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P-ROCEEDI-NGS
8:30 a. m

CHAI RVAN DENNI NG  The neeting will co ne
to order. This is the Advisory Comrmttee on Reactor
Saf eguards Subcomrittee ion Power Rates. | am Rich
Denni ng, Chairman of the Subcomm ttee.

The Subcommi tt ee nenbers i n attendance are
Ota Maynard, Jack Sieber and G aham Wl lis.

The purpose of this neeting is to discuss
t he extended power uprate application for the G nna
Nucl ear Power Plant. The Subcommittee wll hear
present ati ons by and hol d di scussi ons Wi th
representatives of the NRC Staff and the G nna
| i censee Constell ation Energy regardi ng these matters.

The Subcommittee will gather information,
anal yze relevant issues and facts and formulate
proposed positions and actions as appropriate for
deli beration by the full Conmttee.

Ral ph Caruso is the designate federal
official for this neeting.

The rules for participation in today's
neeti ng have been announced as part of a notice of
this nmeeting previously published in the Federal
Regi ster on March 3, 2006.

A transcript of the neeting is being kept
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and will be made available as stated in the Federa
Regi ster noti ce.

It is requested that speakers first
identify thenmsel ves and speak with sufficient clarity
and vol une that they can be readily heard. W have a
very limted nunber of m crophones in the room here,
so that's going to be a little painful. But please
make sure you go to a mcrophone when you make a
st at enent .

\ W have not received any requests for
nmenbers of the public to nake oral statenents or
witten conments.

Review of an application for a power
uprate is one of the nost challenging activities that
the NRC undertakes. Based on source term al one we
know that the risk will increase by at |east 17
percent due to this application. But the subtle
change inrisk is associated with decreased in safety
mar gi ns. We have to | ook carefully at those margins,
t he uncertainties and determ ne whet her the increnent
to safety limts are still adequate.

Let nme first say what we don't want to
hear today. W don't want to hear a checklist of areas
of reviews where the change in plants conditions is

negligi ble and the safety of the plant is unaffected.
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| f you have any viewgraphs of that type, tell us why
you're going to junmp over them and nove on

What we do want to hear about today are
the results of quantitative anal yses. W want to see
changes in margins, the effect of uncertainties. |If
you present sensitivity studies, we want to know what
the basis was for the range selected for those
sensitivity studies. W want to hear about processes
that woul d be affected by changes in conditions such
as vibrations in equipnent, flow accelerated
corrosion. And we also want to hear about the
prograns that wll identify approached on safe
condi ti ons.

Now, as |'ve | ooked at the agenda | think
that it is appropriate and that we will focus on the
i mportant things that we do want to review

W will now proceed with the neeting and
| call up M. Mlani of the NRC Staff to begin.

MR. M LANG Good norning. Al right.

Again, my nane is Pat Mlano. |I'mthe
Senior Project Mnager in NRR for the Gnna and
Calvert diff Stations.

Before | get started here, I'd like to
give a little bit of background for the application.

The application came in on July the 7th of 2005 and
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subsequent there have been a series of supplenent to
that ranging fromlast August through now.

The application itself was provided to us
intwo specific parts; basically the overvieww th the
techni cal specifications that are going to be changed
and then the licensee's anal ysis presented in terns of
what we call a l|icensing report.

The presentations today are going to be
focused on several topics. One is the fuel and core
design, which will be presented by the |icensee,
followed by safety analysis focusing both on the
reactor systens areas an dose consequence. And then a
presentation on risk.

You'll notice herethere's a slight change
to the agenda. We're going to tal k about electrical
i npacts, predom nately grid and power delivery. The
i censee's nenber has a conflict tonorrow, so we had
to nove this one up earlier.

And then as you see here the renai nder of
the afternoon will be nechanical matters, reactor
vessel s, the various degradati on mechani sns and t hen
we'll talk about sone of the mechanical systens,
predom nately in the bal ance of plant.

Tomorrow will be limted. W'Il be

tal ki ng about operations and testing, human factors
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i ssues.

MEMBER WALLIS: Can | ask that when we get
t hese presentations we hear where we are today and
what the effect of the uprate will be. The safety
eval uation report sinply seenmed to say they neet al
the requirenents. But | like to know the val ue of
sonme paraneter is sonething today, this uprate wll
change it by this nmuch and here's the limt. And | did
not see that. And naybe this is all going to happen,
but that's what 1'd like to see. 1'd |like to know what
t he change is and how close we are to linmits in every
one of these categories that's inportant.

MR. M LANO The application, the July 7th
application came in after several preapplication
submi ttal s. There were three amendnents that canme in
inlate April. One for relaxed axial offset control,
one for main feedwater isolation valves and one for
revi sed LOCA anal yses net hodol ogies. O these three,
three constrain the approval or the Staff's approval
of the power uprate. The power uprate itself assunes
that these three anmendnents have been previously
approved. And just for a quick status, the axial
of fset control was approved on February 14th. Main
feedwat er isolation valves has the Staff review and

along with the OGC revi ew had been conpleted and it's
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inthe final stages of admi nistrative processing with
t he expectation of issuance by the end of the week.
The revi sed LOCA anal ysi s conti nuing to be revi ewed by
the Staff.

The Staff's schedul e basically centers on
the licensee's need date for inplenentation. The
licensee plans to inplenent the power uprate --

MEMBER WALLIS: Excuse ne. Revised LOCA
analysis; is that because it's now being done a
di fferent way?

MR. M LANO Yes.

MEMBER WALLIS: Is there going to be a
conparison with the old way or are we just going to
see the new way?

MR  MLANO No. There will be no
conparison with the old way.

MEMBER VWALLIS: Presunmably they're
choosi ng the new way because it's favorable to do it
t hat way?

MR. M LANO Yes.

MEMBER WALLIS: So it might be interesting
to see what woul d have happened if they didit the old
way? But we won't see that?

MR. M LANG No, you will not.

MEMBER WALLIS: Ckay.
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MR. MLANO Ckay. As | indicated, the

schedule is constrained by the |icensee's requested
i npl enentation during the fall 2006 refueling outage.
Ri ght nowthe Staff's schedul e -- excuse ne. The draft
safety eval uation has been issued with the exception
of the open item although in the LOCA anal ysis area
the Staff has conpleted its review of the | arge break
and the non-LOCA transients. However, the Staff
continues to review a conbi nati on of issues centered
around snal | break LOCAs, | ong termcooling and boron
precipitation. The expectation is for the Staff to

conplete its review of those areas on or before April
4th. That portion of the safety evaluation will be

provided to the ACRS in order to neet the next
Subcommittee neeting late in April wherein those
issues itself will be talked about after the Beaver
Val | ey Subconmittee neeting. And then followed on

with the May 4th full Conmittee neeting.

Based on that, the Staff's goal is to
issue the safety evaluation in the July or early
August tinme frane.

Wth that, that concluded nmy presentation
with regard to the introduction. Baring any
guestions, I'mgoing to turn it over to the |licensee

for their introduction.
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MR. FLAHERTY: M/ nane is Mark Fl aherty.
|"'m the Acting Vice President of Nuclear Technical
Services with Constellation CGeneration. [|'mout of
the corporate offices in Annapolis, Maryl and.

Previous to that | was at G nna Station
for approximately 15 years where | received ny SRO
cert and was an STA for approximtely one year and
hel d managenent positions in engineering, licensing
and PRA.

So we're glad to be here to have this
opportunity to tal k to ACRS about t he proposed uprate.
"1l start off with a high |Ievel overview
introduction. And I'Il be followed by Mark Finely,
who will discuss the plant changes. Mark was the
proj ect manager for this with Constellation. He'll be
foll owed by Dave Wl son who will go over the process
focusing on the licensing issues. And then foll owed
by Gordon Verdin who will discuss the fuel and core.
And then also Mark Finley will cone back and di scuss
safety analysis. Rob Cavedo will discuss risk
eval uation. JimbDunne wi || di scuss nmechani cal inpacts.
Joe Pacher will discuss electrical inpacts. Roy
Glloww Il discuss operations and testing. And then
"1l concl ude tonorrow norning.

Wth respect to the introduction, |I'm
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going to discuss a little bit about the design and
operating history for G nna, soneinitial preparations
that were done for the uprate prior to initiation of
this project. And also sonme of the executive
oversi ght that was done both fromthe site perspective
and from Constellation Corp's perspective.

Wth respect to the history of @G nna,
G nna i s a Westinghouse two | oop 1520 negawatt therna
i ntercourse design. Wnt comrercial operation in
1970. And the original |icense power |evel was for
1300 negawatts thermal. In 1972 it was uprated to
1520 negawatts thernmal consistent with its sister
pl ants Kewaunee, Point Beach and Prairie |sland.

The wuprate that we're proposing and
di scussing today brings us up to 1775 negawatts
thermal, which is very consistent with the current
operating | evel of Kewaunee, one of the G nna sister
pl ant s.

MEMBER WALLIS: Are you going to tell us
why it's 1775 and not 1800 or sone bigger number? 1Is
there sone limting phenonenon which determ nes that
it should be 17757

MR. FLAHERTY: Yes. Mark Finely will
address that in the next --

MEMBER WALLIS: So there is one particular
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phenonenon that limts? Wat isit? O is it a whole
bunch of phenonmenon?

MR. FINLEY: Well, we'll get to that.

MEMBER WALLIS:  You will explain that?

MR. FLAHERTY: Yes.

MR.  FINLEY: |In the safety analysis
section.

MEMBER WALLI S: Because it wasn't clear to
nme where you were limted. And you're going to tel
us that clearly?

MR FI NLEY: Yes.

MEMBER WALLIS: Ckay. Thank you.

MR. FLAHERTY: Prior to pursuing the
uprate project for Gnna Station, sonme activities
occurred at G nna that did set the stage for all ow ng
us to go for uprate. This included in 1996 we did
replace the steam generators at Gnna. And the
repl acenent steam generators were sized sufficiently
to provide the opportunity to pursue uprate when the
conpany desired to pursue that.

Also in 2003 we did replace the reactor
vessel head for G nna Station

Wth respect to the team itself, we
el ected to pursue a very experienced project teamt hat

i ncl uded Westinghouse, Stone & Wbster and Sienens.
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And many of those individuals are here in this room
al so.

W also provided a lot of executive
oversight. This is both froma standpoint froma
corporate perspective and also from a vendor
perspective and industry experts with the intention
being that we wanted to use as nuch operating
experience as was avail able out there for peopl e that
had pursued uprates and to bring that to the teamto
make sure that those were addressed up front and
t hroughout the project.

As far as the executive oversight,
Constel | ati on seni or nanagenent was cl osely invol ved.
This includes both site managenent, the site Vice
President and plant General WManager and those
i ndividuals, and also from a corporate perspective
fromw thin Annapolis.

Ve f or med an Executive Over si ght
Comm ttee, and that has net eight tines to date. And,
actual ly, we have anot her neeting schedul ed for next
week.

And t he pur pose of the Executive Oversi ght
was it | ooks at all the various aspects of the project
both from safety analysis and technical itens that

we' re di scussing today, but also fromthe standpoint
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of how do we inplenent these itens from outage
managenent, that type of thing.

The Executive Oversight included a | ot of
experience, former NRC rmanagenent and industry
managemnment experts. And they were actively engaged. To
a certain extent you can al nost correlate this to like
an NSRB, Nucl ear Safety Revi ew Board concept for this
proj ect .

And we al so ensured froma Constellation
managemnment perspective, we wanted to nake sure that
all resources were available. And you'll hear a | ot of
di scussi on today about sone of the risk beneficial
changes t hat were bei ng made t hat when we pursued this
project we wanted to ensure that we weren't just
pursuing it in order to obtain additional negawatts,
but we al so focused on what's the inpact of this
uprate on operations and that type of thing and could
we al so pursue sone beneficial actions at the sane
time we were operating to reduce potential burden on
the operators. And those will be discussed today.

CHAI RVAN DENNI NG  Ckay. And you'll
specifically identify those risk beneficial changes
for us, and are they all in the procedural domai n?

MR FLAHERTY: No.

CHAI RVAN DENNI NG Ckay.
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MR. FLAHERTY: And I think Rob will go

into nore detail specifically in the risk deltas and
i mprovenents and that type of thing.

Sowiththat, I'lIl turn this over to Mark
Finl ey then.

MR. FINLEY: Good norning. As Mark said,
my nane is Mark Finley. I'mthe Project Director for
t he power uprate at G nna.

In terms of ny background, 28 years
nucl ear power, 7 years additionally in nuclear Navy.
And then 19 years at Calvert diffs. And then the
| ast two years |I've been at G nna as the Project
Director for this power uprate.

Significantly, at Calvert diffs the | ast
13 years there | was in the fuel and safety anal ysis
group, which is why 1'll be tal king about the safety
anal ysis here the next tine | cone up.

What |'m going to do at this point is
di scuss the changes to operating paraneters, the
nodi fications to the plant to achieve the power
uprate, the license anmendnents and the wuse of
operati ng experience that has gone into the design and
procedure updates for the plant.

Before | begin, though, | would like to

echo the conmment s t hat Mark rmade about our experienced
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project team and specifically about the G nna
engi neers that you're going to hear |ater today.
These G nna engi neers all have significant experience
at the Gnna site, perhaps with the one exception Rob
Cavedo who is a corporate PRA specialist. But the
other engineers are the |ead engineers in their
technical areas at G nna which neans not only were
they famliar with the design and |icensing basis for
G nna, but they're also very famliar with the
operational issues and the real margin issues at

G nna. And these are the engineers that were the |ead
peopl e on ny project team

One of the |essons incorporated in our
project teamwas not to conme in with a corporate
project team that really had no experience at the
site. W did not do that fromthe begi nning.

And t hese gentl enen fromG nna, of course,
are backed up by very experienced teans at
West i nghouse, at Stone & Wbster. And we've got a
selection of those experts here today. And we're
going to try to give you a neaty presentation. If we
don't have the nmeat that you're |ooking for, ask the
guestion and we'll try to get you the answer.

The first slide here I"'mgoing to call ny

Waterford |egacy slide. Because | |ooked at the
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transcript of your neeting with Waterford and | saw
conf usi on about how exactly is the plant going to get
the power out. And | hope to do that with this slide.
If I don't, then please ask questions.

It's a little bit busy, but I'lIl spend
sonme time with it.

But first of all, the first line item
t here core power. You see the change from1520 to 1775
nmegawatt thermal. That is a 16.8 percent increase.

So you ask how do we get that power out?
Really two mmj or changes. The first is the average
cool ant tenperature is increasing, that second line
item The average tenperature coolant is increasing
from 561 degrees to 574 degrees. And we do that to
rai se the steam pressure in the steam generator and
drive the flowthrough the turbine. Gkay. That's the
first change.

The second primary change we're using to
increase the power out of the plant is the AT or
delta h across the core. GCkay. W're increasing the
power out of the fuel, increasing the core AT. You
can see the delta h termthere from74 BTUs per pound
to 87.1 BTUs per pound; that's an increase of 17.5
percent. OCkay. That's actually greater than the

total power increase. And the reason for that is if
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you go down anot her couple of lines you see the

cool ant mass flow pounds per hour. That's actually
decreasing slightly, very slightly, mnus 0.7 percent.
That's a nmass flow rate. Volunetric flowrate is
actually increasing very slightly. But overall the
flowis fairly constant. W're increasing the core aT
and that's how we're getting the power out.

MEMBER WALLIS: | think what you said is
very clear. How does this relate to the table that's
in the SER where there are two different ways to get
t he power uprate and they end up with a T, of 615 in
one of those col ums?

MR. FINLEY: Right.

MEMBER WALLIS: It doesn't seemto be the
same as your nunbers here.

MR FINLEY: Right. Right. And I'l]l
enphasi ze t hat t hese nunbers are t he nom nal operating
par anmet ers.

MEMBER WALLI'S: They're nonminal. But you
can operate with other kinds of nunbers which m ght
lead to a higher T,,, for instance?

MR FINLEY: That's correct. However, we
would fully analyze any change in these operating
paranmeters. W have control set points in the plant

that essentially control the plant to these
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paraneters. That's --

MEMBER WALLI S: But when you're doing the
safety submittal which nunbers then do you use? Do
you use these ones or sone of the nunmbers that are in
t he SER, or sonething el se?

MR. FINLEY: The safety submttal uses the
nunbers in the SER It uses the bounding safety
anal ysis --

MEMBER WALLIS: Okay. So it uses the
maxi mum T,.,, the 615?

MR FINLEY: That's correct. That's
correct.

MR- DUNNE: This is JimDunne from G nna.

Basically what's in the safety submtta
is the range Tavg that the plant has been desi gnhed
for.

MEMBER WALLIS: Right.

MR. DUNNE: So now from an operation point
of viewwe have to stay within that band. So the Tavg
is chosen we |look at the present condition of the
steamgenerators, the present fouling factor. W | ook
at basically the inlet pressure that we're designing
our new HP turbine to and we basically have to figure
out with the frictional loss in our system what

pressure we need back in the generator to get that
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flowto the turbine to reach full power.

The secondary side pressure in the
generator then defines your T sat. And then we figure
out what Tavg we need based upon the present plant
conditions to basically get that power across the
generator tubes to --

MEMBER WALLIS: And during a fuel cycle
you m ght change these paraneters?

MR. DUNNE: No.

MEMBER WALLI'S: No?

MR. DUNNE: Typically when we replaced the
generators in 1996 we designed the RCS and the
repl acenent for a Tavg wi ndow from 561 to 573% CQur
ori gi nal steam generator, our Tavg prior to
repl acenent have al ways been 573% but our operating
experience had shown with plugging of the generators
due to defect mechani sns, steam generator pressure
fell off. And prior to replacenent we were running
val ves wi de open on our turbine at reduced power | evel
because were volunetrically flow limted by the
turbine basically. So when we did the replacenent, we
decided: (1) we'd put in steam generators to have
that greater surface area than the origina
generators, and we deci ded we wanted to have a band - -

we wanted to analyze the plant for a Tavg w ndow so
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that we coul d adjust Tavg as we needed to support any
degradation in steam generator performance, i.e.,
pl uggi ng as we went al ong.

We choose 561, which is at the bottom
range of the Tavg range, that we had anal yzed for 1996
as our operating point at that point in tine. And

that's the Tavg we have operated at from 1996 to the

present. W haven't seen any degradation in the steam

generator performance and basically we have had to
plug very few tubes. So there has been no need for us
to adjust Tavg fromcycle-to-cycle. |If we basically
saw we had to start plugging tubes and we were
basi cally going to val ves wi de open on t he turbine and
we becone power limt, then we woul d eval uat e changi ng
the Tavg for a future cycle. But that Tavg that we
woul d change woul d have to fall within the 564 to 576
Tavg range that we've eval uated for the operate rate.

So for the present operating conditions we
are choosi ng a Tavg com ng out of our refueling outage
of 574 to basically get us to the full power condition
with the new turbine.

MEMBER WALLI'S: And when you're | ooking at
the conditions in the head if you' re evaluating the
life of the head and the --

MR. DUNNE: W are addressing that.
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MEMBER WALLIS: -- various things that
coul d happen --

MR. DUNNE: We use the upper band.

MEMBER WALLIS: -- you'd use the nmaxi mum -

MR DUNNE: Yes.

MEMBER WALLIS: Do you use --

MR. DUNNE: All the anal yses that were
done for the uprate project would either use the
m ni mum or the maxi num Tavg, mninmum or maxi mum T
col d- -

MEMBER WALLIS: \hatever is --

MR. DUNNE: -- whichever was conservative
for the particular set of the anal yses.

MEMBER WALLI S: Ckay.

MR. DUNNE: Once we do that, now we need
to nake sure we operate the plant within that band,
we' re choosi ng a Tavg coni ng out of the uprate outage
of 574 to get to the power |evel, our |icense power
| evel . And based upon past experience, we've gone ten
years with 561 with no need to change it.

MEMBER WALLIS: So sone of these things
are based on the conservative limt?

MR DUNNE: Right. |I think that's --

MEMBER WALLIS: But when you get to the

LOCA, it seens to ne you're using a statistica
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MR. DUNNE: Right.

MEMBER WALLIS: You're using the best
estimate, which presunably are these val ues with sone
variation around it?

MR. DUNNE: The best estimate LOCA woul d
use -- | think Westinghouse is in a better position
than | to answer that. But they would use a
conservative value with statistical wuncertainty. |
don't think they used our nom nal Tavg. They used a
nor mal design band for doing the best estinate.

MEMBER WALLI S: Because when you get near
some limt and the margin begins to disappear, it
makes a difference which one of these nunbers you
choose to put in your analysis.

MR. DUNNE: Well, in theory since we've
done the analyses between the mn and the max, we
shoul d be abl e to operate the plant at any Tavg within
that w ndow coming out of our uprate. And our
determ nation as to where we need to operate is the
574 nunber.

| think what happened with Waterford is
they were conbining design nunmbers wth operating
nunbers, which is very confusing. Wat we're show ng

here is a best estinate as to where the plant is
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operating today for pressures and tenperatures and
fl ow and where we expect the plant to operate com ng
out of our refueling outage. And that should be within
the band of tenperatures that were shown in the
icensing report.

MEMBER SIEBER | have a coupl e of
guestions just to clarify sonme things in my own m nd.

Your original steamgenerators were nodel
447

MR. DUNNE: That's correct.

MEMBER S| EBER: What's the square foot of
t he repl acement steam generators?

MR. DUNNE: The originals were nodel 44,
so they had 44, 000 square feet. The repl acenents were
B&W Canada r epl acenent we have 54, 000 square feet. So
they' re conparable to a Series 51 generator.

MEMBER SI EBER  Ckay.

MR. DUNNE: Wich is what basically
Kewaunee had.

MEMBER SIEBER: Wth the all owance for
6907?

MR. DUNNE: Right. The other change we
made when we replaced the generators is we went from
Alloy 600 to Alloy 690. Alloy 690 has a slightly

| oner thermal conductivity.
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MEMBER S| EBER:  Ri ght.

MR. DUNNE: Wiich gives you little bit
nore hydraulic consistency --

MEMBER S| EBER: Three percent.

MR. DUNNE: -- and to gooseup the surface
a little bit to conmpensate for the |ower thernal
conductivity.

MEMBER SI EBER: Now t he next question |
| ooked through the list of things that you changed in
the plant to accompdate the EPU. Coul d you descri be
for me what steps, if any, that you took to eval uate
that the size of your pressurizer, which you aren't
repl acenent, is adequate for the uprate of power?

MR FINLEY: Yes. I'll do that
specifically in the safety analysis area where we
di scuss the results of the events that essentially
result in the sizing of the pressurizer.

MEMBER SI EBER. Ckay. Well, one of the
key questions there is at a plant trip fromfull
power, where does the pressurizer |evel go? And if
the pressurizer is sized for a |lower specific power
| evel, there is a chance that it would go bel ow a good
operability limt and perhaps get a steam bubble in
the head if you enptied the pressurizer altogether.

And so |'mcurious to hear nore about that.
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Now, | understand that you have sel ected
within a range of paraneters. Your tech spec change
puts in the limts for all of these paraneters, but
you expect to operate with some nargi ns bel ow t hose.
On the other hand there's nothing saying that you
couldn't operate at the limt, which in ny view puts
T, at 517, perhaps. And --

MR, DUNNE: 617.

MEMBER SIEBER: And the | NCONEL 600
guestion then pops up that basically says there is
some kind of a transition point at 611. You woul d be
beyond that if you used all of your margin and
operated, for exanple if you had a |ot of steam
generator tube plugging, you may be T ,, but it is
beyond that. So the question beconmes what remaining
uses in your reactor coolant system do you have for
all oy 600 or weld material 8182 which potentially
coul d be subject to cracking? And it may be buttered
joints, for exanple, and conponents are welded into
the reactor coolant systens. It my be in your
pressuri zer surge line and so forth

The next question is the pressurizer
operates at a higher tenperature than any ot her place
in the plant, basically. And so what materials are

used in the pressurizer?
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| note with your EPU you aren't changing
any of your pressurizer paranmeters. They will renmain
t he same. So you' ve becone no nore susceptible tothis
today or in the future than you are today. But |I'm
still curious as to what the materials are there and
what your operating and repair experience has been
with the pressurizer.

MR FINLEY: Understand. And as Mark as
at the outset, we have replaced our head in 2003.

MEMBER SI EBER  Ri ght.

