and iron oxide.

There was sone know edge of that synptom
by the licensing staff, or at |east one nenber, but
there was no description of that issue found in the
licensee's submttal about the operational problens
that the system was experiencing during that
timefrane.

So, anyway, that anendnent request was
processed. So the |icensee got sonme relief, whichis
one of the synptom based repairs that | nade nention
of earlier.

There were al so sone ot her i nspections in
whi ch we had opportunities to perhaps visually see the
deposits on the head during the 1998 and 2000
refueling outages through the conduct of routine
i nspecti ons.

I'n terns of | nspection Pr ogram
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i npl emrentation, we also found sone gaps where there
were either requirenents or inplenentation issues --

ei ther the guidance could have been clarified or we

didn't inplenment the guidance. | nmentioned the RC2
event . There was no closeout of the escal ated
violation by the NRC. In other words, there was no

foll omup of the corrective actions pertaining to the
boric aci d corrosion probl ens associ ated with the RC2
event .

There was sone followp of a material
control problem in which the wong bolts got
installed, and there were some other activities in
which we had opportunities to sanple some of the
condition reports through routine corrective action
i nspections, where the summaries of the Condition
Reports docunenting the problens with the boric acid
on the head were provided to us, but they weren't very
det ai | ed.

So, inreviewing thosethree CRsinalist
of thousands, they weren't picked for sanples. So
there's things of that nature.

Interns of integration and assessnent of
performance data, as Jack indicated, we knew quite a
bit about the fouling of the rad nonitors. What we

didn't piece together was that synptomatic repairs
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were occurring to the systemover a period of a couple
of three years.

Wth respect to the failing of the rad
noni tors, there was sone installationof HEPAfilters.
Ther e was a changi ng of the rad nonitor sanpl e points,
so they woul dn't foul as fast. There was a rel axation
of the tech. spec. requirenent, so they wouldn't be
continually in the tech. spec. LCO. They were inthis
LCO, just to give you sone idea, hundreds of tines in
t he period of, | think, 1999, hundreds of tines, 300
times, | think.

And there was a bypassing of the iodine
filter through a tenp. nodification because that
particular filter was saturating nore qui ckly thanthe
other filters in that system for the other two
det ect or s.

But none of that was brought together to
paint a picture of a pattern of behavior that was
clearly based on addressing synptons.

Interns of gui dance and requirenents, we
found exanpl es where our inspection guidance didn't
serve us as well as it could have. These primarily
i nvol ve boric acid corrosion procedures, vessel head
penetration gui dance, inspection guidance, and al so

guidance in the cross-cutting areas of corrective
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actions, enpl oyee concerns and safety-consci ous work
envi ronnent .

There were sone staffing and resource
chall enges within the Region during the period in
whi ch t he synpt ons wer e becom ng preval ent. There was
a period of high turnover in the Region at the tine.
| think three, maybe four, 0350 Panel s t hat were goi ng
on at other plants within the Region, including the
organi zational unit, the regional organization unit
t hat had responsibility for Davis-Besse.

So there was a nunber of challenges in
terms of maintaining the staffing plan at the site.
That's not a direct contributor. W can't really say
that this contributed to our failure to find this
sooner, but it certainly didn't help the situation

As Jack indicated, we also found sone
instances in which there was sonme inaccurate
i nformati on, Davis-Besse plant information, sonme of
it, as Jack indicated, internal docunents as well as
information provided to the staff through either
bul I etin subm ssi ons or presentations nmade to vari ous
menbers of the staff that either contributed to, or
had the potential to cause, m ssed opportunities for
us to have identified the problemlater in the 2001

ti mefrane.
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Then we found a nunber of |icensing
process i ssues. There was a period of high Licensing
Proj ect Manager turnover at the plant. There were
infrequent site visits by the Project Managers. Only
one Proj ect Manager was aware of sone of the synptons,
even t hough there was these daily calls that occurred
with the site.

| mentioned the tech. spec. issue. I
mentioned t hat t here was sone operati ng experience i n-
service inspection reports that could have been
reviewed that weren't reviewed. Al so, the basis for
t he decision to accept continued operation of Davis-
Besse beyond Decenber 31st up to February 16th wasn't

wel | -docunmented. So there were a nunber of ancillary

i ssues.

In terms of recomendations, these are
just categories of recomrendations. There are 10
broad areas: i nspection guidance -- | won't go

through all of this, but we made recommendations to
address guidance in a nunber of areas, both the
underlying technical areas as well as in the cross-
cutting areas, as well as other areas.

Oper ati ng experience --

MEMBER LEI TCH: There's an appendi x i nthe

report that lists all the recommendati ons.
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MR. HOWNELL: Yes.

MEMBER LEI TCH: | think there nust be
about 50 of them

MR HOWELL: Fifty-one, yes.

MEMBER LEI TCH: Okay, and |' mwonderi ng,
is there some -- well, first of all, have these
reconmendat i ons been accepted, and if so, is there a
schedul e and a prioritization for inplenentation?

MR,  HOWELL: The agency approach for
addr essi ng the recomnmendati ons i s ki nd of a two-phase
report. W did our review and made the
recommendati ons, and then a senior group of NRC
managers was put together. Carl Paperiello was the
head of that group.

They have recently gone through all the
recommendat i ons and have provi ded a report to the EDO
-- | believe it was issued on Novenber 26th -- that
provi des an assessnent of the recomrendations. If ny
nmenory serves nme correctly, | believe all but two of
t he recommendati ons were accept ed.

They were categorized into four broad
areas, and those areas pertain to the assessnent of
stress corrosion cracking. That's one of the four
ar eas. The next area is the assessnment and the

integration of operating experience. The third is
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i nspecti on assessnent and proj ect managenent gui dance,
and the fourth is the assessnment of barrier integrity
requi renments.

So they blend all 51 recomrendations into
those four areas. They accepted all but two. They
clarified a nunber of them They consolidated a
nunber of them A nunmber of them they internally
flagged as high-priority itens and ot hers as nedi um
and lowpriority itens.

| n a nunber of cases, at |least | think for
the high-priority itenms, in nost, if not all, cases
the idea is that a detailed action plan woul d be put
together to provide resources and schedules to
i mpl enent those actions. That has not yet been done,
since the report was just issued.

MEMBER ROSEN: s that Novenber 26th
report on the website?

MR. HOWELL: | don't know if it has been
-- Mag says it hasn't been rel eased yet, but | think
the intent is clearly to nmake it publicly avail able.

MEMBER ROSEN:  It's not now public?

MR. HOWELL: | don't know. | don't know
the status. | just got ny copy.

M5. VWESTON: Yes, it is not onthe website

as of yesterday.
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MR, GROBE: It's not currently public.

There is a scheduled Comm ssion neeting, though,
January 21st to discuss the results of that.

CHAI RVAN APOSTOLAKI S: Com ng back to t he
recommendations, | think we all agree, and during
Jack's presentation we also saw it, that we really
don't understand what an adequate safety culture is
and how to measure. \What are the good indications?
We don't know. | don't think anyone knows.

Sone of ny col | eagues wi t h | ong experi ence
at nuclear plants tell me they walk into a facility
and 10 minutes |later they know whether they have a
good culture there, but they can't tell ne why. Now
gi ven that these people are very few, we cannot afford
to have themgo to all the plants and turnin a report
of that. So that is one el enent.

The second point hereis that for the | ast
20- 25 years this agency has started research projects
on organi zational / manageri al issues that were very
abruptly and rudely stopped right in the mddle
because, i f you do that, the argunent goes, regul ati on
follows. So we don't understand these i ssues because
we never really studied them

Then t he react oversi ght process tells us

that a safety-conscious work environment is very
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i nportant, but we are not goi ng to have any i ndi cators
for it because, again, we don't know what they are,
but, fundamentally, if thereis aproblem we wll see
it in the performance of the equipnent.

| was wondering why, after this incident
and all the stuff that has happened in association
with it, you are not recomrending that the agency
undertake some sort of a programto try to understand
t hese things better. O is research sonething that
you don't think is needed in this area?

MR,  HOWELL: Vell, we didn't make a
speci fic reconmendati on about research, but we did
make a nunber of specific recomendations that
certainly touch on the characteristics and attitudes
of safety culture. Mybe it is a packagi ng i ssue, but
| think there is clearly sone recognition by all who
have | ooked at the Davi s-Besse event that there are
safety culture issues that need to be | ooked at.

So, to that extent, we did meke
recommrendat i ons i nvol vi ng an Enpl oyee Concer ns Program
and saf et y-consci ous wor k envi ronnment and
understandi ng the influences of schedul e and ot her
factors on decisions about work scope and things of
t hat nature.

CHAI RMAN APOSTOLAKI S: So t he
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Conmi ssioners, after they |look at your report, they
will say, "Aha, so we really have to do sonething
about it. M. Thadani, do something about it."? |Is
that clear fromyour reconmendations?

MR. HOWELL: Again, the Seni or Managenent
Revi ew Team has revi ewed all the recommendati ons and
has, in turn, endorsed them and so noted in their
report to the EDO. You know, | don't know how cl ear
it is.

| guess, clearly, if youread Section 3.2
of our report, | can't answer the question what an
adequate safety culture is, either, any better than
anybody else in this room but, clearly, there's
i ssues there. | think those issues are causing all of
us to go back and revisit sone of our past --

CHAI RVAN  APOSTOLAKI S: There is a
reluctance on the part of decisionmakers in this
agency to get into these things. These things get us
into trouble all the tine. Let ne give you an
exanpl e.

| think M. Gobe nentioned that the
organi zation did not appear to learn fromits own
experi ence and ot her peopl e' s experience. | think you
al so touched upon it.

Well, | found out the last year or so in
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anot her context there's vast literature out there by
people who are not engineers who studied how
organi zations learn. | will be the very first one to
admt that, if we think that we are going to find the
solutions to our problenms by I|ooking at that
literature, that's avery nai ve approach because we' ve
got simlar problems with psychol ogy and managenent
science, and so on.

But it isinteresting, though, that there
is this whole literature there, and we don't seemto
be t aki ng advantage of it by havi ng our own engi neers
and researchers look at it and say, "A B, F, and G
are really applicable to us. Let's see how we can
make it real in our environment."

There is an extreme rel uctance to do t hat.
| don't understand why not. | was hoping that sone of
these reports with all these reconmendati ons were
going to say, hey, go out and study these things a
little nore, and it is just not happening.

VI CE CHAI RVAN BONACA: I f | could make a
comrent al so about the safety culture, M. G obe, you
showed before that you are eval uati ng whet her or not
the plant is ready to restart. One thing that
concerns nme goes back to the question | asked before

regardi ng, was there any differing opinion regarding

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




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

112

t hese events that were taking place, the cl oggi ng, et
cetera, et cetera?

If 1 had known that there was different
opinions at the technical level, strong differing
opi nions, | would feel better about the culture of the
organi zation. You know, differing opinions may be
overridden by managenent, and then you may find that
there is a nanagenent problem So to change
managenent is a solution there in that case which is
pretty obvious.

But when you have an organi zation that
seens to be wal king in | ockstep, where everybody gets
convinced very easily, and there is this refuting on
a daily basis of indications, which are the nost
i mportant thing that the operators have -- all you
have is indications, and you have to believe those
i ndi cations, not to cancel the indication. You can't
just continuously cancel the indication.

That gi ves ne sone real concern. Are you
| ooki ng at that as part of the restart eval uation and
the safety culture? | nean, are you | ooki ng back at
what was avail able, what transpired from neetings?
That is central to the issue of the culture of the
organi zati on and how recoverable it is.

MR GROBE: | amtrying to review in ny
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menory the information that existed in the
organi zation. | think there is only one exanple of a
differing view, and that was the fact that the
Condition Report was initiated in the early nineties
to install these nodifications in the service
structure. That nodification was cancelled in the
early-md-nineties; | think it was 1993 or 1994. It
was initiated again during the next outage. So that
woul d be an indicationin nmy mnd of a differing view
on the part of the system engineers responsible for
t he head i nspecti on.

My appreciation of what was going on in
t he organi zation i s that the know edge of head, of the
materials on the head throughout the md- and late
nineties was very limted to a few people. The
Oper ations organi zati on was clearly not aware of the
corrosion that was observed in the 2000 outage,
runni ng out of the nouse hol es and pool i ng around t he
head st uds.

Clearly, the systemengi neer and sone rad
protection people were well aware of it, but theredid
not seem to be a broad awareness of that |evel of
corrosion products on the head. So | amnot sure it
is a mtter so much of a lack of differing views or

suppressed differing views as it is a lack of
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know edge.

VI CE CHAI RVAN BONACA: | was referring
nostly about the filter cloggings. Those were daily
events al nost taking place. | mean, didn't sonebody
scratch their head and say, "What's goi ng on? Wy are
we overriding these indications?"

MR HOWELL: Well, they knew they had a
| eak. They just didn't knowthe source, and some had
convinced thenselves that there was two or three
di fferent | eak sources over a period of about two or
three years, including the flanges and also the
pressurizer spray valve tailpipe that had been
di sconnected fromthe quench tank.

MR. GROBE: There was a substantial action
pl an devel oped to get to the bottom of the |eakage.
There was not a belief that it was comng fromthe
head. There is a violation in the AT follow up
report for failure to inplement corrective actions.

The final stage of t hat was a
conprehensi ve at-tenperature and pressure i nspection
of the reactor cool ant systempressure boundary at the
begi nning of the next refuel outage. That was not
acconplished. That corrective action was cancel |l ed.

But | believe that at the tinme that they

wer e deal i ng, as Art indicated, with the synptons, and
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not identifying the root issue, there was a
significant cultural problemat the station that was
f ocused on production and cost savi ngs over gettingto
t he bottomof these types of issues. It was because
they didn't believe there was a safety issue, a
significant safety issue.

MEMBER FORD: Art, would you like to
finish up?

MR HOWNELL: That is really all | had.

MEMBER FORD: Any concl udi ng remar ks? No?

MEMBER WALLI S: Just, M. Chairman, before
we go to the break, | would like to assure the next
presenters that they will be given the tine allotted.

CHAl RVAN APOSTOLAKI S: Yes.

MEMBER FORD: Art, Jack, thank you very
much, i ndeed.

MR, GROBE: Thank you.

CHAl RMVAN  APOSTOLAKI S: Thank you,
gent | emen.

W will recess until -- what?

DR. LARKI NS: | was just going to say,

George, before you recess, we want to |l et everybody
know t hat, due to conditions beyond my control, the
Christmas party will be deferred until tonorrow.

CHAI RMAN APOSTOLAKI S: You have no contr ol

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




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

116

over the weather? For heaven's sake, Executive
Director.

(Laughter.)

kay, sowe wi Il recess until five m nutes
after 11:00.

(Wher eupon, the foregoing matter went off
the record at 10:46 a.m and went back on the record
at 11: 07 a.m)

CHAl RVAN APOSTCOLAKIS:  The next itemis
Framat ome S- RELAPS Real i stic Large-Break LOCA Code.
Professor Wallis, it's yours.

MEMBER WALLI S: | think the Commttee
knows perfectly well what thisis all about and you' ve
gotten sonme previous information. | don't think you
need any further introduction. W are a bit behind
schedule. Let's go right to it.

MR. O DELL: Good norni ng. ['"m Larry
O Dell with Franmatone. | am the Project Leader at
Framat ome for the devel opnent of the realistic |arge-
break LOCA net hodol ogy.

| wanted to quickly go through t oday, and
| will try, sincethisis behind, tonove along fairly
qui ckly through sonme of these first slides, but ny
objective is to give you an overvi ew of the conplete

nmet hodol ogy, denonstrati ng howwe conformto t he CSAU
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approach in the devel opment of that nethodol ogy, and
then to show sone sel ected exanples with respect to
what anal ysis we did and how t hose anal yses actual ly
conpare to the data we were conparing it to.

But | have | aid out ny presentation al ong
the same |ines as the CSAU, which is consistent with
the way it was reviewed inthe SE. | will go through
the requirenents and capabilities, CSAU El enment 1,
Steps 1 through 6, and I will go through these fairly
rapidly and my couple of a slides; go ahead and go
t hrough t he assessnent and rangi ng of paraneters, CSAU
Element 2, Steps 7 through 10; go through sone
sensitivity and uncertainty anal ysis, CSAU El enent 3,
and that's Steps 11 through 14.

On these | will nove through these two
fairly quickly, if it will stay on the machine there.

The first one, CSAUEl enent 1, there's six
steps, as | indicated.

Step 1 is to specify the scenario. W
have obviously specified the |arge-break LOCA
scenari o.

Step 2, select the plant types. W've
sel ected the Westinghouse 3 four-loop and CE 2x2
pl ant s.

CSAU Step 3 is to devel op the phenonena
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i dentification andranking, the PIRT. W' ve devel oped
that. The process we used was to start with basically
t he conpendi um the peer reviews on that, come up with
our own revisions to the conpendium PIRT, and
finalize that PIRT, and it is presented in our
docunent ati on.

The next step, CSAU Step 4, istoidentify
sel ected versions of the Code. W identified and used
t he RODEX3 Code, which is our own internal fuel rod
code, to describe our fuel, and the S-RELAP5 Code. |
shoul d al so nention that within the S-RELAP5 Code we
have i ncorporated t he | CECON Code, so we have a direct
relation between the systenms calculation and the
cont ai nnent back pressure.

MEMBER WALLI'S: Nowyou say it is afrozen
code? That neans that -- how far is it frozen? |
think that you actually did do conparisons with data
which led you to find sone biases in the code, which
you then corrected for?

MR. O DELL: Right.

MEMBER WALLIS: So it is not frozeninthe
sense that you aren't allowed to correct for bias, but
it is frozen in ternms of the rest of the structure?

MR, O DELL: Correct.

MEMBER WALLI S:  So you m ght change a few
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coefficients in it or something to correct for bias?

MR. O DELL: Right. Wen we went through
and did alot of the sensitivity and cal cul ati ons, we
had to inplenent a nunmber of biases in the code in
order to performthose sensitivity anal yses, and we
ended up with a version of code which had those
multipliers in the code.

Ckay, the next step, CSAU Step 5, has to
do with the devel opnment of the docunentation. e
devel op nodel s, correl ations, programers, and i nput
manual s for all of the codes used.

The next step was determine code
applicability. W went through the applicability
step, denonstrated that the code was applicabletothe
sel ected scenario, |arge-break LOCA, and the various
pl ant types that we had sel ected.

Now noving to CSAU El enent 2, the first
step of that is CSAU Step 7, which is to identify
assessment matrix for the analysis. W identified 15
separate effect test facilities that we used, and we
eval uated 130 tests within that set of facilities. W
also identified two integral test facilities, and we
evaluated six tests within that facility.

The next step is the CSAU Step 8, which

has to do with nodalization. W selected the
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nodal i zation, initial nodalization, based on our own
experience in applying the code. Then we perforned a
series of plant studies, nodified that nodalization,
t hen had a peer revi ewwhere we sat down and presented
t he nodal i zati on we had cone up with. As a result of
that, we went off and did additional plant nodel
studies where we finally cane up with a final plant
nodel that we used in the assessnment eval uations.

MEMBER WALLI S: You did sensitivity
studi es of the nodalization?

MR. O DELL: Yes. W |ooked at a series
of nodalization studies in the core, the downconer,
upper head, and upper plenum area, and | ower plenum
ar ea. So we did a fairly extensive set of
nodal i zati on studi es.

MEMBER WALLI'S: And these sensitivity --
what do these show?

MR. O DELL: Well, with relationship to
t he downconer, it showed that there was a tradeoff
t her e bet ween basi cally code run ti me and mat chi ng t he
data. Going with a sinpler nodalization inproved the
code run, obvi ously, and gave slightly conservative or
somewhat conservative answers. VW went with that
nodal i zat i on.

The sane thing was true in the |ower
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pl enum The core we found, |ooking at 10, 20, and 40
nodes, axial nodes, within the core region, that 20
was basically adequate. W selected a 20.

MEMBER WALLI'S:  You nentioned a tradeoff
with run time. Were you restricted on the kinds of
computers you could use by | aw?

MR. O DELL: Well, we're restricted on a
nunber -- on the qualification of the code on a
comput er, okay? Cbviously, if we noved the code to
anot her conputer system then we have to go t hrough a
conmpl ete new qualification of that, too.

MEMBER WALLIS: But this neans you were
restricted fromusi ng what m ght be nuch nore rapid - -

MR, O DELL: Yes.

MEMBER WALLI S: -- and capabl e conmputers
because of sonething in the regul ati ons?

MR. O DELL: Right. Again, the conputers
are evolving so rapidly that, you know, we started
this in 1997 and basically froze the code versions.
To nove it to another version, rerun all the anal ysis
and everything, would have been a fairly nmjor
under t aki ng.

MEMBERWALLI S: So t hese conputers weren't
as out-of-date as they mght have been if you had

frozen it earlier?
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MR O DELL: Exactly.

(Laughter.)

MEMBER SHACK: But that neans you are
stuck with 1997-vintage conmputers then? |s that the
st at enent ?

MR O DELL: Unl ess we nove the codes and
then qualify them by Appendix B to the new set of
conput er systems, yes.

MEMBER WALLI S: Was this 1997-vintage
computers or was this the qualification? So it is
actually an ol der vintage than 1997?

MR. O DELL: No, it is actually sonewhat
newer than 1997. We started in 1997. W did a lot of
prelimnary work then and actually froze the codes in
about the 1999 tinmefrane.

MEMBER WALLI S: I think in the
Subcomi ttee neeting, when there was sone nention of
some codes being restricted to run on VAXes, that
seened somewhat preposterous. That didn't apply to
you t hough?

MR. O DELL: No, that doesn't apply to us.
We're running on HP workstations; Hew ett-Packard
wor kstations we're running on. W would like to be
able to run on a Linux-Dell cluster.

Ckay, again, with the final nodalization,
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we ended up wi th 2D conponents for the downconer core
and upper plenum which we found was necessary to
cat ch phenonenon

The next step was code and experi nent al
accuracy calculations that we did. In this, what we
did is we went through and determ ned the code node
bi ases and uncertainties by conparing themto various
separate effect tests and experinments.

We started off |ooking at 23 phenonena
fromthe PIRT. This was everything ranked five or
hi gher in the PIRT. Based on sensitivity studies that
we did on that, we ended up with 13 phenonena t hat we
were treating statistically, and 10 of the phenonena
that we found were either wuninportant, actually
uninmportant in the LOCA calculation, or nodeled
conservatively.

We then went through a step to confirm
t hose biases and uncertainties by going through on
i ndependent sets of data on the separate effects test
and integral tests where we applied the biases and
uncertainties and | ooked at the effects of those on
this independent dataset. The purpose here was
basically to validate the biases and uncertainties
that we detect.

The figure, | picked one of the LOFT
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tests. This was the highest-powered LOFT LOCA test,

which is LOFT out the LP-LB-1. What is shown here is
the data, showing the range on the data with the
uncertainties in the data.

The solid line is the calculation we did
where we had renoved none of the biases from the
conput er code nodels. W then went in and applied the
bi ases we had determned from the other separate
effects test, not the uncertainties, just the biases.

VWhat it did is it noved the cal cul ation
down to better agreement with the data pretty nuch
across the whole axial range. Now this denonstrated
to us that the biases at |east were behaving in an
expected fashion.

MEMBER POVERS: Is this the peak clad
tenperature that you are applying here?

MR. O DELL: Right, this is the peak
cl addi ng tenperature at any axi al | ocation at any tine
during the --

MEMBER PONERS: So it is not atenperature
of a particular place in the core?

MR. O DELL: Right.

MEMBER PONERS: It is just whatever is the
hi ghest at that particular place?

MR O DELL: That point, yes.
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MEMBER POVNERS: Do you have a sim |l ar pl ot

of the tenperatures at a particul ar place?

MR O DELL: Right, that is the next
slide. W went through, and what we did here is,
agai n | ooking at the biases and uncertainties, here
what we did is we went through and we applied the
bi ases and the uncertainties where we could identify
them for the LOFT experinment.

What you see is the data at the PCT node.
This is the PCT node, again show ng the variations
around the data.

The top calculation, of the 59
cal culations we did for the statistical anal ysis, that
was the run that had the highest PCTinit. The other
one is the one that had the lowest PCT in it.

So that is how we picked through the
conmparisons. |If you plot all 59 of themon here, you
can't see anything.

There were ranges of the calcul ations
whi ch agreed very well with that tenperature plot, but
t hese obvi ously haven't quenched yet. That i s because
in our nodel we do have a conservative T-m n node
which restricts the quenchtinme. So we tend to quench
| ater than the --

MEMBER WALLI S: Wiy are you conservative
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if this is supposed to be arealistic code? It would
seem to ne you ought to be realistic about the
guenchi ng, too.

MR. O DELL: | would agree with that. W
went through a set of analysis based on a series of
data, and we canme up with a conservative treatnment for
a T-mn value. That was based on basically stainless
steel, electrode heater-type rods. That is known to
be conservative relative to the other data. At the
time we didn't really have other data that we t hought
we could use to do that.

You want to be realistic, but being
realistic nmeans that | have to begin w th uncertainty,
whi ch nmeans | have to have a sufficient amobunt of data
todothat. If I don't have sufficient ambunt of data
to do it, then | end up taking a sonmewhat nore
boundi ng approach to it.

MEMBER WALLI'S: Well, | guess you claim
then, you don't really care what happens because the
PCT is long over, and PCT is the criterion. So it
doesn't matter too nuch to get it right after, say, 70
seconds or do you have to get it right between 10 and
50 seconds?

MEMBER PONERS: But isn't there an ei ght-

second criteria concerning hydrogen producti on? And
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if | predict the cooling is slow, then | don't have
any possibility of predicting thernmal shock to the
oxide that is on the cladding? And if | don't
thermally shock the oxide on the cladding in ny
calculations but doinreality, won't | underesti mate
t he hydrogen production?

VR. O DELL: I would think you
overestimate the hydrogen production because | am
spending nore tinme at higher tenperatures. So | am
generating nore --

MEMBER POVNERS: |If | shock my cl ad oxi de
and spall it off?

MR. O DELL: Well, eventually, though,
will quench out here, wll quench when the
tenperatures get down into the 10 criteria. Wen it
does quench, then | get the sanme t hermal - shocki ng-type
effect, but |I have spent nore tine at tenperature. So
| will have nore oxide.

MEMBER POVERS: Since the oxide grows as
a square root of T, | would think that shock spall and
reoxi di ze woul d give you a | ot nore oxide.

MEMBER KRESS: But wouldn't that require
a different oxidation nodel than they have in the
code?

MEMBER POAERS: It woul d require one that
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is realistic, yes.

MEMBER KRESS: Well, | think, what do you
have, Cat hcart-Pawel ?

MR. O DELL: Cathcart-Pawel is what we are
usi ng.

MEMBER KRESS: And it probably doesn't
i ncl ude --

MEMBER PONERS: Assuredly, it does not.

MEMBER WALLI'S: It doesn't include oxide
spal ling, does it?

MR O DELL: No.

MEMBER WALLIS: So | think Dr. Powers has
pointed out there is some physical phenonena here
which really do affect what happens which are not
nodel ed in the code.

VMEMBER KRESS: And the only way vyou
uncover that is by experinment, | think.

MEMBER WALLI S: Wi ch do af fect one of the
criteriarather than just what happens, and t he degree
of hydrogen production, the degree of oxidationis one
of the evaluation criteria. |If it is affected by the
spalling of this layer, then here's a physical
phenonenon whi ch i s not presently nodel ed in the code,
whi ch affects one of the evaluation criteria.

MEMBER KRESS: That |ooks like a fairly
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beni gn thermal shock to nme in the test data. |'mnot
so sure that would spall an oxide |ayer on a cl ad.
MEMBER WALLI S: Maybe we will ask the

staff what they conclude fromthis.

VEMBER KRESS: I don't know what the
thermal shock is. Al | have done is tenperature
versus tine. | don't knowwhat that neans in delta T

across the cl ad oxide |layer, but --

MEMBER POWERS: | don't either, but |
guess fromprevious presentations | amnot willingto
sinmply say, well, that is reasonable.

MEMBER KRESS: No, it is certainly part of
a potential possibility, | think, yes.

MR. O DELL: This was sonething that
wasn't identified in the PIRT process, | nean the
process that we went through.

MEMBER WALLI S:  You shoul d put Dr. Powers
on your PIRT team

MEMBER KRESS:. \Were you woul d see that
woul d be in conparison inthe hydrogen generated with
what you calculate, |I think would be one way to | ook
at it.

MEMBER SHACK: |s that athermal hydraulic
problemor is that a cladding probl enf?

VEMBER KRESS: Well, it is included in
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t hermal hydraul i cs because we have put in -- thermnal
hydraul i ¢ codes i nclude the heat-generating sources.
Part of that is the oxidation.

MEMBER RANSOM Has that phenomenon ever
been observed in any of the experinents with fuel
where you get spalling of the oxi de when you pl ace t he
fuel and increase hydrogen production?

MEMBER POWNERS: The problem is that |
don't know that we have done any experinments wth
fuel s that have experienced the | evel s of burnup that
we are now taking fuels to.

MEMBER KRESS: It has certainly been
observed with sone of the air experinments, sone of the
air oxidation experinents.

MEMBER PONERS:. Oh, yes, but then you are
tal ki ng about sone serious oxidation there. It is
real ly a question of what happens if you get up cl ose
tothis 17 percent |limt. |If you are going to have a
thin oxide that is basically epitaxial, it doesn't
shock. But if you get up close to your 17 percent
[imt, then | think you would have at |east sone
potential of shocking the oxide.

MEMBER KRESS: That is a pretty thick
| ayer, isn't it?

MEMBER POVNERS: Yes, that is approaching
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100-m cron | ayer, but then we have seen fuels taken
to, re-Zircaloy clads taken to 50- and 60-gi gawatt
days per ton that will start off with oxides that are
pretty thick.

| mean the one thing you know is that
unstabilized Zirconiais one of the shockier ceram cs
Now there is a figure of nerit that you can use for
| ooki ng at thermal shock. Kendurgy has publishedit.
He devel oped that based on Zirconia. So it is
probably a pretty decent one to use, though it is not
exactly for this geonetry. But it mght be fun to go
t hrough and see what kind of delta T Tomwas tal ki ng
about would require to shock it and see if you were
getting anything close to that.

MEMBER WALLI'S: Well, Dana, | think |ater
on Framatone is going to argue that the degree of
oxidation is actually very low, so they don't have
much of a |ayer, nowhere near 17 percent.

MEMBER PONERS: Wl |, it depends on how - -
| nean, if you burn the fuel up, you start off with an
oxi de.

MEMBER WALLI'S: | don't know that that's
actually considered in these codes at all really,
initial oxide |ayer.

MR O DELL: It was not considered i n our
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cal culation of the transient-induced oxidation. I
think we do | ook at thetinme incycle statistically as
you are going through it. So we do |ook at various
fuel, but in general the highly-burnt fuel is
operating nore out on the periphery of these cores,
and, consequently, are at very |ow powers. So they
are not --

MEMBER PONERS: | guess | ama little bit
of avictimof the precedi ng presentation that told ne
not to accept plausibility argunents. | would really
rather see sonmeone address the issue if we are going
to do sonething that's called realistic.

MEMBER RANSOM Larry, one ot her questi on.
| s the reason that you di d not quenchen those runs t he
fact that you have used a conservatively [ow T-m n?

MR. O DELL: Yes, that is why we haven't.
It hasn't got down to the quench tenperature yet. W
selected it, you know, the timefranme over which we
wer e runni ng the 59 cases, to basically bound when t he
experinmental data got to quench. As | indicated,
there's a nunber of these runs, the 59 we made, that
reached quench and quenched reasonably close to the
actual data's tinme.

But we are bearing a lot of things here

with the heat transfer effects and this type of thing.
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MEMBER KRESS: Dana, if you ran this

calculation wth the Baker-Just nodel, would that
bound the i ssue you are dealing with? | thought the
Baker - Just was | ooking at fresh Zircaloy, soit didn't
have nuch of an oxide layer on it.

MEMBER POWERS: Yes.

MEMBER KRESS: That might be one way to
bound it, bound it by cal cul ati on.

MEMBER PONERS: Yes, but, | nean, that's
kind of --

MEMBER WALLI S: Well, mybe we can
identify sonmeone in the staff or the research part of
t he NRC who knows the answers to your question.

MEMBER PONERS: Ther e has been sonme French
work -- | will have to admt | can't even understand
t he paper, let alone say what it does -- |ooking at
t he i ssue of when you can fracture of these oxi des of f
the cladding, but I'mjust not famliar with it.

But, as you go fromusi ng Baker-Just-type
kinetics, the nore realistic kinetics and thermal
hydraulics, | nean it seens to ne you have to
recogni ze the phenonena that you were deliberately
skirting when we decided to go wth Baker-Just
ki neti cs.

MEMBER WALLIS: | think, as Tom pointed
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out, it is a clean fuel. So if you spall off the
oxi de | ayer, doesn't it just becone clean again, and
it goes back to what you would get if you assuned it
was coming fromthe start?

MEMBER POWERS: Well, if you are using
Baker-Just kinetics, it is not quite as -- | nean,
quite frankly, those are the conplexities that people
woul d be saying, okay, well, we'll just use this
denmonstrably conservati ve ki neti cs and maybe t hat wi | |
cover it up.

Don't you have to | ook at those kinds of
-- | nmean | don't know. | just don't know.

MR. O DELL: Yes, | think when | get a
little further along in the presentation, as Dr.
Wallis indicated, | will show you basically what we
were predicting for at least the three-loop sanple
probl emin the way of oxidation. W are significantly
away fromthe 17 percent limt.

| don't really believethat -- | think you
will hit the 2200-degree F limt a long time before
you hit the oxidation limts in these cal cul ati ons,
based on t he Appendi x K anal ysi s that we have done for
years --

MEMBER WALLIS: So could we nove on and

maybe we will get back to that one?
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MR. O DELL: Sur e.

MEMBER SHACK: Can | just ask a quick
guesti on?

MEMBER WALLI S:  Ckay.

MEMBER SHACK: On the previous slide, you
said sonething, 23 phenonena valuated, 13 treated
statistically, 10 found. What do you nean
statistically? You actually found biases and
uncertainties in a statistical sense for those?

MR, O DELL: Yes.

MEMBER SHACK: Then 10 phenonena were
either uninportant, you didn't care whether you
nodel ed those wel |l --

MR. O DELL: Right. Basically, what we
showed there -- and | will get to aslide onthat, too
-- where we went through these sensitivity anal yses
and then we | ooked at a very sinple square root of the
sumof the squares type of an effect to see what kind
of estimate of what the effect woul d be, you find t hat
by the time you get down to about 50 degrees, it is
only a couple of degrees in PCT as far as the inpact
goes.

VMEMBER POWERS: Let's see, you nake
assunptions that these statistical variations are

addi tive i ndependent? Do you have t o assune Gaussi an?
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VR. O DELL: Wth respect to

di stributions, we use a series of distributions. W
use uniformdistributions. |In some cases if we can
denonstrate that is normal, we dothat. If it iswth
respect to the plant paraneters, we usually try to go
get plant data as to actually how they operate and
then weight those distributions based on how the
actual plant operates.

MEMBER RANSOM One nore qui ck questi on,
Larry. On your T-min correlation on that previous
slide, where you showed the LOFT LP-LB-1 data and you
showed your adjusted or with the biasesinit, is that
including the T-m n that you woul d use, then, for the
next series of calculations?

MR, O DELL: Yes.

MEMBER RANSOM So the T-min you are usi ng
is your best estimate fromthe separate effects test
t hen?

MR. O DELL: Yes, recognizing that --

MEMBER RANSOM O realistic?

MR. O DELL: Yes, recognizing that it is
conservati ve because of its stainless steel el ectrode
heat er .

The next CSAU, Step 10, deals wth

scalability. There's a couple of issues there. One
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is the scalability of the tests, and the other is the
scal ability of the code nodels.

W went t hrough and basi cal | y denonst r at ed
that the tests were scal able and that the code was
scal abl e. For the cases where it wasn't scal able, we
used -- it was really the downconer-type areas, we
used the full-scale UPTF test to validate the code on
t hose.

MEMBER WALLI'S: Now the nodalization is
also tested in the scalability?

MR. O DELL: Yes. W have consistently
devel oped the nodel for the plant and then applied it
to the assessnents.

MEMBER WALLI S: Because when you scal e up,
this is a balance of phenonmena that changes a bit.
The m n-nodi ng doesn't al ways catch the sane bal ance
of phenonena if you fix the nodi ng geonetrically, but
as | ong as you do sone sensitivity tests, you probably
will pick that up.

MR. O DELL: Right, and I think that was
part of the thing we were | ooking for when we did the
anal ysis for Sem scal e LOFT and CCTF. W | ooked at a
range of scales there, and we denonstrated that the
bi ases and uncertainties that we generated matched

this additional data. That data was not the sane as
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used to drive the biases and uncertainties.

MEMBER RANSOM Larry, inthe nodalization
studies you did, did they show substantial
convergence, and that as you reduced -- or increased
t he fineness of the nodalization, show a tendency to
converge to a fixed answer?

MR. O DELL: | woul d say, in general, yes.
| mean, when we went to the nodalization of the core,
we went 10, 20, and 40.

MEMBER RANSOM  Ri ght.

MR. O DELL: W also | ooked at it on sone
of the FLECHT SEASET tests with that same type of
nodal i zati on approach. Basically, we didn't see nuch
difference inthe result for any of those t hree nodes
as such.

So what we decided to do was go with the
20, which allowed us to match up uniquely with the
spacer locations in the core and al so woul d support
the matching up with the internedi ate fl ow m xes t hat
some of the fuel designs had.

Moving now to the final CSAU el enment,
that's El ement 3, the next step, CSAU Step 11 is to go
t hrough and devel op react or i nput paranmeters and state
l[ist. W went through the tech. specs. and FSARs to

develop that list. |In the reactor we had a custoner
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wor king with us through that part of the process, so
that they hel ped us identify that paraneter |ist.

Step 12 is to do a series of sensitivity
st udi es. W ran over 250 different sensitivity
studies where we |ooked at plant paranmeters and
phenonena-ranked five or higher, as | previously
indicated. The results tended to confirmthe PIRT
ranki ngs and defined the inportant PIRT paraneter or
pl ant paraneters, and the plant paraneters which we
found to inpact the PCT we then included in this
statistical analysis.

MEMBER WALLIS: | want to go back to this
nodi ng busi ness, the question about whether or not or
how nodi ng scal es and how you eval uat e whet her nodi ng
scales. | amtrying to get it clear just what you
di d.

Usual | y, | think CSAU advi ses that you fix
t he nodi ng, that you do sone nodi ng and you experi nent
with all kinds of noding until you can |evel the
scaled tests and everything, and then you fix that
nodi ng when you go to the real --

MR, O DELL: Correct.

MEMBER WALLI S: And t hi s woul d prevent you
from picking up differences which were scale-

dependent . If it turned out that, because of the
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phenonena, the bal ance of the phenonmena at full scale
is somewhat different physically, the noding doesn't
capture that, you could test this by doing,
presumabl y, nodi ng experi ments at subscal e and at ful |
scal e and conparing the results of the noding tests of
the two scal es.

Did you go that far?

MR. O DELL: No. GCkay, basically, what we
did is we did all of our nodalization studies on the
pl ants, plant nodels, initial ones anyway. Then we
went through and | ooked at LOFT, Sem scale -- or not
the Sem scale -- LOFT CCTF, FLECHT SEASET tests, and
UPTF tests. W | ooked at those with the nodalization
that we got out of the plant studies.

MEMBER WALLI'S:  You fixed it now?

MR. O DELL: Yes, it was a fixed
nodal i zat i on.

MEMBER WALLI S: So it is geonetrically
fixed? If you have 10 nodes in the downcone, you
still have 10?

MR. O DELL: Right, and that was how we
performed it.

MEMBER WALLI'S: So it wasn't, then, what
| triedtoindicate, maybe not very well, that the way

to try to evaluate whether the balance of the
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phenonena changes as you go to different scales by
changi ng the noding --

MR. O DELL: No, we did not --

MEMBER WALLI S: They're still arguingthat
t he node i s bigger than the reactor even though it is
the sane fraction of the height; therefore, the
bubbl es take | onger to traverse the node, and so on.
So sonething is changing in sonme of these.

MR O DELL: Right, but what we did
mai ntai n, when we went through this -- for exanple, if
you |l ook at the LOFT test, it is a shorter core. W
mai nt ai ned t he node size in that case. Soif we would
normal |y have 20 nodes in the reactor core, then we
cut it down to maintain the six-inch node in the --

MEMBER WALLI S: Ckay, so now you are
bal anci ng t he bubbl e thi ng, but you are not bal anci ng
t he geonetrical simlarity of the nodes anynore? It's
a tradeoff?

MR. O DELL: There's a tradeoff, yes, and
we felt that, at | east fromour perspective, when we
were doing the nodalizations, we wanted to naintain
t he node si ze.

MEMBER WALLIS: It is a bit difficult if
you have a node whichis two feet long in the core and

you go to a really small experinent.
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(Laughter.)

MR. O DELL: Basi cal |y, our guidelines
t hat we put together for devel oping that called for
approxi mately six-inch nodes to match up with space
and |l ocation and in aninternedi ate fl owthat exi sted.

MEMBER RANSOM  What do you nmean by the
termscalability? Generally, we use that to indicate
simlarity. There are geonetric scales. There are
Reynol ds nunber or Nusselt number scales. Simlarity
would require that all of these non-dinensional
paraneters be the sane. So | am kind of wondering,
what you mean by simlarity -- | nmean scalability?

MR. O DELL: Well, fromthe standpoi nt of
scalability, what we were neaning is that it is the
ability of the code to scale across the ranges of
tests and the ability of the tests to scale up --

MEMBER RANSOM Do you nean to get good

agreenent - -

MR. O DELL: Right.

MEMBER RANSOM -- at different tests at
primarily, | guess, different geonetric scales? |Is
that right?

MR. O DELL: Right.
MEMBER RANSOM Length scal es?

MR O DELL: And, for exanple, what we
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found is that you really can't volume weight the
downcomer. \Were they have done that in experinents,
t hey got poor results.

So what we did in that case is make sure
t hat we had UPTF tests in there which were basically
full-scale-type tests to denonstrate that the code was
behavi ng properly in the place they needed to behave
properly.

MEMBER WALLI'S: So it probably neans that
when you go to these realistic codes, you have to do
nore of the sensitivity experinentation to satisfy
yoursel f that you' re capturing different ways i n whi ch
the code could give uncertain answers.

MR O DELL: Right, and | think that is
part of going through the PIRT process and then the
devel opnent of the assessnent matrix, is to try to
cover the issues of scalability.

MEMBER WALLI'S: And i f you ran on t he nost
up-to-date conputers, it really wouldn't be very
difficult to change the nodes.

(Laughter.)

Most CFD codes, you just have a subrouti ne
t hat sets meshes and nodes, and you can just, with the
touch of a button, change the nodalization and run it

agai n.
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MR. O DELL: Yes, we recently noved our
CFD code to a Linux cluster, and it went fromlike
ei ght hours to run a case to 55 m nutes.

(Laughter.)

So there's a significant change there.

MEMBER POVERS: You need a bi gger cl uster.

MR O DELL: Pardon?

MEMBER POVERS: You need a bi gger cl uster.

(Laughter.)

MR. O DELL: This is our first step

MEMBER PONERS: You tend not to do that.
You tend to keep theruntine still at 55 mi nutes; you
just increase the density of nodes in the thing.

MR O DELL: The problemis bigger.

(Laughter.)

MEMBER SHACK: But you're still running
t he data hourly.

(Laughter.)

MR. O DELL: This was, again, what I
alluded to earlier, where we have gone through and
just listed a series of the paraneters. W | ooked at
the total of 44, 23 for the PIRT and 21 vari ous pl ant
par anet ers.

What is shown here is basically the

sensitivity we got out of the study and then the tot al
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t ol erance, whichis just the square root of the sumof
t he squares and then the difference or the change in
t hat tol erance.

Again, this is just an approximtion to
get a feeling for what's going on. As | indicated
earlier, as you get down to about 50 degrees, you are
wi thin about a 3-degree effect on the PCT

MEMBER WALLI S: Now these are all the
paraneters that you could change or that vyou
consi dered to change?

MR O DELL: Ri ght . Wll, this is a
partial list. It actually goes on for about three
sl i des.

MEMBER WALLI S: | guess t hi nki ng about our
di scussion | ast nonth, core interface frictionis one
of the terns, affects one of the terns in this
nonment um bal ance that we tal ked about for sone hours.
There are other terns in that nonentum bal ance whi ch
are al so uncertain. Youdon't have any nultipliers on
t hem

So one t hing which one could reconmend i s
that this list isn't as conplete as it mght be,
doesn't sort of enconpass perhaps all the things you
are uncertain about, and it m ght be worth i ntroducing

some other ones as they are identified.
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MR. O DELL: Yes, the list that we put

t oget her fol | owed, agai n, the CSAU approach, whi ch was
to go through the PIRT process, and the PIRT process
identifies the phenonena. Then we tried to go
t hrough, based on that, and cone up wth our
sensitivity --

MEMBER WALLIS: The thingis, if no expert
has ever tried to put these nultipliers on a termand
see their effect, they don't have nuch basis for
deci di ng whether or not they matter.