MR. FINLEY: So that resolved the alloy
600 concerns on the head specifically.

MEMBER SI EBER  Ri ght.

CHAI RVAN DENNING  And 1'd like to defer
into the materials section where we di scuss about
ot her materials.

MEMBER S| EBER Okay. |'ve already
checked off ny list of things; your head repl acenent
and st eam generator replacenent.

MR.  FINLEY: Good. Good. And as you
nmentioned with respect to the pressurizer, as you see
on this slide the nonmi nal pressure in the pressurizer
i s not changi ng.

MEMBER SI EBER. Right. So the tenperature

is the sane?
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MR.  FINLEY: The tenperature in the

pressurizer is not changi ng. Right.

MEMBER SIEBER:. On the other hand, the
vol une becones an issue for power uprate?

MR. FINLEY: Right. Right. And so we'll
touch on the volune and t he sizing of the pressurizer
in the safety anal ysis section.

MEMBER SI EBER: Ckay. Thank you.

MEMBER MAYNARD: Are you at T, or T cold
head?

MR DUNNE: This is Ji mDunne.

| believe we are basically considered to
be a T,, head. Typically | think we assume that the
head tenperature is about ten degrees bel ow our hot
| eg tenperature.

MEMBER MAYNARD:  Ckay.

MR DUNNE: O T,, tenperature. Yes.

MEMBER MAYNARD: Ckay. And that's what
| woul d have probabl e thought for your plant.

And al so your steam generator 2 plugging
l[imt, what's your current anal ysis based on?

MR. FINLEY: This analysis is based on a
ten percent 2 plugging.

MEMBER MAYNARD: Ten percent?

MR, FI NLEY: Yes.
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O her questions? Good

I'd like to summarize the plant
nodi fications. Before | go down the list, I'd like to
say at the outset that the design objection for the
G nna power uprate was to rmaintain the overall safety
and reliability of the plant at the uprated power
| evel. And several of these nodifications did just
that, i.e., we didn't reduce margins with respect to
operation of punps in the feed and condensate system
or cooling for the transfer or iso-phase. W
mai nt ai ned the operating spare configuration, if you
will. And again, that maintains the overal
reliability of the plant operation.

MEMBER WALLI'S: So your fuel is changing
wi th the upgrade? You have bigger rod dianeter and so
on. So there's a while when you have a m x of fuels
in there?

MR FINLEY: That's correct. That's
correct. There'll be two transition cores. And Gordon
Verdin will come up and talk in sone detail on that.

MEMBER WALLIS: We'll get to that. W'l
get to that.

VR. FINLEY: Wth respect to the
nodi fications, the first three on this list are the

safety rel ated nodi fications. As you can see, the bulk
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of the nodifications are to the bal ance of the plant,
and this is not a surprise. Mrk had nmentioned the
conparison to the Kewaunee plant, our sister plant,
who is operating to a very simlar power |evel. W
have nearly identical NSSS systens. They've safely
operated at that power |evel nowfor nore than a year.
So we expected with simlar designs that we woul dn't
need significant nodifications to the NSSS.

W are changing the fuel assenbly. And,
agai n, Gordon Verdin will speak to that here shortly.

W are installing new actuators on main
feed isolation valves. They're manual valves now.
W're installing an air operator to automatically
cl ose t hese val ues during a steamline break scenari o.
W'l talk nore about that with respect to the |icense
amendnent associated with it.

MEMBER MAYNARD: Ckay. So you're not
addi ng an valve into the system You' re actuator for
t he existing val ve?

MR. FINLEY: That's correct.

MEMBER MAYNARD: Ckay.

MR. FINLEY: The air actuator on the
exi sting val ve.

For the standby aux feedwater system as

you probably know Gnna has a very robust aux
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feedwat er systemoverall. There's five aux feedwater
punps, two are standby punps. And for the standby
punps the discharge valve internals will be replaced
to increase the flow slightly fromthat punp.
Probably the | argest nodification for the
uprate is replacing the high pressure turbine rotor.
Part of that nodification is to also nodify the
turbine control valves, essentially increasing the
throat area on those values to reduce the pressure
drop across the valves. Qbviously what we want to do

is get nore steamflowto the turbine and t hrough the

turbine. We will be operating in the valves w de open

node as opposed to the sequential val ve openi ng.
MEMBER SIEBER This isn't a safety
guestion, but I'm curious. In your nodified turbine
how many stages will be i nmpul se stages and, | presune,
everything in the high pressure turbine will be on the
i mpul se stage or stages that is reaction?
MR FINLEY: Let me ask Jim Dunne to
answer that.
MR. DUNNE: Ji m Dunne from Constellation.
Right now we have a partial arc of
Westinghouse turbines. W're going to a full arc
Si enens' turbi ne design

MEMBER S| EBER:  Ckay.
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MR. DUNNE: And they do not have an

i mpul se stage. They basically have all reaction.

MEMBER SIEBER:. Everything is al
reaction?

MR. DUNNE: Everything is all reactionary.

MEMBER SI EBER. (Okay. So you don't have
t he nozzl e bl ocks and --

MR. DUNNE: No. We do right now And if we
di d not repl ace the turbine, we woul d have had t o have
gone in and rework the nozzl e on our existing turbine
to get increase flowcapability. Basically we went and
got bids for a new HP turbine because basically the
del ta negawatt i nmprovenent with the newt urbi ne design
for the new uprate verses nodifying the old turbine
basically was favorable. And we | ooked at a nunber of
different of vendors with different designs. And we
choose Sienens, which is really the old Wstinghouse
turbine owned by Sienens. And they basically what
they sell today is a full arc no inpulse stage
turbine, and that's what we're installing. And as
part of that --

MEMBER S| EBER: But you woul d operate with
val ves wi de open regardl ess of what it is?

MR. DUNNE: Yes. You don't really want to

be fully wi de open, but you basically you want to be
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close to wide open on your full arc machine. You'd
still have alittle bit of bite, and basically running
full open.

MEMBER SIEBER (Okay. And you're
replacing not only the rotor but the casing?

MR. DUNNE: We're reusing the existing
casing. W're just replacing the stationary bl ades and
the rotating element. The outer casing cylinder and
stuff is for the existing machine.

MEMBER SI EBER  Ckay.

MR. DUNNE: W are replacing the turbine
control valves because with the existing control
valves with the increased flowwe're getting a | ot of
pressure drop and we're basically going to a bigger
control valve flow area point of view, we would
m nim ze the pressure drop across the turbine control
val ve stage. The governor, the stop valves on the
turbine will stay as the existing val ves.

MEMBER SIEBER:. And | presune that your
new control systemis digital as opposed to the old
one which was hydraulic and mechani cal, anal og?

MR. DUNNE: At this point we're basically
mai nt ai ni ng our existing control system

MEMBER S| EBER:  Which is an anal og system

MR DUNNE: It'Il be hydraulic, yes,
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anal og system

MEMBER S| EBER  Yes.

MR. DUNNE: | ndependent of uprate, | think
there's an issue as to whether we should long term
replace the digital. But that's not being done as
part of our uprate. W are changing, you know, the
programm ng and sone of the cards that go into that
syst em because of the new characteristics of the new
control val ve and going froma partial arc em ssionto
a full arc em ssion, the phil osophy.

MEMBER SI EBER: Ckay. Thank you.

MEMBER WALLIS: So the | ow pressure
turbine is the sane?

MR. DUNNE: Low pressure turbine is
exactly the sane as we had.

MEMBER WALLIS: Do you have nore
extraction or you have the extra ten percent fl ow goes
t hrough the | ow pressure turbine.

MR. DUNNE: Basically the | ow pressure
turbine was not flow limted, so basically --

MEMBER WALLIS: So all the flow s going
through -- or there's a ten percent increase in flow
in the --

MR. DUNNE: The flowto the | ow pressure

turbine will increase, which is one reason why we have
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to make nodifications to our MSR relief system

MEMBER WALLI'S: And your condenser, too?

MR. DUNNE: Condenser --

MEMBER WALLI'S: Safety. Probably not --

MR. DUNNE: Right. We'Ill have a higher
back pressure, obvi ousl vy, at any given late
tenperature for a condenser. But we're not nmaki ng any
changes to our -- or systemas part of our --

MEMBER S| EBER: But you have retube the
condenser ?

MR DUNNE: We did retube the condenser in
1995, went from an admrality tube to basically
stainless steel tube primarily to get cooper alloys
out of our feedwater systembecause of steamgenerator
corrosion issues.

MEMBER S| EBER: And t hese changes wil |l
increase the extraction pressure side of your feed
heat er s?

MR DUNNE: Yes, that's correct. All the
extraction pressures will increase. The one that we do
have some control over with the HP turbine
nodi fication, our final feedwater heat, our high
pressure heater because that cones off of the HP
turbine point. And so we defined a final feedwater

tenperature for the uprate that Sienmens is designing
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too with their HP turbine.

MEMBER SI EBER. (Okay. So that neans you
have nore stored energy. You may have to change reli ef
valve settings on the feed heaters. And the other
thingisthat if youtrip, thereis nore stored energy
and therefore nore of a propensity to go to overspeed
faster?

MR, DUNNE: W --

MR. FINLEY: Right. Right. For both of
those coments, the relief valves on the feedwater
heaters and the stored energy for overspeed trip
setting on the turbine, we' ve incorporated the new
conditions in our anal yses.

MEMBER SIEBER: And it's satisfactory.

MR DUNNE: Yes.

MR FINLEY: Yes. No nodifications to the
relief valve. W are changing the over speed trip
settings slightly.

MEMBER S| EBER. Thank you.

MR. FINLEY: To continue down the |ist of
nodi fications. For the main feed and condensate
train, we are replacing the inpellers on the main feed
punps and the notors on the main feed punps and al so
the inpellers and notors on the booster punps,

obviously to get the additional flow through
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condensat e feed.

The feed regul ati ng val ve i s bei ng changed
to a valve with a passing greater flow. And also the
bypass valve on the feed regulating valve; the
internals there are being repl aced.

Cool i ng for sonme of the el ectrical systens
i s bei ng upgraded. For exanple, for the main generator
we' re repl aci ng the condensat e cool er which cool s the
water into the hydrogen coolers on top of the main
generator, you know for the greater | squared R | osses
in the nain generator.

The step up transfer is getting an
addi tional cool er bank. This is one of the
nodi fications | nentioned to you. W have an
install ed spare now. It was necessary t hat we nodi fi ed
the cooling systemfor uprate, but we woul d have had
to use the installed spare. W put a new cool er bank
in, so we still have an installed spare.

Simlar with the iso-phase bus ducts.
W're adding a third fan. W have two fans now.
Typically those two fans run all the tinme and that
fl ow woul d have been adequate for the cooling. W're
installing a third fan, again to provi de an operating
spare. For upright, we'll need to have those two fans

operating whereas currently technically we would only
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need one fan operating.

And finally, the underground oil cables,
and Joe Pacher wll talk nore about this this
afternoon, but we have oil filled eight inch cables
that run fromthe site transforner across the street
to the switch yard. And we're instituting a forced
flowof that oil system Al that punping and piping
is available now, and it's been avail able since the
site was originally constructed. We're putting those
punps in operation at this point tocirculate the oil.

And that will only be required for the warm nont hs of

t he year.

Moi sture separator reheater relief system
As we tal ked about, the pressures will increase here
and the flow requirenents will increase. And we're

maki ng nodi fications to that.

There will be various heater drain mnor
nodi fications to piping, vent systens and so forth to
handl e the increased flow rates.

M nor support changes all in the bal ance
of plant, and this is in response to the higher
transi ent |oads. Wen you shut turbines and stop
val ves and/or feed reg valve, those transient | oads
are higher and there are sone beefing up of supports

that will be needed.
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And the finally, this will be tal ked about
nore in Rob's risk presentation, three nodifications
that specifically relate to risk benefits. W're
addi ng a backup air systemfor the chargi ng punps and
we' re addi ng sone controls for both the chargi ng punps
and the turbine driven aux feed punp to help the
operat or response, particularly in fire scenari os.

MEMBER MAYNARD: You're tal king about
| ocal controls or operating outside the control roonf

MR FINLEY: That's correct. That's
correct. For scenarios where the operators need to
evacuat e the control roomand operate these conponents
| ocal l y.

Wth respect to license anendnent, Pat
Ml ano touched on these briefly, but I'd like to
sumari ze. Qobviously the inportant anendnent rel ates
to changing the power |evel, allow the core therma
power increase to 1775 negawatt ther nal

LOCA net hods we are updating to t he newest
approved Westi nghouse BE LOCA nmet hod. ASTRUM ver sus
an ol der BE LOCA, SECY-83-472 nethod.

Axi al offset control we're changing from
the constant nethodology to a relaxed nethodol ogy
whi ch changes the limts on axial flux distribution.

MEMBER SI EBER: Coul d you explain that in
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nore detail, please?

MR FINLEY: 1'Ill defer to Gord Verdin if
you can wait when he cones up wth the fue
di scussi on.

MEMBER SI EBER  Ckay.

MR. FINLEY: W are increasing the nmaxi num
al | oned boron concentration for the accunul ators and
the refueling water storage tank. And that's to all ow
for a higher boron for the hold down reactivity at
beginning of life in the core.

M ninumval ue in the actuator is actually
reduced slightly. This is really not due to the
uprate, per se, but because we were doi ng t he anal yses
we got a little bit nore margin for our uncertainty
calculations for the |[evel setpoints on the
accurrul ators here. So we reduced that slightly.

MEMBER SI EBER: But you aren't going to
change any setpoints? You' re not going to change any
set poi nts?

MR FINLEY: That's correct. W're
actual ly not changing the |level --

MEMBER S| EBER:  So the levels will be the
same, just nore nargi n?

MR. DUNNE: The control that | used at ops

controls the accunul ator level, too, it would be the
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same. We're just giving themnore margin with tech
specs, like Mark said, primarily to accommobdate to
give us nore instrunent uncertainty margin going
forward

MEMBER S| EBER. Thank you.

MR. FINLEY: The condensate storage tank

m ni mumvol une in the technical specifications will be

increased. And this is due to the basis for that tank

to provide two hours of decade heat renopval
capability. Cbviously, our decay heat will be
i ncreasi ng.

The feed isolation valve that we talked
about nodifying is actually a back-up valve to the
feed regulating valve. The feed regulating valve is
the primary closure that we rely on in a main steam
line break. It actually closes in ten seconds. This
new valve will be closing in 30 seconds. However,
that's faster. You can see here twice as fast as the
current valve that we have in the tech specs, whichis
t he feed punp di scharge val ve.

So not only will be the valve be closing
faster, the new valve, it's also closer to the steam
generator down the pipe further. So that's better from
t he standpoint of shutting off the hot water in that

pi pe closer to the steam generator.
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And then finally there are changes to the
safety setpoints, and 1'Il defer to the safety
analysis section and talk about each of those
specifically.

And the last thing l'd |ike to speak to at
this time is the inportance of industry operating
experience. This has been factored into every aspect
of the project for the G nna power uprate. |'m going
to touch briefly here on a few of the topics to give
you a sense of what we | earned, but by no neans is
this a conplete Iist.

Vibration induced failures, obviously
we' ve understood the history of vibration induced
failures throughout the industry, specifically on
smal | bore piping. One of the things we're doing here
is incorporating all of the failure points that we've
seen in industry, and in fact all of the snmall bore
piping that's tied to the large piping that will see
fl owincreases, and nmade that a part of our vibration
nonitoring plan as we escal ate the plant.

MEMBER S| EBER: The architect engineer for
your plant was Stone & Webster?

MR. DUNNE: No. The original architect
engi neer was Gl berts. G nna was a turnkey plant and

West i nghouse was basi cal |y responsi bl e for pickingthe
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AE and the constructor. And for the G nna of G nna,
t hey chose G| berts.

MEMBER SI EBER:  Back in the days when your
pl ant was built the piping engi neers typically did not
do a rigorous analysis on supports for small bore
pi ping, particularly a seismc analysis. They used
tenplates and said at, you know, every 20 feet |'m
going to put a hanger and it'll look |ike this out of
t hei r cookbook.

Have you ever gone back and reanal yzed
wi th nodern anal ytical tools the response and support
system for your small bore piping or are you still
relying on the tenplate type of hanger design?

MR. DUNNE: For our safety related systens
in the late '70s early '80s, we went back and did a
seism c upgrade program but that was | think for
piping two inches and larger in general. The small
bore piping we're just basically using engineering
j udgnment for adequate supports.

Bal ance of plant there was no attenpt to
go back and redo that. It's primarily based upon
operating experience where i f we see support damage or
something, we'll go in and analyze it to see what
could have caused it and whether it's something

related to design that needs to be changed.
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MEMBER SIEBER: Ckay. That's typically

what |icensees did in that period. And that | eaves out
things like vents and drains and instrument inpulse
lines. In the history of your plant have you had
cracks or other failures of those types of |ines;
vents and drains and --

MR. DUNNE: We've had sone socket weld
failures. | don't think we've had a | ot of them but
we' ve had sone of them Usually they attribute it to
a construction defect that basically propagates over
the operating life of the plant.

MEMBER SI EBER. COkay. But you've never
had one break off? You just have cracks that caused
| eaks, right?

MR DUNNE: |'mnot aware in the tinme |'ve
been there of any that have broken off. The one event
that | amaware of is that we had a pre-separator tank
fail on us in the early '90s, which was an erosion
i ssue due to an inadequate material. And we --

MEMBER S| EBER. What was the tank again?

MR DUNNE: It's a pre-separator. @G nna
on the HP turbine outlet to the MSRinlet installed
pre-separators to a decreased noi sture |oading --

MEMBER S| EBER  Ckay.

MR. DUNNE: -- on the MSR separator, if
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you will, inthe md '80s. It's a skimer basically
in the piping going towards the MSRto try and do sone
preferential noisture renoval. The noisture that
removed is routed to a tank and then gets trained to
a feedwater heater through a control valve. 1In the
early '90s we had one of those tanks fail on us due to
erosion --

MEMBER S| EBER  Yes.

MR DUNNE: -- within the tank due to an
i nadequate material. That's the biggest thing that |
remenber. W basically went in and nodified all our
t anks.

One of themfailed, | believe we have two.
Yes. And so we nodified the one and then the next
refuel i ng out age we repl aced both tanks with newtanks
wi th basically upgraded materials for erosion issues.

MEMBER SI EBER: Ckay. Thank you.

MR. FINLEY: And let nme ask Roy G Il ow
audi ence. He's operated the plant for nmany years. He
can speak to experience here.

MR G LLON Yes. |I'ma senior reactor
operator. |'ve worked 23 years at operations. And |
recall any kind of failure like you're talking to.
The things we've had is inpingenent issues in sone

extraction steamlines |like Jimnenti oned. But never
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any failure of vibration induced failure of a line
that |'m aware of.

MEMBER SIEBER. (Ckay. Thank you very
nmuch.

MR. FINLEY: Wth respect to the turbine,
one of the |l essons learned in the industry i s when you
goto these nore efficient | owcl earance machi nes t hat
the likelihood of rubs especially during power
increase or conming up to speed and |ow powers
i ncreases, and one of the things we | earned here was
that you can't have an asymetric |ineup of your
feedwater heaters on the turbine. It sets up a
gradi ent across the turbine which can cause these
rubs. So we're going to factor that into our
operating process.

Turbine control valves. Again, we're
going to the valves w de open nopde. One |esson we
| earned here is that instead of having all four val ves
corme of f their shut seat when you initially cone up in
power and starting the plant up, is to stagger two of
the valves slightly. And so we have nore bite on two
of the values, and the other two will lag for sone
period of time before they all cone up together. So
this will help the control issues.

| so- phase. You're probably aware of
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failures due to flow induced vibration in iso-phase
bus ducts. These happened at plants that significantly
increased their air flowin the bus ducts. W have a
smal|l increase in air flow, but well wthin what our
analyzed limt is for increasing vibration in the bus
ducts.

W' ve also carefully |ooked at the heat
| oads on the system to make sure that that flow is
adequate to handl e the heat renoval

Step-up transfer cooling. There have been
i ssues for plants that didn't really understand the
heat | oads on their cooling system And in particular
they didn't understand what the anbient |oading, the
anbient air tenperature was surrounding their
transforners. W did a study during the hottest tine
of the year to verify what the anbient conditions
bef ore we anal yzed the heat | oads.

Power neasurenent. There's been issues
with respect to secondary calinetric calculations in
particular. And Gnna's |looked at all of the inputs
to the secondary calinetric calculation and verified
t hat we have the right scaling, that we have the right
ranges on all those i nputs and that the accuracy won't
be conpron sed.

And then finally with respect to operating
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setpoints: Steam pressure, T ,,, OT all those have
been issues. W've |ooked carefully at the nargins
there. W' ve used Westinghouse to optim ze the
margins. And we feel we have plenty of operating
margin to be.

And with that, I'll conclude ny first
presentati on.

|'d like to introduce Dave WIson who is
the licensing lead for the project to discuss the
process.

MR WLSON. Good norning. |'m David
Wlson. |'ma principle engineer at G nna Station
| " ve been there about 20 years.

Most notable |ast acconplishnent was |
wor ked on a license renewal project. |I'mcontributing
to power uprate here.

What |'d like to talk about is RS-001
submttal, the fact that we added sone additi onal
sections, the level of staff interaction we had and
the level of review effort we made. 1'Ill be brief.

VWhat we wanted to do was give them
everything that they asked in RS-001 plus everything
we think they needed based on operating experience
fromother utilities. And we got a |lot of coaching

and a lot of good interactions with the staff, so we
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were very pleased with that.

In order to pull the job off successfully
we added sone uni que sections that aren't in the RS-
001 docunent. W tal ked about our renewed operating
plant |license in every section that had an i npact. W
tal ked about the system evaluation program we
underwent in 1970s and '80s and how that relates to
our CLB, our current l|icensing program And we gave
thema section 1 to RS-001 which we considered to be
a roadmap of |essons learned that allowed the staff
and the station to enter the di al ogue on howto rel ate
the facts that were not designed for the standard
review plan, and have opened an honest dial ogue and
di scussi ons.

W nmet frequently with the staff. W had
very timely neaningful interactions. That is, as you
heard, before we had presubmttals and that all owed us
to keep working on the nmajor submttal while giving
t he governnment an opportunity to work on the | ong | ead
ti me eval uations.

Everywhere we had the opportunity we
i ncor porated | essons | earned.

W had no surprises in our revieweffort.
Communi cations were pronpt and they were very cl ear.

And we worked through the issues.
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W had a very rigorous owner acceptance
revi ew of our vendor inputs. Qur acceptance reviews
were proceduralized and we did get quality assurance
reviews of those to nake sure that we were follow ng
our procedures. And, by in |large, the NRCrevi ews went
very well. The questions that were asked were
nmeani ngful and relevant. And it was pleasurable to
have a |line of reasoning with RAl that canme in. That
real ly kept us fromhavi ng m scommuni cati ons and del ay
sin the process.

MEMBER WALLIS: You had all these
interactions with the NRC. Did you have sone revi ews
from sister plant people or sone sort of internal --

MR WLSON: Yes, we did. W had --

MEMBER WALLIS: Did you find that useful?
Did you get information which you woul dn't ot herw se
have got that way?

MR. WLSON: Oh, absolutely.

MEMBER WALLIS: Al right.

MR WLSON: And we also fostered that in
the industry. W're now providing our expertise, if
you will, to other utilities. You know we're trying
to push the | essons | earned throughout the industry.
So we had principally Kewaunee was a very big help to

us. And we had them up several tines.
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W had a sequester week where we took
i ndustry experts and our staff and our vendor experts
and we | ocked ourselves away for a full week going
over the hard issues and review ng the operating
experience and trying to make sure that we actually
understood the inplications of sone of the operating
experience that we saw in the industry, and that we
correctly dealt with it.

It was a pretty rewardi ng project to work
on. W were pleased with the interactions of the
staff.

| f there are no questions for nme, 1'd like
to introduce Gord Verdin. He's our fuel |ead.

MR M LANO W had originally planned for
a break now. But we can go on.

MR. FLAHERTY: Yes. W'Il go on.

MR MLANG 1'd like to take a break
after his?

MR FLAHERTY: After that?

MR. M LANG Thank you.

MR, FLAHERTY: That would be fine.