MR O DELL: A good point.

MEMBER SHACK: Wien you range the val ues
over the range, you get a change of 181 degrees? |Is
that what this is telling nme?

MR. O DELL: Right. That is basically --
what we did is take an up-skewed and a bottom skewed
axi al shape, and the variation we got on that kind of
vari ate cal cul ati on was 181 degrees. W went through
and were doing the sane sort of things. Like on Fq,
we said, where did the plant expect to operate
nomnally with that Fq, and then what is the tech.
spec. limt? W |ooked at what the effect of Fg was.

So there's two things in here. One of
themis the sensitivity to that particul ar paraneter,

but also coupled with that is what you assume the
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range is relative to those particul ar paraneters.

MEMBER POVWERS: And you've done these
things all one variation at a tinme?

MR, O DELL: Yes.

MEMBER POVERS: Are there synergistic
effects of any significant magnitude?

MR. O DELL: We didn't get intoit inthis
type of a study because we were pl anni ng on using the
non- paranetric statistical approach where we vary all
the paraneters at the sane tinme. So any synergistic
effects get captured in the approach.

MEMBER POWERS:  Sure.

MEMBER RANSOM  But these are generated
one at a tinme?

MR, O DELL: Yes.

MEMBER RANSOM  You use the nul tipliers or
sone variation on the particular paraneter, |ike
single or interface drag, and then those are the
effect on the P-clad tenperatures, | guess, right?

MR. O DELL: Yes. Yes, throughout we used
the P-clad tenperature as really the governing
deci si on paraneter.

Ckay, the next step, CSAU Step 13, is to
use the uncertainties devel oped fromt he assessnent as

i nput for the analysis. Here, as | just indicated, we
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differed here fromthe CSAU.  They used a response
surface technique that Iimts the nunber of parameters
t hat one can use. So, instead, we have used non-
paranetric statistics.

It propagates the uncertainties directly
using the code, allows the statistical treatnment of a
| arge nunber of variables, provides a 95/95 PCT and
associ at ed maxi numnodal and total core oxidation. It
relies on the execution of 59 cases to determne the
95/95 limt.

Each case, as | indicated, is defined by
random y varyi ng each paraneter within that case. So
if you look at --

MEMBER WALLI' S: I ncl udi ng the break size?

MR. O DELL: I ncl udi ng the break size,
yes.

I f you |l ook at just a schematic, basically
alist of paraneters, and generate the 59 cases, under
Case 1 there would be Al, Bl1, Cl; Case 2, B2. So you
are ranging there and directly propagating any co-
dependence and just do the cal cul ation.

kay, with respect to CSAU Step 14 --

MEMBER PONERS: You treat all of your
paraneters as bei ng i ndependent ?

MR O DELL: From the standpoint of
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devel opi ng the biases and uncertainties, yes.

VMEMBER POVERS: I nmean, | haven't gone
t hrough and | ooked at themin detail, but is that a
reasonabl e thing to do?

MR. O DELL: In | ooking at the analysis,
we didn't try to go through and see if there was some
i nt erdependenci es or separ at e out any
i nt erdependenci es. (Cbviously, when you get into like
t he heat transfer coefficients, we couldn't separate
t he i ndi vi dual heat transfer coefficients out because
we couldn't find sufficient data for it. So we did
the uncertainties on the total heat transfer
coefficients.

So you sort of get into that with the
conmpensating air question. There probably is sone,
but the idea is to denpnstrate that it is adequate
over the range that we are applying it.

MEMBER WALLIS: If I ook at your list of
paranmeters, there's a very few that mght be
i nt erdependent, but one mght say that a core
interface frictionmybeisinsonme mechani stic nodel,
whi ch al so affects the heat transfer coefficient. So
the two are not conpl etely independent perhaps then.

MR, O DELL: Right.

MEMBER POVEERS: Presumabl y, decay heat and
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core power are very highly correl ated.

MEMBER RANSOM Probably like Raw's
anal ogy says that friction and heat transfer are
related. So they would be to a degree.

MR. O DELL: GCkay, and the final step of
t he CSAU approach is Step 14. That is to provide a
total uncertainty for the analysis. W provided two
sanpl e problems, the four-loop and the three-Ioop
sanmpl e probl em

For the four-loop sanple problem the
[imting case was Case 22 out of the 59 we ran. For
95/95 PCT, it was 1686 degrees F. The maxi mum | evel
of oxidation, .8 percent. The maxi numcore oxi dati on,
.02 percent, and we reported the 50/ 50 PCT out of this
as just a comparison. The 1375 to 1686 woul d be about
a 300-degree difference.

The three-loop case, Case 41, was the
l[imting case, PCT 18, 153 degrees F, 1.2 percent on
t he maxi num nodal oxidation, and the nmaxi num core
oxi dation, .04 percent. W had 1500 degrees F on the
50/ 50 PCT.

MEMBER POAERS: And t hese oxi dati ons were
all increnented fromwhat you started with to what you
had at the end of the calculation, right?

MR. O DELL: Yes.
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The next slides showwhere we went t hr ough
and basically bend the 59 cal cul ations for the three-
| oop sanple problem and a four-loop sanple problem
gives you simlar-type results. \Wat this shows is
basi cal | y what the cal cul ati ons gave us in the way of
PCTs, the limting PCT being the one at 1853 out
t here, shown in the 1850-to-1900 bin.

You can see fromconparison to this that
t he 2200 one, as we scal ed, they were reasonably cl ose
to that.

MEMBER WALLIS: And the peak at 900 is
probably due to some physi cs whi ch says that you can't
get bel ow a certain value, and certain things conbine
to make it like a slight pileup of data down there.

MR. O DELL: Wll, there's that, and
there's also, you're seeing there's the effect of
nodel i ng those split and guillotine breaks in here.
So sone of these | ower ones down here can fall out of
your spectrum

Ckay, the next slide shows, again, just a
compari son three-1oop sanpl e problem the peak | oca
oxi dation. Again, it'sgot alimt of 17 percent, and
we're significantly away fromthat at the 1853. W
also ran a series of calculations where we just

physi cal |y drove the power up until we got up to about
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2200. We are in the 5 or 6 percent range conpared to
the 17 percent range at that point in tine.

So what you conclude fromthat is that we
probably aren't goingto ever hit the oxidationlimts
and not have already exceeded PCT limts.

MEMBER WALLI S:  So you ar e i nvoki ng one of
t hose cl auses in the regul ati ons whi ch says you don't
have to do a full statistical anal ysis which neets 95
percent certainty on all three of these criteria.

MR O DELL: Exactly, yes.

MEMBER WALLIS: So that if you can show
that PCT by itself is such a dom nating criteria, all
the others are then going to be net wwth | thinkit's
hi gh probability or some termlike that.

MR. O DELL: Right.

MEMBER WALLI S: It's so vague in the
regul ati ons.

MR. O DELL: Right.

MEMBER WALLIS: Therefore, you' re okay.
You just need to focus on PCT. Everything else wl|l
be okay?

MR. O DELL: Ri ght, and we' ve gone t hr ough
a statistical analysis where we took this three-Ioop
sanpl e problemthat | amshow ng here, the results of

t he four-1oop sanple problem and the results of the
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t hree-1 oop sanple problemdriven up to 2200, and we
have done a statistical evaluation of that. We wll
be using that to justify --

MEMBER WALLI S: So for those who i nsi st on
at least providing some probability, rather than a
plausi bility argunment, you could provide the nunber?

MR O DELL: Exactly.

MEMBER WALLIS: Now is that, let's see
now, | guess it is okay as long as things are sort of
wel | - behaved. If it turns out that |ocal peak
oxi dation, nothing nmuch happens until you get up to
2000, and then all of a sudden it takes off, then you
woul d have sone different concl usion perhaps.

MR. O DELL: Well, and that's why we ran
the three-loop case up to 20 -- actually, we ran it
up; we approximated it kind of in the PCT we got out
of the 59 cases onthere; it was actually around 2300.

MEMBER WALLIS: That is probably a w se
thing to do, istoseeif thereisn't some cliff that
you fall off --

MR, O DELL: Right.

MEMBER WALLI S: -- with the other
vari abl es.

MR. O DELL: Exactly.

I n concl usi on, then, we have provi ded you
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a brief overviewof the conpl ete net hodol ogy. W have
denonstrat ed howwe used t he CSAU net hodol ogy el enent s
and steps. | believe we have denonstrated and proved
statistically treatnment through the use of the non-
paranetric statistics which allowus to treat alarge
nunber of paraneters, and we didn't end up having to
determ ne sonme delta penalties.

We used t he SET experinents that we had to
renove t he bi ases actually fromthe code nodel s and to
determ ne the uncertainties. Then we eval uated those
bi ases and uncertainties on a separate database to
determ ne that they, in fact, scaled across the --
t hey were going to be fine.

MEMBER PONERS: Let ne be clear on your
non- paranetric statistics. You did that just
conventional Mnte Carlo? You didn't do a Latin,
[imted Latin Hypercube sanpling?

MR. O DELL: No, we didn't do Hypercube
sanpl i ng.

MEMBER POVERS: Just a straight Mnte
Carl 0? Good nan.

(Laughter.)

MEMBER WALLI S: Is Jim Mallay going to
make a statenment now?

MR ODELL: Yes, | think Jimhas a --
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MEMBER WALLI S Any nor e questions for M.

O Dell?

(No response.)

Thank you very nuch, Larry.

MR. MALLAY: Thanks, Larry.

| just wanted to make a couple of
statements here. First of all, | wanted to

acknow edge the participation of Carolina Power and
Li ght, now known as Progress Energy. They have
participated with us through this entire process, the
devel opnent of t he nmet hodol ogy, doi ng sone of the peer
reviews, and they have been very supportive.
Qobvi ousl y, they have an obj ecti ve here because we have
a contractual commtnent tousetherealistic LOCAfor
their plants, but | think it is significant that this
utility has taken considerable part.

The second thing | wanted to acknow edge
is we have here with us today Darren Gale, who was
brave enough to conme in through the storm this
norning. He's our Vice President of Fuel s Engi neeri ng
and Sales. Therefore, he is going to be a primary
user of this methodol ogy.

The ot her remark | wanted to nake i s about
our docunentation. | want to take just a mnute to go

t hrough sonme of the background here.
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During the | ast few discussions we have
had with the ACRS Subconmittee on Thermal Hydraulic
Phenonena, the Subcommittee has encouraged us to
examne what | wll <call +the nature of our
docunent ati on

Frankly, when this subject first cane up
a coupl e of years ago, we were a bit puzzl ed as to why
they were making this remark fairly insistently,
because the feedback we had gotten consistently from
the NRC staff was that our docunentation was
exceptionally technically clear and conplete, and we
appreci ate those comrents.

However, at the |l ast Subcommittee neeting,
whi ch we held about three weeks ago on the 14th of
Novenber, we arrived at a conmon understanding.
Al t hough our docunents m ght be clear to people who
understand the RELAP set of codes and how they are
applied in LOCA anal ysis, much of the term nol ogy and
t he approaches we used to apply the sinplified forns
of very conplex equations could be confusing and
nmystifying to those who are schooled in thernal
hydraul i cs, but not this specific type of application.

Specifically, we were being asked by the
Subconmittee to speak to a reader who has expertisein

t hermal hydraul i c phenonmena, but not necessarily the
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narrow application to the LOCA anal yses. Therefore,
our documents, they felt, needed to lay a better
groundwork, if youw I, for this specific nethodol ogy
and to help the reader understand how the nodel
relates to the physical |ayout of a PWR and how t he
fundamental equations are nmade to successfully
simul ate conplex thermal hydraulic behavior, and
specifically how these npdels can be successful
t hrough the adjustnment of a few key paraneters, some
of which Larry nentioned here this norning, and
specifically loss factors.

In any event, we at Framatonme have
comritted to reformat our theory manual, so that an
expert reader, albeit wuninitiated in RELAP, can
under stand what we have done. W have hesitated to
expand and reformat this docunent because it will be
seen only by a very limted audience. These
docunent s, as you can appreci ate, are proprietary and,
t herefore, can be read by only a few peopl e, those who
need t o understand t he nodel s, such as the regul ator,
t he NRC, and per haps sone of our custoners, but we are
going to do that.

To gi ve you anot her piece of background,
the NRCw Il be seeing our S-RELAP5 nodel again. The

application you have in front of you is for PWRs 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

158

t he non-B&W design. We plan to expand the use of
S-RELAP5 to all of our thermal hydraulic anal yses.
The next step is to apply the nodel to BWR non- LOCA
saf ety anal ysis, and the second step after that is we
plan to apply this nodel to BWR LOCA anal yses.

In any event, we will revise the theory
manual well in advance of our next submttal of
S- RELAP5, and we plan to showit to the NRC staff to
gain its concurrence that the rewite is a clear
exposition of the nodel. Qur goal is to present the
equations actually used, including | oss factors that
contribute so significantly to the success of the
nodel and how two-phased flows are handled, for
exanpl e.

We wi || explainthe conversion of conpl ex
geonetries to a one-dinensional straight-1ine
approach, which is actually used in nost of the RELAP
codes. O her simlar changes will be made to hel p the
reader understand the i npl ementati on of the nodel. So
| just wanted to make that public, that we intend to
work withthe staff inreformatting our docunentati on

MEMBER WALLI'S:  You have put a certain
slant on this discussion that we had, and that was
that the theory is fine, and it is just that outside

experts don't understand what you did.
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MR. MNALLAY: Correct.

MEMBER WALLI S: | think we have a slightly
different slant on it, that we are trying to figure
out if you understand what you did.

(Laughter.)

And i f you understand the inplications and
t he uncertainti es and possi bly not perhaps errors but
causes of, well, the uncertainty we were just tal king
about, the way i n which you fornul ate t hese equati ons;
it is not just the way in which you tweak the
coefficients, but the way in which you fornul ate the
equations thensel ves | eads to predictions which are
not as good as they mght be. That needs to be
under st ood.

MR. MALLAY: Yes, that is certainly true.
We are neglecting a lot of things in the formul ation
of the equation itself.

MEMBER WALLI S: Right, and | think the
code does have to -- the docunentation does have to
stand on its own and be convincing. After all, you
are the experts, so you ought to be able to give the
i npression that you really do under stand what you are
doi ng.

MR MALLAY: Right.

MEMBER WALLI S; And that should cone
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across not just in the docunentation, but alsointhe
presentations you nake to the Subcomrttee, or
what ever it is.

So | suggest that you go back and read t he
transcript of our neeting and ask yoursel ves what ki nd
of inpression you nade in terns of convincing us that
you under st ood what you were doi ng, and that next tine
the transcript reads sonmewhat differently.

MR. MALLAY: Uh-hum | appreciate that.
Yes, in fact, Larry ODell and | had a conversation
just in the |l ast coupl e of days about that situation.
| guess being the pure engi neers that we are, maybe we
don't nake as good of sal esnman as possi bly we should
be.

MEMBER WALLI'S: No, that is not an excuse
t hough. | nmean, | amtired of hearing that, because
we are engi neers, we can get away wi th stuff which you
woul dn't get away with ot herwi se. That sounds |ike,
because we are | awers, we don't have to do sone of
t he t hi ngs ot her people do or sonething. That is not
a good reason. Engineers have to do what's the right
thing for the purpose. It doesn't nmean that we have
to be finicky, sort of academically perfect, and al
that, but it has to be good enough.

MR. MALLAY: We are very excited about
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t hi s nodel

MEMBER WALLIS: I n fact, in sone ways that
is a bigger challenge, to knowit is good enough for
ensuring purposes, than to just stick to some ki nd of
scientific rigor. I nmean, it is not always
appreciated by the public, but it is not an excuse,
j ust because it i s engineering, that you can be vague.
In a way, you' ve got to be nore rigorous --

MR, MALLAY: True.

MEMBER WALLI'S: -- but inadifferent way.

MR. MALLAY: Un-huh, right. Well, we are
very proud of the nodel, especially after we went
t hrough these 139, or whatever it was, validation
cases.

MEMBER WALLI S: Yes, the statistical
treat ment was very nice, yes. | guess our di scussion,
the trouble we have with your docunentation was wth
other parts of it.

MR, MALLAY: Yes.

MEMBER WALLIS: And |'ve got one final
remark. | think you have been very | ucky that you are
relying to a large extent on 30 years of experience
wi t h t he RELAP-type codes, whi ch have evol ved and have
been shown to be useful. Therefore, one coul d perhaps

say, well, why do we have to go back and re-examn ne

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

162
the roots of thenf? But | think you are lucky in that
way, that if you came in with a new code and said,
"This is the way we treat things. W don't have 30
years of experience, but whatever we did it seens to

work, " you would be in nuch nore trouble, | think

MR. MALLAY: Uh-hum Thank you. Again,
| appreciate the support of the Subcomm ttee and al so
the time of the full Conmittee.

MEMBER RANSOM | woul d I'i ke to offer one
comment that has to do with, | think sone of these
guesti ons coul d be answered easi |y by proper choi ce of
sinple problens that you m ght run that denonstrate
the characteristics of not only the basic equations
you are using, but the final product, which is the
code. These would be things |ike variable area and
passage of Ts, where the momentumflux terns and their
treat nent has been questi oned.

In those cases | think it is a way of
showing that the code is or is not reasonable in
i deal i zed problens. A manoneter is another exanple,
as a matter of fact. You get the frequency correct
and the anplitude correct. These can go a | ong ways
towards proving not only the basic formulation, but
the nunerics and the way it is inplenented finally,

and nodalization, as a mtter of fact, can be
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addressed in those kinds of problens, too.

| don't think that is an awful |ot of
work. It may be sone, but it is a way of showing in
fairly, idealized problens that you do get the correct
behavi or or you don't.

MEMBER WALLI S: | think if | were a
manager, | would require that ny engineers do this
with sinple problens before they |aunched off and
sol ved reactor problens.

MR. MALLAY: Thank you.

MEMBER WALLI S: Thank you very mnuch

Are there any other points or questions
fromthe Conmttee? W seemto have caught up on tine
maybe.

MEMBER SHACK: If you were to requalify
this on a different platform do | run the 59 cases?
|s that what | run?

MR. O DELL: This is Larry ODell wth
Framat one.

No, you actually are, | think, requalified
on another platform As a m ninum you would have to
convi nce yourself that what you have done for the
uncertainties and bias generation was correct. I
woul d say you would have to rerun those. You would

have to basically rerun at |east a subset of all of
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t he assessnents to show that the new platformor the
new conpi | er and what it had done with t he code di dn't
surprise you in sone fashion.

Basically, running all those cases isn't
the real problem The real problemis then | have to
docunment themall and | have to QA themall, so that
|'ve got an Appendix B-qualified trail as | noved.

MEMBER WALLI'S: Any nore questions for
Fr amat one?

(No response.)

W nove ahead to a presentation by the
staff. | notice there is kind of a reversal of the
rol es. Usual Iy, industry cones in with beautiful
colored slides, and the staff comes in with sonething
nore primtive, but here it seens to be the other way
ar ound.

MR.  LANDRY: The wonders of nodern
t echnol ogy.

MEMBER POWNERS: They can run on cl usters.

(Laughter.)

MR. LANDRY: Thank you, Dr. Wallis. W
nanme i s Ral ph Landry. | amthe | ead engi neer on the
staff of the review of S-RELAPS.

This nmorning -- no, it is this afternoon

now-- this afternoon | would [ike to go over alittle
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bit of what the staff did and revi ewthe code and what
we have put into the SER, how we structured our SER

VWhat | thought | would do is very briefly
di scuss a couple of the mlestones in the review and
mention who the reviewteamis and sonme of the review
results and our concl usions.

The team was five people: nysel f and
Sarah Col po, Tony Attard, Yuri Orechwa on the staff,
and Lynn Ward at | SL Laboratories. The others aren't
here. They managed to get out of town and are all on
travel today.

(Laughter.)

VWhet her that is a good thing or not, it
remai ns to be seen because they are all in Canada.

(Laughter.)

They are all at the Chalk River, and it
was snowi ng at Chal k River in Septenber.

(Laughter.)

MEMBER PONERS: [t's a permanent state, |
t hi nk.

(Laughter.)

MR. LANDRY: That's |ike upper M nnesot a;
t hey have 11 nonths of winter and 1 one nonth of bad
sl eddi ng.

(Laughter.)
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Sone of the m | estones inthereview very
qui ckly: W received the code and the docunentation
i n August of 2001, just alittle over a year ago. W
have gone through the initial presentations to the
Thermal Hydraulic Subcommittee. W have asked for
addi tional information, and we have presented the

draft SER to the Thermal Hydraulic Subcomrittee a

nont h ago.

MEMBER SI EBER  Wiich one is that, the
first one or the second one? |'ve got two different
ones.

MR. LANDRY: The second draft SER

MEMBER SI EBER.  Ckay.

MR. LANDRY: We've gone through a couple
of iterations. Wat we have tried to do, inthe first
drafting of the SER, we tried to go through and just
docunment what we had done in the review and then
realized that, well, we didn't like that format; we
didn't like all the material that we had in there.

So we went back and restructured the SER
to followin the CSAU format. Mich the sane as what
Larry ODell just presented in the way the code work
is structured, we went back and restructured the SER
all the steps of the SER, of the CSAU net hodol ogy.

The SER gives an overview of the PIRT
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structure. W give an overview of the thernmnal
hydraul i ¢ phenomena. We went into nore depth in the
t hermal hydraul i c phenonena than i n sone of the other
areas because we had a nunber of questions and a
nunber of areas of concern in review ng the therm
hydraul i cs.

W have included an overview of sone of
t he sel ect ed assessnents t hat were perforned. W gave
an overvi ew of code exam nation which the staff has
performed and sone of the paranetric studi es which the
staff has perforned in review of this code. W gave
an overvi ewof the uncertainty met hodol ogy and sone of
t he concl usi ons.

The part that has been presented by
Framat ome presents t he phenonena by transi ent phases.
Now the PIRT part is pretty nmuch the CSAU presented
PIRT in NUREG CR-5249, with the exception that they
have filled the gaps that were in that generic PIRT
t hat was prepared for the NUREG report.

They have included a hot rod and a hot
bundle in their nodel. They have also used a
realistic |inear heat generation rate rather than a
very | ow peak | i near heat generation rate, as was used
in the NUREG report. They have used a frozen code

version, as was described this norning.

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

168

The heat transfer nodel i ng which the staff
| ooked at, we found basically to be pretty good. W
zeroed in very hard on the di spersed flowfilmboiling
nodel i ng, the refl ood heat transfer nodel i ng, because
inthelarge-break LOCAthe driving phenonmena occur in
t he refl ood.