MR.  VERDI N: Good norning. M nane is
Gord Verdin, |I'm a principal engineer at G nna
Station. I'mthe principal engineer for the primry
systens and reactor engineering group. |'ve been at
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Gnna for 9 years. 1In those 9 years |'ve served
primarily in the areas of reactor engineering, steam
generator engineering and also in engineering
anal ysi s.

| do have an SRO certification and | was
an STA for a year and a hal f.

Prior to that | worked for 4% years at
Babock & W1 cox Canada as a steam generator thernmal
hydraul i ¢ designer and as a steam generator service
engi neer.

Today |' mgoing to tal k about fuel and the
core, in particular the fuel assenbly design that
we're going to be inplenenting with the EPU. The goal
of this fuel assenbly design was to recover and
i mprove margins for the EPU conpared to the current
fuel. And also we wll be adding sonme additional
robust features that Westi nghouse has i npl ement ed over
the last several generations of fuel that they've
made.

MEMBER WALLIS: In getting the power
uprate, this nmeans you have nore fission material in
t he core?

MR. VERDIN. That is correct.

MEMBER  WALLIS: 1Is it roughly

proportional ? Do get the same sort of burnups the new
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fuel ?

MR. VERDIN: The burnups will be sinmlar.
We're currently we're as far as average fuel assenbly,
di scharge burnups are approxi nately 50,000 negawatts
days per MIU. That should be simlar. The actual per
fuel assenbly uraniumloading is going up from about
346 kilograns wuraniumto about 396 kil ograns of
ur ani um

I'"'m going to talk about core design
briefly. Sonme of the strategies and the nunber of
feeds that we'll be doing. bviously as part of this
uprate, it's afairly large uprate, we will be putting
in additional feed assenblies over what we normally
woul d for the first two cycles. Then we'l|l get back to
a nunber of assenblies that's simlar to what we're
using currently.

And then lastly I'm going to tal k about
core operating limts. This is where |'l|l address the
CACC versus RAQCC question that was asked previously.

In front of you can see the diagram
showi ng both the current G nna 14 by 14 opti m zed f uel
assenbly, that's the OFA. 1'Il refer toit as OFA from
now on. And on the right side you'll see the new 422
Vantage Plus 9 grid G nna assenbly.

The significant changes that we've
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i npl enent ed here are the rod outside dianeter i s going
to be changing from .4 inches to .422 inches. That
obvi ously gives you a | arger surface area and helps to
recover DNBR margin that you -- as a result of the
uprate, obviously, we do need to cover nmargins and
that's one of the way that we do that. That al so,
obvi ously supports the increase in uraniuminventory
that | had previously discussed.

MEMBER WALLI'S: This gives a higher fluid
vel ocity?

MR VERDIN. Yes. The fluid velocities
are higher. And what | will address is the thernma
hydraulics. It seens a little counter-intuitive. Wen

you first see it, you think that you're going to see

a reduction in volunmetric flow | wll address that.
The fuel rod |lengths thenselves will be
increasing 3.6 inches and the fuel stack wll be

i ncreasing 1.85 inches.

MEMBER WALLIS: And all this increase
seens to be in the last little piece between grids 8
and 9, is it?

MR VERDIN. Correct. | wll address
degree issue --

MEMBER WALLIS: You will address that,

too. in
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MR VERDIN: -- as well nonentarily.

But this rod I ength and fuel stack you'l
see that we're actually building in additional plenum
| ength i nside each fuel rod. That plenum|ength hel ps
to accommopdat e the additional fission gases and al so
t he gases from burnabl e absorbers, the Zirc diboride
obvi ously generates heliumgas it burns up. So that's
a margi n enhancenent to increase the plenum | ength.

The other thing is the increased fuel
stack. By increasing 1.85 inches you obviously also
reduce your linear heat generation rate for a given
power |level. So it does give you sonme margin in terms
of central line tenperatures and that sort of thing.

One of the things you can see as a result
is the top nozzle for our fuel will be changing. The
current 059 grid assenbly has a unique -- | believe it
is now uni que, there was nobody el se that was using
that anynore. W wll be going to the standard
West i nghouse top nozzle, which is the shorter top
nozzl e that's pictured.

MEMBER S| EBER: During a couple of cycles
you'll be operating with both types of fuel?

MR- VERDIN: That's correct. For two
cycl es.

MEMBER S| EBER: VWhen | | ook at those from
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a seismc standpoint, the grid straps are supposed to
align to give you lateral support. On the other hand
in your operated fuel assenbly the top strap does not
have a counterpart for support?

MR VERDIN. That's correct.

MEMBER S| EBER: Has that been anal yzed and
is that satisfactory fromthe seism c standpoint?

MR. VERDIN: Yes. Oiginally we are a nine
grid assenbly, which is wunique as well. Most
West i nghouse assenblies including the other 422V+
products that are out there are seven grid assenblies.

Oiginally we even | ooked at potentially
going to a seven grid assenbly. But overall, you could
not nake this work with the grid assenbly -- or the
grid height m smatches that you woul d.

Early on in the project during the
i npl enent ati on of this or t he desi gn and
conceptual i zati on phase, there was a | ot of di scussion
as to whether we put those two grids such that there
is some overlap, that's thetop gridIl'mreferringto,
or whether we go this way.

MEMBER S| EBER  Yes.

MR. VERDIN: There's really benefits and
detractor from either approach. |If you put them

obviously, inaline that you get better, there's | ess

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




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

59

cross flowat that grid because obviously grid height
msmatch is also a source of crossflow If you
actually look at it, it can exacerbate crossfl ow

The di sadvant age i s that you woul d have to
put that rod or that grid so far below the top of the
rod that you have a long |l ength, and that turns out to
be a sensitivity in terms of vibration.

In the end what was determ ned was they
di d extensive anal yti cal anal ysi s. W' ve al so tested
these two assenblies next to each other at
substantially higher flows. And the results of the
testing and the results of the analysis really
i ndicated that either approach would have worked
However, this approach for the long termonce we get
to cores that are all 422V+ is superior.

MEMBER SI EBER: Now the purpose of the
testing that you did, was that to evaluate and | earn
about the degree of mxing or to | ook at the strength
of the assenbly and the seismc characteristics, or
bot h?

MR. VERDIN: There were nultiple types of
tests.

MEMBER S| EBER  Ckay.

MR. VERDIN. There was testing, the

original testing is what's called the FACTS | oop
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which i s basically you put the fuel assenbly by itself
in the loop and you pass flow through it. It's used
to validate hydraulic design aspects, pressure drops,
that sort of thing.

There's al so what's called the VIPRE test.
And the VIPRE test is where you actually put an CFA
fuel assenbly next to one of the new fuel assenblies.
And they run it for an extended period of tine,
several nonths, at higher than design flows. They
have a whole bunch of various things to | ook at
individual rod vibration, fretting; that sort of
thing. Looking at conpatibility.

MEMBER S| EBER  Yes.

MR VERDIN:. And then there's other
testing specifically what you'rereferringto,whichis
the seismc. There's grid crush testing --

MEMBER SI EBER  Ri ght.

MR. VERDI N: -- on individual grids where
they heat the grids up to operating tenperature and
then they basically put enough energy into them to
verify that they're adequate.

As far as seismc design, the fuel
assenbly was designed for LOCA plus SSE. One of the
licensing basis, things that will be discussed | ater,

is the changing to the | eak before break to limt the
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size of different breaks that can occur. And under
t hose conditions, under the |icensing basis LOCA SSE
there's at least a 50 percent nmargin. Approximtely
hal f of the all owabl e | oadi ng was what was cal cul at ed
inamx core, in atransition core.

MEMBER SIEBER A coupl e of other
guesti ons.

MR. VERDI N:  Yes.

MEMBER SI EBER. The grids thensel ves, the
support for the rod is brought about by having to
di npl es that are at adjacent corners, two springs.

MR VERDIN: That's correct.

MEMBER SIEBER. Wth a |larger rod that
nmeans you have to reduce the size and defection of the
spring. Does that change the stability at all?

MR- VERDIN: Like | said, there was
testing done where they put the 422V+ and OFA
toget her. They run themat substantially higher flows
than they will see in the reactor to determ ne the
stability, to |l ook at threadi ng. And the 422V+ design
with the | arger dinples that we have, that we're goi ng
to be having with this new fuel, showed excellent
fretting capability, which would obviously indicate
t hat you have adequate hol ding force.

MEMBER S| EBER:  Ckay. Now the grid straps
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have little tabs and vanes and wings in order to
pronote m xi ng?

MR VERDIN. That's correct.

MEMBER SIEBER. And it seens to ne that
you have a smaller overall cross section, snaller
footprint here. So |l would expect the flowto be | ess,
but |I think you said the flow is greater. Does that
nmean you sacrificed in the tabs and vanes and wi ngs in
the m xi ng area?

MR VERDIN: What we have done is we have
gone to a new grid design that has thinner straps. The
thinner strap design, basically the reduction in
pressure drop at the grids, offsets the increase in
pressure drop due to friction along the fuel rods.
So, yes, the straps are thinner. The straps t hensel ves
went t hrough what's call ed a VI STA hi gh-frequency t est
where they basically | ooked at fatigue of the straps
and that sort of thing and determ ned that the straps
wer e adequate for the design

Al so, this is obviously simlar to designs
that are in service. The 422V+ has seen three cycle
service at Point Beach. | believe it was put in at
Poi nt Breach in 1997. And it has been di scharged and
it has had satisfactory experience.

One of the changes we did nmake to the
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grids | should nmention is we have gone to a bal ance
vane design

MEMBER S| EBER  Ckay.

MR. VERDIN: The 422V+ product that's in
service right now, it does not have a bal anced vane
design. And as a result, that potentially can be
resonately self excited because it has a net force.
The bal anced vane design actually rotates the vanes in
the four quadrants of the grid to reduce the net
force. And we have inplenented that. That's a robust
features that's inpl enented fromprevi ous West i nghouse
desi gns.

MEMBER S| EBER: Ckay. Now the grid straps
made out of Zircal oy?

MR. VERDIN. No. The replacenent grid
straps will be made out of ZIRLO.

MEMBER S| EBER  ZI RLO.

MR VERDIN It's a --

MEMBER SIEBER Al except for the
springs?

MR. VERDIN: No. The springs are part of
the grid. They're stanped in it.

MEMBER S| EBER  Oh.

MR. VERDIN. The only grids that are not,

there's alloys --
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MEMBER S| EBER:  You're not worried about

the spring relaxing due to irradiation?

MR. VERDIN. There is spring relaxation as
aresult of irradiation, but that's eval uated as part
of the test. And on the test --

MEMBER SIEBER. So it still work at the
end of life?

MR. VERDIN: -- because we don't irradiate

Par don?

MEMBER SI EBER: It will still work at the
end of Iife? It naintains contact all the way to the
end of life?

MR- VERDIN: That's correct. | don't
remenber the criteria. | think it m ght be one pound
that it's supposed to be mmi ntai ned.

MEMBER SIEBER: Well, if you don't do
that, it'll fret and then you got a danaged fue
assenbl y.

MR. VERDIN. Right. Right. And |ike
said, there is 422V+ product has been irradi ated for
three cycles and discharged with adequate service
hi story. No known fail ures.

MEMBER SI EBER. Do you have any idea as to

how big a particle, aninpurity particle would be that
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woul d still make it through the fuel assenbly w thout
getting snagged on a grid strap or caught in between
two rods, or captured soneplace in order to bl ock the
fl ow?

MR VERDIN. The G nna --

MEMBER S| EBER: For exanple when you're in
recircul ation.

MR. VERDIN. Right.

MEMBER SI EBER. And you're punping gravel
t hrough your system

MR. VERDIN. Right. As far as the G nna
fuel design, we do have a debris filtering bottom
nozzle. W've had that for some tine. | believe the
holes in the debris filter bottom nozzle are .23
inches. | renenber |looking at it a few weeks ago
that's the nunber that sticks in ny head.

But if you | ook, the actual bottomnozzle
will filter.

MEMBER SI EBER. (Ckay. So the debris --
wel |, that prevents you fromgetting debris up in the
fuel and vibrating and naking a hole. On the other
hand, all the debris could go to that bottom nozzle
and block it.

MR. VERDIN: Correct.

VMEMBER S| EBER: Has t hat been eval uat ed?
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MR. VERDIN. That is currently -- Gnnais

i npl enenting an active strainer design --

MEMBER S| EBER  Yes.

MR VERDIN. -- that's going to be
install ed during our 2006 outage.

MEMBER S| EBER: An active strainer?

MR VERDIN: That's correct. | think we'll
be the first plant to inplenent an active strainer.

MEMBER S| EBER:  You'll be one of four

yes.

MR. VERDIN: Yes. That's being eval uated
as part of the downstreameffects analysis. | haven't
been really involved in that, so I'll have to defer
to--

MEMBER S| EBER: What part of your strainer
is active? What does it do? Scrap or --

MR. VERDIN. What it's got is it's too
| arge boxes. | believe they' re about three feet
square. And on top of themthey have a conb and
sweeper design with a notor that obviously sits up
hi gh enough as to not be potentially inpacted by the
wat er | evel in the containnent at that point. And t hey
basically have from those |large boxes that are
perforated and have the perforated top, there's

perforated pipes that go over to the sunp. The sunp
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itself will be sealed. The current sunp such that al
wat er has to go through this strainer mechani sm

MEMBER SIEBER: And that will receive
ener gency power ?

MR VERDIN: Yes, that's correct.

MEMBER S| EBER: Safety grade power.

MR. VERDIN: Correct.

MEMBER SI EBER: Ckay. Thank you.

MEMBER MAYNARD: A qui ck question on the
PLV. There's been a nunber of fuel failures in the
i ndustry associ ated with new fuel designs supposed to
i mprove overall fuel design. Is this a new design or
do you have uni que aspects for your new fuel or is
this a proven --

MR. VERDIN: This is based upon a proven
design, which is the 422V+ that's currently in
service. | believe the | ead plant was Point Beach. |
think it was 1997. So it has seemfull -- a full
irradiation for three cycles and it has been
di scharged. It's also now in use at Kewaunee.

The changes that we have versus those
pl ants, obviously we have the nine grid design versus
the seven grid design. W tal ked about swappi ng over
to a seven grid, couldn't nmake it work.

The other features that we've got that
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they don't have, | actually will get to thema little
bit, but basically they're things |ike the bal ance
vane design. That's a robust feature. That's
somet hing that we added to i nprove our fuel assenbly
over their fuel assenbly based upon ot her robust fuel
designs that are in service.

W' ve al so done a coupl e of other things
to our fuel. W increased the rod length .2 inches;
that's to provide additional plenum volunme, nore
margin for rod internal pressure issues.

W al so when we first went down the path
of this fuel transition, we were going to use an
identical fuel rod design to those plants. However,
because of rod internal pressure it was decided that
we woul d renove pellet fromour fuel stack to get this
143. 25 inch fuel stack

So there are slight differences, but in
general it's very simlar to that project.

MEMBER MAYNARD: | woul d caution because
someti mes sone very mnor changes that were supposed
to inprove turns out to create an unexpected probl em
t 0o.

MR. VERDIN. Right. ay. Thank you.

MEMBER WALLIS: Is this a fairly sinple

fuel design or is it one of these custom tailored
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things that has varying enrichnments at different
pl aces and all that?

MR. VERDIN. No. This fuel assenbly design
has within the fuel assenbly itself other than the
axi al blankets at the top and the bottom it has a
comon enrichment, okay?

MEMBER WALLIS: It's uniforn? Ckay.

MR VERDIN. That's correct. It has 2.6
percent m n. enriched annul or axial bl ankets. W have
annul or axial blankets to provide additional gas
pl enum volunme. Again, a lot of this comes down to
these rod internal issues.

The assenblies have nultiple burnable
absorber patterns. They can go anywhere from16 to 64
to 100 rod burnabl e absorber patterns per assenbly.
That's core design specific. But other than that, no,
it"'s not aparticularly -- it's actually quite simlar
to what we have right noww th the features that |'ve
said. Ckay?

One of the things | just wanted to nmention
briefly is the top nozzle on the 422V+ desi gn you can
see that it sits higher. That does have sone inpacts
on our rod position indicating system and on our
control rods. Currently our control rods will go out

to 230 steps. The new control rod maxi mumw || be 325
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st eps.

The other thing is the m croprocessor rod
position indicating systemthat G nna has is a uni que
system Because of the way it's a uni que systemt hat
every 12 steps reads the end of the drive rod, we have
to do sone firmvare changes to our m croprocessor rod
position indicating system And those are in progress.

MEMBER MAYNARD: | don't know if you're
going to cover this later or not, but it |ooked like
during these transition cycles you' re going to have
potentially some di ff erences in rod hei ght
i ndi cati ons?

MR. VERDIN: Correct.

MEMBER MAYNARD: |Is that going to be
handl ed -- | don't know how confusing that's going to
be in the control roomor on your systemor for the
operators there?

MR. VERDIN. For the first cycle, and for

the first cycle only we will have either one or two
banks of control rods that will be over OFA fuel
Ckay? The remainders will be over the new 422V+ fuel.

What we plan to do is once we close the
trip breakers, is we plan to go into bank node,
wi t hdraw t hose banks, five steps, and then basically

reset the rod control systemsuch that it thinks that
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everything is at zero steps. That way there should
really be no inpact on the operator at all.

MEMBER MAYNARD:  Ckay.

MR. VERDIN. Oher than, obviously the
process of the original extraction by five steps.
kay?

MEMBER SI EBER: Have you done the core
desi gn yet?

MR. VERDIN. The core design?

MEMBER SI EBER:  So you know what fuel will
go where?

MR. VERDIN. W have a candidate, a |ikely
candi date | oading pattern that's in the process. one
of the issues that we've had with this transition is
t he OFA fuel does have a snmall plenumlength so it is
nore limting from a rod internal pressure
per specti ve.

During the last <cycle we actually
i npl enented, our core designer recommended and it
turned out to be a very good recommendation, that for
the 100 rod patterns that we had, that we actually go
to a 120 rod pattern with a | ower |oading, so we had
ei ght assenblies that were of the OFA design that had
| oner internal gas pressures. But that is the first

cycle margin issue is rod internal pressure. And it
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requires that we actually put those OFA assenblies
that are limting in|ower power |ocations and do nore
detailed fuel rod design

MEMBER SI EBER: | presune you operate or
design the core with a | ow | eakage pattern?

MR VERDIN. That's correct.

MEMBER S| EBER: The assenblies that will

contain rods that operate at the bite level, | take it
all those will be new assenblies?
MR VERDIN:. | don't understand. Are you

referring to --

MEMBER S| EBER  You have sone rods
inserted sort of partially?

MR VERDIN. Yes, we nmaintain --

MEMBER SI EBER. So you can control it?

MR. VERDIN:. W maintain control bank
delta very slightly inserted in the core. It's the
only thing --

MEMBER S| EBER:  That would be all new fuel
assenbl i es?

MR. VERDIN: No. Actual delta will be OFA
fuel assenblies.

MEMBER S| EBER: Al OFA fuel assenblies?

MR VERDIN. That's correct.

MEMBER S| EBER:  Ckay.
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MR. VERDIN. We're actually |ooking at

other things. It's really beyond up the uprate. It's
RCCA |life. W're looking at potentially operating
control bank delta out of the core in the future
sonmet hing we' re assessi ng.

MEMBER WALLI'S:  Now you need nore boron to
control the initial reactivity? You need nore boron
in the cooling systenf

MR. VERDIN: Yes. The RCS boron will
i ncrease slightly.

MEMBER WALLIS: All right. Does this have
any effect on the spent fuel pool, this new fuel ?

MR. VERDIN: This fuel that we're putting
in is actually this 422 .422 inch rod design is
actually very simlar to the fuel that we used in
cycl es one t hrough seven. W had Westi nghouse st andard
fuel .

MEMBER WALLI S: Yes.

VR. VERDIN: I n cycle eight we
transitioned to another fuel vendor for a period of
time. The original fuel was .422 and froma
reactivity perspective it's actually -- it's been
assessed. It's in our current spent fuel for
criticality analysis this size of fuel rod with

enrichments up to five percent.
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MEMBER WALLI'S: You have a huge margin as
| understand anywhere in the spent fuel pool for
criticality.

MR. VERDIN. W have in our spent fuel
pool several regions. W have two regions that have
borated stainless steel racks that were installed in
1997. W have ol der regions that are borallex racks,
which are no longer accredited in the criticality
anal ysis. That requires credit for cellular boron.
W do that by checkerboarding. It's a burnout versus
years of decay pattern. But that's all been assessed
and it's bounded by the current standard fuel that's
in the spent fuel pool.

MEMBER S| EBER:  You have a maximum|limt
on new fuel enrichnment based on your spent fuel pool
design, | take it?

MR. VERDIN. Yes. We do not exceed five
percent. Typically it's 4.95 wth Wstinghouse
uncertainties.

MEMBER SIEBER: And you will neet that
with all anticipated future core designs?

MR VERDIN:. We will not load a core with
hi gher enrichnment than that.

MEMBER S| EBER  Ckay.

MR VERDIN. Ckay?
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MEMBER S| EBER:  Thanks.

MR VERDIN:. As | nentioned, sone of these

slides were obviously done because of the questions
t hat have cone through, but this nine grid design is
based on the fuel proven seven grid design. The
bal anced m xing vanes that | nentioned is a robust
feature. The increased dinple contact area are
designed to reduce wear rate and provi de nore margins
in the fuel assenbly.

Anot her change that we're making is to
what's called tube and tube guide thinbles. This is
anot her robust fuel assenbly feature that we're going
to be inmplenmenting in our fuel. This design is
actually anorerigidguide thinble that's designed to
-- it's actually sinpler to nanufacture than the
doubl e dash pot, but it also provides additional
mar gi n agai nst burn up induced bow ng that can cause
inconplete rod insertion in the fuel.

And | nentioned these other things, so
I*1l continue.

| al so nentioned the testing. This is not
all of the testing. | nentioned grid cross testing
and that sort of thing, but there is the FACTS | oop
that was done to validate the hydraulics for the

assenbly, the aTs, that sort of thing.
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The VIPRE was the long termwear test of
the optimzed fuel assenbly adjacent to the 422V+
assenbly. That was | ooking at things |like cross flow
and wear. There's an extensive wear testing done in
this fuel assenbly.

And lastly, the VISTA high-frequency
testing for the straps that | nentioned previously.

As far as the core design is concerned,
we' ve already discussed we will have two transition
core cycles that contain the OFA fuel assenblies. The
probably feed assenbly quantities are listed. For the
first cycle, which is cycle 33 which will start in
Novenber of 2006, we're anticipating 53 assenblies
will be required. There are 121 assenblies currently
and in the future in the G nna core.

The 52 -- just because it's a 121 assenbly core,
we have a center fuel assenbly. So you can see when
you | ook at these nunmbers anywhere there's an odd
nunber nmeans the center fuel assenbly wll be
repl aced.

The first cycle 53, then we'll be doing 48
assenblies projected currently in cycle 34, which is
the second transition cycle. And then once we get to
the equil, all 422Vv+ cycles wll basically be

oscillating between a 45 and a 44 assenbly rel oad
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The 45, obviously, we'll be replacing the center
assenbly every ot her cycle.

MEMBER SIEBER. | take it even though
you're using a type of |ow | eakage |oading pattern
that the overall, the fluence to the reactor vessel
will increase for the power uprate?

MR VERDIN. Yes. The reactor fluence
will increase conpared to previous |ow | eakage core
desi gns.

MEMBER SI EBER  Ckay.

MR. VERDI N: If you were to actually | ook
at things like outside of the vessel, the concrete,
t he supports; the actual fluence that's |eaving the
vessel is less than the original out/in fuel | oading
fluence that's out there. So we still remain bounded
by the original plant analysis.

MEMBER SI EBER  Ckay.

MR. VERDIN. Okay?

MEMBER SI EBER: That woul d have been ny
next question.

MR. VERDIN. Ckay.

MEMBER S| EBER. Thank you.

MR. VERDIN. Al right. Lastly, as |
nmentioned or was previously nentioned, the EPU

anal yses were done for a range of tenperatures from
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564.6 to 576°F for our average RCS tenperature.

The rel oad designs it has been deci ded, we
made this decision several nonths ago based upon the
turbine design and sensitivity information from the
vendor that we would use 574°F to satisfy the
requi renents that Jim Dunne previously discussed.