In that review we took sone di sagr eenent
wi th Framat one over the use of the Forslund- Rohsenow
correlation. W have had di sagreenents with themover
whet her this is a wet contact, dry contact nodel ; what
is the nature of the nodel.

W basically came down to the point of
agreeing to disagree. Because we went through the
review and had Framatone take their worse case and
specify from that worse case when the T-wall is
greater than T-mn, they woul d nultiply the Forslund-
Rohsenow correlation by zero, take it out of the
eval uation. \Wen that was done, we found that the
cal cul ati on had no effect on PCT. Forslund-Rohsenow
was not being i nvoked; it woul d have no ef fect on PCT.

VWhere it did have an effect was later in
t he quenching period. The tenperature that was
cal cul ated going down towards the quench stayed
anywhere from 5 to 10 to 18 degrees above the

tenperature that woul d be predicted using Forslund-
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Rohsenow, and the tinme to quench was extended.

So we st epped back and sai d, okay, as far
as PCT is concerned, whether you're using Forslund-
Rohsenow or not, whether it is right or not is
irrel evant because you are getting the same PCT.

MEMBER WALLIS: It seens to ne sone ot her
i ssues coul d be resol ved the sane way, the agreenent
to do sensitivity studies around those issues.

MR. LANDRY: That's right. | amgoing to
get to another one of those in just a few m nutes.

| woul d say that the i ssue over Forsl und-
Rohsenow really deals with the nature of the nodel,
the correlation. It is a correlation devel oped for
liquid nitrogen being injected into a tube. W are
tal ki ng about putting water into a bundle.

There i s aresearch programunderway ri ght
now up at Penn State, which the Thermal Hydraulic
Subconmittee heard about when we tal ked about the
draft SER | ast nonth, which woul d be using water in a
bundl e. That woul d produce dat a t hat woul d supposedl| y
be much nore accurate and nmuch nore representative of
t he phenonmena one woul d expect to see in dispersed
flowfilmboiling in a bundle.

The nodel whi ch Framat one has chosen, used

for decay heat is the ANS 1979 nodel. They have not
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gone to the full statistical decay heat nodeling.

The assessnent matrix which has been
provi ded by the applicant includes separate effects
and integral tests in their assessment. They did use
a lot of the latest information, the information
com ng out of the 2D/ 3D program This is information
that was considered when NUREG CR-5249 was put
t oget her.

When we did our review, we did a |lot of
spot - checki ng of the assessnents, but we went in and
| ooked at the results that were presented for the
2D/ 3D and, in particular UPTF, very hard. W felt
that since this 1is full-scale and far nore
representative than some of the smaller-scale tests,
we nade a very hard review of what was done by the
applicant in their assessnment against the 20/ 3D
resul ts.

W did spot-checking of the coding.
Specifically, this is an issue which the Thernal
Hydraul i ¢ Subcomm ttee has been after us on for sone
time, where we went into the actual source code
itself, looked at the |lines of the coding and sai d, do
these lines of <coding match what is in the
docunent ati on?

We found t hat there were just differences.
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Wel |, when we started | ooki ng at what was i n the code,
we said, okay, what is in the code is right, but what
is in the docunentation hasn't been recorded exactly
right. This is one of the things that JimMallay was
tal ki ng about, that they are goi ng back and | ooki ng at
the docunmentation and working on inproving the
docunent ati on for the code.

The staff ran a nunber of paranetric
studies. W |looked at a few of the phenonena that
were i dentifiedas uni nportant phenonmena t hat woul d be
i mported. Sone of the things that we found, when we
| ooked at phenonena such as the post-D&B forced fl ow
heat transfer, virtually uninportant. Wen we | ooked
at the effect of viscosity, of water viscosity, it was
of very little inportance.

MEMBER WALLI S: Ral ph, this is taking
t heir code?

MR. LANDRY: Using their code.

MEMBER  WALLI S: Thei r i nput and
everyt hi ng?

MR. LANDRY: Their input.

MEMBER WALLI'S: Did you use an approved
pl at f or n?

MR. LANDRY: We used an HP.

(Laughter.)
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They haven't certified our platform but
it is the same conpiler and t he sane operati ng system
t hat they use.

MEMBER WALLI'S: Was this a platformwhich
had previously been approved by the NRC for use for
this purpose?

MR. LANDRY: We don't al ways QA our work.

MEMBER WALLI'S: Are you going to give ne
a yes-or-no answer?

MR. LANDRY: We were using what is the
sane, what we understand to be the sane platform the
sane conpiler, the sane operating system that
Framat ome was usi ng.

MEMBER WALLI S: But you ran that code,
which is sonething we have been encouraging you to
do --

MR LANDRY: It was their code.

MEMBER WALLIS: -- and you've wanted to
do. That is a step forward.

MR LANDRY: Right.

MEMBER WALLIS:  You did not run your own
code for purposes of an audit or a check or --

MR. LANDRY: No.

MEMBER WALLI S: -- an independent

verification?
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MR.  LANDRY: W are still taking baby

steps al ong the way.

MEMBER WALLIS: Well, running your own
code is going to happen before too long, | hope.

MR. LANDRY: It's goingto, and | wll get
to that in just a mnute.

But that gets to be very difficult to do
because our code has very significant nodeling
di fferences. The RELAPS5 nod 3.3, whatever it is, the
| atest, 3.3.3, or whatever the | atest version is, has
significantly different nodeling in the reflood
package. There's quite a fewdifferences versus this
code.

MEMBER WALLI S: Maybe that's a good reason
for running it

MR. LANDRY: We will be gettingto that --

MEMBER WALLIS: And if you get the sane
answer, then that woul d gi ve you sone confi dence t hat
different nodeling doesn't give you a different
answer .

MR. LANDRY: W're noving into that
di recti on now.

MEMBER WALLIS: | think that i s something
that would really help the public confidence, if they

could say, yes, he's run all these vendor codes to
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you, but now you ve done sonething independent
yourselves and it gives the same answer. Therefore,
you have real confidence in it.

MEMBER LEI TCH: Coul d you expl ai n what t he
t hree curves are? What's the heavi er curve versus the
two |ighter curves?

MR. LANDRY: That's what |'mtryingto get
to.

MEMBER LEI TCH:  Ckay.

(Laughter.)

MR. LANDRY: W took the three-Iloop
West i nghouse plant, that which Framatome supplied to
us, and | ooked at the effect of wall drag, nultiplying
wal | drag to increase the rod rate, which, in effect,
as you increase rod rate, you retard refl ood.

VWhat we found was, where we had taken the
viscosity term where we had taken the heat transfer
term and nmultiplied those by two, five, and ten, we
found al nost no difference in the base curve. Wen we
went into the wall drag nodel and i ncreased wal | drag,
we found that the dark curve is the base case where
wal |l drag is multiplied by one. Wen we i ncreased t he
wal | drag by two, we got a slightly higher PCT and a
slightly later quench. O course, you are del aying

refl ood; you woul d expect that.
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Wien we nultiplied wall drag by ten, we
got atotally different transient. So that saidto us
wal | drag is a very inmportant phenomena. |t gets back
to, yes, reflood is avery inportant phenonmena, which
we had expected.

MEMBER WALLI S: Wbul d t hat be accept abl e,
t hat sort of conparison? Just on the basis of PCT, it
doesn't mamke all that nuch difference?

MR. LANDRY: It doesn't make all that nuch
difference on PCT, but the occurrence of PCT is
significantly different.

MEMBER WALLI S: It is quite different,
yes. It is qualitatively different in several ways.
So that woul d not be an acceptabl e prediction if that
were -- in conparison with data?

MR, LANDRY: Right.

We have taken these analyses alittle bit
further, and this is brand-new. This was just done
the end of |ast week.

W decided to look at the effect of
nmomentum since nonmentum keeps coming up as a
guesti on. W went into the code and sinply put a
multiplier onthe virtual mass term so that we woul d
i ncrease the nmonmentum t hrough the virtual mass. By

increasing by a factor of ten, you see only a slight
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difference in nonentum the PCT and in heat
transfer --

MEMBER WALLI S: Vell, wvirtual massing
i ncreases the coupling between the phases. So in big
virtual mass they tend to nove together as a
honbgeneous m xt ure.

MR. LANDRY: Right, and we are naking a
much nore honbgeneous m xture.

MEMBER WALLIS: It doesn't really change
t he nonmentum

MR. LANDRY: That's right.

MEMBER WALLI'S: It changes the coupling
bet ween t he phases.

MR LANDRY: Right.

Sothisis just afirst shot at trying to
see what the effect of nonentum was.

MEMBER WALLI S: It shows that when a
gquestion is raised about, say, virtual nmass
coefficient, which is not known very well for these
systems, you can run a test and see if it natters?

MR LANDRY: Right.

MEMBER WALLI S: |t seens very appropri ate.

MR, LANDRY: | said before when you
asked --

MEMBER WALLI S: Excuse ne. What did you
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put in for the density in the virtual mass tern®

MR LANDRY: We kept it the same.

MEMBER WALLI S:  They have a density which
is the mxture density or it should be the continuous
phase, which could be off by a factor of 50 or
sonet hi ng?

MR. LANDRY: We left all that the sane.
W wanted to make as few changes as possible. This
was only a first shot. W did this with the FLECHT
SEASET test, then decided, well, that wasn't a good
test to |ook at because it was a forced or fixed
reflood rate. So if you change nonmentum what are you
doing with a fixed reflood rate? You' re not nmaking
any change. So we went into the three-|oop plant and
made the change.

Qur next step, sincethisis alarge-break
LOCAin a large plant, we want to go back and | ook at
what is the effect if we get into a systemthat has
much | ower driving heads, such as a passive system

MEMBER WALLI S: You made it ten tinmes
bi gger? You nmade the coefficient of area nmass ten
ti mes bigger than assuned by Framatonme? You didn't
make it ten tinmes smaller as well?

MR.  LANDRY: No. We're running out of

time. W're trying to --
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MEMBER WALLI S: Vel l, maybe next week

you'l | have that one.

(Laughter.)

Because if you are uncertain, you should
go bot h ways.

MR. LANDRY: In the next few weeks we do
intend to go back and | ook nore; plus, we intend to go
into our own codes in the next couple of nonths,
dependi ng on how our tinme is allocated. W want to
| ook at some of the passive designs, run fromthe
passi ve designs, and see with a plant that has a very
| ow driving head what is the effect.

MEMBER WALLI S: This is a wonderful
devel opnent .

MR.  LANDRY: W' re taking baby steps
still.

MEMBER WALLI S: Wll, soon you'll be
runni ng.

MR. LANDRY: Well, we have to wal k first.

As Larry described, the methodol ogy that
t hey have used for uncertainty i s non-paranetric order
statistics, and they have taken a variati on on break
type and si ze statistically, rather than fix the break
size and then use all your parametric studies for one

particul ar break size.
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When that i s done, the 59 cases whi ch have
been run, the staff | ooked at this and said at first,
"Well, we have questions about using break size as a
statistically-treated paraneter.” We | ooked very
careful |y at what Framat onme had done and asked t hemto
do anot her study for us.

Then we finally said okay, because what
t hey have done is they have treated binomally the
break type, whether it's a double-ended or a slot
break. They have applied a uniformdistribution to
t he size from doubl e-ended guillotine down to their
smal | est-si zed sl ot.

So they have not biased the break type or
bi ased the break size. They are covering the entire
spectrumon size. Wen that is done, they run the 59
cases, each with a different size. As you mi ght
expect, all the slot breaks end up at the | ower si ze;
al | the doubl e-ended breaks end up with al arger size.

They again end up with a doubl e-ended
guillotine as the worse case, which turns out, when we
tal ked to themin-depth, this is pretty nuch the same
case, the sane break size as an Appendi x Krun on this
plant would give, a different tenperature, but the
sane break turned out to be the worst.

So we said, okay, take your worse-case
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break and we want you to fix that break size and now
go back and run 59 cases; vary all your other
paraneters, Monte Carl o net hod on all the vari ati on of
paraneters, and rerun all 59 cases for only one break
Si ze.

When they did that, they found two points
t hat cane above this tenperature and fifty-seven cases
t hat cane bel ow that tenperature.

MEMBER WALLI S:  How far above did the two
come?

MR. LANDRY: The two that were above were
20 degrees Fahrenheit above and 76 Fahrenheit above.

So we felt that, |ooking at what they had
done, yes, they have captured the worst-break size.
When you vary the paraneters only on that one size,
you don't go a very |large anmobunt above the predicted
t emper at ur e.

So the staff's conclusions is that, okay,
this is adifferent approach than we had anti ci pat ed,
running break size as a statistical parameter. But
because of the way they have done the study, and
| ooki ng at what they have done, they captured the
entire spectrum They haven't biased the spectrum
They haven't truncated the spectrum at any point.

So they have again captured the |arge
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break as the worst case. W have decided that, yes,
we agree, that is an acceptabl e approach --

VI CE CHAI RVAN BONACA: You have a
guillotine break at about 2.8 or 2.7 square feet that
is closetothelimting case. Does it nean that if
they go into a smaller break size for the LOCA
anal ysi s requirenment, you still get the sanme negative
val ue?

MR. LANDRY: We weren't even addressing
that. Qur concern was, have they covered the entire
spect runf

VI CE CHAI RVAN BONACA: | under st and.

MR. LANDRY: Because t hey have covered the
entire spectrum this is a different issue than the
gquestion of, is it valid or not to restrict the size?

MEMBER WALLI'S:  Now, Ral ph, | think they
used a wuniform distribution of break size, a
probability distribution which was fl at.

MR. LANDRY: That's right.

MEMBER WALLIS: And if they had better
i nformati on about the likelihood of these | arge breaks
or small breaks, they could feed that in, too. | f
t hat were based on good argunents and substance, you
woul d per haps accept that.

MR, LANDRY: Wll, that's a different
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guestion, and that is a project that is underway in
the O fice of Research at this point.

W had | ooked at what Framat one has done
and said, this does not inpact and that does not

address what is being done in the Ofice of

Research --

MEMBER WALLI'S:  Right, but the next step
m ght be to say: Well, how likely are these breaks?
And let's put in some Dbetter instruments of

probabilities.

MR. LANDRY: That's right.

MEMBER LEI TCH: Is the .1 square foot, is
that the definition of a | arge-break LOCA?

MR. LANDRY: That's the definition that
t hey have taken.

MEMBER LEI TCH: So that's why there is no
datapoints to the left of that .17

MR. LANDRY: That's right. They had taken
their lower limt as .1 tinmes the area of the doubl e-
ended.

MEMBER LEI TCH:  Ckay, okay.

MR. LANDRY: Staff SER conclusions: The
staff concludes fromthe review of the docunentation
submtted by Framatonme A and B that the S RELAPS

realistic |arge-break LOCA et hodol ogy i s structured
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consistently wth the guidance of the CSAU
nmet hodol ogi cal process and addresses the licensing
requirenments for a variety of simlarly-designed
nucl ear power plants; specifically, three-loop and
four-1oop Westinghouse and the 2x4 CE desi gns.

MEMBER WALLI S: Ral ph, we had this
di scussion before. Don't you want to say,
"satisfactorily addressed"” or something? Just the
fact that it addresses the requirenents doesn't nean
it meets them

MR. LANDRY: Yes, it does
satisfactorily --

MEMBER WALLIS: You're going to put in
something that says "adequately addresses" or
sonmething |like that?

MR, LANDRY: Yes.

MEMBER WALLI S: So you are positively
reviewing -- your review reaches a positive
concl usion --

MR.  LANDRY: Ri ght, we have reached a

positive --

MEMBER WALLI S: -- on the adequacy of
this --

MR, LANDRY: There is a positive
conclusion, yes. It applies to bottomreflood only.
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This does not apply to upper head injection. This
does not determne long-term coolability. Thi s
net hodol ogy does not address |long-term cool ability.
That i s an i ssue of specific hardware requirenent. W
agreed that long-termcoolability is something that
nmust be determ ned by the individual |icensee, that
t hey have adequat e hardware.

That concl udes the presentation.

CHAI RVAN APOSTOLAKI'S:  Graham you're in
char ge.

MEMBER WALLIS: Well, it is nice to see
the evolution of your review, the way it inproves
every tinme we see you.

MEMBER POWERS: The challenge that 1I'm
still confronting herealittlebit is | |ooked at the
met hodol ogi cal aspects, and that's what he said on
this slide, that it was nmet hodol ogical, but it is not
evident to ne that in formulating the treatnent of
| arge- break LOCAs that we haven't done that in the
past in the conservative case to hide phenonena we
just couldn't handle very well. Now, as we becone
nore realistic, suddenly that hiding is no | onger so
easily done.

Now t he one that | brought up nore as an

exanpl e than anything el seis the spallation of oxide.
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You know t hat when cl ad oxi di zes, sooner or later it
will spall. It sinply cannot do otherw se. I,
nysel f, have no i dea when that spallation occurs. It
won't occur when the oxideis very thin. It certainly
will if it's very thick. But where it exactly occurs
| don't know.

| do know that we are using fuels of
hi gher burnup. They are nore extensively oxidized to
begin with. Wen that spallation occurs, of course,
your oxidation kinetics are different; your heat
tenperatures are going to be different; your heat
generation is different. But we don't seem to be
| ooki ng at that.

MEMBER WALLI'S:  Well, | think one payoff
froma realistic approach to these nodels woul d be
that it would reveal areas where you need to know
nor e.

MEMBER PONERS: Well, how would it ever
reveal that you need to know nore if you say, well,
gee, I'll just use a parabolic oxidation nodel with no
breakway in it?

MEMBER WALLI'S: Well, it may be that that
| eads to questioning whether you should use such a
sinplified nodel. You realize that there are sone

t hi ngs that are being hidden by assum ng that nodel.
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Hopef ul Iy, the nodel s can advance. | have never found
t he one to answer t he questi on. Maybe Ral ph shoul d be
answering the question.

MR. LANDRY: |'mnore than willingto let
you answer it.

Well, the nodels can be varied. W can
al ways go i n and vary the nodel. But the questionis,
what is the basis for the variance? Do you have data
to support the variation that you are doi ng?

We can go through and determ ne which
nodels are inportant pretty easily just by making
comput er runs, but what is the basis on which we woul d
say this particular nmodel is not valid or this node
shoul d be used i nstead? W thout adequate i nformati on,
| would have a real hard time with an applicant
saying, "Well, we're not going to accept this nodel.
You have to use this nodel."

| have to have a basis for doing that.
Plus, even though this is a realistic nodeling, it
still does have conservatisns init, and if there is
an area that we have uncertainty, we can always go in
and restrict, put inlimtations, put inconditions --

MEMBER POVWERS: You can go in and you can
work with the code all you want to. If it doesn't

have the physics that's pertinent, you ve got no
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answer. | nmean, can you tell me that form ng an oxi de
on a convex surface won't eventually spall, that it's
t hi ck enough? The answer is, yes, it will eventually
spal I.

What | can't tell youis howthick it is
because |'ve never worked on it.

MR. LANDRY: And how do | nodel it?

MEMBER PONERS: Wel |, there are certainly
things in the literature on howto nodel it. | nean
this is not a conpletely unknown phenonena.

The question here that | amaskingis, is
it a new phenonmena that has to be incorporated into
t hese codes because the conservatisns that we had in
the past, and are now going to be giving away, no
| onger hide the effects of these new phenonena?

MR. LANDRY: At this point, Dana, | don't
know. | woul d have to have sonme basis for | ooking at
t he nodel i ng, have to ask, perhaps ask the Ofice of
Research: Wat do they know? Have they addressed
this? Are they doing any work to address this
guestion? What is their recommendati on?

At this point | don't have a basis froma
regul atory standpoint to nove in that direction.

MEMBER SHACK: | think the Ofice of

Research program on the LOCA will address that. |
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mean, they will be taking high-burnup fuel; they wll
be running it out to 17 percent oxidation and
thermally shocking it, and one will then find out
whet her that will, in fact, spall it out.

MR. VERM EL: Thisis Jared Werm el , Chief
of the Reactor Systens Branch.

Yes, we knowt he research programi s goi ng
to be looking at the effect of different cladding
materials in a LOCA, but |I'mnot aware, at |east not
fromwhat | can recall reading about their program
that it i s goingto consider highly-oxidizedmterials
at all, particularly materials that woul d have been
oxidized to the point where, wunder these test
conditions, they may spall, at least not that | can
t hi nk of. That is sonething we can talk to them
about, though.

Getting such material is not going to be
easy, | wouldn't think. They may have access to
hi ghl y- oxi di zed cl addi ng. "' m not sure. | don't
believe they do. But it is something we can talk to
t hem about. This issue that you're raising, Dr.
Powers, is | think sonmething to think about.

MEMBER PONERS: | guess that's all | ask
for.

MEMBER WALLI S: Anything else for M.
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Landry?

(No response.)

Then | would like to hand this back to
you, M. Chairman.

CHAI RVAN APOSTOLAKI S: Thank you

You're all aware of the fact that at 1:30
we have a foreign visitor. So we really have to be
here at 1:30. So we are recessing until 1:29.

There i s a handout that | advi se you to go
over before we neet.

(Wher eupon, the foregoing matter went off
the record for lunch at 12:37 p.m and went back on

the record at 1:30 p.m)
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AAF-T-EERNOON S-E-S- S I-ON
(2:37 p.m)

5) NORTH ANNA AND SURRY LI CENSE RENEWAL

APPL| CATI ON

CHAI RVAN APOSTOLAKI S: The subj ect is the
Nort h Anna and Surry | i cense renewal application. M.
Graham Leitch, please lead us through this conpl ex
i ssues.

5.1) REMARKS BY THE SUBCOWM TTEE CHAI RVAN

MEMBER LEI TCH: Ckay. Let me just rem nd
the Commttee that on July the 9th, | think it was, we
had a subconmttee nmeeting dealing with the |icense
renewal application for North Anna and Surry.

At that tinme, we had an SERw th comments.
There were sone open itens and sonme confirmatory
action itens. In the neantinme, a final SER has been
issued which resolved those open items and
confirmatory itens. And there was a fairly
significant rewite of Chapter 4 dealing with TLAAs,
which is the one part of the SER that was perhaps
sonewhat new since the subcomm ttee neeting.

So |l would just remind the Cormittee that
we want to be sure to | eave enough tinme to tal k about
t hose TLAAs. Since they cone near the end of the

agenda, we want to be sure that we don't run out of
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time for that discussion.

So, with that introductory remark, then
"1l turnit over to P. T., who will |ead us through
t he discussion. P. T. Kuo. Thank you.

MR. KUO  Thank you, Dr. Leitch.

5.2) BRIEFING BY AND DI SCUSSI ONS W TH

REPRESENTATI VES OF THE NRC STAFF AND DOM NI ON

REGARDI NG THE LI CENSE RENEWAL APPL| CATI ON FOR THE

NORTH ANNA AND SURRY POANER STATI ONS AND THE

ASSOCI ATED NRC STAFF' S FI NAL SAFETY EVALUATI ON

REPORT

MR KUO My nane is P. T. Kuo, the
Program Director for the License Renewal and
Envi ronnmental |npacts Program Before | turn over
this neeting to Dom nion, | would just nmention that
because of the heavy snow today and the treacherous
road conditions, sonme of our staff was not able to
make it here today. But they are on the tel ephone.
They will nake their presentations and answer any
guestions you may have on the tel ephone if there is
any.

CHAI RVAN APOSTOLAKI S:  How can t hey nake
a presentation on the tel ephone?

MR, KUO. W have people to flip the

charts for them
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CHAI RMAN  APCSTOLAKI S: They are not

flipping the charts at their hones.

MR. KUO. Right. But just incasethat is
ineffective, we also have other staff here to back
t hem up.

Like Dr. Leitch said during the |ast
subcommittee nmeeting in July this year, we had a few
open items, confirmatory itens, that were in
di scussi on. Subsequently the staff has been able to
resolve all of these issues and then, as you said,
rewote the section considerably.

For the safety review, M. Om d Tabat abai
is the project manager. He is going to provide the
Conmittee with an overview first. And then we wl|
have the staff nenbers to present the different
subj ect matter.

| also want to report to the Conmittee
that in the previous Commttee neetings, | have said
that we are working on a post-renew inspection
procedure. | am happy to say that the procedure has
been conpl eted already, andit will be issued shortly.

Currently in terns of North Anna and
Surry, we are working with the applicant on a
Committee list. Hopefully we woul d be able to include

inthe SER a Conmttee list. That list will be used

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

233

for the post-renew i nspection.

So, withthat, if thereis no question for
me, then | will turn the nmeeting over to Bill.

MEMBER LEI TCH: P. T., that docunent,
t hose post-review or inspection procedures, is there
a docunent nunber associated with that yet?

MR KUC Not yet. That hasn't been
i ssued yet because we tried to put together the |list.
And then we have that in there.

MEMBER LEI TCH: Ckay. Thank you.

MR KUO You're wel cone.

MR CORBIN. Al right. 1'mBill Corbin.
|"'mthe Director of Nuclear Projects for Dom nion and
would liketotalk toyoutoday alittle bit about the
Surry and North Anna application.

| know that we have indicated we want to
make sure we save sone tinme at the end for a
di scussion on TLAA. So | will try to nove through ny
slides fairly quickly. O course, if you have
qguestions, please.

The partici pants. | have al so brought
some additional people with ne today who are sitting
here. As you can see, their names are up here: Pau
Ai tken, M ke Henig, Tom Snow, John Harrell, and al so

| an Breedl ove. These individuals | nmay be | ooki ng at
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over the course of the discussion dependi ng on where
our questions go.

The purpose of the neeting, | want to give
you just an overview of the application. That was the
agenda itemthat we have. So, noving al ong to nunber
4, make sure I'mon the right page here, the |icense
renewal application itself was submitted on May 29,
2001. CQur format wasn't such --

CHAI RMVAN APCSTOLAKI S:  Have you al ready
given an overview to the NRC staff?

MR, CORBI N: Yes.

CHAl RVAN APOSTOLAKIS:  This is not the
first time they have seen this?

MR CORBIN. No. That is correct.

CHAl RVAN APOSTOLAKI S: So you are just
usi ng slide nunber 3 from another presentation?

MR. CORBIN: Slide nunmber 3 from anot her
presentation? Really, we just put this together to --

CHAI RVAN APOSTCOLAKI S: Provi de NRC staf f ?
W are not staff.

MR CORBIN:  Yes, ACRS.

CHAI RVAN APOSTOLAKI S:  Right.

MR CORBI N: Correct. Thank you very
nmuch.

CHAI RMAN APOSTCLAKI S: You ar e so wel cone.
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But the staff has seen this?

MR. CORBIN. Yes, they have.

On the background, page 4, the format is
consi stent with NEI 95-10, Rev. 3, NUREG And what is
really i nportant about this slide | guesstorecall is
the Class of '01, which we consider ourselves to be
nmenbers of, was not expected to use the draft GALL
report. OQobviously we did read and review it, but
we're really not being held toit. W're one of the
last in that genre. You also see Duke and Exelon in
t hat sane category.

Wth regard to the format, the sections
that we will discuss today are sections 2, 3, and 4.
This is strictly in accordance with 95-10, Appendi x A
on the UFSAR suppl ement and Appendi x B. Qur Appendi x
Cis alittle bit different in that it's an aging
managenent revi ew et hodol ogy, really not specifically
required by any docunent, but we felt that it
contained fairly significant information that hel ped
to explain how we went about doing the aging
managenment revi ews; and then, finally, Appendi x E for
t he environnmental report supplenment. There were no
tech spec changes; hence, no Appendi x D.

Section 2, then, using the 10 CFR 54.4

scoping criteria, we did develop a set of individua
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tables, four tables in all systens that were i n scope
and structures that were in scope. Then, to be
conplete, we also identified those systens and
structures in its separate tables that were not in
scope.

Wth regard to the nethodol ogy, we wll
talk a little bit about how we did the nmechani cal
civil, structural, and el ectrical; first, mechanical.
W reviewed the docunentation sources that we had
in-house to identify intended functions. Thi s
i ncl udes equi pnent dat abase system UFSAR nmai nt enance
rul e scoping, other docunents that we already had
in-house to identify those intended functions, then
used our conponent database to identify specific
conmponents that supported each of those intended
functions, and devel op | i cense rul e boundary draw ngs.
Specifically now we are tal ki ng about the nechani cal
portion of the review

On civil/structural, we again revi ewed
docunmentati on sources, simlar to what we did in
mechani cal, although we did have sonme additional
sources to look at, and used that to identify
structural detail drawings to identify those nenbers
t hat supported the intended functions.

On electrical and 1&C, a little bit
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di fferent approach here. The passive electrical/l&C
conponents were screened on a plant-Ievel basis. This
is simlar to what some previous applicants had done
sonetinmes referred to as the spaces approach.

MEMBER LEI TCH: Bill?

MR, CORBIN:  Yes?

MEMBER LEI TCH: Were t here not sone i ssues
with scoping as far as the off-site power supply and
how much of that should be included in the scope?
Coul d you just refresh us on that discussion? | know
the issue has been resolved, but could you clarify
just what the resolution was?

MR. CORBIN. Right. Wenwe initially put
the application together, we identified those
components that were specifically associated with the
station Dblackout diesel in the way it was
i nterconnected to our power supplies. We did not
include off-site power and those things that are
related to the switchyard in the scope.

As aresult of the reviewperformed by the
staff and the discussions we had with the staff, we
have i ncluded portions of the off-site power supply;
that i s, conponents and the switchyard, as they rel ate
to getting back into the main power distribution

system for the plant.
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So that has been included. That was a
change.

MEMBER LEI TCH: Thank you.

MR. CORBI N: Ckay. On the screening
results, then, for all three areas, mnechanical,
structural, and electrical and | &, we t abul at ed t hat
in the application wth a description; UFSAR
reference, which included a hyperlink back to a copy
of the UFSAR; |icense renewal boundary draw ngs, whi ch
al so were hyperlinked; -- this drawing is basically
for nmechani cal systens -- and the conponents subject
to an AVR So that was how we summarized in the
application the results of the screening review

Movi ng on to Section 3, nake sure |I'mon
the right slide. Section 3, we had a text section for
each portion of the application. Inthat section, you
can read the bull ets here behind me or on the slide in
front of you.

W identified system and conponent
descri pti on. W identified an AMR results table
whi ch was hyperlinked, too; -- you can see that on the
next slide, an exanple of it anyway -- whether there
wer e generic topical reports that had beenidentifi ed;
andthenalittle nore specifically what was t he total

set of materials for this particular part of the
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pl ant; the environnments; the aging effects; and TLAAs
if they were applicable. This is all identified in
the application; finally, the aging managenent
activities.

Wth regard to the table, we used a
standard si x-colum table format. That obviously is
goi ng to change as we get into newer applications and
the use of a GALL, but the tine that our application
was in the six-colum format was still in vogue, |
guess you coul d say. And you coul d see t he conponent
groups, the passive functions, mterial groups,
environnents, aging effects, and aging managing
activities identified.

Any questions on section 3, how that was
put together?

(No response.)

MR,  CORBI N: Getting into tine-limted
agi ng anal yses, then, the generic TLAAs had to dowith
react or vessel neutron enbrittlenent; netal fatigue;
EQ tendon prestresses, not applicable to us, Surry
and North Anna power stations, the contai nnents do not
have tendons; and containnent |iner plate and
penetration fatigue.

| know we are going to have sone

addi tional presentations by the staff a little bit
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|ater, particularly on enbrittlenment and EAF. | know
that that is an area you want to | ook at.

We woul d be happy to answer questions as
the licensee if you have any with regard to sone of

those itens or we can wait for the staff.

MEMBER LEITCH: | think if you're still
going to be in the room | think we could wait and
hear the staff's presentation. Then we'll get into a

di scussion of this.

MR. CORBIN. Very good. Very good. O her
pl ant-specific TLAAs, then, you can read the |ist
her e: the crane load cycle Ilimt, flywhee
| eak- bef ore-breaks, spent fuel pool Iliner, piping
subsurface indications, and Code Case N-481 for the
react or cool ant punps.

Movi ng on quickly, -- I'"mtrying to go as
quickly as | can here -- Appendix A on the UFSAR
suppl ements, a |l ong sentence here, but basicallyit's
a summary of all of the prograns. And the types of
prograns can i ncl ude prevention, mtigation, condition
noni toring, and performance nonitoring. This follows
the NEI 95-10 format.

In Appendix B, we had a total of 19
prograns that were existing prograns. Exanpl es of

that mght be chemistry control, 1SI, boric acid
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corrosion, et cetera.

W did identify, however, four new
activities: buried pipe and valve inspections,
infrequently accessed areas inspections, t ank
i nspecti ons, and cabl e nonitoring. W ended up addi ng
cable nonitoring after our submttal as a result of
our discussions with the staff and in answering sone
of their questions.

MEMBER LEI TCH: Just a coupl e of questi ons
in that area. Could you review for us the one tine
buried piping inspection? In other words, is this
j ust an opportunistic inspection or at the end of the
current license period if the opportunity has not
presented itself, did you |look or could you just go
into that alittle bit?

MR. CORBIN:  Yes. It is our intention
that by the end of the period, the current license
period, the 40-year |license, that wew || deliberately
go and | ook at each of the types of buried pipe that
we need to.

However, we wi | | be sonmewhat opportunistic
up to maybe a year before that tine. If we are out in
the yard and digging, we wll take it for that
inspection. But with T-1 year to go, if we have not

acconpl i shed sone of the buried pipe inspections, we
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will deliberately go out in the yard, dig a hole,
uncover the pipe, and performthe i nspection. Soit's
not strictly opportunistic.

MEMBER LEITCH: Ckay. Thank you. The
cabl e nonitoring program thereis sonetestingthere,
| believe, for treeing; that is, cable that has been
-- | guess, really, as | understand the situation, the
first line of defense is to seal the manhol es and the
duct banks and so forth so that there i s not noisture
there. But in some cases, you nmay find noisture in
spite of that or perhaps there are sone cabl es that
have historically been exposed to nopisture. That
| eads to a testing program does it?

MR. CORBIN: Yes, an evaluation. So our
first line of defense, just as you say, is correct, is
to try and inhibit the environnment of flooded cabl es
fromexisting. W have identified activities that we
will performto keep the water out of manholes, for
exanpl e, or other places where groundwater coul d | eak
in.

But if we have a persistent issue with
groundwat er, then we will evaluate those cables for
water treeing or other types of degradation for a
cabl e.

VEMBER LEI TCH: Has t he exact nature of
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that testing been established or is that sonething
t hat we hope for further devel opnents before the end
of the current |icense period?

MR CORBI N W, |ike nuch of the
industry, are waiting toidentify a set of tests or a
test that will be able to be perfornmed that can
explicitly show the type of degradation from water
treeing or other mechanisms. W will follow the
industry intermnms of tryingtoidentify atype of test
that could be performed. Right now there really is
not hi ng out there that we're aware of that explicitly
tries to find that kind of degradati on nechani sm

MEMBER LEI TCH: Ckay. Thank you.

VI CE- CHAI RVAN  BONACA: Regarding the
exi sting activities, do you have to enhance any of
themto address the |license renewal or they are just
the sane activities?

MR, CORBIN. No. Infact, onthe existing
activities, in sonme cases, we do have to do
enhancenents. W have identified those in the UFSAR
suppl ement and the conmitnents that go al ong with t hem
where we know we need to do additional activities.

One right off the top of my head that |
can think of is our civil/structural nonitoring

program where we know we have got to include some
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addi tional inspections. That is just an exanple, but
that is an existing program we do have to add new
st eps.

MEMBER RANSOM  Are you required to do
anything intermnms of i nspectingfor internal corrosion
and buried pipelines or --

MR. CORBI N: The internal corrosion on
buried pipelines, we are taking credit of our work
patrol program in that buried pipe eventually wll
surface sonmewhere in a building or at a valve or in
sone other |ocation, where we can as part of work
patrol, for exanple, take the bonnet off the valve.
And we have an opportunity to | ook at the inside of
t he pi pe.

The assunption here, of course, is that
the environnent, the internal environnment, is
consi stent, whether the pipe is buried or whether it
has cone up in a building.

MEMBER RANSOM Wl |, inthat |ine, doyou
do any inspection of piping in general or is that
required?

MR CORBIN. Well, on the line, yes, we
will have conmtted to whatever is appropriate for
that material in the environnment. Carbon steel in a

condensate environnent, we mght pick up chemstry
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control s i n agi ng managenent activity. W m ght pick
up fl ow system corrosion, for exanple. So whatever
the line is, the material-environment conbination,
yes, we wll have to do inspections on interior
condi tions.

MEMBER RANSOM |s there any requirenent
to do any pressure testing of those conponents
periodically or at relicensing?

MR. CORBIN:. | amtrying to think through
| am trying to catalogue all of the pipes and
everything that we have got in the plant. | am not
sure if we commtted to pressure testing or not.
Paul , do you know or can you recall?

MR, Al TKEN: This is Paul Aitken.
Pressure testing would be related to Cass |
in-service, what we call | think it is examcategory
BP, where we pressure test at a set frequency and go
out and do vi sual exans, | ook for | eakage. That woul d
be the incidence. | don't think we would so nuch see
it on the secondary plant as we would on the primary
pl ant .

MR. CORBIN. Right.

MEMBER SHACK: You are going to repl ace
t he vessel heads on the North Anna plant. \What are

you going to do with Surry?
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MR. CORBIN: W're replacing vessel heads

on all four plants.

MEMBER SHACK: Four pl ants.

MR. CORBIN: And our current planis to do
that before the end of 2003 in each of the next
out ages for each unit.

MEMBER SHACK: That will invol ve you wil |
have to cut holes in the containment to do that?

MR. CORBIN: That is correct. As a matter
of fact, tonorrowwe will start renoving concrete on
North Anna Unit Il as the first of our four vessel
head repl acenent prograns.

MEMBER RANSOM Wy are they being
replaced? 1s there corrosion on the heads?

MR. CORBIN: This is the inspections that
you do on the J-groove welds. | don't have a good
di agram for you. The inspections on the J-groove
wel ds are show ng signs of --

MEMBER RANSOM  Cr acki ng?

MR. CORBIN. -- crackingthat will require
repair work. We nade a decision that, rather than
spend the dose, tine, and dollars to do repairs, which
woul d be possible, that it was really nore effective
for us sinply to go ahead and put a new head on.

And t he opportunity presented itself. W
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found a head in the Framatone factory in France and
were able to secure it. So that seened like the
better approach, and that is what we are going to do.

MEMBER SHACK: Now, when you repair the
cont ai nnent, how do you assure yourself you can neet
t he design requirements?

MR. CORBIN: Wien we put the contai nnent
back together, there really are two el ements there.
One has to do with the liner plate. One has to do
with the concrete going back in. On the liner plate,
we wi | | obviously weld that out and do | ocal | eak rate
testing as well as other fornms of non-structured
exam nation to assure ourselves that that has been
wel ded back in. It is a fairly thin plate. | think
it's aquarter or three-eighths inch plate. 1t's not
all that thick.

Structural |y, when we put t he concrete and
rebar back in, we do intend to performa structura
integrity test. It may turn in to be an integrated
| eak break test. W currently have an action in to
the NRC for review to try and make sure that we
performthe correct test to validate the structural
integrity of the containnment. But it will involve
pressing up contai nnent.

MEMBER SHACK: |Is there a code case that
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covers the repair of the containnent or that is an
engi neering design that you do on an ad hoc basis?

MR. CORBIN: Ad hoc? |'mnot sure | would
go there, but we are doing it as part of engineering
desi gn. And we are trying to satisfy code
requirenents for both the liner and the concrete.
What we would do on the concrete, for example, in
accordance with IW. on the outside is |ook for any
signs of cracking or deformation or degradation as a
result of doing that, whether it is an SIT or |RT,
whi chever test we end up perforn ng.

MEMBER SIEBER:  That's usually done in
conjunction with the design pressure test, where you
map the cracks in the concrete, integrated |l eak rate
test. This is a | ower pressure.

MR, CORBI N: Ri ght . We just have to
deci de which pressure that we are going to press
contai nnent to. There are still questions there. |
am not being as explicit as | could because | just
don't have all of the answers yet. W are still --

MEMBER SIEBER: |I'mtrying to help you.

MR. CORBIN:. | know. And | appreciatethe
hel p. But we aren't quite all the way there in terms
of exactly what kind of tests we are going to do.

We have made the comm tnent to press the
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containnent. | wll say that.

MR KUO If | may, | just want to answer,
Bill, your question that yes, there is a code
requirement for doing this structure integrity test,
standard repl ant requirenment al so.

MEMBER SHACK: But we heard this norning
they were going to do the integrated | eak rate test.
It doesn't seem to be a requirenent, for exanple,
t hrough the design pressure test, which | woul d have
t hought that woul d have been nmy guess as to you have
to cut a big hole in the containnent.

MR. KUO You are right that the strength
integrity test and the l eak rate test are being tested
at different pressure. One is at the 1.1 p and the
other is at design pressure.

MEMBER S| EBER: They are done for two
different reasons, too. Theintegrated | eak rate test
is really testing the nenbrane, as opposed to the
concrete reinforcenent rod structure.

Wen you go and cut a big hole in
contai nnent, that is really what you are worki ng wi th.
You are working with the rebar. And you are worKki ng
with the concrete and rearranging it as well as the
nmenbrane inside, which is the |iner.

And | woul d have to | ook at the code, but
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it woul d appear that the design pressure test woul d be
nore appropriate when you're cutting a big hole in
t her e and changi ng rebar and you have ol d concrete and
new concrete.

MR KUO |I'msure the staff will review
it. There are requirenments for that.

MEMBER SHACK: Well, I'll explain. People
have been cutting holes in contai nnents now for sone
ti me, whether heads or steamgenerators. | woul d have
t hought by now we woul d have settl ed whether it takes
a leak rate test or a design pressure test.

MR  KUO | think for those in those
cases, we did the leak rate test. Sone of them are
still contam nated, by the way.

MEMBER SIEBER:  And that's different.

MEMBER SHACK: That's different.

MR KUO That's different.

MR. CORBIN. Ckay. Moving on, just one
conment we would |ike to enphasi ze about Appendi x B,
we did deal with an operating experience in two kinds
of ways. First of all, our industry and in-house
operating experience really is rolled in as part of
our corrective action program So that is an ongoing
process.

But beyond that, as far as | i cense renewal
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goes, we al so took a review of operating experience
| ooki ng for specific aging issues. W wanted to make
sure that specific aging issues out there were
addressed as part of our application, were built into
the way we addressed our prograns.

Wth regard to Appendix C, again, not
required as a reviewer's aid, but it did offer sone
good information with regard to groupi ng of systens,
short-1ived conponents, and consumabl es, agi ng ef fects
and nechani sns evaluating, gave sone nethodol ogy
i nformati on on how we went about doing the review

Finally, Appendi x E on the environnent al
report. You can read here it was done in accordance
with the NEPA guidelines, NUREG 1437, and the GEIS.
Severe acci dent mtigation alternatives were
considered. In fact, the SAMAS was the area where we
received RAIs. Those were resolved. The net result
is environmental inpacts of small and snaller than
reasonabl e alternatives. That was the result of the
revi ew.

Closing remark sinply is the effects of
aging associated with Surry and North Anna will be
adequately nmnaged so that there is reasonable
assurance the intended functions will be maintained

consi stent withthe current |icensing basis duringthe
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peri od of extended operation. This was the basis of
our review. This was the conclusion we tried to
reach.

And that concludes ny remarks. |If there

are ot her questions?

MEMBER LEI TCH: | had a couple of
guestions, | guess, Bill. One concerned fl ow assi sted
corrosion. That is, | believe you were going to give

us sone information about how nmuch piping had to be
replaced as a result of being identified via the
CHECKWORKS program and so forth. Wuld this be an
appropriate time to tal k about that?

MR CORBI N: It can be. W did, as a
matter of fact, provide sone information to the staff
to follow up. | think Orid is going to talk about
t hat .

MR. TABATABAI: This is Ormd Tabat abai .
| am the project manager for North Anna/ Surry. W
have a staff presentation onthis issue. Dom nion has
provided data, and the staff has verified and has
studi ed that information.

MEMBER LEI TCH: COkay. We can defer that,
then, until we hear fromthe staff.

MR TABATABAI: Sure. W will cover it.

MR. CORBI N: We al so have an i ndi vi dua
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here who i s our fl ow assisted corrosionleadif we get
into some detailed questions who mght be able to
assi st.

MEMBER LEI TCH: Okay. Good. And the
ot her issue | guess related to the nmethod of C ass
pi pi ng i nspectionwith regard to the Summer crack. In
ot her words, just what is the nethod going to be for
i nspecting that pipe? | think that may be anot her
i ssue where the staff has a presentation.

MR. CORBI N: Yes. Again, we provided
information to the staff that they reviewed. | think
Ond is going to say the sane thing.

MR. TABATABAI: Yes, exactly. W have a
presentation on that issue.

MEMBER LEI TCH:  Good.

VEMBER FORD: And the same with the PTS

guesti on.

MR. CORBIN: And the PTS question, again,
t he sane.