Lastly, core operating limts. As was
previously nentioned, our axial power distribution
techni cal specification we'll be transitioning from
t he constant axial offset control nethodology to the
rel axed axi al offset control nethodol ogy. The reason
for this transition, this was predom nately done and
"1l put some figures up in a nonent to show you what
it really neans, we were concerned when we first
started on the uprate transition at the possibility of
a crud induced power shift situation. Simlar has
occurred at several other Wstinghouse pl ants.

Crud induced power shift is basically in
pl ants that have a very high nassive operation rate
off he fuel. Can tend to actually concentrate boron in
the crud at the top of the core. It can suppress the
power distribution down. Has various challenges to
t hings |i ke shutdown nargin.

One of the challenges that we were

anticipating if we did get crud induced power shift
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was t he CACC net hodol ogy that we currently have i n our
tech specs really requires us to very tightly control
axial offset. If we do not control or if we cannot
control axial offset within the narrow band, we
basically get into what's called the accurul ati on of
penalty tine due to the build in of abnormal Xenon
power distributions. Xenon and power distributions.

W wer e concerned t he way our current tech
specs are if we accumul ate one hour of penalty tine,
that means if we cannot nmaintain it within this tight
band for one hour, we basically are forced to go bel ow
50 percent power for 24 hours that allows you -- and
get back in the band and reestablish the correct Xenon
power distribution.

We were concerned because one of the
i ssues with crud induced power shift is during when
you do down power maneuvers, the boron tends to cone
out of the crud and t he power distribution then shifts
rapidly to the top of the core. It can actually
chal l enge vyour insertion limts on your rods to
mai ntain the flux down.

W were concerned at the tinme that we may
be subjected to CIPS and that we basically made this
as a mtigating strategy to help the operators and to

basically prevent this enforced -- tech spec enforced
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down power.

What we have done, | have contacted
Kewaunee who i s now near the end of this first wuprate
cycle at 1772 negawatts thernmal. They have seen no
evi dence what soever of CIPS. So we're thinking that
the RACC transition, obviously it still buys us
operational margin otherwise. But it appears that we
will not be inflicted with CIPS. And | really hope
we're not, because it will not be a nice issue to deal
Wi th.

MEMBER S| EBER:  Sounds |i ke a hockey gane.

MR. VERDIN: Cl PS.

MEMBER SIEBER: I n the penalty box.

MR. VERDIN. Yes. | can actually show you
that real quickly here. Just give ne a nonent.

MEMBER MAYNARD: Yes. | wouldn't be
overly optimstic until you actually operate it and
see it. Because |'ve been experienced with identical
plants, one having it and one not. A lot of it
depends on past chem stry, just a nunber of different
things that feed into that.

MR. VERDIN. Right. Right. W have
i npl enent ed sone ot her changes. W have inpl enent ed
changes to our operating procedures to put the 60

gallon per mnute et dow orifice in service at the
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time of any power changes.

One of the real reasons with CIPS is if
you actually look at the anal ytical nethods that are
used to predict CIPS, they're not -- | don't have a
ot of faith inthem So basically our anal yses said
that we originally said that we would not have or we
woul d be subjected to CIPS. Then the anal ysis said we
woul dn't. The difference was a smal |l anmount of carried
over crud that was used in the codes. It's really
sonmet hing, | agree, you cannot say for sure that you
won't get it.

Just to give you a real quick -- if this
nmouse wor ks. This shows you just very briefly what the
difference is between the two net hodol ogi es.

On the left you see the constant axia
of fset control nethodology. You can see there's a
green line which represents a target Iline. It
represents really where the core wants to be at an al
rods out condition. Then you have two red |ines plus
or mnus five percent axial flux difference either
si de.

W have to try to namintain flux between
those two red lines. If we get outside of the red
lines, we're basically into above 90 percent power,

the large black doghouse. You end up having to get
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back inthe red lines. There's no penalty tinme. It's
a tech spec requirenment or you have to get bel ow 90
percent power.

Bel ow 90 percent you accunul ate penalty
ti me anywhere between the black bounds and the red.
And if you're outside the black bounds, you're in
viol ation of the tech spec.

On the right you can see the relax axial
of fset curve. You can see the doghouse nowis really

your operating limts.

|"ve shown a green target line in there
still because it's inmportant to understand that with
RACC we're still going to operate according to the

CAOCC nmet hodol ogy. So our operating strategy, the
operators will still have a target, we'll still want
them to maintain the axial flux difference on that
target line. It's just that nowif they can't it due
toa CIPStype event, they can actually operate within
t he | arger bounds.

CHAI RVAN DENNI NG How did you actually
performthis control to keep it within the target?

MR. VERDIN. The control is perforned
basically during any type of a down power maneuver.
You are using rods and boron. So what it cones down to

is you have to basically bal ance what you're going to
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use to keep the rods in a position to keep the flux
where you want themto be. So basically the control
is done by typically rules of thunb. W have rul es of
thunmb at power |evels where the rods have to be for
various flux differences. W have recently

i mpl enented nore advanced codes wthin reactor
engi neering that can hel p us do better predictions for
the operators for these vents.

MEMBER MAYNARD: | woul d assune that
typically for a down power rmaneuver reactor
engi neering woul d be i nvol ved wi t h how much rod versus
boron changes in order to maintain?

MR. VERDIN. That's correct. That's
typical. Qur operators actually can use the rul es of
thumb during rapid down powers when reactor
engineering is not in the control room But, yes,
typically we would be involved for any planned down
power .

kay?

Core operating limts. As | nmentioned, the
CAOC to RACC transition. One other things about CACC
to RACC is that we are really trading off analysis
margi n for operating margin. Soinreality when you're
operating at your RACC |inmits, you are nore limting

than you would be during CACC. That's obviously a
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decision to really nmake that tradeoff, basically to a
much nore conplicated analysis in order to provide
yoursel f with additional operating margin.

There are no changes to the thernmal design
flow for the core. The actual volunetric flow, it's
been already said, that it will increase marginally.
This fuel assenbly does have a | ower overall pressure
dr op.

The actual -- Mark nenti oned previously as
well, the mass flow does decrease slightly. That's
just due to density changes.

The nomi nal 100 percent rate of thernal
power, heat flux hot channel factor will increase from
itscurrent limt of 2.45t0 2.6. This 2.45 currently
i s because of PCT and the SECY LOCA nethod that we
have right now The 2.45 limt was established for
t he new best estimate LOCA with autonmated statistical
treat ment of uncertainty nmet hodol ogy. Does support the
change to 2.6 and all the non-LOCA anal yses do as
wel | .

The nom nal 100 percent enthal py rise hot
channel factor will be decreasing slightly from1.75
to 1.72 in the 422V+ fuel. This is one of those margin
recovery things. Cbviously, with the higher powered

fuel, we go to a larger dianeter rod, we also bring
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down the F oh to i nprove DNBR margin.

The optim zed fuel assenblies thensel ves
will have a lower limt due to the transition core
penal ti es. When you put this |lower hydraulic
resi stent fuel assenbly next to the ol der OFA hi gher
hydraul i c, what you can do is you'll actually do have
cross flow from the higher resistance assenbly into
the | ower resistance assenbly. As a result, the COFA
[imts have to be | ower.

And the last thing is the shutdown margin
requi renents that we have will be reduced. Mark
nmentioned previously the addition the of a new
feedwater isolation valve. That feedwater isolation
val ves allows us to, in the event of a normal feed reg
valve closure failure, that normally closes in 10
seconds. Currently the feed punp discharge closes in
60 seconds. That tends to lead to nore water being
pushed i nto the steamgenerators. The required hi gher
shutdown nmargin with the current design in order to
limt the nmass and energy rel ease rate and the return
to power. So our shutdown nmargin requirenments will be
reduced to 1300 pcmfromcurrent end of cycle of 2400
pcm

MEMBER MAYNARD: So whi ch one of these are

you taking credit for in your analysis? Is it the
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main feed isolation in 30 seconds or the feed reg
valve in ten seconds?

MR. VERDIN. We do not credit the feed reg
valve. It is the -- Mark m ght be able to add nore to
this. But the ten second cl osure of the feed reg val ve
is the one that we would expect to occur. The 30
second is what we actual credit the analysis.

MR. FINLEY: Gordon, this is Mark Finl ey.

Gordon is speaking of the limting
analysis. W credit both in the safety analysis, both
the feed regulating valve and the new feed water
isolation valve. But for a failure, we have to
consi der single failure of that feed regul ati ng val ve,
the faster stroking valve. 1In that case in that
anal ysis we take credit for the new actuator closing.

MEMBER MAYNARD:  Ckay.

MR. FI NLEY: Ckay.

MR VERDIN. And |I'mgoing to introduce
Mark Finley again who was just up here. He's the
project director again. He's going to be discussing
saf ety anal ysi s.

CHAI RVAN DENNI NG That will be after the
br eak.

And are there any questions on the core

bef ore we nmove on? Ckay.
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Inthat case we will nowtake a 15 m nute,
whi ch neans that we'll start up again at 10:20

(Wher eupon, at 10:04 a.m off the record
until 10:20 a.m)

CHAI RVAN DENNI NG Proceed pl ease

MR. FINLEY: Ckay. Thank you.

Mark Finley. | nentioned that | was in the
safety anal ysis group at Calvert diffs. That does not
make an expert in the Wstinghouse safety anal ysis
nmet hodol ogy, little different from conbustion
engi neeri ng net hodol ogy under Westinghouse. But | do
have the experts or a representation of the experts
from Westi nghouse in the audience. So if you have
guestions that go beyond ny know edge, | won't
hesitate to call on them

VWhat |'d like to tal k about is the changes
to the safety setpoints. | nentioned under the |icense
anmendnent section that there were various safety
setpoints that are changing. [|'Il talk about those.

"1l also talk about the control setting
changes.

Tal k about the nethods that are changi ng
in the safety anal ysis area.

And then [I'Il talk about results from

LOCA/ non- LOCA cont ai nnent and dose assessnment and
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provi de a concl usi on.

First, the safety setpoints that are
changi ng. These are the setpoints in the technical
specifications. I'lIl go down the list briefly here. If
you have questions stop ne.

For the high flux trip we are reducing
t hat .

Ch, by the way, these are the anal yti cal
setpoints, i.e, the setpoints that Wsti nghouse woul d
use in their safety analysis. The actual field
settings are bounded by these anal ytical setpoints.
But the anal ytical setpoint is being reduced three
percent. And what that does is provide us a nore
responsive high flux trip for certain of the over
power transients.

Both the steam line hi-hi isolation and
the steamline hi isolation settings, which are based
on steam flow, are being increased. And that
i ncorporates or allows us to increase our steamfl ow.

The limting safety setting for the lift
setting for the pressurizer safety valves is being
reduced by two pounds from 2544 psig to 2542 psig.
Essentially driven by also load analysis. 1'Il talk
about those results in a second.

MEMBER WALLI'S:  You can actually set it as
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accurately as that?

MR. FINLEY: The tolerance in our setting
of the safety valves is plus or m nus one percent.
And - -

MEMBER WALLI S: One percent on -- a change
of 2 psigis within your tol erance?

MR. FINLEY: That's correct. The actual
field setting is nore than one percent below this
analytical limt. So we incorporate the field setting
tol erance under the analytical limt.

The next two set points actually were not
required for EPU, but again simlar to the setting we
di scussed previously. Because we were redoing the
analysis for EPU we wanted to get sone additiona
mar gi nt o support i nstrument uncertainty cal cul ati ons.
But we are reducing the safety injection setting on
t he pressurizer pressure from1715 psig to 1700 psig.
W' ve incorporated that in the LOCA anal ysis.

And simlarly, although in the opposite
direction, we're increasing the containment spray
setting from 32.5 psig to 33.4 psig. Small change.
Again, that one pound margin is wutilized in our
uncertain anal ysis.

And | astly --

MEMBER VWALLIS: And what's your
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cont ai nnment desi gn pressure?

MR.  FINLEY: [I'll show that on the
subsequent slide. The contai nnent design pressure is
60 psig.

Finally. the P-8 permssive setpoint,
which is the setpoint above which you'll have a
reactor trip on low flow, has been reduced from 50
percent to 35 percent. One of the reasons for the
fairly size change here is we're using the updated and
nore conservative mnethodol ogy from Westinghouse to
establish this perm ssive setpoint.

Wth respect to the control settings,
these are the control systens, the npbst significant
control systens that are fed into the safety anal ysis.
The full power and zero power setting for pressurizer
| evel, at the top there you see there 56 percent for
the full power setting. Twenty percent for the zero
power setting. That's an expansion of the range
conpared to what we have now, 50 and 35. However
these ranges that we're going to for EPU are very
simlar to what we had prior to replacing the steam
generators. As you recall, we nmentioned back in 1996
we actually had an average cool ant tenperature that's
very close to what we'll have for EPU. And t he program

I evel in the pressurizer was essentially the sane as
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well. So we're going back to that control regine.

Average coolant tenperature, we talked

about --

CHAI RVAN DENNI NG  Now hel p me agai n on
t he pressurizer level. \Wat happens at 56 percent? Is
that a trip.

MR. FINLEY: Okay. No. This is actually
the steady state control level. So this would be the
nom nal expected |evel at full power, 56 percent in
t he pressuri zer.

CHAI RVAN DENNING  Ch, I'msorry. | see.

MR. FINLEY: And then as you cone down in
power in a controlled fashion, the pressurizer |evel
woul d program down as wel | .

Aver age cool ant tenperature nentioned, 574
for full power, ranp down to 547 at zero power. That's
t he same zero power setting as what we had previously.

W have reduced the gain setting for rod
control on a power msmatch. W typically operate in
automatic rod control. And if you have a power
m smat ch setup beyond a certain point, you'll drive
the rods. W actually reduced the sensitivity, if you
will, onthis systemso that they won't drive as fast
or as far on a given power msmatch. And that was

actually driven by rod drop analysis in the safety
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anal ysi s.

MEMBER SIEBER:. Do you find running in
automatic for rod control gives you a |lot nore rod
notion than if the operator did it nmanually between
el enents that you had administratively set?

MR. FINLEY: Yes. I'"'mgoing to defer to
Roy G Il ow, our operations expert, to answer that.

MR G LLOWN No, we really don't have any
rod shattering type problens or typically we don't get
any steps at all in the automatic rod control at stay
state or close to stay state. W' ve had sone hot |eg
stream ng issues, and that isn't enough to give us a
rod notion even.

MEMBER S| EBER. Thank you.

MR. FINLEY: Wth respect to steam dunp
nodul ati on, one of our objectives throughout the
anal ysis was to maintain the G nna capability to ride
out a 50 percent load rejection, a fairly sizeable
power m smatch fromour design perspective. And to do
that we needed to essentially increase the response
for the steamdunp system So as you can see here the
tenperature range over which the steam dunps woul d
fully nodul ate has been reduced as far as the power
m smatch is concerned. And that just makes that steam

dunp system nore responsive to a |oad rejection.
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and then finally one of our instrunent
nodi fi cations which we think will provide benefit with
respect to operating margin is we're incorporating a
4.5 second tine delay filter on our T, indication
and what that does i s danpen out the oscillations that
we see in T,, which are common to Westinghouse and
other pressurized water reactors. You see sone
oscillation inthe T , indication just due to
i nconpl ete m xing as the hot water comes out of the
di fferent power | evel assenblies, you see different --
it's a hot leg streanm ng issue that Roy nentioned.

We do have some oscillations there. This
filter will danper those oscillations and actually
provi de a stable response for the operators.

MEMBER SI EBER: That al so t hough increases
the uncertainty of the nmeasurenent, does it not?

MR. FINLEY: W factor this nodule in the
| oop uncertainty calculation, that's correct. W also
factor in the time delay in the analysis as well. In
other words, we nodel this as an appropriate tinme
delay in the response.

MEMBER S| EBER:  And the tinme delay, | take
it, is in the range of one to two seconds?

MR. FINLEY: The tine delay is in the

range of 4.5 seconds, right? And that's defined that
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the .693 RC sort of time frame for the circuit.

MEMBER SIEBER: All right. Thank you.

MR. FINLEY: Wth respect to nethods, |
list the primary nethods here. There are other
nmet hods- -

MEMBER WALLIS: And soneone is going to
explain to me | ater on how ASTRUM wor ks?

MR. FINLEY: Actually, we can take that
opportunity right now We'Ill start off by saying for
the large break LOCA we are changi ng the net hodol ogy
h ere. And this again was a |icense anmendnent because
this method is listed in the technical specifications
goi ng froman ol der version of the BE LOCA net hodol ogy
to the newest BE LOCA/ ASTRUM nethod. And |let ne ask
Jeff Kobel ak from Westinghouse to discuss the new
nmet hod.

MEMBER WALLIS: There's no medi um break
LOCA i nvol ved here?

MR. KOBELAK: No. The ASTRUMis still a
| arge break LOCA and --

MEMBER WALLIS: Well, | mean there's
anot her table here, it says large and small. There's
not hi ng i n between?

MR. KOBELAK: No. The large break covers

down to a one square foot break
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MEMBER WALLIS: And then snmall is |ess

t han that?

MR. KOBELAK: | can't speak to the smal
break LOCA anal ysi s.

MR. M LANG And the answer is yes.

MR, KOBELAK: Yes.

MEMBER WALLIS: Yes. So there isn't any
subdivision into small, medium and |arge? Ckay.

MR. KOBELAK: What the ASTRUM net hodol ogy
is, it's built off of our prior 1996 best estinate
LOCA net hodol ogy. And what we do is we have a set of
reference transient conditions, which is essentially
the nom nal operating conditions for the plant. At
that point we will run a set of confirmatory studies
to determine what the limting steam generator tube
plugging level 1is, the Ilimting vessel average
tenperature. W run several Cobratec cases at both t he
high Tavg and the |ow Tavg w ndow and we determ ne
what the limting case is. And we take these cases
into our uncertainty analysis. And essentially what we
do is we will randomy sanple fromall the different
uncertainty paraneters and we'll run 124 Cobratec
cases fromall these randomy sanpl ed paraneters. And
then we determining the limting PCT and oxidation

val ues fromthe 129 Cobratec cases.
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CHAl RMAN DENNI NG G ve us an idea of what

vari abl es are consi dered uncertain and for which you
have density functions. And what are the vari abl es
that are considered conservatively, taken at a
conservative val ue?

MR. KOBELAK: Ckay. The paraneters that
are bounded woul d be t he steamgenerator tube pl uggi ng
| evel . The vessel average tenperature we bound based
on the nom nal windows. So we will run several cases
at the 576 and several cases at the 564. And then we
al so sanpl e and uncertainty around what the limting
value is fromthe w ndow.

The average power in the |ow power
assenblies i s a bounded paraneter. And | oss of offsite
power versus offsite power available is a bounded
par anet er .

Inthe uncertainty sanpling we will sanple
accunul ator water volune, accumulator pressure,
accurul ator tenperature, safety injection tenperature,
t he peaking factors. And on top of that we will al so
sanpl e the | ocal paraneters, blow down heat transfer
mul tiplier, reflood heat transfer nultiplier. Sothose
woul d all be sanpled within the 124 Cobrat ec cases.

MEMBER SIEBER:. It seened to ne that

West i nghouse at one tinme had a net hodol ogy that said
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for a given class of plants there was a broad acci dent
analysis that fit plants in that category. and that if
your parameters fit within certain defined limted,
you didn't need to rerun the full bl ow LOCA anal ysi s.
s my nenory correct on that?

MR. KOBELAK: For this particular case we
redid the entire LOCA anal ysis.

MEMBER S| EBER  Ckay.

MR. KOBELAK: | honestly can't speak to
what we've done.

MEMBER S| EBER: So that happened 10 or 15
years ago?

MR, KOBELAK: Yes.

MEMBER S| EBER: Apparently | can't either.
But it seened to nme there was a | ot of paraneters that
were variable paranmeters in here |ike, you know, it
was the nultitude of tens of paranmeters that are
i mportant in the anal ysis.

MR. KOBELAK: Yes. In the ASTRUM anal ysi s
we sanmple, | believe it's 38 different paraneters --

MEMBER SI EBER  Ri ght.

MR. KOBELAK: Using the Monte Carlo
nmet hod.

MEMBER S| EBER  Ckay.

CHAl RMAN DENNI NG And what are the
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fundanental differences between that and the SECY 83
4727

MR. KOBELAK: I n the SECY analysis there
was a |lot of paraneters that we woul d bound rat her
t han sanpl e uncertainties around them we would use a
l[imting peaking factor. In ASTRUMwe only det erm ned
f our bounded paraneters fromthese confornmity studi es.
And everything else is run at a nom nal value. And
then we do the uncertainty sanpling afterwards.

CHAI RVAN DENNI NG  So that there is the
conplete mxing together of what we would cal
epi stem ¢ and al eatory uncertainties here? Both types
of uncertainties aretreated in a probabilistic manner
rat her than | ooki ng at a particul ar worse state of the
plant. And then fromthat worse state of the plant,
froman al eatory versi on seeing what's the uncertainty
in the best estimte?

MR. KOBELAK: Yes. W will only bound
t hose four particular paranmeters and then the rest of
themare all sanpl ed

CHAI RMAN DENNI NG  And the Staff has
accepted this approach? Is that true? Has this been
reviewed and this approach has been accepted?

MR NAKOSKI: Yes. This is Jim Nakoski .

|"'mthe PWR Systens Branch Chief.
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And t he answer i s ASTRUM has been revi ewed
and approved by the Staff.

MEMBER WALLIS: Is the break size one of
t hese random vari abl es?

MR KOBELAK: Yes. For double ended
guillotine breaks we wll sanple a discharge
coefficient. For split breaks we will sanple a
di scharge coefficient and the break size.

MEMBER WALLIS: But you sanple the size
itself?

MR. KOBELAK: Yes, we sanple the break
size as well.

MEMBER WALLIS: So the break sizes are
random i nput ?

MR KOBELAK: Yes. The break size and the
di scharge coefficient are randomy --

MEMBER WALLI'S: And you have sone ki nd of
a probabilistic assessnment of the probability of these
vari ous break sizes then?

MR KOBELAK: W do not factor that into
t he LOCA anal ysi s.

MEMBER WALLIS: So it's a flat, they're
all equally likely?

MR, KOBELAK: Yes.

MEMBER WALLIS: That's --
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CHAI RVAN DENNING  Well, you said you

didn't factor that in, but your answer was you di d but
with a flat answer?

MR. KOBELAK: Well, yes. W sanpl ed them
all at an equal probability. W don't --

MEMBER WALLI'S: An equal probability?

MR, KOBELAK: Yes.

MEMBER VALLIS: Which is really presunably
conservative. Large break is less likely than a medi um
break?

MR, KOBELAK: Yes.

MEMBER WALLIS: And they're all given
equal probability?

MR. KOBELAK: Yes. There's a 50/50 percent
change of whether it will be a guillotine break or
split break.

MEMBER WALLI'S:  No, but | know. But size,

t he size?
CHAI RVAN DENNI NG~ And when you say the --
MR. KOBELAK: And the --
MEMBER WALLI'S: When you've a size range
of, I don't know, one square foot up to however many

it is, the maxi mum -
MR. KOBELAK: Yes, and we -- that is --

MEMBER WALLIS: Do you sanple flat in that
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range?

MR. KOBELAK: Flat, vyes.

CHAI RVAN DENNI NG Wiy did you consi der
that to be conservative, Gahan? Don't forget, we're
not |ooking at probabilities here. This isn't the
PRA. This is saying that probably is the |ess
challenging LOCA at one square foot has equal
i kelihood to the nost chall enging so that your --

MEMBER WALLIS: No. But then the
consequences depend on the size of the break, as |
understand it. And so if you happen to just randomy
get large break LOCAs, you're going to get higher
tenperatures in your output. Wereas, in reality
there's -- inreality? According to expert
elicitation the arge break LOCA i s considerably | ess
likely than the one square foot. The largest break is
significantly less likely than a one square foot
break. And | think what sone ot her people have done
is to actually put in a nore realistic probability
distribution for the size of the break.

And this | think is conservative. This
comes out with nore | arge break LOCAs as inputs than
is realistic.

CHAI RVAN DENNI NG | woul d di sagree.

MEMBER WALLIS: O nore of the | argest
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br eak.

MR. FINLEY: Certainly froma regulatory
standpoint all the breaks need to show a Pd ad
tenperature | ess than 2200 degrees Fahrenheit.

CHAI RVAN DENNI NG  All of those do you're
sayi ng?

MR. KOBELAK: Al of it.

CHAI RVAN DENNI NG  So you take a | arge
break and for that one you determ ne what the --

MEMBER WALLI'S:  No.

CHAI RVMAN DENNI NG  That's what --

MEMBER WALLI S: Large breaks is a spectrum
break, as | understand it.

CHAI RVAN DENNI NG Ri ght .

MEMBER WALLIS: It's not as if |arge break
is the biggest break.

CHAI RVAN DENNI NG No. | neant the biggest
break. You take the biggest break and denonstrate for
that one or are you treating that probabilistically so
t hat --

MR KOBELAK: We will take the results of
all those 124 runs across the break spectrum and we
will show that the nost limting of all of those is
still less than 2200.

CHAl RMAN DENNI NG  You don't use the
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statistical --

MEMBER WALLIS: Yes. That is the
statistical. Let's get it straight. There are two
ways to do this.

CHAI RVAN DENNI NG Yes.

MEMBER WALLI'S:  You can say we're going to
t ake breaks of say, 1, 2, 3, 4, 5 categories, right,
of sizes?

CHAI RVAN DENNI NG Yes.

MEMBER WALLIS: And we're going to run
statistics on one and get a nunber. Statistics on two
and get a nunber. Statistics on three. And then we're
going to | ook at the biggest nunber of PCT we get out
of these six categories.

The other to do it is to put in all of
t hese breaks into the statistics.

CHAI RMAN DENNI NG Then that --

MEMBER WALLIS: Then you nmay randomy
never get the biggest break possible at all. It may
j ust happen that you'd never get that.

CHAI RVAN DENNI NG Ch, you nean in the
sanpl i ng?

MEMBER VALLIS: In the statistical process
you nmay never hit the biggest break, doubl ed ended --

CHAI RMAN DENNI NG In a statistical
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sanpling? Wll, you'd probably sanple in such a way
that your forced --

MEMBER WALLIS: Well there's a good
probability of it, but you're not sure you'll get
t hat - -

CHAI RVAN DENNI NG~ Wl |, you'd probably do
that in a structured way |like sanpling where you --

MEMBER WALLIS:  Well, | think I know what
you' ve done. You have used the break size as an i nput
statistical paraneter. Just |ike these other things
with the correlations and --

MR. KOBELAK: Yes. Exactly. That's one
of the sanple paraneters simlar to it.

MEMBER WALLIS: And then | can talk with
nmy col |l eague about what it neans at sone other tine.

MEMBER SIEBER: It seens to nme the issue
is you' ve got a lot of paraneters that you want to
vary. And if you ran a case for all 34 paraneters at
its limts, we wouldn't be here; you'd still be
runni ng your conputer code. | mean, that's thousands
of cases. So this is a reasonable way to cut down the
nunber of runs that you have to make to still define
an envelop in which you can operate safely. That's
sort of ny way of looking at it.

MEMBER WALLIS: Well, they're using a
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statistical something out there wth a certain
confidence that they've got if they covered the
certain range of the probabilistic space. And if they
run this code on Tuesday, they may get a different
answer than they get on Monday using exactly the sane
nmet hod.

CHAI RVAN DENNING  Now is the criterion
for being satisfied is that every one of these cases
as to be below the --

MEMBER SI EBER The 2200.

CHAI RMAN DENNI NG -- 2200? It's not the
95th percentile or sonething |ike that?

MR. KOBELAK: Right. It's that all of
these cases will be less than 2200. Al of these
cases wWill be less than 17 percent oxidation.

MEMBER WALLIS: Based on a 95/95?

MR, KOBELAK: Yes.

MEMBER WALLIS: Al right. And if you
wanted to take the second one, you'd have to take 295
or sonething --

MR. KOBELAK: Yes. The 124 is enough to
assure that we will find at |east the 95/95 PCT and
oxidation. And for each additional paraneter that you
woul d be | ooking for, then the nunber increases.

MR. CARUSO. If you run your cases on
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Monday and you get an answer where one of themexceeds
2200, what do you do? Do you just run it again on
Tuesday and if it's okay, you accept Tuesday's results
and t hrow away Monday' s?

MR KOBELAK: No. Wenever we run the
code to determ ne the sanpling and devel op these 124
cases, once we've run that code we will maintain that
seed. So if we were exceed 2200 fromthat anal ysis,
we woul d have to find ways of reduced peaki ng factors,
some way to neet that limt. W would not resanple.

MEMBER WALLIS: It would be very
interesting if the government ran confirmatory
analysis and it doesn't matter whether it's Monday,
Tuesday or Wednesday. |It's just that since they
sanple differently, they get a different nunber. |IF
t hey get a nunber which is 2200 and one and you get a
nunber which is 1999, it would be interesting to see
what they woul d do.

MR. KOBELAK: Yes. Fortunately, we didn't
challenge the limts with this analysis.

MEMBER WALLI'S: But you seened to conme up
with an 1800 and sonmething nunber. |It's not as if
you're sort of near the limt, as | understand.

MR KOBELAK: Yes. The 1870 was the

limting case we had.
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MR. FINLEY: kay. Thanks. Thanks, Jeff.

Wth respect to the small br eak
nmet hodol ogy, no change in that methodol ogy. Conti nue
to use the NOTRUWMP net hod from Westi nghouse.

For the non-LOCA events we have gone to
t he updat ed net hodol ogy, the RETRAN net hodol ogy for
the system code. Presently we use LOFTRAN for these
non- LOCA events.

For the control system transients we
continue to use LOFTRAN both now and for EPU

For the contai nment anal ysis we currently
use the GOTHI C et hodol ogy, al though a slightly ol der
versions of what was used by Westinghouse for the
updat ed EPU cont ai nment anal ysi s.

For steam line break we currently use
COCO, that's being updated to the GOTHI C net hodol ogy.

And finally, for dose assessnment we did et
the alternate source term nethodol ogy approved | ast
year and we just updated that for the EPU source term

MEMBER SIEBER. And those, the dose to
control operators, it seened to ne come out pretty
low, right? 1It's in the two or three remrange?

MR, FINLEY: Well, we'll show you the
results for the control roomin a few slides.

MEMBER S| EBER:  Ckay.
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MR. FINLEY: Okay. Wat | tried to do on

this slide is capture the nost significant of the non-
LOCA events. | think this speaks to sonme extent to the
guestions or conments that came up early on wth
respect to nmargin.

| would like to say at the outset that
obviously these nethods are conservative. They're
approved nmethods. As well the inputs to the nethods
are al so conservative and boundi ng.

And finally, the acceptance criteria that
you see here are conservative. So there's nmargin in
these results, although it appears they're close to
t he acceptance criteria.

To summarize, |'ve grouped these in four
categories. Overheating as a result of reduced
primary cooling being the first.

MEMBER WALLIS: Could we | ook at these
now? These seemto be inportant numnbers?

MR FINLEY: Yes.

MEMBER WALLIS: And it looks as if in
every case your result is very close to the criteria?

MR. FINLEY: Yes. Yes. And as | said,
there's conservatismin the methods and in the inputs
and in the criteria. |In addition, when we did these

anal yses, our objective was not to denonstrate how
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much margin we had to the acceptance criteria. Qur
objective was to denonstrate that we neet the
acceptance criteria.

MEMBER WALLIS: Wll, you seemto have
very carefully engineered this plant so that it's
close to the envelop in a lot of different dinmensions
her e.

MR. FINLEY: Well, in sone sense that's
true. In other words if we nade changes to inputs
into these nethods, we typically would stop at
somet hi ng t hat woul d gi ve us an acceptabl e result, and
that's why you see the results that you see here.

MEMBER WALLI'S: And then we may have sone
concern when you say things are conservative about
just what you nean and how nuch the uncertainty is
some of these nunbers. W really dug into this.

MR. FINLEY: Yes. | understand. Let ne
give you an exanple. In fact, 1'Il call upon Chris
McHugh from Westi nghouse here.

But take the first |loss of flow condition
2 event, for exanple. W show the DNBR acceptance
criteria here for DNBR at 1.38 and we calcul ated
1. 385, but that |ooks very close tothe limt. There
is margin in that 1.38 acceptance criteria for the

DNBR Iimt. And let me ask Chris MHugh to speak to
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that just as an exanple.

MEMBER WALLIS:  Well this 1.385, does that
cone fromthe mean of sone best estimate? There's no
uncertainty put on that nunber for ne.

MR MHUGH This is Chris McHugh from
West i nghouse.

That's t he actual cal cul at ed out of RETRAN

or out of --

MEMBER WALLIS: But RETRAN isn't that
accurate a code, isit? | nean, this could easily be
pl us or m nus sonet hing or other. | don't know how bi g

it would be. But if that's the number that RETRAN
gives you, there's a plus or mnus on that which is
not insignificant, is it?

MR. FINLEY: Well, this of course gets
back to the thermal hydraulic nethodol ogy as well,
which is essentially a 95/95 type net hodol ogy --

MEMBER WALLIS: Is it? | mean is this
1.38 a 95/95, it isn't, is it? Isn't it just one
poi nt from RETRAN code?

MR. FINLEY: Wth respect to the thernal
hydraul i c anal ysi s this does i ncorporate variations in
power, tenperature and fl ow.

MEMBER WALLIS: Please, now | want to be

clear. Is this treated the sane way as the LOCA, this
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is 1.35 nunber as with the 124 or whatever the nunber
of runs is?

MR FINLEY: No.

MEMBER WALLIS: No, it isn't?

MR. FINLEY: That's a single bounding run.

MEMBER WALLI'S: It's one run? And we know
that these codes aren't all that accurate. They have
correlations and things in themwhi ch do not represent
data perfectly. They have assunptions in them And
t hey have sinplifications and --

MR MHUGH Well, the correlation
uncertainties are accounted for in the DNBR limt.

The actual limt that he has |isted there of 1.38, the
actual limt for the 14 by 14 422V+ fuel is 1.24.

MEMBER WALLI'S: So you're saying that the
Agency accounts for correlations in the way it
specifies the criteria it accounts for uncertainty in
correlations in the way it --

MR, McHUGH  Yes.

MEMBER WALLI'S: So when it approves RETRAN
it's inplying that it knows that RETRAN has
uncertainty within the limts that were considered in
setting the criteria?

MR McHUGH Well, it approved RETRAN with

t he nmet hodol ogy that we planned to use RETRANwi th. |t
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wasn't just the RETRAN code by itself. But then that
nmet hodol ogy was used for --

MEMBER WALLI'S: But then when you change
the plant, the errors may change. So you're sort of
assum ng that your assessnent of uncertainties in
RETRAN before the uprate haven't changed in any way
with the uprate?

MR- M RANDA: | didn't understand the
difference between the criteria and that' identified
here, 1.38 and what you said the actual criterion is?
What did you nmean? Whose criterion is this and what
did you nmean by the --

MR McHUGH: The DNB correlation that we
used has a limt of 117. From1l.17 to 1.24 they --

MR MRANDA: |'msorry. You said it has
alimt. Wat do you nean by it has a limt?

MR. McHUGH: The approved limtation of
the correlation is 1.17. W can't go bel ow that.
Because, like you said, there are wuncertainties
associated with the correlation. |It's not perfect.

And then we used the revised thermm
design procedure, which neans we statistically
convol ute the uncertainties into the DNBR limt, and
that takes the limt from1l.17 up to 1.24?

MEMBER WALLIS: So that it's the Agency

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

113

that's convoluting the uncertainties?

MR McHUGH: Pardon ne?

MEMBER WALLIS: It's the Agency? You're
speaking for the --

MR. McHUGH: No. The vendor takes the --
t he Agency gave us 1.17.

MEMBER WALLIS: Ch, so | don't understand
this. So what's the law, let's say the law laid down
by the governnmental agency is 1.17?

MR MHUGH Well, yes. For the DNB
correlation that we used, that's --

MEMBER WALLI'S: Well, naybe that's what we
shoul d be | ooking at.

CHAI RVAN  DENNING  Just for the
correl ation.

MEMBER WALLI S: So you have taken the kind
of uncertainties in changing the criteria from sone
regul atory value to sone other val ue?

MR. McHUGH: To a higher nore restrictive
val ue.

MEMBER WALLIS: |t seens a strange way of
doing it. | would think you would take your
predi ctions and show that you neet sone regul atory
criterion specified by the government. Wuldn't that

be the 1.17
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MR. M RANDA: This is Sam Mranda fromthe

NRC.

W don't have a specific value |like 1.17.
The | aw says there should be a condition two event,
for exanple, that there should be no fuel clad damage.
And the 1.17 is determned by DNB experinents and
correlations to cone with a value that with good
confidence will assure that there's no clad damage.

And then what Chris is talking about is
adding on to the uncertainties they could either be
put in directly or convoluted in to assure that you
have this 95/ 95 confidence | evel that no clad damage
will occur.

So you start with a 1.17 and by the tine
the uncertainties are added in, the limt, the safety
analysis limt that the analysis have to neet, is
9. 38.

MEMBER WALLI'S: Then you rmake one RETRAN
run with 1.385?

MR MRANDA: Well, in this case it's
RETRAN, it was VIPRE

MEMBER WALLIS: So this is very different
fromwhat we just heard from Wsti nghouse. They nake
124 runs and then they conpare a fixed criteria. And

you're sort of stretching the criterion first and then
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maki ng one run. That seens a strange way to do it.

MR- M RANDA: Yes, this is not a best
estimate  cal cul ation. These are conservative
cal cul ations. And the conservatisns are added, for
exanple, in the initial conditions that are used in
calculating the transient with RETRAN. And then the
results fromRETRAN are factored into a nore detail ed
core nodel in VIPRE which actually cal cul ated the DNB
ratio.

MEMBER WALLIS: It seens that in order to
satisfy ourselves you're doing the right thing. W
ought to maybe spend a lot of tine on these sort of
t hi ngs rat her than just readi ng an SER whi ch says t hey
neet the regulation. Because how they neet the
regul ations is absolutely critical.

MR. M RANDA: Well, these things have been
addressed in detail in the past --

MEMBER WALLIS: It doesn't concern ne.
want to be satisfied now.

MR MRANDA: | will --

MEMBER WALLIS: |If you would point ne to
the reference, if there's sonething that | can study
and be convinced, that's fine. But the fact that

sonmeone's done it before doesn't necessarily |'m

happy.
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MR. M RANDA: Wl l, the |icensing basis--

MEMBER WALLIS: | want to know what you're
doing and why and what's the rationale for deciding
everything i s okay.

MR. M RANDA: Yes. These nethods have not
changed from the l|icensing basis. In the EPU they
used the sanme sort of treatnent of uncertainties.

MEMBER WALLI'S: So when they did it
before, before the EPU, did they use 1.38 or sone
ot her nunber?

MR. M RANDA: It could be any nunber,
actually. It depends on the plant, it depends on the
correlation used. And for this case it was a WRB-1
correl ation.

MEMBER WALLIS: So what did they use
before the EPU for these nunbers? Wat did they use
for this 1.38 before the EPU?

MR MHUGH | believe it was 1.38.

MEMBER WALLIS: It's the sanme thing?

MR MHUGH |'mnot positive. 1'd have
to go back and check

MEMBER WALLIS: And then the result,

1. 385, did that change with the EPU?

MR, McHUGH  Yes.

MEMBER WALLI'S: And what was it before?
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MR. M HUGH: It was about 1.6 before.

MEMBER WALLIS: 1.6? So this |ooks as if
t hey' ve noved very close to sonme limt as a result of
the EPU? Should | concl ude that?

MR McHUGH  Yes.

MR. M RANDA: Yes.

MEMBER WALLIS: If they got 1.375, you
woul d have rejected the application?l

MR. M RANDA: Personally if they had got
1.375, | would have questioned it.

MEMBER WALLIS:  Well, | could ask that of
all these nunbers. Wwen get to ATWS there's 3200
which is presumably -- is that an ASME Iinmt or
something for the 3200 or is that something that's
varied in the same way that the 1.38 was varied?

MR. M RANDA: Actually, the 3200 psi limt
is the ASME | evel C stress limt --

MEMBER WALLI'S:  Which is sonething which
is not subject to be tw ddl ed?

MR MRANDA: Right. WlIl, it can be
twiddled in the sense that it's the weakest conponent
in the RCS

MEMBER WALLIS: And then when | | ook at
3.93, does that have uncertainties in it, 3193? |Is

that a very conservative nunber or is that a mean, or
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95/95, or what is it?

MR. M RANDA: That nunber actually is |ess
conservative than the other accident analysis, and
t hat has been the ground rul es for ATWS anal yses si nce
1974 since ATWS is considered a very |ow probability
event .

MEMBER WALLIS: It doesn't matter. You' ve
got a criteria and it has got to be satisfied.

MR. M RANDA: Yes. Yes.

MEMBER WALLI'S: Probably or not.

MR- M RANDA: And it is satisfied, 3193.

MEMBER VWALLIS: And | know that |arge
break LOCAs are very unlikely, but you still had to
satisfy criteria.

MR. M RANDA: That's right.

MEMBER WALLIS: So | don't accept the
argurment that it's unlikely and therefore you don't
have to worry about it.

MR. M RANDA: No. That's not ny persona
judgnment. This is what the Staff has decided during
t he ATWS eval uati ons which have been going on since
1969 and then ended in the 1986 rule.

MEMBER WALLIS: That's a part of
exasperation reading the SERwas that | just read this

whole thing and it says the applicant assuned this,
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this and this and the ends of the paragraph saying --
or the several pages saying that he nmet the
regul ations. But unless | get into the details of how
you let him calculate these nunmbers and how you
eval uat ed whether or not they're satisfactory, | have
no way of telling whether | give credibility to what
you have done. And therefore, | need that
presentation. I'mnot sure |'mgoing to get it. So |
may just have to defer and say | don't know whet her or
not this is a reasonabl e uprate, even though | nay be
i npressed with what the |icensee has done. Because |
cannot follow the train of thought whereby the staff
approves the nunbers that are submtted to it.

MR MRANDA: | wll be tal king about that
in ny presentation |ater.

MEMBER WALLI'S: Then we're going to have
this conversation again.

MR. M RANDA: Yes.

MEMBER WALLI'S: Thank you.

|"m sorry to take so nmuch tine fromthe
appl i cant.

MR. FINLEY: Well, that's fine. Inportant
guesti ons.

The next significant event is the | ocked

rotor event, condition |V event. The pressure
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criteria is based on a 120 percent of design in this
case, and you can see the margin that we have there.

For overheating, the |l oss of | oad event at
nost l[imting condition Il with respect to
overpressure. And again this just takes into the
sizing of the pressurizer which was asked earlier on
this nmorning. The result is close to the acceptance
criteria, which is 110 percent of design pressure.
This was the event that was used to establish the
[imting pressurizer safety valve setting that we
tal ked about with respect to the |icense anendnents
previ ously.

For the feed |ine break anal ysis, that of
course is a condition IV event. And here the
acceptance criteria relates to not having saturation
condition in the hot | eg and we denonstrated that what
remai ns subcooled with 2 degrees nargin.

ATWS we just nentioned briefly the
acceptance criteria of 3200 psig, 3193 the result.

For overcooling for steamline break it's
a condition IV event. This event actually had not
previ ously been analyzed for G nna. W've added that
to our licensing basis with EPU And we continue
denonstrate conservatively that we don't have clad

damage for this event.
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MEMBER WALLIS: Well, again, this linear
heat ed or sonething --

MR FINLEY: Heat rate, yes.

MEMBER WALLI S:  \Were does 22.7 cone fron®

MR FINLEY: Let ne ask.

MEMBER VALLIS: Is this in a reg. guide or
somet hing or where does it conme fronf

MR FINLEY: Yes. That's one of the SAFDLs
for the Westinghouse fuel, Specified Acceptable Fuel
Design Limts for the fuel. Let ne ask Wstinghouse.

MEMBER WALLIS: So this is sonething
that's witten into the law in some way, 22.7? |It's
been approved and all that? This is actually a
regul atory position of the Agency, 22.7? Yes?

MR. FINLEY: Let nme ask Westi nghouse.
Chris or Roberta.

Ckay. We're going to have to take that
guestion and get back to you with respect to the basis
for the 22.7.

MEMBER WALLIS: Al so the basis for 22.67.
They're so close and | ' mjust interested in where they
come from

CHAI RVAN DENNI NG  The ot her el enent
that's so strange about this is how many -- and sone

of these things are clearly very closely coupled and
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it's not too surprising that sone of these DNBR happen

to be so close. But things |like the pressurizer -- |I'm
sorry, the maxinmum pressure which is somewhat
i ndependent from the DNBR, here's within .4 of a
criterion and then this sonewhat independent thing,
the DNBRis al so so incredibly close tothe criterion.
And one would expect -- how have you tuned this
somehow so that they're all right --

MR. FINLEY: | understand the point. And
that's not by coincidence. It's really an outcone of
the process. In other words, we would revise the
inputs into these nmethods until we got the acceptable
results. And again --

CHAI RVAN DENNI NG  And so you keep your
setpoints --

VR. FI NLEY: -- we're relying on
conservative --

CHAI RVAN DENNI NG -- you nean things |ike
t hat ?

MR.  FINLEY: Pressurizer safety valve
setpoints, for exanple, is key to limting the
overpressure for the | oss of | oad.

MEMBER WALLIS: So you're changing the
physi cal variables? You' re not changi ng sone

correlation or some assunption --
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MR. FINLEY: Well, in that case that's a

physi cal variable. |In other cases it may be
anal ytical type nargin.

MEMBER WALLIS: So the old joke about this
used to be that you sinply have a | oop in the program
that says if you don't get the answer you want, go
back and assune sonething else. Now that's not the
way you get the nunbers so close, it can't be.

MR FINLEY: No. No.

MEMBER WALLI S: But there nust be sone way
that you worked to get the nunbers so cl ose.

MR. FINLEY: And that's correct. Certainly
as part of the process we run these events the first
time, we coll aborate with Westi nghouse with respect to
the sensitivity of the event based on the inputs. And
we deci de to nake changes in the i nputs and changes to
our operating nmargin at the site. And that's what
we've done in this cases. So although sonme of these
results are independent, they cone from different
events and driven by different paraneters. The reason
two or three are close i s because we went through t hat
process to revise our operating strategy, our
setpoints and so forth to nake these results
accept abl e.

CHAI RMAN DENNI NG If we went back and
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| ooked at Kewaunee, we would see basically the same
type of thing? Wuld they all be up against their
limts?

MR. FINLEY: | can't speak to all of the
Kewaunee results here. | can't speak tothat. | don't
know t he details.

MEMBER WALLIS: 1've never seen this
before. | nean, usually in these uprates we still have
alarge marginin that the nunbers are not close up to
sone limt.

CHAI RVAN DENNI NG Wl |, we have to be
careful. | nean, these are not safety limts and they
have margins built into them

MEMBER WALLIS: Right.

CHAI RVAN DENNI NG But we're not taking up
all of that.

MEMBER WALLIS: W're taking it all off.

CHAI RVAN DENNI NG We're going right up to
the --

MEMBER WALLIS: Right, which I haven't
seen anything like this before. [It's really striking.

MEMBER S| EBER: These aren't the only
limts. There are other limts where they don't
approach them so cl osely.

MEMBER WALLIS: Are you just show ng the
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wor se - -

MR. FINLEY: Right. |I'm obviously picking
the nost limting events. And these are the ones
that, you know, wth respect to margins to the
acceptance criteria are the tightest.

MEMBER WALLIS: So you're not going to
gi ve- -

MR. FINLEY: But again -- for exanple, for
the loss of |oad analysis we don't take credit for a
spray systemthat would be there and it would be
operating, it's not safety related. W don't take
credit for the PORVs, the relief valves that would
accurate before the safety val ves.

| nmean our typical |oss of |oad event at
G nna results in much, much | ower pressures than what
you see here. So these are conservative mnethods,
agai n, conservative --

MEMBER WALLIS: But if you read the SER
there's many, many nore events than this?

CHAI RVAN DENNI NG Ri ght .

MEMBER S| EBER  Yes.

MEMBER VWALLIS: And they al ways end up
sayi ng the regul ations are net.

MEMBER SI EBER  Ri ght.