MEMBER LEI TCH: COkay. Are there any ot her
questions for Bill, then, at this tine?

(No response.)

MEMBER LEI TCH: Ckay. Thank you very
much, Bill.

MR. CORBIN. | thank you very nuch.
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MEMBER LEI TCH: Don't | eave yet though.

You can | eave there, but don't |eave the room

MR. CORBIN. Thank you.

MEMBER LEI TCH: And we'll turnit over to
the staff for their presentati on now.

MR. TABATABAI: Good afternoon. M nane
is Ond Tabatabai. | amthe NRC project nmanager for
the review of applications submtted by Dom nion for
I icense renewal of North Anna and Surry.

| would like to go over the agenda for
today's presentation. W have presented our SERw th
open itens to the ACRS subcommittee back in July. W
wer e asked to provide nore information and sone data
on the specific issues. These are the itens that we
have been asked to provide information.

The first topic that we are going to
present is license renewal inspection. M. Caudle
Julian, who is on the phone right now, will make this
present ati on. Il will not talk about the |icense
renewal inspection program

The second topic is neutron vessel
enbrittlenent. Barry Elliot is on the phone and M.
Matt Mtchell, who will cover upper-shelf energy and
PTS evaluation. W have M. Sinon Sheng here. He

will talk about the generic aspects of V. C.Sunmmer
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M. Leitch you asked and also its applicability to
North Anna and Surry plants.

The | ast i temthat we have, M. Parczewski
will talk about the trend of erosion/corrosion or
fl ow accel erated program at North Anna and Surry.
These are basically the topics of our presentation
t oday.

| would like to go over quickly on the
North Anna and Surry power plants. They are all

t hree-1 oop Westi nghouse design. The current |icense,

operating licenses, will expire on April 2018 and
August 2020 for North Anna Units | and Il. For Surry
Units | and Il, the operating |icenses will expire on

May of 2012 and January of 2013.

As far as staff's review mlestone and
schedul e, we received the applications on My 29,
2001. The staff issued a safety evaluation report
with openitens on June 6. W issued the safety RAls
back in Novenber 2001. And, as | nentioned, we
briefed the ACRS subconmittee back in July of 2002.

The staff has net all the m | estones. And
according to the newrevi ewschedul e, 22-nonth revi ew
schedul e, the Comm ssion is expected to announce its
deci sion by March of 2003 if a renewed license is

approved.
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Safety evaluation with open item was
i ssued on Novenber 5, 2002. The staff has divided
safety evaluationinto four chapters. Chapter 1talks
about a general discussion and introduction; Chapter
2, eval uation of scopi ng and screeni ng net hodol ogy by
t he applicant. Chapter 3 tal ked about the eval uated
and reviewed aging mnanagenent prograns. And in
Chapter 4, we perfornmed a tine-limted eval uati on of
time and agi ng anal ysis.

The SER open itens, we had one open item
in Chapter 2, scoping and screening. It was related
to the station blackout issue that M. Leitch asked
about, includingoff-site power intothe scopelicense
renewal . That was one of the open itens we had.

W had three open items in aging
managenent program agi ng managenent revi ew, Chapter
3, which related to non- EQ
cable program And we had four open itens in TLAA
i ssue, which related to fatigue and environnent and
assisted fatigue issues. SER with no open item in
fact, we saw all the open itens. And there were no
out standi ng i ssues in our SER right now.

This is basically ny presentation. I
would like to ask Caudle Julian to start his

presentation onlicenserenewal inspections. If there
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are any questions for me, | will be happy to answer.
Caudl e, can you hear ne?

MR. JULI AN.  Very good. Can you hear ne
okay?

MR, TABATABAI: Yes.

MR JULIAN. Ckay. | would like to run
through the presentation from start to finish, if
possible, since | can't see you. And then | wll
answer questions at the end.

Qur first slide, which the Conmttee had
seen before, describes our |license renewal inspection
program W are foll ow ng our manual chapter 2516 and
Iicense renewal inspection procedure 71002. W
provide a site-specific inspection plan for each
applicant, and this is done for the Dom nion case.
The schedule we're followi ng is the standard 30-nont h
nodel of NRR  And we can do the inspections at set
times.

The resources that are needed for our
i nspection are a five-nenber team We have been
carrying the same teamas | ong as we can, but when we
| ose them which happens every once in a while, we
have a training programfor replacenent.

The first inspection that was done at

North Anna/Surry was the scoping and screening
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i nspection. The objective of that was to confirmthat
t he applicant tests included all appropriate systens,
structures, and conponents in the scope of |icense
renewal as required by the rule. It was one week in
| engt h, conduct ed February 4thto 8th at the corporate
engi neering offices because that is where they did
nost of the work for building their application.

Some typical results fromthat i nspection
are that we found that the applicant had significantly
expanded t he scope of conponents to be consi dered for
agi ng nmanagenent considerations due to the staff
concern over non-safety-related to safety-related
i nteractions.

| think we have tal ked about this issue
bef ore. It is a concern that non-safety-rel ated
piping mght fail due to aging and do damage to
safety-related. W found that the applicant had done
a wde expansion of their original scope of
components, and we thought that was the conservative
thing to do.

Anot her issue was that we do a wal k- down
and contai nment during a refueling outage as part of
our inspections. The only thing we found t hat was of
concern at all to us there was that the Surry

conponent cool i ng wat er pi pi ng i nsi de contai nment had

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

259

a lot of corrosion. The applicant had known this for
a long tine and periodically had put it in their
corrective action systens, but it didn't seemto be a
very organi zed program for |ooking at this.

Wiile we were there, the applicant took
sone ultrasonic neasurenents to confirm that the
piping is not corroded to below m nimumwall. Since
t hen, they have devel oped a procedure as part of their
general condition nonitoring programto continued to
nonitor the corrosion of this pipingto seethat it is
not yet too thin.

The second inspection was the aging
managenent i nspecti on.

MR. ROSEN. One question.

MR. JULIAN: The objective of that is to
confirmthat existing --

MR. TABATABAI: Excuse ne, Caudle. There
is a question for you.

MR, JULI AN. Ckay.

MR. ROSEN: On t he conponent cool i ng wat er
pi pi ng i nsi de cont ai nnent corrosi on, does that extend
out si de containment as well? And if so, what is being
done wth piping outside containnment? Can you
characterize the kind of corrosionit is? Wat is the

root cause? Wiat kind of degradation is being seen?
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| understand it is not below wall, but I would Iike
nore information than that.

MR. JULIAN:. Okay. | had a real tough
time hearing the question, but | understood that your
concern i s or question was about piping, both inside
and outsi de. Both of those pipings, inside and
outside, are included in their general condition
noni t ori ng program

The cause of this pipingcorrodingisthat
it's often chilled water. 1In fact, contai nnent with
afairly heated at nosphere, the chilled water tends to
have condensation onit all of the tine. And that is
a common problemthat we see at a |ot of places.

MR. ROSEN. Okay. So now | understand it
is exterior corrosion?

MR JULI AN: Exterior, yes. " m sorry.
Exterior corrosion on the piping, rusty. |It's rusty
| ooki ng.

MEMBER LEI TCH: So though the program
i ncl udes both piping inside containnent as well as
out si de contai nnent, --

MR JULIAN: That is correct.

MEMBER LEI TCH: -- the problemis really
just occurring ontheinside contai nnent basically due

to sweating of the pipe?
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MR, JULI AN: Yes, yes. And what we

t hought woul d be a good t hi ng that we see ot her pl aces
is to establish set places to cone back and nonitor
periodi cal ly and have trendi ng so t hat you can see how
not only what the current condition is but what are
t he trends.

MR. ROSEN: And that's because only the
piping within the containnent carries the chilled
wat er ? Qut si de cont ai nnment conponent cool i ng water is
not chilled?

MR JULIAN. Well, it has to be cooled
down as it | eaves the heat exchangers and has been to
the containnment, but it's worse inside containnment
because of the tenperatures. Wth the pipe
continually wedded at an elevated tenperature, it
tends to corrode worse than otherw se.

MR. ROSEN. How bad was the corrosion?

MR, JULIAN: Well, it | ooks bad. It | ooks
nasty. But, as | say, we did take sone spots that
| ooked t he worst and had the applicant to snooth t hem
up and take ultrasonic neasurenents to confirmthat
t hey had not corroded to below mn wall.

MR ROSEN: Well, that is not very
conforting. Mn wall is one thing, but how nuch

corrosion are we tal king about? Are we tal ki ng about
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surface corrosion or is it --

MR JULI AN:  Yes, surface corrosion.

MEMBER FORD: There was a question rai sed
at the subcommttee neeting about a difference in
materials between Surry and North Anna. You didn't
see the sanme problemand the sanme situation at North
Anna, | under st and.

MR JULIAN: No, | don't believe we did.

MEMBER FORD: Was that due to difference
inrelative humdity or was it due to difference in
mat eri al s conposition?

MR JULIAN. I'mafraid | don't know the
answer to that.

MR. CORBIN: The significant difference
between Surry and North Anna in this regard is that
North Anna has a better coating system on their
conponent cool i ng water piping.

MEMBER FORD: So there's a reason for the
di fference.

MR, CORBIN:. Correct.

MEMBER FORD: Ckay. Cood.

MR CORBIN. I'msorry. Bill Corbin.

MR,  ROSEN: And the solution to this
problem at Surry, | guess, is that it wll be

monitored? |s that what | understand?

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

263
MR. JULI AN: Yes. They have a nonitoring

programand are going to continue to neasure it, take
repeat ed nmeasurenents at set spots in the corrosion.

An alternate solution, of course, that
many people enmploy is to replace the piping, but
they're not going to want to do that until it gets to
the point where it is really necessary.

MR. ROSEN. So we're just going to watch
this piping corrode away fromthe outside at Surry?
|s that what the plan is? And the staff has agreed
with that? 1Is that what | understand?

MR. JULIAN. Yes. That's generally the
program that they're following, is to nonitor the
pi ping and to take actiontoreplaceit beforeit gets
to the m ni mrum desi gn wal | .

MR JULIAN: Ckay. May | continue on?

MR. TABATABAI: Go ahead, Caudl e.

MR. JULI AN. Thank you.

The next i nspection 1is the aging
managenent revi ew. The objective there was to conform
t hat existing agi ng managenent prograns are worKki ng
well and to examne the applicant's plans for
establishing new aging mnagenent progranms and
enhanci ng exi sting ones.

That was two weeks in lengthin April and
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May. As with the Duke plant, which we told you about

earlier, we did one week at each site, one at Surry
and one at North Anna.

Two observations of i nterest there were at
Surry, the applicant was out |ooking at things ahead
of us. We went over and | ooked at sonme nmanholes in
the switchyard. The applicant was surprised to find
sone water in those electrical cable manhol es.

The solution to that as of now has been to
do periodi c i nspections. | understand nowwe're doing
i nspections twi ce per week. They're |ooking for an
engi neering solution. And that will probably be to
redesign a nmanhole to put in automatic sunp punps.
These manhol es i n question do not have automatic sunp
punps or drains in the bottom

We al so found that inthe past both plants
had found cont ai nnent concrete anonal i es and had made
repairs. You have probably heard of those issues
where they started | ooki ng cl osely at contai nnent and
found in the pi eces of constructi on wood that was | eft
in the concrete. Those had to be renoved and repairs
made.

The |l ast and third, optional, inspection
t hat we di d was one of open itens. That was conducted

in Septenber. W found that the applicant had made
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sone progress in maki ng some of the plant procedures
changes to programs that needed to be done for
enhanci ng agi ng managenent prograns.

And, nost inportant to us, they had
established a tracking system to keep up with the
future actions that they had conmtted to do. That
was one of the concerns that caused us to dothe third
i nspecti on.

VI CE- CHAI RVAN BONACA: | had a question on
t he fl oodi ng of el ectrical cabl e manhol es. Who found
t hose? Who found there was flooding there?

MR JULI AN: Again |'m having trouble
hearing. | thought the question was who found t hose?

MR. TABATABAI : Yes, Caudl e. The question
was who found the floodi ng cabl e nanhol es?

MR. JULI AN: The applicant didthat. They
| ooked at a representative sanple of manhol es up at
North Anna before we got there. And then we also
peaked into themwhile we were there.

Wen we got to Surry, they had been
| ooking at some of those manhol es. The ones we
selected to look at at Surry were not the nornal
safety-related cable runs within the plant. W were
interested in the wiring that goes over to the

swi tchyard at Surry station, servicetents. Andthose
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manhol es do not contain safety-related cables, but
they are brought into the scope of l|icense renewal
because of the station bl ackout concern.

VI CE- CHAI RVAN BONACA:  Thank you.

MR. JULIAN: But they found it. One of
t he i ssues that we di scussed with themwas that North
Anna has a very wel | - est abl i shed procedur e and program
for periodically going around and nonitoring the
condition of manholes, but Surry has yet to devel op
one of those. So Surry is nowcomritted to do that in
their future as part of the agreenent that we have had
with the staff.

MR. TABATABAI : Thank you, Caudl e.

MEMBER LEI TCH: | just want to be sure
understand t he total scope of the inspection program
There was one week scoping and screening in the
corporate office?

MR JULIAN: Correct.

MEMBER LEI TCH: And then a physical
i nspection at each plant, one week at each site?

MR JULIAN: That's correct.

MEMBER LEI TCH:  And then two weeks in the
agi ng managenent review? That was in the corporate
office?

MR JULIAN: No. Let's see. You' ve got
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the first part right. The scoping and screeni ng was
one week long. And it was done all at the corporate
of fice because that is where all of the engineering
work was done. Then the agi ng managenent prograns
were done one week at Surry and one week at North
Anna.

The reason, of course, for doing one at
each site is that we wanted to do a lot of
wal k- arounds in the plant and take a | ook at a | ot of
t he pl ant equi pnent.

So it's not just a paper review Qur
i nspectors have assigned systenms. And they go out
wi th the applicant representatives and wal k down t hose
syst ens.

VEMBER LEI TCH: Then the open item
i nspection, what was that, one week again at --

MR, JULIAN. That was just a few days,
just took two or three days, at the engineering
of fices. Those are primarily chasing tracki ng systens
and changes that they needed to nmake to procedures.

MEMBER LEI TCH: Ckay. Thank you.

MR. JULI AN: One of the questions | think
we had last time that | wasn't able to make was about
t he overal | condition of the plant. W concl uded from

our | ook that the plant was in good condition. And
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what that neant to us was that the plant was cl ean and
everything was painted. There was little or no
corrosion of conponents wherever we went. There are
very few | eaks and ones that existed are tracked for
repair. We thought overall that North Anna and Surry,
both plants, are being very well-naintained.

MR. ROSEN:. That's with the exception of
t he conponent cool i ng water pipingincontainnment. Is
that correct?

MR JULI AN: Right, with exception of
conmponent cooling water, correct.

That concl udes ny presentation. Any nore
guesti ons?

(No response.)

MR. TABATABAI : Thank you, Caudl e.

Barry, you are actual |y t he next presenter
to tal k about pressurized thermal shock.

MR. ELLIOT: This is Barry Elliot of the
Mat eri al s and Chem cal Engi neering Branch. | amgoi ng
to discuss the PTS evaluation that was done by the
applicant. First | amgoing to begin with alittle
background. That is the first two slides.

The PTS eval uation is done in accordance
with therule 10 CFR50.61, the PTSrule. It requires

all Jlicensees to determne whether the reactor
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pressure vessel beltline materials exceed the PTS
screening criteria and to eval uate surveillance data
to determne the inpact of the data on the PTS
eval uati ons.

The PTS screening criteriais a materi al
property. PTS screening criteria is 270 degrees
Fahrenheit for axially oriented wel ds and base netal
and 300 degrees Fahrenheit for circunferentially
oriented wel ds.

The RTps values are the sum of three
gquantities: the unirradi ated reference tenperature,
the increase in reference tenperature resulting from
irradiation, and margins. The increase in reference
tenperature is a product of a chem stry factor and a
fluence factor. And the chem stry factor i s dependent
upon the anount of copper and nickel.

Wien the Charpy test is perforned, the
increase in transition tenperature is equivalent to
the increase in transition to tenperature from the
Charpy transition tenperature.

The margin term is to account for
uncertainties in copper, nickel, neutron fluence,
unirradi ated reference tenperature, and cal cul ati on
procedures. The margin curve is a part of two suns:

the standard deviation for the increase in reference
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tenperature, which is equal to 28 degrees for the
wel d. This particular value is gotten from an
i ndustry-w de surveillance database and also the
standard deviation for the unirradi ated reference
t enperat ure.

Next sli de. Chem stry factor my be
determ ned from surveillance material or from the
chem cal conposition of the material. This is
according to the rules. Qur chemistry factor is
determ ned fromsurveillance data if the surveill ance
data neet the credibility criteria in the rule.
Chenmi stry factor can al so be determ ned fromtables
and rules based on the percentage copper and the
percent age nickel inthe materials. And, finally, the
material surveillance data shall be evaluated to
determ ne whether the RTygs value for the beltline
material is a bounding val ue.

Not in the rule but an inportant part of
the staff's evaluation and applicant's evaluationis
t hat t he neutron fl uence cal cul ati on shoul d be done in
accordance with Reg. Guide 1.190. This is a staff
gui dance docunent.

That is the background for the PTS rule.
Next is an eval uation done by both the staff and the

appli cant on the surveillance data. This discussion
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i s goingto be about the Surry-1 material surveill ance
data. Andit'slimting weld. The reason for that is
that this Surry-1 material surveillance data has a
wel d, an axial weld, which at the end of the Iicense
renewal term has an RT.g val ue of 268.5.

The other threereactors are significantly
bel ow that. North Anna I's value is 191. North Anna
Il is 228. And Surry Il is 219. And the highest
copper in any of those reactorsis .19 while the Surry
| reactor axial weld has a .3 copper inits weld.

There were nine data points for the
[imting surveillance weld. They were done by three
di fferent vendors. They were done in the '70s, '80s,
and '90s. And the applicant recalculated all of the
neutron fluences for all of the data using Reg. Cuide
1.190, though all of the data would be on the sane
nmet hodol ogy.

The applicant eval uated t he data, and t he
data did not neet the credibility criteriaintherule
because of |arge scatter in the data. The applicant
t hen used the nethodology in the tables to cal cul ate
t he RT, val ue.

The staff was concerned that there could
have been a bias in the data. So we ran a z-test.

The z-test has a five percent significant |evel,
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i ndicating that the surveillance data are consi stent
with the data used to develop the table in the
chem stry factor.

The conclusion fromour z-test was that
the use of the chem stry factor fromthe table in the
standard deviation for the increase in reference
tenperature of 28 is appropriate. That is the
eval uation of the surveillance data.

Next slide is the summary of the PTS
eval uati on using the chem stry fromthe li mting wel d.
The RTys value is 268.5 at that end of the |icense
renewal period. The RT.g value is calculated using a
chem stry factor fromthe tables and is based on the
best estimte copper and nickel for the weld. All
neutron fluence for the weld was also calculated
according to Reg. Guide 1.190.

The staff confirmed that the RT, val ue
was 268. 5. And for Surry 1, the wunirradiated
reference tenperatureis -7, whichis a generic val ue.
The increase in reference tenperature was 206. And
the margin curve is 69.5.

The staff's conclusion is all materials
will be belowthe PTS screening criteria for the end
of the period of extended operation. That is the

summary of the staff's eval uati on.
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MEMBER FORD: Barry, |'ve got a procedur al

question for you. |If that RT,g value by cal cul ation
had cone to 270.1, then you woul d ask themthe utility
to gointo sone renediation program 1|s that correct?

MR, ELLIOT: | can't hear the question.

MEMBER FORD: The RT.g value. Can you
hear nme now?

MR. ELLIOT: Can you just tell nme what the
qguestion is?

MR. TABATABAI : Barry, the question is
what woul d happen if the RT.g val ue were 270. 1? What
woul d we ask themto do?

MR ELLIOT: Okay. 270.1, the licensee
would have two alternatives. You can do flux
reduction so that the value would be below the
screening criteria, whichis probably what they woul d
do if that were the case, or they can do an anal ysis
t hat denonstrates t hat operati ng above t he val ue woul d
be accept abl e.

MEMBER FORD: Ckay. So you've got one and
a half degrees Fahrenheit margin by the current
cal cul ati ons. Could you chew up that margin just for
t he uncertainty in your copper and nickel contents?

MR. ELLIOT: The margin of one and a hal f

degrees i ncl udes margi n and ni ckel . That woul d be t he
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mar gi n curve.

MEMBER SHACK: It's a magic nunber.

MEMBER KRESS: It's a speed limt. You
get a ticket if you go over.

MEMBER FORD: Does the staff have any
procedure? When you get to close margins at one and
a half degrees F., by the procedure, does the staff
have any second thoughts as to how safe this is?
recogni ze that 270 degrees F. has got all sorts of
uncertainties init and margins. At what point does
the staff start to |ook at these things the second
tinme or a second --

MR. ELLIOT: As |long as an applicant or a
licensee is below 270 for the axial weld, no matter
how low it is, that is all they have to do.

MEMBER KRESS: | am concerned about 271

MEMBER FORD:.  Yes. It seens very, very
arbitrary. | recognize the 270 criterionis afairly
arbitrary nunber, but at what point should you start
to get worried?

MR, ELLIOT: What tine do | start to get
worried?

MEMBER FORD:  Yes.

MR, ELLIOT: | get worried every day about

7:45, when | get to work, but I amnot worried about
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this plant. This plant has nine data points which we
| ooked at carefully, which the |licensee ha eval uated,
whi ch we eval uat ed.

We even did a statistical evaluation. W
don't normally dothat, andit's not inthe rule. But
because they were close to the screening criteria,
because of the large anpbunt of data and the data
itself, we decided to nake an extra step, which was to
do the statistical analysis.

That gave ne nore assurance t hat t he val ue
is a pretty good val ue.

MEMBER SHACK: Barry, what 1is the
statistical test really telling you? Wat were you
trying to determine fromthe statistical test?

MR, ELLIOT: Wat we do is we conpare the
nmeasur ed val ue for the actual surveillance data points
to the predicted value for that surveillance data
point. And then using the z-test and the standard
deviation for the nodel, which is 28 degrees, we
determined that it was within the limts of the 95
percent confidence limt. It had a five percent
significance |evel.

MEMBER SHACK: Since you determ ned that
t he surveil |l ance data wasn't applicabl e, why woul dn't

you just calculate it fromthe tables?
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MR ELLIOT: You do calculate it fromthe

table. What | was concerned about, in essence, the
rule says if the data is credible, use the data. In
this case, the data was not credible. So you couldn't
use the surveillance data according to the rule. So
you automatically fall back tothe table. And that's
what they did.

| was alittle concernedthat there wasn't
a sufficient margin, that there was nore scatter in
their plant-specific surveillance data. There are
ni ne data points, but the analysis shows that it is
what woul d be expected from the database.