MEMBER WALLIS: What | want to see is a
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table like this for all events which may be, you know,
35 or sonething. And then showi ng that these are the
events whi ch we have to think about because they're so
close to sonme |imt and arguing in sonme detail about
why one part in ten thousandths is an acceptable
margi n for these things.

MR. FINLEY: Right.

MEMBER WALLI'S: That's what | was | ooking
for. | never found anything like that in the SER

MR. FINLEY: In the licensing report we
have a tabl e that we could show you. W can nake that
avai lable to you |l ater today, |'msure, that lists al
t he events.

MEMBER WALLIS: Well, I'"mvery surprised
because in general | think that you guys seemto have
done a good job. And | just don't understand why |'ve
suddenl y di scovered t hat these nunbers are so close in
this table.

MR VERDIN. This is CGord --

MEMBER WALLIS: | had not seen them
bef ore.

MR VERDIN: This is Gord Verdin. | do
have sonme coments on this.

First of all, the 22.7 kilowatts per foot

is ald by 14 422V+ kil owatts per center line nelting.
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MEMBER S| EBER:  Ri ght.

MR VERDIN:. So it is alimt for that
particul ar fuel design.

The other thing is one of the reasons sone
of these limts ook as close, as | nentioned in ny
previ ous di scussion, that we've nade atransition from
CAOCC to RACC. And when you nmake that transition to
RACC, you try to get the bands that you were all owed
to operate within wi de enough to give you operating
margi n. So sonme of your initiating conditions for
t hese events are closer than they would have been in
t he past when we had CAOC anal ysi s.

MEMBER MAYNARD: Well, as | recall, nost
of these criteria have nost of the margin built into
t hem

MEMBER SI EBER  Ri ght.

MEMBER MAYNARD: So as | ong as you neet
that criteria, you have the margin and that you
typically will conme close to these in a nunber of
areas to provide yourself operating margin. You don't
actually set setpoints and things to the exact --

MEMBER SIEBER  Limt.

MEMBER MAYNARD: -- |imt that you coul d.

MR FINLEY: That's correct. That's

correct. These acceptance criteria set the limt
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beyond which we begin to infringe on the safety

margin. Belowthese limts we consider that operating

margin. And that's how we approached the anal yses.

MR. DUNNE: This is JimDunne.

| think another thing that we need to
remenber is typically for a lot of the paranmeters
i nstead of inputs into these anal yses, they' re skewed
in a conservative reaction. For exanple pressurized
water level; if for a particular analysis it's
conservative to maxi m ze pressurizer water |evel, you
take your nom nal and you throw your uncertainty and
raise it to a higher value as a starting point. O if
it was conservative to mnimze it, you would take
your nomi nal and reduce it by your uncertainty to a
starting point.

So you've got a lot of the inputs into
t hese anal yses that have been skewed i n a conservative
direction to give you conservative result as a final
out put .

MEMBER WALLIS: Well, this reactivity to
this rod withdrawn thing. That nust depend on the
time and the cycle at which it happens?

MR. FINLEY: That's correct.

MEMBER WALLIS: Is this the worst case

you' re showi ng us here?
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MR. FINLEY: W look at different tines in

cycle, we look at different rod positions. And you
have to have rods inserted.

MEMBER WALLI'S:  Well, that depends on your
whol e fuel arrangenent and everyt hi ng.

MR FINLEY: That's correct. That's
correct. We look at all those. This is the nost
l[imting result of all the tines --

MEMBER WALLIS: So you've run a |lot of
calculations with a ot of different inputs?

MR FINLEY: That's correct.

MEMBER SI EBER: That's part of the rel oad
saf ety eval uation

MR. DUNNE: Right.

MR FINLEY: That's correct.

MEMBER SIEBER: You do it every cycle.

MR. DUNNE: And when you your fuel rel oad
for any particular cycle, you got to |ook at your
rel oad design and see if it inpinges upon any of these

MEMBER WALLIS: Right. So there m ght be
sonme rel oads that gave you 27.486 --

MR DUNNE: And if we did that we--

MEMBER WALLI S: --2748. 6.

MEMBER SI EBER: Then you need to change
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sormet hi ng.

MEMBER WALLI S: Then you go and change the
rel oad.

MR. DUNNE: Well if we do a reload report
and we get a nunber that's outside the band that
presently analyzed, we basically have to review it
whet her we can accept that change under 50.59 or
whet her it's not accepted in the 50.59, then we got to
go back and get the Conmi ssion's approval before we do
that. Ideally what we would do woul d be to change the
core design to stay within the design limts that
we' ve been licensed to and not try and raise the
l[imts higher.

MEMBER SIEBER. And | think that's
typically what happens. In a situation |like Gnna it
is not surprising to me that you would find sone of
these things close to or up against a limt because
t he designer's question is howmnuch can | increase the
power without exceeding alimt. And they worked very
hard to do that, and they may conme right up next to
alimt and say that's how nmany nmegawatts | can get
out of the machine without exceeding alimt. And if
he would do less then that, then he wouldn't be
fulfilling the design requirenent which is how ruch

can | get out of the machine and still not exceed the
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[imt.

So I'mnot surprisedthat they' re cl ose on
sone of these.

MR. FINLEY: That's correct. And that
actually responds to the question | think Dr. Wallis
had earlier, or one of the gentlenan had earlier,
which events set the power linmts. These are the
events here that set the power limts we've chosen.

MEMBER WALLIS: Well, | guess we could
spend a lot of time on everything. | don't want to do
it. But just look at the rod injection, |less than 200
curies per gram and we have |ooked at -- it's a
knowl edge base for fuel damage. And there's quite a
bit of uncertainty in that that's 200 curi es per gram
And over the years there have been efforts to change
t he nunber in response to what we know.

So that's certainly one where | woul dn't

expect you to try to get within .01 percent or

somet hi ng.

MR FINLEY: | understand that.

MEMBER WALLIS: | nean, we could spend
forever on all these nunbers. | don't want to do it.

It's just that thisis arather striking presentation,
this particular slide here.

MR. FINLEY: And let nme also say --
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MEMBER WALLI'S: Maybe we shoul d nove on.

MR. FI NLEY: Ckay.

MEMBER SIEBER: | just would, not trying
to belabor the point, point out that depending on
where the issue came up in the licensing process
determ nes to some extent howit's treated.

For exanple, the ATWS event as the staff
has reported has been out there and the subject of
policy and rul emaking for along time. And because it
is not a likely event, for exanple, ATWS nitigation
equi pnent is not safety related. It's not safety
rel ated equi pnment reflecting the fact that you aren't
going to get an ATWE with a conbi nati on of other kinds
of accidents |like outages and so forth.

So there are a lot of twists and turns in
the rules that deternmine what these limts really are
and what they nean. There's a long history behind a
ot of this.

MEMBER WALLIS: |I'd |ike to request that
when you nmake a presentationto the full Committee you
don't fail to show this sort of slide. Because
soneti mes what happens is that the points that are
sensitive in the Subcomm ttee neeting get passed over
when it cones to the full Commttee. And | think you

want to be conpletely open about this.
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MR. FINLEY: Al right. W'll include this

slide in that presentation.

CHAI RVAN DENNI NG You can proceed now.

MR. FINLEY: Again, sticking with results
from the safety analysis with respect to the LOCA
anal yses, large break Pclad tenperature 1970 as
conpared -- | didn't show the acceptance criteria
here. You know 2200.

Smal | break is actually not -- the review
fromthe Staff is not conplete. But the current result
submitted is 1167. obviously, a margin there.

MEMBER SIEBER |If you were to use your
ol d et hodol ogy, what woul d that nunber have been?

MR FINLEY: Let ask Jeff Kobel ak from
West i nghouse.

MEMBER SI EBER 2195 naybe?

MR. FINLEY: Let ne ask Jeff Kobelak to
answer that question.

MR. KOBELAK: Wth the SECY net hodol ogy at
the prior to EPU conditions, the 95/ 95 PCT was 2087
degr ees.

MEMBER S| EBER: Wi ch was okay.

MEMBER WALLI'S: So you can certainly buy
somet hi ng by changi ng t he met hodol ogy?

MR. FINLEY: That's correct.
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Wth respect to the containnment, you see
the results here for the LOCA and the steamline
break, 54.2 psig as conpared to the design pressure
for 60 for LOCA --

MEMBER WALLIS: |'msorry. Wien he said
"the nunber is" he was tal king about the | arge break?

MR, KOBELAK: Yes.

MEMBER WALLIS: Yes. Thank you. Just
clarifying.

MR. FINLEY: And that result 54 pounds is
conparable to what we had for LOCA now, slightly
hi gher .

For steam line break 59.6 psig, it's
actually a little lower than our current |icensing
basis for a steamline break. That's a tight anal ysis
for G nna even now. Wen we installed the fast acting
feed insolation valve, it actually took that single
failure away as the limting case for steamli ne break
containment. But there are other single failures that
also result in this 59.6

MEMBER WALLI S:  You know, when | read the
SER | read a statenent that said the |licensee stated
that no fuel damage is postul ated to occur because of
a main steamline break. WelIl, it maybe true that

there's no fuel damage. But you can't assunme the
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answer. You can't just postul ate sonet hi ng. You' ve got
to have sone justification for it.

MR FINLEY: Well, that's correct. And we
| think nentioned earlier that when we did the steam
l'ine break under non-LOCA we denonstrated no clad
damage.

MEMBER WALLIS: Well, you denonstrated.
But the SERit sinply says you postul ated. That's not
a proper description of what you did.

MR. DUNNE: That's correct. It's not an
assunption. It's based upon anal yses.

MEMBER WALLIS: Right. And in the rod
i njection accident you assuned that a certain anount
of rods fail? Did that just cone fromthe sky or did
you know how many failed and for sone reason?

MR. FINLEY: Are you noving ahead to dose
assessnent slide?

MEMBER WALLI'S:  Well, I'"mjust |ooking at
how -- trying to figure out what you did in terns of
cal cul ating things and how the Staff eval uated them
And when | see that they sinply say you assuned the
answer, | don't understand how that's an acceptable
position to have.

CHAI RVAN DENNING I n sonme respects it's

a question for you. It's really SER verbiage, but
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really the question in both of these cases was did you
really nake assunptions or did you actually perform
anal ysis --

MR.  FINLEY: W actually perforned
anal ysis to denonstrate the fuel behavi or during these
transi ents, yes.

CHAI RVAN DENNI NG Ckay. | think you can
cont i nue.

MR FINLEY: | do want to nmention that
al t hough the design pressure of the containnent is 60
psi g, when we repl aced the steamgenerators in 1996 we
did a structural integrity test of the contai nnent at
82 psig, just as an exanple to show the conservative
nature of the design pressure.

Wth respect to dose assessnents,
nmentioned earlier that we already had approved | ast
year the --

MEMBER MAYNARD: |'m sorry. That was done
after the replacenent of the steam generators?

MR FINLEY: That's correct.

MR DUNNE: Yes.

MEMBER MAYNARD: Because you had to put a
hole in the containment to put those in. So you did
the integrity test after that.

MR. DUNNE: This is Ji mDunne.
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Yes, we did a nornmal integrated | eak rate
test, we went up to 115 percent design and checked
cont ai nnment | eakage, which was nomnally 69 psig. And
then after we conpleted that test, we took it upto 72
psig, held for a while to nonitor conditions to
basically check containment integrity at that higher
pressure.

MR FINLEY: The alternate source term
nmet hodol ogy was approved |ast year for G nna, and
that's what we utilized. For EPU upgradi ng, of course,
t he new source term

Al so of inportance is that G nna recently
nodi fied the plant to incorporate two new safety
related ventilation trains for the control room W
also did the in | eakage test with tracer gas and cane
up with a recent far bel ow what was assumed in the
control room dose assessnent, 300 scfm The source
terms are consistent with Reg. Guide 1.193. W did
update the X/ Q. And the cal cul ated doses, as you'l
see here in a second, are within the guidelines of 10
CRF 50. 67.

MEMBER SI EBER. Do you have any idea of
what the result would have been not using alternate
source term but using TID 148447

MR. FI NLEY: Let me ask Ken Rubi n here.
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No, we don't have that information. W didn't do
t hose analyses. It would be difficult to estinate it.

MEMBER SI EBER: Well, | don't want you to
guess at them

MR FINLEY: Right.

Interms of the results, as you can see we
essentially redidthe dose assessnent anal ysis for all
of the events. Here they are before you. | won't go
down each one.

O particular note are the |ocked rotor
and the large break LOCA results for the control room
in particular. Those were the only two results which
actual ly i ncreased nore than ten percent of the margin
to the acceptance criteria. That's inportant, as you
know, with respect to 50.59. Those results need to be
revi ewed and approved by the Staff. And they're in the
process of doing that.

Al'l the other results, small changes with
respect to the margin to the acceptance limts.

MEMBER MAYNARD: And even those were
within the criteria, but there was nore than a 10
percent change, so --

MR. FINLEY: That's correct. Still within
the criteria.

And in conclusion with respect to the
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safety analysis, all of the safety analysis net the
acceptance criteria. This denonstrates that the NSSS
and Energency Safety Features at G nna are robust.
And, again, this is not a surprise. This was the
expectation given our simlarity to the Kewaunee
design and their safe operation to date.

| think at this point we'd |ike to ask the
staff to make their presentation.

MR. MLANO Before we get started, |1'd
like to clarify one point. You asked about the
approval of ASTRUM And while it's been approved
generically, that is one of the amendnents that's
still under -- that is the amendnent that's still
under Staff review that constrains the power uprate.
W have not yet issued an anendnent approvi ng the use
of that best nodel on G nna. Ckay.

Also for the Staff's review, as wth
G nna, we're going to have two di fferent organi zati ons
providing the Staff's response. W'I|l have the PWR
Systens Branch goi ng over the various accidents and
transients. And then foll owed up by the Acci dent Dose
Branch, which wll provide our accident dose
consequences.

Sam M randa, al t hough there were a nunber

of individuals that reviewed the reactor systens area,
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Sam M randa has the | ead for the overall nanagenent of
the reactor systens review.

And al so speaking today along with Sam
will be Kent Whod and Lyn Ward.

MR. M RANDA: Yes. And we al so have here
John Nakoski, the branch chief for Pressurized Water
React or Systens Branch.

At this point | just want to i ntroduce the

topics we're going to cover and go right to Kent Wod

who will discuss the fuel assenblies nuclear design
and t hermal hydraulic design. Then I'll conme back and
we' ||l tal k about the accident analyses. And I'll give

it to Kent Whod right now.

MR. WOOD: Good norning, gentlenen. My
nanme i s Kent Wood. |'ma reactor systens engineer in
the Pressurized Water Rector Branch.

MEMBER WALLI' S: Excuse nme. |'mjust trying
to look at the schedule here. W have all kinds of
mat eri al being presented, but isn't safety analysis
the key thing in all of this? [|'mjust wondering why
we have a short time on safety analysis and a | ot of
time on things which nay not be so inportant to
safety.

MR. WOOD: That's not ny purvi ew.

MEMBER WALLIS: |'mjust wondering it
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woul d be appropriate to dig into the safety part nuch
nore than sonme of these other parts and naybe take a
bit more time with it. |'mnot sure, but that's the
coment | have.

MR. MLANO You know, if you want to
spend sone nore tinme, the Staff can accommobdate your
schedul e and stuff. This was our best understanding
at the tinme as to how nuch tinme based on the | ength of
our presentations and giving you what we thought at
the tinme sufficient time to ask questions.

CHAI RVAN DENNI NG We' || give sone thought
to this perhaps over lunch as to whether -- and it may
be very difficult for you to readjust anyway. But ny
guess is that when we get to sone of these areas,
we'll nove through themvery quickly. W'Ill see.

MR MLANO Right.

MR. WOOD: I n executing their extended
power uprate, Gnna is switching from what 1is
currently Westinghouse's design of the optim zed fuel
assenbly to a 14X14 422 Victor Plus or V+ design
which is actually a derivative of the fuel design that
was approved as t he Vantage Pl us desi gn under WCAP. It
was approved the NRC and then subsequently nodified
slightly by Wstinghouse. This is the same fue

assenblies that are essentially the sanme assenblies
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i ke were di scussed earlier by M. Verdin. That these
are currently installed and in use at Point Beach and
Kewaunee. Kewaunee is actually these assenblies at
the current power |evel essentially that Gnna is
request ed.

The notable difference is that over the
OFA fuel that Gnna currently have is that you're
going to put the nore fuel in. It's approximtely
about 20 percent nore fuel that allows themto keep
their fuel densities and their power densities down.

The fuel rods are longer, that were
di scussed. That accommbdat es your increased internal
pressure fromthe burnups.

And also what was addressed by the
licensee was the RCA position of the deltas and that
due to the top nozzl e change.

What | focused on in nmy review was |
wanted to | ook at the transition effects considering
the differences between the OFA fuel and the 422V+
fuel. And | focused on like the flow differentials
that they were going to have that would incur
vi brational differences and flow starting for the COFA
fuel. And | also | ooked at the assenbly
conpatibilities. And | also went through the SRP

standard review plan, acceptance criteria which was
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for fuel damage. | |ooked at stress and strain,
fatigue, corrosion, crud, internal rod pressure and
growh. And for the rod rod failure on focused on like
t hreadi ng an hydrogen pi ckup, overheating of the fuel
in the clad and for fuel culpability it was the
structural integrity.

Alot of that |I | ooked at. W conducted an
audit at the Westinghouse facilities in Mnroeville
the first week in Novenber. During that | |ooked at
the calculations and reports for their flow testing
nmechani cal capability. | |ooked at their cal cul ations
and reports for their control rod drop tines. And
their calculations for their fuel rod performnce.
These were all done in accordance with previously
approved NRC codes and net hodol ogi es.

Wth respect to nuclear design, they're
changi ng sonme design paraneters and was discussed
before. Design paraneters are subject to the actua
pl ant specific or core specific paranmeters are subj ect
to change fromone cycle to the next. Wat they have
done i s they' re changi ng boundary paraneters that they
use in their safety analysis.

And as was nentioned before, |I forgot who
asked the questions, there's a standing of

West i nghouse rel oad desi gn net hodol ogy whi ch a WCAP
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| think it's 9272 which would tell themthat they go
through a |ist of key paraneters. And if these key
paraneters are met for a given plant, each plant would
have it's own key paranmeters. Then you verify that
t he design i s bounded and therefore you woul dn't have
to redo each anal ysis every tinme you rel oad the core.

As | nentioned down here, it's the 9272
WCAP t hat provides the continuity.

The actual acceptability for a given
nucl ear design paranmeter is actually denonstrated by
t he acceptance of the transient analysis. And to do
that | went through and reviewed the transient
anal ysis and the results that were reached because t he
transients were reviewed by a different staff nenber.
And their results and conclusions to show that the
transi ent analysis were acceptable at these design
paranmeters as the bounding limts.

Wth respect --

MEMBER WALLI'S: How did you deternine that
t hey' re acceptabl e?

MR WOOD: Excuse ne, sir.

MEMBER WALLI'S: How do you determ ne that
t hey are acceptabl e?

MR WOOD: Ckay. Well, the design

paramet ers, nucl ear design factors are factors in how
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the core responds during a transient, the nmaxi num
[imts that they --

MEMBER WALLI'S: But you deternmine that the
nmet hods used were approved or you |l ook at the results
and you apply sone criteria or sonething?

MR. WOOD: Well, these are paraneters that
factor into the transient analysis. And if the
transient analysis using these design limts show
acceptable results, then these nuclear design
paranmeters woul d be accept abl e.

MEMBER WALLIS: So the bottomline is you
conpare sonme nunber with some other nunber, is that
what you do?

MR WOOD: As a review at the NRC, | don't
have a different nunber to conpare to. Wat the
analysis that's perfornmed is that the transient
analysis will take a given set of input paraneters of
whi ch these woul d factor in the different transients.

MEMBER WALLIS: Right.

MR. WOOD: And then if that transient
shows acceptable results with those i nput paraneters,
then they're considered acceptable. |If it doesn't,

t hen you deci de as a designer for designing that core
or those paraneters what you need to nodify in your

design or your plant to rmake them accept abl e.
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VMEMBER WALLI S; Because | nean | coul d see

that if you read this thing, you could say well you go
through and these I|ook |like reasonable design
paranmeters. But |'mnot quite sure about how they
chose their hot channel factor. And then you go
t hrough and then you conpare with sone criteria. And
if the criterion satisfied with a lot of margin, you
may not go back and revi ew what you questi ons before.
But if you're very close to sone limt, you would say
well | wasn't too convinced about they did with hot
channel factor. 1'd better go back and dig into that
and find out if that is sort of swinging the results
too close to the limt.

And | just wanted to be sure you guys are
digging into things which mght give you alittle bit
of concern if they influence the answer too nmuch and
they're not too well presented, and things |like that.

It's just not a routine checklist and you
just go through it w thout nuch thought?

MR WOOD: No, sir. But that iterative
process of checking with the individual paraneters
woul d be done when that transient analysis was
revi ewed.

MEMBER WALLIS: \What hel ps you achi eve

credibility sonetinmes is by saying everything | ooked
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fine except | was a bit concerned about this and this
iswhat | did. And if you can explain how you did it,
t hat someti nes hel p achieve credibility. Just reading
t hrough bl ind statenments everythi ng works fine doesn't
tell us anything about how you went about it.

So | don't want to interrupt your --

MR. WOOD: No, that's okay.

MEMBER WALLIS: -- train of thought here,
but that would hel p..

CHAI RVAN DENNI NG Let's interrupt you

just alittle bit on nore on that. |In the paraneters
that you've identified up there, those are all inputs
to the transient analysis, yes? Those are all inputs?

MR. WOOD: They're not all of the inputs,
but they are inputs --

CHAI RVAN DENNI NG Yes, but they're al
i nput s?

MR. WOOD: -- of the safety analysis. You
know your shutdown margin, as was described earlier,
they have now fully put in the feedwater regulation
nodi fi cation. They needed a shutdown nmargi n of | think
it was 2400 PCM And with that they show that they
only need a shutdown nargin of 1300 PCM So that's an
exanpl e of where you make a pl ant change to, you know,

i ke shutdown margin they're |osing shutdown margin
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because of the uprate because of the additional fuel
and reactivity that's going to be in the core. So in
order to gain sone of that margin and nmake sure that
their exanples are going to be acceptable with that
uprate and that decreased shutdown margin due to the
uprate, they go in and they make a nodification of the
power plant that, you know, like this is denonstrating
iterative effect. 1'mgoing to | ose sone shut down
margin, | need to gain sonme, what can | do to do that.
And one of the things they did to do that was to nake
the feedwater reg node change. And now t he shut down
margin that they need to have to show acceptable
results, you knowlimting transients woul d be a steam
line break at the end of cycle is now 13000 PCM as
opposed to 2400 PCM because of a nodification they
made to the plant.

And so those are the types of things that
we question. Several of those things get questioned
back and forth over |ike questions that the Staff
asked to the licensee to explain further and nore
detail .

| mentioned that we conducted an audit
wi th Westinghouse where we actually reviewed sone of
their calculations. And one of the things that | was

concerned about was the inconpatibility differences
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bet ween the ol d OFA fuel and the new 422V+ fuel . Like
I reviewed those calculations for the flow
differentials, the testing reports that they did for
establishing the fuel assenbly | oss coefficients, and
those type of things. Looked over their rod drop
cal culations for their rod insertion tinmes. |
guestioned them about the raw positions on how they
were going to adjust RPM on how they were going to
deal with that with the different heights and things
l'i ke that.

And so it's not just that -- what you see
inthe SER, Safety Eval uati on Report, isn't everything
that we've ever discussed with them It's a, you
know, perhaps too much of a Reader's Di gest version of
what we've asked and di scussed with the |icensee over
t he course of the review

CHAI RVAN DENNING | was trying to get a
feeling for within the context of where you are right
now, when you tal ked about acceptability shown by
transi ent anal yses are you tal ki ng about operational
transients are you tal ki ng about actual anal ysis?

MR WOOD: |I'mtal king about the safety
anal ysis transients that they --

CHAI RMAN DENNI NG  Safety Anal ysis

transients. So the DNBR that in conparison with sone
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criterion would be what you woul d deternmne to be the
acceptability.

MR. WOOD: Right.

CHAI RVAN DENNING  So things like that?

MR WOOD: Yes, sir.

CHAI RVAN DENNI NG  Ckay. | under st and.

Ckay. And the DNBR, | anticipate another
lively discussion.