MR. TABATABAI: Any nore questions for
Barry?

(No response.)

MR TABATABAI: Ckay. Thank you, Barry.

MR, ELLIOT: GCkay. |I'mgoing to stay on
the line for Matt's presentation, and | amgoing to
get off after that.

MR. TABATABAI : The next presenter is Matt
Mtchell. He is a senior naterials engineer, and he
is going to tal k about upper-shelf energy.

MEMBER SHACK: Just before you start,
Matt, did they already run a | ow | eakage core?

MR M TCHELL: | think | would have to ask
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the licensee to explain how they define their core
desi gn.

MR. HARRELL: This is John Harrell from
Dom ni on, supervisor for nuclear safety analysis.
Yes, we do operate with a |ow |eakage core. Ve
noni t or peri pher al assenbly rel ative power
di stributions. Those would be in the real mof, say,
.4 relative to the average power distribution that
constitutes what we consider to be a |ow |eakage
pattern already for Surry Unit |I. We have flux
i npression inserts in those peripheral assenblies.

MR. M TCHELL: GCkay. Thento proceed with
t he di scussion on the upper-shelf energy issue, our
first viewgraph is nerely a background slide. Bullet
1 reiterates the specific regulatory criteria from
Appendix G to 10 CFR Part 50 regardi ng upper-shelf
energy requirements for reactor vessel beltline
mat eri al s.

O course, the itemof interest in this
di scussionis criteria 2 regarding the end-of -1icense
upper -shel f energy. Hence, extending the |icense,
increasing the fluence wll lead to a further
reduction in the projected Charpy upper-shelf energy
as we nove forward.

The second bull et is areiterati on of what
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| will call the equival ent margi ns anal ysis cl ause,
which is found in Appendix Gto 10 CFR Part 50. It
provides for the ability for a |icensee or for the
applicant to perform a denonstration to show that
| oner values of Charpy upper-shelf energy are, in
fact, adequate for continued operation, an operation
until the end of their |icense.

It isworthnoting, | think, at this point
t hat t he accept ed t echnol ogy for perform ng equi val ent
mar gi n anal yses i s what | would call sure technol ogy.
W have been wusing this approach based upon
el astic/plastic fracture nechanics, J-integral tearing
nodul i st evaluations now for the better part of a
decade. It is well-docunented in Regul atory Guide
1.161 and in Appendix K to Section Xl of the ASME
code.

So what we have here is a case where we
have nerely reevaluated the condition of the vessel
based upon t he hi gher fluence val ues to be expected at
the end of the period of extended operation using an
establ i shed techni que.

MEMBER SHACK: What will their projected
Char py energi es be?

MR. M TCHELL: Well, you've gotten ne to

nmy backup slide. [I'll go straight there. Based upon
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the information that the |icensee submtted and the
staff is in agreement with the val ues they provided,
for Surry Unit |, which actually has boththelimting
axial andlimtingcircunferential weld, when you | ook
at the Surry Unit | and Surry Unit Il vessels. On the
circunferenti al wel d, it is approximately 42
f oot - pounds on the axial, limting axial, weld, it is
about 43.6 foot-pounds would be what it would be
projected out to be.

MEMBER FORD: What aml missing? Isn't it
50 pounds? You can't go bel ow 50 foot-pounds?

MR. M TCHELL: Per the specific criteria
in Appendi x Gto 10 CFR Part 50, 50 foot-pounds is the
l[imt. If you go beyond that limt, then you require
t he equival ent margins anal ysis. And it was the
equi val ent margi ns anal ysi s that was perforned by the
applicant for the Surry Unit | and Unit Il vessels.

MEMBER FORD: Again, isn't it exactly the
same situation with the PTS situation that you're
nudgi ng agai nst what the current rules say?

MR. M TCHELL: 1In effect, you could draw
a parallel between the 270-degree screening criteria
in 50.61 and the 50 foot-pound limt in Appendix G
| f you wish to draw another parallel, this would be

akin to an analysis |like a Reg Guide 1.154 anal ysi s,
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which could be done if a facility went above the
270-degree screeningcriteriarelativeto50.61. This
analysis is considerably |ess cunbersonme, however,
than a Reg CGuide 1.154 analysis would be for PTS
Certainly thereis parallelismbetweenthose concepts.

MEMBER SHACK: If it was 51 foot-pounds,
you' re home free.

MEMBER FORD: You're okay. Just as kind
of a concerned citizen, professional engineer, does it
not nmake you feel unconfortable?

MR. M TCHELL: 1'Il just suggest that --

and particularly the words are valid with respect to

the PTS screening criteria. It is a screening
criteria. It is acriteriaat whichit is sort of a
yell ow caution light in a sense, if youwll, to draw

addi tional attentionto and warrant further eval uation
of .

It's not intended to be a hard stop, if
you will. The 50 foot-pound limt with respect to
upper-shelf energy is also not intended to be a hard
[imt. So it is open to further --

MEMBER FORD: But Barry just said for the
PTS, for instance, 271, you have to start to go
t hrough sone gyrations in ternms of annealing or

what ever you are going to do.
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MR M TCHELL: Well, in ternms of first

| ooking at issues or the possibility for flux
suppressi on further anal ysis, whatever nethods woul d
be available to the Ilicensee, what would be a
warranted step relative to a screening criterion.

VI CE- CHAI RVAN  BONACA: Now, t hese
specul ations and the results of them of course,
depend on certai n assunptions of fluence at the end of
license that you wll nonitor or they wll be
nonitored by |icensee to the speci nens and all ki nds
of stuff.

So when you get aresult andit is closed,
the criteria, what kind of reputation does take pl ace
during the 20 years' operation? How do you assure
that you are staying within those criteria?

MR. M TCHELL: Well, let me answer one
part of the question first. Wth regard to the
fluence val ues which are used in this evaluation, as
we were the ones used in the PTS evaluation, it was
confirmed that those val ues were consistent with the
staff guidance in Regulatory Guide 1.190, which was
recently i ssued. Therefore, the staff felt confi dent
that those values were accurate projections of the
fluence out at the end of the extended period of

oper ati on.
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Wth regard to continued nonitoring, we
al so have provisions established for the |icensee to
continue with a reactor pressure vessel nonitoring
program novi ng forward consistent with the intent of
Appendix H to 10 CFR Part 50. So there would be
nmeasures in place to continue to acquire data as
appropriate. And that should be docunented in the
staff's safety eval uati on.

VI CE- CHAI RVAN BONACA:  And t hat incl udes
a program | believe, of collection of data and how
frequently conparisons wll be perfornmed in the
departnment. | nean, certainly you don't want to get
to the point where some tine in the 20 years of
ext ended operation, you are crossing over that |ine.

MR. M TCHELL: Yes.

VI CE- CHAI RMVAN BONACA: Right?

MR M TCHELL: It would be certainly the
intent of the surveillance programis to provide you
with information in advance of when you would be
projected. Again, keep in mnd | guess we should
enphasi ze t he nunbers that we have here are those t hat
are projected to occur at the end of the extended
license. Data acquired before then should give you
| ead tine.

VI CE- CHAI RVAN BONACA: Now, we ar e | ooki ng
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at this data because we specifically said we wanted to
see it. Now we see it com ng through and show sone
results which are nore borderline than | expected.

So I would expect from now on |icensees
will berequiredto submt thisinformation for all of
t he applicati ons.

MR KUO Yes, Dr. Bonaca. W have nade
it clear that the applications should have this kind
of information.

VI CE- CHAI RMVAN BONACA:  Yes. And you'll
l et us knowif that is within the existing guidance or
if we need to change t he gui dance to be able to secure
this information.

MR, KUO.  Sure.

MR. TABATABAI : Actual ly, Dr. Bonaca, this
was one of the itens we di scussed during a wor kshop we
had a f ew weeks ago with the i ndustry, asking specific
i nformati on on neutron vessel enbrittlenent.

VI CE- CHAl RVAN BONACA:  Thank you.

MEMBER LEI TCH: |s the bottomline on that
chart intended to be Surry I17?

MR. M TCHELL: No. Actually, it's also
intended to be Surry | because the two bottom i nes
represent the circunferential/limting axial weld.

And both the limting circunferential and limting
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axial weld were actually found in Surry | relativeto
Surry | and Surry Unit I1.

MEMBER LEI TCH: So Surry Unit Il is above
t hose nunbers there?

MR M TCHELL: Yes.

MEMBER LEI TCH: For both axial and
circunferential ?

MR. M TCHELL: That is correct.

MEMBER LEI TCH: Ckay. Thank you.

MR ROSEN. Is it above 507

MR. M TCHELL: No. There are materialsin
the Surry Unit Il vessel which do al so drop bel ow 50
f oot - pounds. However, since they are bounded by the
Surry Unit | materials, the evaluation or review of
the evaluation of the Surry Unit | materials would
bound those. |If these pass, they woul d al so pass, the
equi val ent margi ns.

MEMBER LEI TCH: The SER refers to 48
equi val ent full power years, but we are licensingthe
plant for 60 years. Is it conceivable that in 60
years, one could go above 48 full power years?

MR. M TCHELL: Depending upon the
operational behavior of the plant, the availability
and capacity factors of the plant operates at, it

woul d be conceivable. | amnot at this point aware.
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And perhaps the |icensee woul d be in a better position
to answer what the potential is for that to occur

MR. HARRELL: Yes. This is John Harrel
again frombDom nion. Eachreloadis evaluated for its
contribution of fluence in the place that it is
expected from approxi mately 488PY.

So there i s an ongoi ng tracki ng nechani sm
for evaluating the effect of a rel oad core design on
that, and that includes a consideration capacity
factor as well as the relative power distributions in
the core. O course, it also considers the effect of
many power operatings that occur in the interim

So there is ongoing nonitoring of the
effect of full power years relative tothelimtation
that is present in the TLAA

MR. ROSEN: What kind of assunption are
you maki ng for operating capacity factor?

MR HARRELL: Currently 90 percent.

MR ROSEN: So it would have to exceed 90
percent in order to push this up closer tothelimt?

MR HARRELL: More precisely, it would
have to exceed 9 percent on average.

MR. ROSEN: On average, right. Just
foll owi ng al ong, Domi nionin Surry and North Anna have

typically recently, at |east, done better than that,
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haven't they?

MR. HARRELL: That is correct. Recently
t hey have. But prior cycles have not averaged to an
aver age of 90. Again, the rel oaded eval uati ons of the
effects of relative power distribution and capacity
factor woul d evaluate the effects of capacity factor
in excess of the projected 90 percent average.

MEMBER LEI TCH: But we're not |icensing
the plant for 48 full power years. W'relicensingit
for 60 years. Should we be?

MR. M TCHELL: Maybe as a point of
clarification, the staff expects that if the |licensee
cones to possess i nformati on whi ch woul d suggest t hat
t hey woul d need to update this anal ysis because they
are projecting now a higher fluence value at the end
of the period of extended operation, whether it be
because t hey have operat ed a hi gher capacity factor or
for some other reason, they would update their
anal ysi's, as appropri ate.

Any analysis of this type done at sone
point inthe futureis subject to the assunptions that
gointoit. Those assunptions may not be accurate or
found to be |l ess than accurate at some point in the
future. Li censee applicant should revise their

eval uation if necessary.
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| think we have probably covered actual ly
the information that is on my second and third actual
slide. Cbviously there were materials in Surry Units
| and Il which did fall below the criteria. The
appl i cant perfornedtheir equi val ent margi ns anal yses,
whi ch were provided to the staff in report BAW 2323.

The staff based upon the i nformati on t hat
we had available in our reactor vessel integrity
dat abase and based upon information the |icensee
provi ded was able to go through and to i ndependently
perform our own equival ent margi n anal yses.

The conclusions of both the applicant's
and the staff's anal yses were, in fact, the sanme, that
they did denonstrate acceptable equival ent nmargins
anal yses for continued operation through the end of
their extended |icense.

MEMBER SHACK: When do they have to
reconpute their pressure tenperature limts for
cool down?

MR. M TCHELL: Typically, they woul d have
to recal cul ate either upon expiration of the pressure
temperature limts if they are established at sonme
val ue |l ess than the fluence value at end of |icense.
They woul d need to reeval uat e whet her t hey woul d need

to be recalculated if they conme into possession of
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surveil l ance data, fluence data, or other information
whi ch coul d nodi fy the period of applicability of the
pressure tenperature limts.

I'I'l defer back to the |icensee because |
am not currently aware as to where the pressure
temperature limts for the Surry units --

MEMBER SHACK: The answer is you don't
routinely calculate that for the license renewal.
That is considered an operation, a current |icensing
oper ati on.

MR. M TCHELL: It is currently a current
I i censi ng basis. It is something they would be
carrying forward that they | ook at as they gointothe
peri od of extended operation.

Are there any nore questions?

(No response.)

MR. TABATABAI: Thanks, Matt. Qur next
presenter is Sinmon Sheng. He will talk about V. C
Sunmer .

MR. SHENG This is Sinobn Sheng of the
Materi al s and Chem cal Engi neering Branch.

MR. ROSEN: Excuse ne one mnute. Could
you give us a copy of that backup slide?

MEMBER LEITCH It's in here.

MR SHENG Ckay. Now | am going to
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di scuss the V. C. Sumer issue involving Alloy 82 and
82 wel ds. The first thing that people may |i ke to ask
is that, "Wiy do we want to attach the V. C. Sunmer
issue into the licensing renew domai ns through LBB?"

The answer tothat isthat | can't help it
because in the LBB application, there is a condition
that there should not have any active degradation
mechani sm And since the sumer, V. C. Sunmer, event,
we knowthat it may be a potential active degradation
mechani sm

That's why we need to evaluate. Nowlet's
reviewthe V. C. Sumer issue alittle bit. First is
t hat we have two findings inthe primary | oop of V. C
Sunmer .

MEMBER LEI TCH: Excuse ne. Coul d you
rem nd me what LBB is?

MR. SHENG LBB neans | eak before break

MEMBER LEI TCH: Ch, yes. Thank you.

MR. ROSEN: And what is the basis for the
finding that there should not have any active
degradati on net hods? Were did you say that was fronf

MR. SHENG That's fromorigi nally when we
made the LBB application, it appeared in the SRP. It
al so appeared in several original docunents so that

there are many, many conditions that we should not
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apply LBBto certain piping and whi |l e t hese condi ti ons
shoul d not have active degradati on mechani sns.

MR. ROSEN: So | can't apply for a break
to the conponent cooling water piping in the
cont ai nnent, for exanple?

MR. SHENG If it turns out that the PWSCC
is indeed a generic issue --

MR. ROSEN: It's external corrosion of
duly sweati ng. It's an act of degradation, | can
assume, on the conmponent cooling water piping inside
contai nnent. W were just told that. So what you are
saying is that they can't use | eak before break on the
cont ai nnent wat er pi pi ng, cooling water in
cont ai nnent ?

MR. SHENG  Probably because LBB, there
are so many lines in the reactor system And there
are only several whi ch have obt ai ned approval fromNRC
for their LBB application. So it does not apply to
every |ine.

So let's review the two findings. The
first is that we have the through-wall avail flawin
Loop A And then we have shallow axial and
circunferential flaws discovered in Loops B and C
The shal | ow nmeans that their depth was estimated to be

| ess than one-eighth of an inch.
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MEMBER WALLI S: Not only do we have a

flow, but | think we have a | eak.

MR. SHENG That's right. That is the
first scenario. W found axial flaw, through-wall
axial flaw. Another thing is that we did not find
anything in the cooler pipes. So we said difference
of operating tenperature of only 80 to 100 degrees
Fahrenheit lower. And then we didn't find anything.
And also the inplication of this is there may be
sonething wong with Loop A, that hot leg only.
Sonet hi ng may be very special about that. That's why
we did not find axial flaws, through-wall axial flaws,
in the other two hot I egs.

VI CE- CHAI RVAN BONACA: But wasn't the
addi ti onal concern the one that the inspections did
not identify the existence of these flaws?

MR SHENG So |I'm going to discuss it
| ater.

VI CE- CHAI RVAN BONACA: The NRC s concerns
aren't regarding the flaws alone. | think nmy concern
is the one that we do performinspections. They were
vol unetric inspections and didn't see anything. And
that is my concern.

MR. SHENG That's right. That's right.

VI CE- CHAl RMAN BONACA: Al |l |icense renewal
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depends on this adequacy of inspections. And if the
i nspections don't see things, then we have a probl em

MR.  SHENG Ri ght. That is also ny
concern, also the NRC s concern.

VI CE- CHAl RVAN BONACA:  Yes, | see.

MR. SHENG We are going to address it in
a second vi ewgr aph.

VI CE- CHAI RVAN BONACA:  Ckay.

MR. SHENG COkay? So basically | just say
NRC s concern is that are these findings generic or
pl ant - speci fic? That al so answers your question
because we need to have a reliable inspection tool to
answer question one. Okay? Soit'sreally tiedinto
t he questi on.

Now, the second thing, that is really our
concern. Do deep and extensive circunferential flaws
exist? If I only have axial flaw, it isreally not ny
maj or concern because that is just a perfect exanple
of | eak before break.

Now l et's take a | ook. Let's just have a
di gression fromthe generic concern to plant-specific
concern and see what is the situation of V. C. Sunmer
and North Anna. The report to us is on plant-specific
i nf ormati on.

First, they do not have al | oy 82/ 182 wel ds
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on either the hot leg or cold leg piping on the
primary | oop.

MEMBER WALLI S:  What ki nd of wel ds do t hey
have?

MR. SHENG They just have t he out st andi ng
steel welds, not using these --

MEMBER WALLI'S: And you are saying that
that is somehow better than alloy 82/182?

MR. SHENG  Yes, yes.

MEMBER FORD: |Is 308 wel d?

MR. SHENG | don't know. | don't know
the detail of that, but I think the licensee may be
able to. | can pull out this information to you.

MEMBER WALLI S: Do t hey have buttering of
t he sanme ki nd of way or not, what they actually have?
| nmean, you are saying it's not |ike Sumrer.

MR. SHENG  That's right.

MEMBER WALLIS: But does it have any of
the features of Sunmer?

MR. SHENG  Mature-wi se, no. But if you
are tal ki ng about the wel ding structure and how t hey
weldit, as | said, if youareinterested inthat risk
factor, | can provide the information to you | ater.
So far the --

MEMBER WALLI S: | am just wondering.
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Maybe the materials people can reassure ne whet her
82/ 182 is sonehowthe villain or it's somehowt he way
in which they made the welds at V. C. Summrer, which
has probably contributed to what they observe there.

MR. SHENG Yes, but right now we --

MEMBER FORD: The answer is yes.

MR SHENG W identify that for --

MR. SNOW This is Tom Snow. Wuld you
like me to comment on that? | am wi th Dom nion
obvi ousl y.

The nozzles on the reactor vessel are
carbon steel, of course, with a stainless steel safe
end attached. The piping for the reactor cool ant
systemis all stainless steel. So we are going from
a stainless steel safe end to a stainl ess steel piping
with a stainless steel weld.

MEMBER FORD: And the weld is 308?

MR. SNOW | do not know exactly whet her
it is 308. | would have to check on that.

MEMBER FORD: |Is there a stainless steel
liner in the piping, too?

MR, SNOW The nozzle, carbon steel
nozzle, is clad with stainless steel, yes.

MEMBER LEI TCH:  And those comments apply

to both North Anna and Surry?
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MR. SNOW Those comments do apply to both

Surry and North Anna.

MEMBER LEI TCH:  Thank you.

MR. SHENG Okay. So the good news is
that they don't have the vulnerable welds on the
primary | oop, but they do have these types of wel ds on
some ot her portion w thinthe RCS systemand basically
| think the LBB on the reactor coolant punmp weld, |
think in that nozzle, the outlet nozzle, to the
react or coolant punp. So basically we still have to
attack this issue, toresolve this issue, evenif they
don't have that type of weld on the primary | oop.

Now t al ki ng about howto resol ve t he i ssue
pl ant specifically under 10 CFR Part 50, first we have
to rely on the interim conclusion fromthe generic
i nvestigation. And the conclusion fromthat is that
there is no i medi ate safety concern. The reason is
that the reason is because first the industry --

CHAI RVAN APOSTOLAKI S:  So there will be a
concern at some point?

MR. SHENG Yes, there will be.

CHAl RVAN APOSTOLAKI S: When?

MR. SHENG Let me give you some confort
about why we say there i s no i nedi at e saf ety concern.

Then when | proceed, | wll answer your question

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




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

296

gradual | vy.

CHAI RVAN APCSTOLAKI S: Sure.

MR. SHENG COkay. The reason there is no
i medi ate safety concern, first we have the industry
has performed analysis because we don't know the
situation. Suppose that we have equal opportunity to
have axial flaw and circunferential flaw. Then how
about the driving force? Wich one is going to have
a much, much bigger driving force?

So the industry performed afinal anal ysis
basically assim | ating that the wel di ng process | ayer
by | ayer analysis and al so reflecting the excessive
review work, which is very special to these Loop A
wel ds.

The result of this study shows that the
stresses, theresidual stresses, are nmuch, nmuch hi gher
for the axial flaw. So the inplicationis that if you
do have a fl awcreat ed sonmewhere, then the axial flaws
tend to grow nuch faster.

MEMBER WALLI S: We heard all of this
before with the control rod drive nechanisns.

MR. SHENG | understand. Yes, but the
situation may be a little different because --

MEMBER WALLIS: It's a bigger plant.

MR, SHENG In additionto the industry's
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anal ysis, NRC has also contracted Batel to do a
simlar analysis but, of course, nore extensive with
a |l ot of assuned cases with a different, say, wording
from | D and wording from OD because of the |ack of
i nformati on assumi ng we have reworded this way and
t hat way. So we have |ike probably nore than ten
cases to be anal yzed.

The Batel result is able to put down sone
ki nd of nunber in the conclusion, which said that the
axial flaw, the growh rate for the axial flaw, is at
| east two tinmes larger than the growth rate of the
circunferential flaw.

So based on this anal ytical work, you can
see that the rol e of these kinds of excessive reworks
will play in defining the residual stresses which
cause that through-wall axial flaw

Now, this is the anal ytical side because
usual | y when you have a theory, you need sonething to
validate it, to support it. So let's nowtake a | ook
at what we have seen for the V. C. Sunmer. The V. C
Sumer only i ndi cates athrough-wall, al so axial flaw.

I n additi on, we have two other four-ring
cases, which are RINGO 3 and RINGO 4. RINGO 3, we
di scovered two axial flaws. In RINGO 4, they

di scovered four axial flaws. So you can see that the
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evi dence that we have found so far fromthe industry
donestically and for foreign plants, they also show
axi al flaws.