In the change fromthe OFA to the 422V+
fuel there is several differences. One is that due to
primarily a change in the grid decision and somne ot her
aspects, and the top nozzle | believe, this would be
the actual total assenbly coefficient for the flow --
flow | oss coefficient for the new fuel is |less. And
that's what drives what we were tal ki ng about earlier
as the pressure differential across the fuel. So that
can get their cross flow and the m xing and things
l'i ke that.

| probably should have put nore of that
translates into your transition core DNBR penalty.
Now t hey devel oped their DNB penalty in accordance
with the previously established and approved NRC
net hod that was done. So they did that in accordance
with -- because it's not the first tinme that

sonmebody' s transitioned core designs that they' ve had
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to account for these type of flow inbal ances between
t he assenblies and the core. So there's a nethodol ogy
that's been established to deal with that.

They changed fromthe THINC |V code to t he
VIPRE | code. The VIPRE 1 is the nore flexibility, it
always themto a little nore things in the transient
anal ysis. It handl es the transi ent anal ysis during the
nonst eady state activities better than the TH NC does.

So the simlarities is the use of the
revised thermal design procedure wth the DNB
correlations that WRB1 and in the standard thernal
desi gn procedure with the WB correl ation.

And then the limts are pretty much the
sane frombefore and after. Those limts were -- |'1II
di scuss them because | know that they' re of interest
to the Committee.

The limts for -- and then there's a DNBR
limt is applied -- a penalty is applied to the OFA
fuel so that the limt for the OFA fuel is less than
that for the 422V+ due to the fl ow di sparities between
t he two.

The flowcorrel ations, these correl ations
have a limt. And for the correlation for both of them
for the WRB1, the correlationlimt is 1.17 DNBR  And

what that neans is that that -- tothe limt that' set
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when that code and correlation and nethodol ogy for
applying that code is applied to and approved by the
NRC, that takes into account the exact codes and
correl ations and net hodol ogies of how it's applied

Abl e to accurately within the 95/ 95 percent confi dence
predict or regurgitate the data that it's based on.
And then that's the correlation limt.

And for both the OFA fuel and the 422V+
fuel that's 1.17.

And then for asite specificlimt you get
into a design limt which they take and they put the
site specific uncertainties into that. And for G nna
for the OFA and for the 422Vv+ fuel after they put in
that, that's another design limt which is 1.24
percent DNBR

And then to ensure that vyou have
additional nmargin to the analysis criteria, the
set point, the nunber that they're trying to prove that
they neet in the safety analysis limt as a DNBRIimt
is 1.38.

So if you neet exactly 1.38, you're
al ready .14 percent over your designlimt. So if you
neet exactly your safety analysis limt, you already
have margin over your design limt which includes

uncertainties. So that's how those uncertainties are
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factored into trying to determ ne the acceptance for
your DNBR consi derati on.

CHAI RVAN DENNI NG A question about the
additional cross flow between the tw fuels in a
transition. Can you use VIPRE directly to determ ne
what the effect is on the DNBR or do you -- how do you
do that?

MR WOOD: You can't calculate the
directly. Wat is done is you do a two core anal ysi s,
one with assumng all of the one fuel design or the
ot her. And then you go through the transition penalty
process and deternine -- okay, well |I'mgoing to have
the first core, they're going to -- | believe the
nunber they're predicting is 53 assenblies of the
422V+. So your transition core penalty methodol ogy
comes up with a relationship that is relative, is
based on the nunber of the different types of fue
assenblies that you have in the core, it's a fraction
of those. And then based on that nunmber you get a
penalty and then you apply that to the limted
assenbly, like in this case it would be the COFA fuel
assenblies. So they'd get a penalty based on what
they're allowed to see as DNB for that assenbly.

CHAI RVAN DENNI NG | didn't understand

MR WOOD: |'msorry.
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CHAI RMAN DENNI NG It sounds to ne |ike

that there was -- that there were be flow diverted
fromthe one assenbly to anot her assenbly when they're
si de- by-side that woul dn't be seen in uniformcores.

MR. WOOD: That's correct. That's what
causes the inbalance and the need for a transition
core penalty. Because those assenblies that have that
hi gher pressure resistance, they're going to see | ess
flow because it's going to go to the other |ess
resi stent assenblies. And so you have to apply a DNB
penalty to those assenblies to nmake sure that they
still meet your acceptance criteria.

CHAI RMAN DENNI NG Yes. But it sounded to
me -- | didn't under the way -- it sounded to ne |ike
you're tal king about a forrmula for cal culating that
penalty that didn't seem phenonenol ogi cal .

MR. WOOD: There's a nethodol ogy that
there is, that you do calculate a forrmula that's based
on the nunber of assenblies of the percentage of OFA
assenbl i es that you have in the core. And say okay now
| have to reduce that allowed DNBR for those type of
assenblies by a certain anobunt. And that's a penalty
that goes that on their DNBR limt.

CHAI RMAN DENNI NG | wonder, can the

applicant junp in and help here as far as how you
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actually determ ned that penalty?

MR. FINLEY: Mark Finley again. |'m not
a thermal hydraulic expert. Let me ask Westinghouse
whet her they have soneone here to answer that
guestion: How the flow diverges fromthe new fuel to
the OFA fuel is taken into account in the therma
hydraul i ¢ anal ysi s.

MR DOM N CUS: M nane is Dave Dom ni cus
from West i nghouse.

And no, we do not have a T&H expert with
us. We're going to call back to Pittsburgh

MR. FINLEY: W'l get that answer for you
this afternoon, okay?

CHAI RVAN DENNI NG Fi ne

MR. DOM NI CUS: Ckay.

MR WOOD: And with, I'd like to introduce
Sam M randa to di scuss transient analysis.

MR. M RANDA: First of all, the SER that
you have is witten according to the guidelines of the
revi ew st andard for extended power uprates. And a | ot
of the |anguage you see is tenplate. The origina
| anguage i s basically in the technical eval uation part
and the concl usi ons.

There were sone di fferences | m ght point

that that relate to the Gnna plant design. For
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exanple, it is an older plant and there is a

di scussion in there about applicable G)Cs. And in

| arge part they satisfied the applicable GDCs. One
GDC, for exanple, that did not apply is GDC 5 which
relates to dual plants on the sane site. And
obviously, this plant is not covered by that.

There was a change in nmethodol ogy that
G nna shifted fromLOFTRAN to RETRAN and fromTINC to
VIPRE. And all of those codes have been approved by
t he NRC.

The anal yses wer e conduct ed 102 per cent of
nom nal power. The two percent is a typical nunber
added for uncertainty. And the intent was originally
to allow sonme space for neasurenent uncertainty
recapture power uprating, which | understand is not
goi ng to happen.

There is also the consideration of steam
generators which were replaced in 1996. And sone of
the analyses would be effected by the new steam
generators. The new steam generators are fairly
simlar in designto the old steamgenerators in termns
of size and vol unes.

There was also a |icense renewal granted
in 2004. And sone of the anal yses were consi dered

back then and there's no need to |ook at them again
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this time around.

And concurrent with the EPU, we had the
fuel transition which has been discussed at |ength.
And this fuel transition does effect a nunber of the
accident analyses. |It's not sinply the power
uprating. There are changes in nucl ear design
paranmeters such as shutdown margin as Kent mentioned
that woul d effect key anal yses.

And then there's also the Tavg operating
wi ndow. And this sets a range of Tavg for norma
operation. And this required, for exanple, that
acci dent analyses be considered at various points
along this window to find a conservative initial
condi tion.

And then two plugging, a maxi mum of two
pl uggi ng of ten percent was assuned in the accident
anal yses. Before the EPU it was 15 percent.

This slide just lists the events that had
been reanal yzed for the EPU for various reasons. And
| don't think I'mgoing to go into these in detail
|"msure you'll have questions. The tine allotted to
nme was very short and | just wanted you to have a
summary here and all ow you to | ook through this and
come up with some questions.

The one thing | would say is that this

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

event, this EPU, since there is a fuel transition
i nvol ved and there are new steam generators required
t he anal ysi s of nore transients than m ght be expected
in sinply a strai ght EPU

MEMBER WALLIS: Because there are very
many events here, and the di scussion of themtakes up
about a quarter of the SER, | think. And presunably
these are the kind of events that limt what they can
do in ternms of power uprate.

MR. M RANDA: Yes.

MEMBER WALLIS: And this is really where
t hey are pushing the envel ope in various di nensions.

MR. M RANDA: Well, then would you Iike--

MEMBER WALLIS: And yet we don't seemto
spend much time in this nmeeting discussing them

MR MRANDA: | think there was a
m sunder st and.

MEMBER WALLIS: Isn't this the guts of the
whole thing? Isn't this the basis for your decision;
you | ook at all these things and they're pushing their
limts in some ways, and then you decide whether
that's acceptable or not.

MR. M RANDA: That's right. | was told
that to use naybe ten or 15 mnutes. But if you want

to take | onger --
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MEMBER WALLIS: Well, it seens to ne

that' s the essence of t he whol e deci si on maki ng, isn't
it? Lots of the other stuff is peripheral.

MR. M RANDA: Vel |l would you like to take
some nore tinme and go through these?

MEMBER WALLIS: Well, what do we think?

CHAI RVAN DENNI NG Well, i think what we
would like to do is for those ones that are limting,
we'd like to | ook and see what your assessnent is of
those relative to what the applicant's assessnent was.

MR. M RANDA: kay. Mark Finley had a
good slide before indicating the limting transients.

MR. M LANG W've also got slides that
came out of section 2.8 of the licensing report. And
"1l provide those now.

MR. M RANDA: Well, fromny experience
would say that the loss of flow, accident, is the
[imting transient in terns of DNB ratio. And that
was one of the events that was in an earlier slide by
Mar k Fi nl ey.

In the |license anmendnment request this is
referred to as the fl ow coastdown accident. And that
came very close to the DNBR Iimt of 1.38.

CHAI RVAN DENNI NG You're | ooking at the

tabl e that was just handed out to us, is that true?
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MR. M RANDA: Yes.

CHAl RMAN DENNING And that's in section

15.3.1 --
MR. M RANDA: Yes.
CHAI RVAN DENNI NG The fl ow coast down.
MEMBER WALLIS: | notice some other ones
we haven't seen before, |ike 15.2.2 | oss-of -external -

el ectrical load, which isn't all that uncommon an
event. Your pressure is, again, remarkably close to
sone limt.

CHAI RVAN DENNI NG Wel |, let' come back to
that one. Let's focus for the nmonent on the one --

MEMBER WALLI'S: Yes, | know. But | just
said they're discovering other ones which are very
close to the limt.

CHAI RVAN DENNI NG Yes. Ot her ones, very
good.

MR. M RANDA: Yes. Wuld you like to go
t hrough t hese one-by-one --

MR. FINLEY: Actually let me correct.
That |oss-of-load result was shown on a previous
slide. That was the one that was --

MEMBER WALLIS: Well, maybe | mssed it.

MR FI NLEY: Yes.

CHAl RMAN DENNI NG  Thanks. Yes, let's
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| ook at sone of these key ones and just spend a few
m nutes on some of these key ones. And let's start
out on the one that's 15.3.1, the one you pointed out
t here.

MR. M RANDA: (Ckay. kay.

CHAI RVAN DENNI NG Ckay. And so talk to
us a little bit about that. And there are two nunbers
here. And explain to us again the 422V+ versus what
t he ot her nunmber neans.

MR. M RANDA: (Ckay. For the loss of |ow
accident there are three cases that were anal yzed by
the licensee. One is the partial |loss of flow, which
is the tripping of one reactor coolant punp. Then
there's a flow coastdown accident, which is tripping
of both punps. And then there's another accident
referred to as UF, under frequency. And this is the
event where the grid frequency decays and eventually
| eads to a | ose of reactor coolant flow, totally | oss
of reactor coolant flow. And this is the one that is
the limting event. It produces the | owest DNB rati o.

The analysis limt is 1.38. There are two
nunbers listed there. They're both for the Vantage
Plus fuel. One refers to a typical cell, the other
refers to a thinble cell.

A thinble cell is the assenbly that
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contains the control rods.

The limting case, as indicated, is the
1.35 and that's for the Vantage Plus fuel. The 1.392
is for the OFA fuel

CHAI RVAN DENNI NG Now when you | ook at
this and recogni ze the preci sion of the nunbers and we
established 1.38 as a limt, if they had gotten 1.38
woul d t hat have been unaccept abl e?

MR. M RANDA: No, that woul d have been
okay.

CHAI RMAN  DENNI NG  That woul d be
accept abl e?

MR. M RANDA: Yes.

CHAI RVAN DENNI NG So anything that's |ike
1.381, that's better -- you know --

MR. M RANDA: Yes.

CHAI RVAN DENNI NG =~ Anyway, the question is
partly one of these extra significant figures that are
clearly of no true significance. Are they inportant
in this assessnent?

MR. M RANDA: They just show that they' ve
nmet the limt.

CHAI RVAN DENNI NG Yes.

MR. M RANDA: So 1.1381 neans that they

nmet the limt. 1.38 would have been okay, too.
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CHAI RMAN DENNI NG 1.38 woul d have been

okay?

MR. M RANDA: Yes. And the reason is that
there is a margin on both the nunber on the safety
anal ysis result.

CHAI RVAN DENNI NG Yes.

MEMBER MAYNARD: | personally don't have
concern with comng that close to |limt know ng that
the criteria has margins already built into that. And
t hat al so t he nmet hodol ogy that's revi ewed and approved
is also shown to show conservatism and nake the
appr oach.

| f you wanted to change it where you went
to the actual Iimt and denonstrated how nuch margin
you had, then that would be a different process. But
you basically have margin built into the criteria and
an acceptable nmethodology that's been reviewed and
appr oved.

MR. M RANDA: Yes, | agree with that.

CHAI RVAN DENNI NG Yes. And | recogni ze
that the Staff has reviewed the basis for that. But |
think that we'd like to get close enough to that to
gi ve oursel ves sone confort that the uncertainties in
this 1.38 value that we come up, the methodol ogy to

get to that, really do provide us the substanti al
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marginto atrue safety limt that the Staff's al ready
gone through independently and convinced thensel ves
of .

And al so, we recogni ze that al though t hat
margin may be acceptable, it certainly is less than
what it is in the current design. And trying to get
afeeling for the risk significance is of going to the
mar gi nal results is sonething of interest to us.

MR MRANDA: It's kind of hard to gauge
how much margin i s | ost by i ncreasing the power |evel.
You expect sonme reduction in margin intuitively, just
because the power |evel goes up. But these are not
exactly linear scales that you can just conpare like
appl es and appl i es.

In this case the DNB correl ati on has not
changed, but there are other instances where
correlations do change from cycle to cycle. And you
have different safety analysis limts to conpare to.

For this particular case the flow
coastdown acci dent involves an analysis by RETRAN to
cal cul ate the fl ow coastdown accident in the reactor
cool ant system and generates power |evel, reactor
cool ant systemtenperature, fl owand ot her conditions.
And these are then fed into a detailed core nodel

VI PRE, which has the fuel assenbly and t he di mensi ons
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and the pitch and all of that, including the thinble
and the typical, including the OFA and the Vantage
Plus fuel which actually calculated a DNB ratio for
the hot rod. And that is the nunber that you find.
That nunber is not fromthe bul k conditions cal cul at ed
by RETRAN.

CHAI RMAN DENNI NG  And the Staff has
revi ewed t hese couple of codes and is there a safety
eval uation report on that? How do you bless it
t hrough a safety eval uation report?

MR. M RANDA: Yes. These nethods have
been submtted to the Staff as topical reports and
t hey have been approved by the Staff in the past for
ot her pl ants.

CHAI RVAN DENNI NG Yes.

MEMBER WALLIS: And the approval didn't
have conditions on it? It nmay be it's being used now
for conditions which were not used for its approval
bef ore.

MR. M RANDA: Yes, that's a good point.
And that is something that the Staff has to review
wi th every application that when an applicant uses an
approved met hodol ogy, that they're usingit withinthe
limts of the approval. And that has been done.

CHAI RVAN DENNI NG Ckay. Did you want to
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go back the to sonme of these other cases and | ook at
t hose?

MEMBER WALLIS: What do you do when you
see a nunber like, you know, 15.2.2 on the first page
whi ch has 2748.8 versus 2748.57? Does that raise a
sort of flag with you that these are very close, 1'd
better go back and be sure that everything is okay, or
do you just accept it?

MR. M RANDA: Are you referring to --

MEMBER WALLIS: There's no criterion
t here.

MR. M RANDA: (Ckay. kay.

MEMBER WALLIS: There's no criterion.

MR. M RANDA: The pressures? You're
tal ki ng about the pressures then. Yes.

MEMBER WALLIS: |'mnot sure. \Wat are
showi ng here by analysis limt and limting case, what
does that nean? An analysis limt means the criterion
that you apply?

MR. M RANDA: Yes. Yes. The analysis
limt for peak pressure, for exanple, is 110 percent
of design pressure. And that goes for the primary and
secondary si de.

MEMBER WALLI'S: Presumably the 110 was not

109.9 or sonething. But that's what they've got, so
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whatever. It's very cl ose.

MR. M RANDA: Yes.

MEMBER WALLIS: Does that raise a flag
with you and you go back and check into it in sonme
way ?

MR M RANDA: It raises a very small flag
in the sense that, yes, | would see the nunber and
begin to question it and say why is it so close. But
then that |eads to the review of the actual analysis
t hat produced that result. And | would need to nmake
sure that that analysis was conservative analysis,
that it was conducted using approved nethods within
their limts and that the initial conditions that were
used were in the conservative direction. And if |'m
assured that those initial conditions were the
appropriate conservative values, then | know that
2746.8 is really lower than that. And this is --

CHAI RVAN DENNI NG Have you done sorme
i ndependent checki ng of these using those codes or did
you go to the vendor? |'msorry, you went to
West i nghouse and you oversaw some cal cul ati ons bei ng
per f or med.

MR. M RANDA: Ckay. As a matter of fact
we went to Westinghouse Novenber 1, 2 and 3. And Kent

Wod and | and Len Ward were all there, and John
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Nakoski as well. And we reviewed the cal cul ations
that were perfornmed by Westinghouse for al nost all of
t hese acci dents.

W also reviewed the guidance that
West i nghouse uses internally for their anal ysts to be
sure that they produce consistent anal yses.

And we al so requested that Westinghouse
provi de a copy of their LOFTRAN code at their | ocal
office in Rockville for use by the Staff to perform
confirmatory anal yses. And as a natter of fact, | did
an analysis for the |oss-of-external |oad. And ny
val ue cane very close, within 2 psi of 2746

MEMBER WALLIS: So the client or the
utility uses RETRAN?

MR. M RANDA: Yes.

MEMBER WALLIS: That's not a Westinghouse
code. They would use a different code. | would be
prepared to expect that if you use a Westi nghouse code
rat her than RETRAN, you'd get a difference which was
bi gger than the difference we're tal ki ng about here
between the limting case and the analysis limt.

MR. M RANDA: Well, RETRAN and --

MEMBER WALLIS: So using another code
woul d give a different answer which m ght be over the

limt, quite likely. Just as |ikely as not.
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MR. M RANDA: The two codes involved in

RETRAN and LOFTRAN. LOFTRAN is a Westinghouse code.
And it was benchmarked -- RETRAN was benchnarked
agai nst LOFTRAN.

MEMBER WALLIS: That neans that they're
sort of about the sane, but they don't give exactly
t he same answer.

MR. M RANDA: That's right, they're about
the same. And the results --

MEMBER WALLI'S: So what you could do, is
you got two nunbers which are close together, you
could say | want an i ndependent opinion here. | want
a different code to ook at this. You don't do that
sort of thing?

MR. M RANDA: Well, we do. W use RELAP
al so. In case we didn't do the RELAP anal yses on the
non- LOCA events because we just didn't have the tine.
But right now RELAP is being used by Len Ward to
performsnmall break LOCA anal ysis.

MEMBER WALLIS: But if you were in a
hospital and you got some patient, and you weren't
guite sure whether or not to do sonething, you know
you mght want a second opinion to confirm your
decision in sone way, you know.

MR. FINLEY: Mark Finley.
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Just to respond to the one question. W
didn't cherry pick, so to speak, in ternms of the
nmet hodol ogy. W made the decision up front to use the
RETRAN net hodol ogy and that's what we stuck with for
t he non- LOCA events. We used LOFTRAN for the control
syst ens, so a different functi onal area at
West i nghouse. But we didn't | ook at the results of two
different analyses with two different codes and pick
t he ones that was better.

MEMBER WALLIS: But the Agency has the
choi ce of sonetines doing confirmatory anal ysis.

MR. M RANDA: Yes.

MEMBER WALLI'S: Did you pick any of these
nunbers as being so close that you wanted to see a
confirmatory anal yses?

MR M RANDA: Well, as | said before, |
did not an analysis of the |oss-of-electrical |oad
using the LOFTRAN code. And the results |I got were
very cl ose to the val ues that were produced by RETRAN

MEMBER WALLIS: So you did do the --

MR M RANDA: | did that, yes.

MEMBER WALLIS: And what was the nunber
you cane up wth?

MR- M RANDA: | believe it's in the SER

For the | oss-of-I oad.
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CHAI RVAN DENNING  And that was with

LOFTRAN THI NC?

MR. M RANDA: That was with LOFTRAN

CHAI RVMAN DENNI NG And THI NC?

MR. M RANDA: No. THINC was not used in
t hese case.

CHAI RVAN DENNING It wasn't?

MEMBER WALLIS: So LOFTRAN is |ike RETRAN
then? Well, maybe you could tell us after lunch or
something if you're having difficulty finding it.

MR MRANDA: | don't know what that
nunber is. The loss-of |load event | did was for the
over pressure case. The overpressure case, | believe,
was 2525 sonmething |ike that. And that was i n anot her
-- okay. Yes. That was to verify that the pressurizer
safety valves and the steam generator safety val ves
wer e sized adequately. And that val ue was 2725, which
was very close to Westinghouse's nunber

CHAI RVAN DENNI NG  And when you wor ked
with Westinghouse -- I'"msorry, you reviewed the
West i nghouse anal yses, in doing that did you | ook at
i nputs and outputs or was this verbal discussion with
West i nghouse about then? Did you physically | ook at
the input and output and do sonme cross checking of

t hat ?
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MR. M RANDA: Yes. Yes, we did.
West i nghouse had available to us the anal ysts who
performed these analyses for discussions. And the
anal ysts brought al ong the cal cul ati ons and we | ooked
t hrough t he cal cul ati ons at the i nputs and t he net hods
used. Yes, we did that for three days.

MEMBER SI EBER:  But there is a fair anount
of margin built into all of these just by the nature
of where they cone from

For exanple in the |oss-of-external-
el ectrical |oad the design pressure of the cool ant
system which is really what you're looking at, is
2500 pounds for this plant. Normal operating pressure
is 2250. During this abnormal occurrence, | think
this is an abnormal occurrence type event that's
expected to occur perhaps as nuch as every year, the
pressure you can go to is 110 percent of the design
pressure by code. But that doesn't nean that that's
the ultimate strength of the coolant system The
cool ant systemultimte strength, there's trenendous
mar gi n between 110 percent of code desi gn pressure and
what the ultimate strength is. So that's where the
margin really exists. And that doesn't nmean don't do
your best job to be under this. But it doesn't nmean

t hat when you cal cul ate 2750 conpared to a limt of
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2750 that there's no margin left. There's plenty of
margin left and it's built into the way the ASME code
i s designed.

CHAI RMAN DENNI NG  Yes. And that 110
per cent of design pressure comes an ANSI standard 18.2
1993 for condition Il events.

MEMBER SI EBER  Ri ght.

MEMBER WALLI'S: | guess what concerns mne
is the generic problemw th codes. Wenever there is
a conference on codes, now people are always tal king
about the user effect; that different people using
apparently the same code to anal yze exactly the sane
t hi ng, apparently using the same nmet hods and the sane
i nputs, can often cone up with different answers. And
the utility has, of course, the incentive to cone up
with a favorable answer. And it is a user. And so
there has to be some careful exam nation that there
hasn't been sone user effect which has enabled this
code to cone very close to whatever is required as the
regulatory limt. | think you have to be very careful
to ensure that does not happen.

MR. M RANDA:  Yes.