But, of course, inthe V. C. Sumer, V. C
Sumrer is the only plant which also shows a
circunferential flaw But they are not that
ext ensi ve.

MEMBER WALLI'S: So you are arguing that
the axial flaws will incur first, and you will detect
t hem before you will get any circunferential flaws?

MR. SHENG That's right.

MEMBER WALLI'S:  You have to detect those
axial flaws, as ny col |l eague said over here.

MR. SHENG That's right. That's right.
| should be able to do that. | think sonme of the
menber s had pointed out | ast tine that they don't have
confi dence i n the UT net hodol ogy ri ght now because you
| earned that sonme flaws can be found in V. C. Sumer
by ET, but it cannot be verified by UT.

| just want to point out that since the
di scovery of the V. C. Summer issue, that the UT
nmet hodol ogy has been inproved significantly. For
i nstance, when the second tine, when V. C  Summer
personnel went to investigate those four flaws, at

this tine they could detect two of them So if it
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woul d be better, they coul d have had all four of them
But at | east they now can detect two of them

MEMBER WALLIS: These are all plausible
argunents.

MR. SHENG So it's a qualitative
i mprovenent, but the key thingis what thelicenseeis
going to do and what the industry is going to do in
their future inspections. Basically --

MR KUG  Sinmon?

MR SHENG  Yes?

MR KUO ['msorry. | have to interrupt
you a little bit. Let's not sidetrack the issue. W

are tal king about the North Anna and the Surry.

MR. SHENG  Yes. " m going to address
that now. Yes. | just say that the |licensee wl|l
conduct future inspections using perfornmance

denonstration. The key conponent of that performance
denonstration is a blind nmock-up qualification per
ASME Appendi x VII1 required by 10 CFR 50. 55a.

MEMBER WALLI S: Excuse ne. What does
ten-year 1Sl program nmean? Does it nean that you
i nspect every ten years or does it nean something
el se?

MR. SHENG No. It's just that in their

| SI program they have schedul ed to inspect certain
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piping at a certain tine.

VI CE- CHAI RVAN BONACA: Well, a given
| ocation woul d be inspected over ten years.

CHAI RVAN APOSTOLAKI' S: | think Professor
Wallis is right.

MEMBER WALLI S:  So sonet hi ng coul d happen
in that ten years that is not detected.

MR. SHENG  That's right, but renmenber
t hat --

MEMBER WALLIS: So are you going to go
through the old argunment that flaws grow so slowy
that inten years, it's okay towait ten years to find
t henf

MR, SHENG No. It's nore than that
because --

MEMBER WALLI'S: Mdre than ten years?

MR. SHENG  No, no, no, no. Now we are
addressi ng the pl ant-specific issues now. That's why
you have these questions. Renenber that we are al so
resol ving these generically. For instance, in 2001,
some plants have conducted a thorough inspection of
their primary | oop hi ki ng, whichis these three plants
are -- let's see. | have their names here. It's
McCQuire I, Salem 1, and Robinson I1.

So basically you have V. C. Sumrer and
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RINGO 3 and 4. W have three plants, three additional

pl ants, which showno flawsimlar to what we have --

MEMBER WALLI S:  Are they younger or ol der
than Surry and North Anna, these ol der plants?

MR.  SHENG You are talking about the
vi ntage of the plants.

VI CE- CHAI RVAN BONACA: And they have
cracks.

MR. SHENG  Yes, they have cracks, but
t hey have subsurface cracks.

MEMBER WALLI'S:  Are they ol der or younger

than Surry and North Anna, these three plants you

cited?

MR. SHENG  These three plants. Let ne
see. | know that Robinson is --

MR, CORBI N: This is Bill Corbin wth
Domi ni on.

Robi nson is a simlar vintage as Surry.
Surry is the ol der of our plants.

MR. SHENG And McGuire, | don't know.
But, as | said, if | entirely rely on the North Anna
and the Surry inspection results, it my not be
enough.

Every year sone other plant will turn in

their inspectionresults for not just the primary | oop
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wel ds but al so sone ot her pipings involved in 82/182
wel ds. Then each year | will receive probably nine or
ten inspection results using nuch nore reliable UT
i nspections. Then maybe at a certain tine we can make
a decision and say that, really, V. C. Sumer is a
pl ant - speci fic issue.

MR. BATEMAN: Si npbn, can we pl ease nove to
North Anna and Surry now and stay off of Sumrer and
all of these other plants which aren't germane tothis
di scussi on?

MR, SHENG  Sure.

VR, BATEMAN: Good. Let's start wth
North Anna, please.

MR. SHENG | have already said that --

MEMBER LEITCH. Is this a true statenent
that North Anna and Surry have conmitted to use the
best industry practice that is avail able today?

MR, SHENG  Yes.

MEMBER LEI TCH: And if inthe future years
better practices are devel oped, they will use those
better practices. |Is that true?

MR. SHENG Well, by definition, they use
bl i nd nmock- up.

MEMBER LEI TCH: That's today's practice,

t oday' s best practice.
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VMR. BATEMAN: Excuse ne. This is Bill

Bateman on the staff.

The specific practice in 50.55a was
basi cally supposed to be achi eved by the industry by
Novenmber 22nd. Industry did not nmake that date. So
we're dealing with that the present.

MR. SHENG Yes, but the --

MR. BATEMAN: Sinon, just finish up with
North Anna and Surry, please.

MEMBER WALLI'S: Wl |, when you had all of
t hi s di scussion, howdid you cl ose the North Anna and
Surry issue before you got on to what was supposed to
be a red herring here?

MR. SHENG Yes. As | said, we cannot
close it right now.

MEMBER WALLI S:  You cannot close it right

now?

MR SHENG Right.

MEMBER WALLI S:  Ckay.

MR. SHENG That's why | say that the only
conclusion | acknowl edge is there is no immediate
safety concern. The conclusion, the interim

conclusion, is that there is no imedi ate safety
concern. So we are resolving it.

MR. BATEMAN: This is Bill Bateman.
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MR.  SHENG -- receiving reliable

i nspection data the next few years.

MR. BATEMAN: This is Bill Batenan, NRR

| think Sinon made it clear in his
presentation that there are no All oy 82/182 wel ds on
the hot or cold leg here. So the situation that we
are talking about here, the simlar netal weld
i nspection that Sinon was referring to, really does
not apply to North Anna and Surry. W' ve got
stainless steel welds in these |ocations.

MR. TABATABAI: And, as you nentioned, M.
Leitch, Domnion is conmtted to perform the
state-of -the-art inspection program as it becones
avail abl e as industry makes progress in that regard
and also they are commtted with the next schedul ed
i nspection they have to use this i nproved and enhanced
duty i nspection program That is howthe staff cl osed
the issue of V. C. Summer in North Anna and Surry.

Fromthe staff's point of view, the issue
of V. C. Sunmer is closed because it does not apply to
North Anna and Surry. The V. C. Sunmmer issue is big,
reviewed and eval uated by the staff generically and
outside the |license renewal issue.

MEMBER LEI TCH: We're at a bit of a tine

press here. W still need to talk about
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er osi on/ corr osi on.

VI CE- CHAI RVAN  BONACA: Let's note,
however, on the other hand, there is an issue about
the industry. This seems to ne it has generic
implications to inspections because at | east | amnot
a col l usi onal person, but I have al ways had trust that
t hese ten-year i nspections were sufficient toidentify
flaws.

| have a concern now because we hear that,
in fact, they are not going to be able to identify
flaws. So that is a real concern. | don't know to
what extent it is a generic issue, but it is.

MEMBER FORD: Can | just ask one question?
Wi ch of the parts of the reactor cooling systemhave
82/182 in it? In your second bullet, you said --

MR. TABATABAI: No. They don't have any
82/ 182 at the primary system They have others --

MR. SHENG They have reactor cool ant punp

or in that nozzle. So basically they have sonething

MR. AITKEN: This is Paul Aitken. The
ot her | ocati ons we have are at our North Anna facility
in our pressurizer nozzles and our steam generator
nozzl es, not in our reactor cool ant punp |ocations.

VEMBER FORD: And this i's a
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| owtenmperature plant?

MR. Al TKEN: Low-t enper at ure, yes.
Correct. There nmay be | owtenperature plants at both
| ocati ons. | nmean, it's normal operating, 600
degr ees.

MEMBER FORD: The | ocati on of those 82/182
wel ds, are they | owtenperature or not?

MR, Al TKEN: No, no, no.

MR. BATEMAN: This is Bill Bateman on the
staff.

Just alittle conment there. | think you
may note, Dr. Ford, that North Anna Il is replacing
their head because of the deteriorating of the all oy
82/ 182 welds in those vessel head penetrations. So
t hey are considered a high-susceptibility plant.

MR Al TKEN: But not to focus on the
cool ant punps as nuch as just at North Anna, it's in
our pressurizer and generator nozzle locations is
where we have those other situations.

MEMBER SHACK:  You mnust have instrunent
nozzl es, too, also?

MR, Al TKEN: Correct. That's correct.
That's correct. Spray nozzl es.

MEMBER SHACK: St eam gener at or ?

MR AITKEN: At North Anna.
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MEMBER SHACK: At North Anna?

MR AITKEN: And pressurizers in North
Anna.

MEMBER SHACK: You replaced the steam
generator at Surry. That was a 182 weld or that is a
308 wel d?

MR. AITKEN. That is not a 182, but |
don't know t he exact material. W do knowthat it's
not 82/182, correct.

MEMBER FORD: | f someone coul d get back to
us as tois it 308 or is it 247?

MR. SHENG We'll| get back to you on that.

MEMBER FORD: Three forty-seven woul d gi ve
nme concern

MR SHENG If there aren't any other
questions inthe V. C. Summer area, | amgoing to turn
to Kristoff Parczewski, whois goingtotal k about the
fl ow accel erated program

MR,  PARCZEWSKI : My nane is Kristoff
Par czewski . | am a nmenber of the Materials and
Chem cal Engi neering Branch at NRR

I am goi ng to tal k about t he
corrosion/erosion in North Anna/Surry plant.
Er osi on/ corrosi on occurs i nthe conponents nade out of

steel. If you have another type, it is conpletely
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i mmune to erosion/corrosion.

In  North Anna/Surry plants, t hese
components are l|located in five systens. | made a
m st ake. There shoul d have been anot her, nmai n steam
| mssed on the slides. Those components of this
system are crediting the flow facility to corrosion
program

FIl ow- accel erated corrosion has two
aspects. One aspect is predictive. It predicts the
erosi on/ corrosi on before they produce. The second
aspect is just try to reduce flow accelerated
corrosion but change the operating condition. And
both are addressed by this |licensee.

MEMBER WALLI S: Can | ask you about

CHECKWORKS? You' ve got sone nunbers from CHECKWORKS

| ater on.

MR, PARCZEWSKI :  Yes.

MEMBER WALLI S: CHECKWORKS i s not a very
precise predictive tool. |It's a good one.

MR, PARCZEWSKI : Yes. | amgoing to just
mention it.

MEMBER WALLI S:  Maybe when you present t he
nunber s, you can say sonet hi ng about how accur at e t hey
are because you got very accurate numbers for the

predicted rate of wall thinning. | just don't think

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




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

309

CHECKWORKS cones anywher e near gi vi ng t hat accuracy of
predictive.

MR. PARCZEWSKI : [t's probably the best in
exi st ence.

MEMBER WALLI S: That may be true, but
there are lots of things that are the best in
exi st ence.

MR  PARCZEWSKI : | think from ny
experience, | thinkthe predictableisfairlyreliable
and | think it is a very useful tool.

MEMBER WALLIS: | just want a nunber that
says how precisely they can predict.

CHAI RVAN APOSTCLAKI S: When will these
nunbers be shown, next slide?

MEMBER WALLI'S: Next slide, right.

CHAl RVAN APOSTOLAKI S:  COkay. Let's wait
until next slide.

MR. TABATABAI: Dr. Wallis, | just wanted
to refresh ny nenory and the full Conmittee' s nenory
fromthe subconm ttee presentati on we nade. We want ed
to reach the conclusion that the flow accel erated
corrosi on programat North Anna and Surry i s worKki ng.
The trend is decreasing. All of these slides we are
tal ki ng about is going to conclude to that, that their

corrosion programis working, in fact.
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MEMBER WALLI'S: You're predicting that if

you extrapol ate the data, the rate of | oss of materi al
is negative. Never m nd.

CHAI RVAN APOSTOLAKI S:  Well, you didn't
actually state it very well, but I knowwhat you nean.
You said that you wanted to show. | don't know why
you wanted to show because there is no probl em here.
You only wanted to reach some conclusion. And
probably that concl usi on was that thereis no problem

VR. TABATABAI : Wl |, Dom nion has put
anot her programin place which rel ates to pH program
They have increased the pH program that caused
fl ow accel erated corrosion to work effectively. And
t hey have repl aced | ess pi pi ng over the years. That's
basically the --

MEMBER LEI TCH: Can we try to bring this
di scussion to a close by 4:30? | nmean, we're really
pressing tinme.

CHAI RVAN APOSTOLAKI S: Goto the slide you
think is nost inportant. Can you do that?

MEMBER WALLI S: W didn't get to the
t abl e.

CHAI RVAN APOSTOLAKI S:  The i nportant two
slides that you want to use to convince the Committee

t hat what you are saying is correct.
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MR PARCZEWSKI: Al right.

CHAI RVAN APOSTOLAKIS: | amsorry to do
that to you.

MR. PARCZEWSKI : That is all right. Maybe
we'll start with the one which concerns the predictive
part. This is the one with the nunbers.

CHAl RVAN APOSTOLAKI S: Yes.

MR. PARCZEWSKI: So this is the numbers
cal cul ated by their fl ow accel erated corrosi on nodel
by CHECKWORKS. Maybe it is not everything. The
colum on the right is the actual service tine
projected to 2004. The second colum --

MEMBER WALLIS: That's the only thing we
know real |y accurately perhaps.

MR, PARCZEWSKI :  Yes.

CHAI RVAN APOSTOLAKI S: Gve the guy a
chance.

MR. PARCZEWSKI: |'m sorry. Repeat the
guesti on.

MEMBER WALLI'S: No. It's okay. Go back
fromthere into the --

MR. PARCZEWSKI : So, | nean, the nunber is
predi cted by the code, just to give you an i dea of how
they | ook Iike, for the conponents in the feedwater

pipe. So this is the predictive part of the code.
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CHAl RMAN APOSTCOLAKI'S: But isn't it true,

t hough, that for straight pipes, the code does a
poorer job than it does for 90-degree angles? |s that
true? Does that showin this table?

MR PARCZEWSKI: |'msorry? | didn't --

CHAl RVAN  APOSTOLAKI S: If 1 have a
strai ght pipe, my uncertainty is higher thanif | have
a 90-degree or 45-degree el bow.

MR, PARCZEWSKI :  Yes.

CHAlI RVAN APOSTOLAKI S: Yet, the t abl e does
not say anything about it. Is that irrelevant to the
conclusion that you are going to reach?

MR PARCZEVEKI : You nean between the
el bow and the straight pipe, different as you have
seen, yes?

CHAI RVAN APOSTOLAKI S: The predictive |line
that is «critical for straight pipe is 376,000
somet hi ng, for 90-degree el bow is 182, 000.

MR  TABATABAI : Dr. Apostolakis, the
numbers, actually, if you look at the size of the
colum, that is a factor.

CHAI RVAN APOSTOLAKI'S:  That is a factor.
What do you nean?

MR. TABATABAI: W are tal king about the

same si ze piping here. [|f you |l ook at the nunbers for
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straight pipe, the size is six inches. For 90
degrees, we have six inches.

MEMBER WALLI'S: Well, 1I'mconcerned about
the 90-degree elbow, where the predicted tine is
pretty close to the actual tinme. | don't believe you
predi ct average wear rate that accurately. | am not
sure that "average" is the right word to use anyway.

MR, BREEDLOVE: Excuse ne.

MR, PARCZEWSKI :  Yes?

MR. BREEDLOVE: This is |lan Breedl ove. |
amw th Dom nion. |'mthe FAC coordi nator for Surry
and North Anna.

The actual servicetine, let's | ook at the
90-degree el bow where the actual service tine is
176,920. That is the actual service tinme to what we
expect to be at at 2004. Since we used the nodel at
2004, the 182 and 18 go beyond that. They' re not
close at all. |In other words, the predicted tinme to
T, starts at 2004.

CHAI RVAN APOSTOLAKI S:  So 182, 000 hours
from 20047

MR. BREEDLOVE: Yes, sir. So we have
plenty of margin in this specific case.

CHAI RVAN APGOSTCLAKI S: And that margin

presumably overwhelnms the uncertainty in the
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estimation of the 1827

MR, BREEDLOVE: Yes.

CHAl RMAN APOSTCOLAKI S: Do we have any
evidence that that is true?

MR. BREEDLOVE: W have done nmany
i nspecti ons on feedwat er condensate at both stati ons.
We started in'87. W have done extensive. At Surry,
f eedwat er, we have done alnmpbst 100 percent
i nspecti ons.

CHAI RVAN APOSTOLAKI S:  How smal |l do you
think the 182,000 would be with sone confidence?

MR. BREEDLOVE: | woul d be confident that
| woul d not have to worry about that. Wen the nunber
goes negative or is like 1,000 above the actual
service tine, that is when you want to be inspecting
t hat conponent and maki ng sure of where you are.

MEMBER FORD: | think the concern here is
the accuracy. | recognize that you normalize things
after each inspection. Just give the idea to the
conmunity. Were is the average wear rate, which is
t he average predicted wear rate presunably? You al so
nmeasure the wear rate. How different would those
nunbers be? 4.16 mls per year. \Wat would be --

MR. BREEDLOVE: Just go out and neasure

it?
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VEMBER FORD: What woul d t he wear r ate be?

MR. BREEDLOVE: |n some cases, the codeis
right on. 1In sone cases, it under-predicts. In sone
cases it over-predicts.

MEMBER FORD: How nmuch over-prediction?

MR. BREEDLOVE: It varies. CHECKWORKS
isn'"t the heart of the system CHECKWORKS is a tool
that we use to predict. We back that up wth
i nspections. In our case, at both stations, we have
extensive i nspections and will gowith the one that is
the nost conservative as far as do we need to
rei nspect that conponent.

MEMBER WALLI'S: |t seens to ne you are not
answering the question, though. The question was,
what is the uncertainty?

CHAI RVAN APOSTOLAKI S: Hi s answer i s that
he is confortabl e that heis handling the uncertainty,
but he can't give you a nunber. |Is that correct?

MR. BREEDLOVE: Yes, sir. The other thing
to keepin mnd is there are two ways to nodel. One
istojust let it calculate and predict. The other is
when you enter the wear data, it self-corrects to your
actual plant conditions. So, in other words, in sone
cases i f CHECKWORKS says your wear is twice what it

shoul d be, but it puts that on area.
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MEMBER WALLI S: I"m just wondering if

there is sone way you can transfer your --

CHAl RMAN APOSTOLAKI S: Does the staff
agree with this assessnent? Are you confortabl e that
the uncertainties are handl ed reasonably wel | ?

MR. PARCZEWSBKI : Yes. To ny experience,
they' re doing the best they could calculating with a
fairly great anpunt of precision. It's nmy experience.

CHAI RVAN APOSTCLAKI S: Preci si on. ['"'m
just curious. How does your experience |lead to that?
| nean, the code predicted certain tine to, and
reality confirned that?

MR. BREEDLOVE: Can you put up the slide
that shows the iron concentration, please?

MEMBER SIEBER: Well, let nme ask you a
very fundamental question. It seenms to ne that
fl ow accel erated corrosion occurs nost rapidly in
lines that are two-phase, |ike extraction steam

That's where Surry had the accident,
right?

MR. BREEDLOVE: No. Surry had the
acci dent on the condensate piping, the suctionto the
f eedwat er punp.

MEMBER S| EBER: Vell, in any event,

extraction steamisn't |listed here.
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MR. BREEDLOVE: Extraction steam is

i ncluded in the FAC program

MEMBER SIEBER  Ckay. It's not on the
sl i de.

MR. BREEDLOVE: But it is included inthe
program

MEMBER SI EBER: It seened to ne that from
nmy experience, the CHECKWORKS was sort of on the
conservative side. As you put in each bit of data, it
ended to correct out.

MR. BREEDLOVE: Yes, sir.

MEMBER FORD: CHECKWORKS i f it had beenin
exi stence and Surry had its accident, would it have
predicted through-wall failure?

MR. BREEDLOVE: W th the version | have
now, | believe so, yes.

CHAI RVAN APOSTCOLAKI S: | have to i nterrupt
here. We're getting words that the roads are getting
very, very bad. The staff is very anxious to |eave.
Infact, they were all owed to | eave two hours ago, and
t hey agreed to stay on our behalf. So |l would ask you
to summari ze your concl usions in the next 17 seconds.

MR. PARCZEWSBKI: Well, ny conclusion is
that we felt that the flow accelerated corrosion

program predicts in sufficiently accurate and
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conservative ways that we can assume the results are
accept abl e.

CHAl RMAN APOSTOLAKI S: M. Leitch, is
t here anythi ng el se?

MEMBER LEI TCH: I think that concludes
that. There is just one other question | had. That
is, what are the proposed |icense conditions? Do we
know at this point what they will be?

MR. TABATABAI: M. Weisman is here from
OCGC, but as far as licensing condition, we have only
one issue in regards to scoping and agi ng managenent
of fuse holders. Dom nion has agreed to conmply with
what the resolution of the staff's position is
regardi ng the cooperation of fuse hol ders.

MEMBER LEI TCH: Ckay. Thank you.

Are there any other questions fromthe
menber s?

MR. ROSEN: Do you plan to go around the
tabl e and give the applicant sone sense of what the
nmenbers have?

CHAI RVAN APOSTOLAKI S: No, not today, not
NOw.

MEMBER LEI TCH: M. Chai rman, back to you.

CHAI RVAN APOCSTCOLAKI S: Thank you, G aham

Thank you, gentlenen. Thank you very much.
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We have nowhere to go. So we'll stay.
We'll stay. But let ne tell you what is happening.
There are a few decisions we have to nake regarding
certain urgent matters after the break. The break
will be until 4:55. But there is sonmething really
urgent right now, and I would like the nenbers to go
i medi ately to the separate neeting only. Please do
that. And then you take a break, the staff, too, but
it isreally urgent for the nenbers to go. There is
a decision that needs to be made either way.

Thank you very nmuch everybody el se. Enj oy
t he roads.

(Wher eupon, the foregoing matter went off

the record at 4:35 p.m)
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