MR. DUNNE: Ji m Dunne.

| think one of the things Westinghouse

tries to do to elimnate some of the variability
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associated with the analysts is they have these
instruction guidelines for all these different
accidents that basically tell the analysts these are
t he assunptions you have to nake and not |eave it up
to the individual analyst to make that assunption
hi nsel f .

So for alot of the key inputs
West i nghouse has basi cal | y standardi zed i nternal ly t he
assunptions their anal ysts have to make to renove t hat
variability. And that was, | think, one of the things
that the NRC reviewed when they did the audit of
West i nghouse in Novenber of |ast year.

MR. M RANDA: That's correct. And these
analysis standards, as they're referred to at
West i nghouse have been exi stence since 1972. | know
this because | wote the first one.

MEMBER WALLI'S: So you maintain there's no
user effect? If we had two different analysts do the
same thing, they cone up with the sane nunber?

MR MRANDA: O course there's a user
effect, but these analysis standards are designed to
m nim ze that.

MEMBER WALLI'S: So how big is the m ni nunf?
| s the m ni mumof variance of 10 percent -- you can go

on forever about this. But |I'msure people are aware
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of this and they've done sonething, but | just don't
have any idea of the dinensions of the uncertainty
t hat remai ns.

MR. M RANDA: Part of the procedure is
that the anal ysts when cal cul ating the inputs for the
codes, it has to follow certain procedures and use
certain values that are dictated for that plant. And
if he deviates from that procedure for any reason
he's instructed to state the reason and this is
revi ewed when the cal culation is checked by peers and
managenent .

Sonmetimes it's necessary to deviate just
because of the plant design. And the analyst should
have a good reason for the deviation.

CHAI RVAN DENNING | think you should
bounce back now to the ~continuation of the
presentation that you're on and we'll nove forward
t hrough t hat.

MR. FI NLEY: Ckay.

MR MRANDA: This is a listing of the
events that the Staff has received anal yses for from
the |icensees. For various reasons, as | said before,
in addition to the power uprating.

This is followed by events that were

eval uated. And the reasons for these events for being
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eval uated stemfrom these are either not applicable
or they're bounded by other events. Usually they're
bounded by ot her events and a new anal ysis was not
necessary.

And this is also stated in the safety
eval uation which events are evaluated, which are
anal yzed. And in the case of events that are
eval uated, why it was not necessary to do the
anal ysi s.

ATWS was al so considered. And this event,
| thought it was inportant to reviewthe anal ysis for
this event. There was very little provided by the
licensee, by the way, in their submttal concerning
ATWE. They said yes we neet the criteria. And |
requested to see the anal yses and t he cal cul ati on. And
they were provided to ne.

| considered it inportant because the
G nna plant has new steam generators, B&W steam
generators installed in 1996. And | was afraid that
they might be trying to use the Wstinghouse generic
anal yses that originally covered G nna, which had a 44
series steamgenerators. Wthout the 44 series steam
generator, | believe that the generic anal yses no
| onger applied. And it turns out that Westinghouse

had perfornmed an entire new analysis using the new
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steamgenerators at the power |evel of 1817 negawatts.
And t hey obtained an acceptable result.

And this 3200 psig is the ASME | evel
stress limt for the weakest conmponent in the RCS
which | believe is the --

MEMBER WALLI'S: Can | ask you about ATW5?
Now ot her operator actions that occur during an ATWS
event which influence the outcone?

MR. M RANDA: The ATWS event is anal yzed
wi t hout operator actions?

MEMBER WALLIS: W thout?

MR. M RANDA: W thout, yes.

MEMBER WALLI'S: So the operators are not
likely to take actions which woul d change t he nunber
of this peak pressure?

MR. M RANDA: The peak pressure occurs at
about 2 minutes into the transient.

MEMBER WALLI'S: And by then the operators
haven't done anyt hi ng?

MR. M RANDA: | don't believe an operator
woul d have a chance to do anything at 2 m nutes.

MEMBER WALLIS: This is very different
froma BWR ATW5 where t he operators are expected to do
t hi ngs.

MR. M RANDA: As far as new spent fuel
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storage, G nna had recei ved an amendnent Decenber 2000
which permts the credit for soluble boron in the
spent fuel pool. And they satisfied also all of the
provi sions of the 10 CFR 50. 68.

MEMBER WALLIS: Well the spent fuel pool,
rat her surprised and maybe not a surprise if I'd know
the history of these things. But originally it was
capabl e of taking 210 assenblies and now it seens to
be capable of taking -- it has a spec limt of 1879
assenbl i es. So sonehow the capacity of the spent fuel
pool has been increased by a factor of nine.

MR DUNNE: This is Ji mDunne.

| think | can explain sonme of that
hi story.

The 1879 nunber assunes consolidation of
fuel assenblies into consolidated canisters. W take
two fuel assenblies approach --

MEMBER WALLIS: Well, it's the sane the
pool. It's the same pool.

MR. DUNNE: The sane pool .

MEMBER WALLIS: So you found ways to
i ncrease the capacity by a factor of nine?

MR. DUNNE: Right. W' ve gone through I
believe three reracking of our spent fuel pool since

the original construction. Qur |ast rereacking was in
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nunber of storage

| ocati ons we physically have in the pool right nowis

up around 1321 fuel assenblies basically.

And part of

that involved going to boroflex fuel assenblies

think in the '80s.

MEMBER WALLI S:

MR, DUNNE

Yes.

And then in the 1990s we

inserted a nunber of borated stainless steel fuel

assenblies --

MEMBER WALLI S:

So there must have a

consi derabl e conservati smin the original design then

that you can do this.

VMR, DUNNE

MEMBER WALLI S:

getting close to a rea

Yes.
But now you probably are

limt?

MR. DUNNE: W are getting close to a real

limt, that's correct.

CHAI RVAN DENNING And initially you
weren't allowed to take credit for boronin the water.

MR DUNNE: Right. And | think the reason
why we took credit for the boron is the boroflex issue
and degradati on of the borofl ex which was either boron
poi son. But because it's degraded and really not
assunme it's there, we needed to --

MEMBER WALLIS: But we're tal ki ng about
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margin. You're below .95 aren't you, in this case?

MR. DUNNE: | believe when we borat ed,
typically we're well bel ow.

MEMBER WALLIS: WAy below it?

MR DUNNE: Yes.

MEMBER WALLIS: Right. So that's not one
of these things where you're close to the limt at
all?

CHAI RVAN DENNI NG  You take burn up
credit?

MR DUNNE: 1'Il let our fuel engineer
answer that one.

MR VERDIN. Yes. This is Gord Verdin.

W do take burn up credit and al so years
of decay due to plutonium decay. And we also have
criterion as to the reactivity categories of
assenblies that we can place adjacent to each ot her.
That's how we nmake up for the |oss of the boroflex.
We don't credit the boroflex at all.

MEMBER S| EBER: But the original rules
didn't give you a burn up credit, right? And so
that's why the spacing was so big?

MR. VERDIN. Yes. The other thing was
that G nna back in the 1970s, we actually shipped

three regions of the fuel to the Wst Valley
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Denonstration Project. There was nointentionto |l eave
the fuel in the pool for any period of tine.

MR. M RANDA: Ckay. These are the results
for the | arge break LOCA usi ng t he ASTRUM et hodol ogy.
And you' ve seen these nunbers before.

And finally --

MEMBER WALLIS: That's very conservative
124 runs. Because the PCT seens to be the one which
matters. And so you could do the nunber of runs
appropriate to one criteria. And if you were really
satisfied that that was the one that --

MR. M RANDA: Was there a question?

MEMBER SI EBER: That's not a question.

MEMBER WALLIS: |I'mnoting that it's only
t he PCT which seens to cone near the limt, so that's
t he one that governs.

MR MRANDA: The Staff is still
eval uating the smal|l break LOCA anal yses and the | ong
term cooling and the boron precipitation. And these
are i ndependent anal yses bei ng conducted with RELAP.
So we don't have the results of those just yet.

MEMBER WALLI'S: So maybe this is where we
get an exanpl e of one issue, small break LOCA, which
we can go into in sonme detail instead of rushing

t hrough all of these other ones.
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CHAI RVAN DENNI NG O course, the problem

is that one's going to be fair from illum nation
apparently based on -- so I'mnot sure it's going to
be- -

MEMBER WALLI'S: So why are we waiting so
|l ong to hear sonething which isn't so inportant? |
was thinking that you might -- that would be your
opportunity to show how you go in depth into sone of
t hese things because you have nore tinme then.

MR. M RANDA: John Nakoski w Il address
t hat .

MR. NAKCSKI: Yes. This is John Nakoski .
"' mthe PWR Reactor System Branch Chief.

Qur intention is at the next Subcommittee
neeti ng where we di scuss Beaver Valley to go through
what we have done, our confirmatory cal cul ati ons and
the review that we've done for the small break LOCA
and | ong term cooling.

Qur concern was to develop reasonable
assurance t hat the anal ysi s net hod and assunpti ons and
the results are consistent with our expectations and
satisfy our acceptance criteria.

You nay be aware that we have a concern in
long termcooling for a small break LOCA, that we have

reasonabl e assurance that boron precipitation is not

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




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

183

an issue that would inpact the Staff's findings.
W're evaluating that issue. Ken Ward is doing

i ndependent confirmatory cal cul ations. But we have
not finished those yet.

MR. M RANDA: In conclusion, the Staff
bel i eves that the accident anal ysis both anal yses and
eval uations submtted by the |icensee, have net the
acceptance criteria short of the small break LOCA and
the I ong termcool i ng of boron precipitation which are
still under review.

MEMBER SIEBER: | have a question that
goes back to the issue of peak clad tenperature and
design trends through the years. It seens to ne that
the trend by fuel designers has been to nake nore rods
but smaller rods to lower the linear power density.
And in doing that, that had a positive inpact insofar
as |lowering the peak clad tenperature.

| ook at the fuel design trend for G nna,
they're going in the opposite direction. And |
presune, you know, they now have bi gger, heavi er rods,
reduced flow, a change in the noderation ratio you
know whet her you' re over noder at ed or under noder at ed.
And t hat probably had sonme negative -- that kind of a
desi gn i npl enent ati on had sone negative ef fect on peak

cl ad tenperature, even though you got a | ot of margin,
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| would think that would cone out that way? Am]
t hi nki ng about this in the right framework or not?

MR. FINLEY: Let ne ask Jeff Kobelak to
respond to that, if he woul d.

MEMBER WALLI'S:  And you told us that using
the ol d nethod you got to 2070 sonet hi ng.

MR, KOBELAK: Yes.

MEMBER WALLIS: What woul d you get to
using the old nethod before the EPU?

MR. KOBELAK: W did not run any cases.

MEMBER WALLIS: Well, someone nust have
cal cul ated before because there was a submitta
before. It nust be in the record sonmewhere what they
were calculating. But they were using some other
net hod even different in those days. Wre they using
Appendi x K or sonething so we can't nmake conpari sons?

MR. KOBELAK: You nean like with pre --

MEMBER WALLIS: Well, has the peak clad
tenperature gone up significantly as a result of the
EPU? | think that's sort of the question.

MR VERDIN: This is CGord Verdin.

Ther e has been sone mi scommuni cati on. The
2087 is the current best estinate LOCAwith the safety
net hodol ogy at the current power |evel.

MEMBER WALLIS: W thout the EPU?
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MR. VERDIN: That's correct.

MEMBER WVALLIS: So with the EPU if it goes
up, you mght have found yourselves up to the limt
with the core methodol ogy?

MR. VERDIN: Correct. And as we've stated,
they didn't actually performthose eval uati on at EPU.

MEMBER WALLIS: So we can't really nake
conparisons. But in fact we m ght have the i nplication
that you used this new nethodol ogy because the old
nmet hodol ogy was not giving the right answer?

MEMBER SI EBER: O you think it m ght not.

MEMBER WALLIS: O you thought it m ght
not .

MEMBER S| EBER: But whet her you thought
that or not is irrelevant.

MR. FINLEY: Certainly with respect to
| arge break LOCA one of our objectives at the outset
was to use the new BE LOCA net hodol ogy to denonstrate
we had the margin in that analysis for the uprate.
Yes.

MR. NAKGCSKI: And regarding the fuel
design, yes, | would say that's an accurate statenent.
As you increase the nunber of rods and you | ower the
linear heat rate per rod, that does kind of benefit

t he PCT.

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

186
MEMBER SIEBER: Right. But this design

change in the fuel goes the opposite way, which puts
nor e pressure on PCT t han you ot herwi se woul d have had
and you did it for other reasons. That's sort of the
way | piece all this together. And you still mneet the
limt.

MR. NAKCSKI: Yes. And the prior fuel was
al so 14X14.

MEMBER S| EBER  Yes.

MR. FINLEY: That's correct. Right.

MEMBER WALLIS:  Well, this would be useful
to the Cormittee to get sone idea of is this
statistical approach to LOCAs one of the keys to
al | owi ng power uprates of this magnitude.

MEMBER S| EBER  Yes.

MEMBER WALLIS: | think that's an
i mportant issue for this Conmttee to think about. Is
that true? 1Is it true that the statistical approach
is enabling this to happen?

MR FINLEY: Yes. That is one of the
factors that enables this, yes.

MEMBER WALLI S:  Yes.

CHAI RVAN DENNI NG  Are you actually done
with your part of the presentation and we woul d have

gone to the source terns and radi ol ogi cal consequences
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next? Is that where we stand?

MR. M RANDA: Yes. |'mdone with ny part,
yes.

CHAI RMAN DENNING Yes. So | think if
it's--

VR. M LANO. Qur presentation is
relatively short in that area. And | think it would
probably be, if you don't mnd, you know we could go
t hrough and do that and then have our break.

CHAI RVAN DENNI NG  Wbul d you prefer to do
that for sone reason?

MR MLANO Yes. That's what | would
prefer to do.

CHAI RVAN DENNI NG Then we' || go ahead and
do it that way then.

MR. M LANG Thank you.

Brian?

MR MLANO This is Brian Lee. he's from
our Accident Dose Branch and he's going to nmake a
presentati on.

MR. LEE: Yes. Good norning. |'mBrian
Lee, a reactor systems engineer in the Ofice of
Nucl ear Reactor Regulation. Also here with ne today

is a senior nenber of staff fromthe Acci dent Dose

Branch to provide a guidance with me on this review.
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The Staff reviewed the source terns for
rad waste systemanal ysis and reviewed Matrix 9 of the
review standard and section 2.9.1 of the EPU safety
eval uati on.

The radiation sources and the reactor
cool ant were analyzed for EPU conditions under the
same net hodol ogy previously used in the G nna design
basis, which is consistent with the GALE code that is
considered in the Staff's revi ew

Based on the nmaximum reactor cool ant
activity product, the staff determ ned that the EPUIi s
acceptable as it continues to neet the requirenents of
the 10 CFR Part 20, 10 CFR Part 50 Appendix |, and t he
CGeneral Design Criterion 60.

Wth respect tothe design basis accidents
radi ol ogi cal consequences anal ysis, the Staff review
Matrix 9 of the review standard and section 2.9.2 of
t he EPU safety eval uation.

The | i censee had previ ously reanal yzed al |
design basis accidents with the inplenmentation of a
full scope alternate source term The current revised
dose anal ysis assuned proposed EPU conditions at a
react or core power of 1811 negawatts t hermal incl uding
a two percent power neasurenent uncertainty and

foll oned the gui dance of Reg. Guide 1.183.
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The Staff took a | ook at all design basis
accidents in its review The LOCA the fueling
handl i ng accident and the tornado m ssile accident,
whi ch i s not considered to a design basis acci dent but
is a part of the Gnna's |icensing and design basis
were all reanalyzed due to the sources and the fue
i ncreasi ng at the power increase.

The main steam line break, the steam
generator tube rupture, the | ocked rotor acci dent and
the rod i njection accident were all reanal yzed due to
the change in its mass and energy rel ease.

The licensee assumed a control room
isolation for all design basis accidents with afilter
recirculation flow of 5400 cubic feet per mnute. A
300 cubic feet per mnute unfilter in |eakage was
assumed and has been validated by a tracer gas in
| eakage test performed in February of 2005.

CHAI RVAN DENNI NG =~ When you say confirned,
actually didn't they show that it was substantially
| ower ?

MR. LEE: Yes, they did. Actually, their
nunber with one train runni ng the hi ghest | oad was 21
cubic feet per mnute.

I n conclusion the |licensee has adequately

accounted for the effects of the proposed EPU. Al
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design basis accidents neet the exposure guideline
values cited in 10 CFR 50.67 and the acceptance
criteria in the Standard Review Plan 15.0.1 for both
offsite and in the control room

The Staff finds that the proposed EPU is
acceptable wth respect to the radiological
consequences of design basis accidents.

And t hat concl udes ny presentation. | can
take any questions if you have any.

CHAI RVAN DENNI NG Questions? No. Thank
you very rmuch

kay. We'll say it's 12:30 and we'l |l
resume here at 1:30.

MR MLANO At 1:30 is there an
expectation that we would continue on with anything
with regard to the safety analysis or would we be
going to the next itemon the --

CHAI RVAN DENNING We'll go to the next
itemon the |ist.

MR. M LANG  Ckay.

(Wher eupon, at 12:27 p. m the Subconmittee

was adjourned, to reconvene this same day at 1:30

p.m)
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AAF-T-EERNOON S-ESSI-ON
1:30 p. m
MR. M RANDA: Could |I have your attention,
pl ease.
Okay. We're going to get started this

afternoon's presentations. We're going to start with

the risk evaluation summary. And it'll be a two
parter. It's going to start out with Ral ph Cavedo
with G nna presenting his and we'll follow it with

Donni e Harrison fromthe NRC Staff.

Thank you.

MR CAVEDO H . My nane is Rob Cavedo
And |' ve been doing probability risk assessnment for 17
years. |'mhere to present the results of the risk
eval uation, results and insights.

CHAI RVAN DENNI NG You don't have to
apol ogi ze right at the begi nning for saying your risk
anal yst .

MEMBER SI EBER:  You can wait a little bit.

MR. CAVEDO Before we go into the
original agenda, | just wanted to atieinto howrisk
assessment is used to eval uate actual changes in
mar gi n.

CHAIRVAN DENNING Move in a little

cl oser.
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MR CAVEDO |I'msorry. | like to nove

around. | can't dothat. | need a wirel ess m crophone.

So I'd like to tie in to how the actua
risk evaluation relates to actual changes in margin
versus cal cul ated changes in margin that you' ve been
referring to a |ot.

So when you do a typical design basic
calculation like loss-of load you'll go through and
evaluate the |ift setpoints of a bunch of relief
val ves, for exanple. And when you determ ne what you
can live with in the calculation, you raise that
setpoint until you reach the cal cul ati onal regul atory
l[imt. But froma risk assessnent perspective that's
where we go back and |ook at was that change
acceptable. And we | ook at real plant changes. So if
you change an actual setpoint, that's factored into
the risk evaluation. And that's where the rubber hits
the road and that's where we eval uate what the actual
loss in margin is.

So |l think thereis atiein. W want to
have as nmuch operational flexibility as possible, but
we want to evaluate what the real change in risk is
and make sure that it's acceptable.

To performthe risk evaluation we | ooked

at the changes in initiating event frequency, success
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criteria, equi pnent failure rat es, oper at or
restoration tinmes. And we used that to calculate the
change in the core damage frequency in LERF for
internal, external events and shut down.

MEMBER SI EBER. Now your success criteria
is still a go/no go situation?

MR. CAVEDO Well, the success criteria in
a very simlar fashion to how the design basis
calculations is an iterative process. So for exanple
let's say that you're trying to determ ne the feed and
bl eed success criteria. Well, you know a fixed set of
equi pnent that you would |ike to use and you keep on
changing the tinme that it takes the operator to
initiate that action until a certain set of equipnent
is satisfied. But froma PRA you go beyond just that
and say, okay, let's say you had one | ess PORVs or you
had fewer charging. Then you have less tine to
i npl enent the action. So it's all factored in by
calculation to determne tinme avail able to performan
action, or in sone cases it's break size. So you
mght go in and let's say it's a large break LOCA,
what set of equi pnent do you need. Let's say that it's
medi um break LOCA, well you deternine those break
transition points in terns of piping size based on the

anount of equi pnent that's available. So you turn it
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into a go/no go problembut it is calcul ated based on
t he range of paraneters that you exam ne.

MEMBER SIEBER. On the other hand if you
have a punp, for exanple, that is operating right when
it's about to |ose MPSH, you know naybe you're in
recirculation and your strainer's partially clogged.
You would count that punp if it doesn't neet the
success criteria as inoperable as opposed to a punp
that nmay be chuggi ng and not punping as nmuch as you
woul d |i ke or as nuch as advertised?

MR. CAVEDO. Right. If the design basis
criteria for loss of net positive suction had a sum
val ue, then we m ght use a different value in the PRA
for determ ning when that punp will actually be
fail ed. Not inoperable, but unavail able.

MEMBER S| EBER  Yes.

MR. CAVEDO. So we use a term nol ogy as
far as the design basis way that you say that it can
satisfy the design basis criteria and it's operable,
we consi der things avail able to performtheir function
or not available to performtheir function under the
gi ven set of circunstances.

MEMBER SI EBER  Yes. | think that's one of
t he drawbacks, at least in my own mnd as to how wel |

PRAs nmodel what's going on in the plant.
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And anot her one is that PRAs do not have
a | ot of phenonenol ogical nmodels built intoit. And
it'"srelatively sinple. And | guess for the purposes
that it's being used here by you and by the staff,
it's okay. On the other hand, there is plenty of
pl aces where PRA nodel i ng coul d be i nproved, you know.

MR. CAVEDO There's plenty of places
where any nodeling could be inproved, no nmatter what
you're talking about. That's definitely true.

MEMBER SIEBER: Right. That's ny speech
for this hour.

MR. CAVEDO | nean the Chairman tal ks
about when he tal ks about PRA and you say is PRA good
or bad. And then you say well what are you conparing
it to? Design basis. And we all know what the
vulnerabilities are with design basis. So it's not
whether it's the perfect tool; no one is saying that
PRA is the perfect tool. It's just saying it's --
well, inny view, it's a better tool.

So you have to mai ntain your design basis
mar gi ns because that gives you the franework which to
eval uate things, but you do need to eval uate what the
changes inrisk are to make sure that you' re operating
appropriately.

Okay. So we evaluated the inpact on those
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el enents to cal cul ate the core danage and | oad changes
on internal events, external events and shutdown ri sk.
There are no PSAinitiators as a result of
this. Nowthe reason | nention PRAinitiators is
because that's di fferent than design basis initiators.
Most of the time when you |ook at a phenonenon,
consi dering the huge nunber of initiating events that
are considered in the PRA, you don't have to nake a
new initiating event. You just adjust the frequency
based on changes as a result of the EPU, for exanple.
So if we had increased flowin the
feedwat er systemand it was beyond certain limts, or
not beyond certain limts but it was approaching
certain limts, then we mght increase the failure
rate of that feedwater piping to account for that.
As far as success criteria adjustnents,
which was a majority of the risk. So the small part
of the risk was the initiating event frequency
changes, the vast majority of the ri sk changes was due
to the change in success criteria. And we used a
t hermal hydraulic code to eval uate that. And t he maj or
i npact that we came up with was bl eed and feed.
W went frompre-EPU to post-EPU, a case
where you had to have two PORVs for bleed and fee

depending on the availability of charging. So we
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noticed that was the biggest success criteria change
t hat we had.

W did also look at equipnment failure
rates, but we found is due to the prograns that are in
pl ace there is not ruch inpact on equi prment failures
from an imrediate mtigation standpoint of an
acci dent. So PRA anal ysis works 24 hours followi ng the
pl ant challenge. But froma |long term perspective
because equi pnent can be operating with less margin
avai lable, there is a likelihood that you will have
initiating events as a result of the reduced margins,
an increasing in the initiating event frequency.

MEMBER S| EBER: Do you change your PRA to
account for that?

MR. CAVEDQO  Yes.

MEMBER S| EBER: Because | think that's an
i nportant thing.

MR CAVEDO Yes, we do.

MEMBER SI EBER  kay. And how do you do--

MR. CAVEDO Yes. W went through a --

MEMBER S| EBER: How do you do it?

MR. CAVEDO  Say agai n?

MEMBER S| EBER: How do you do it? By
changing the failure rate?

MR. CAVEDO That's exactly right. W
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change the frequency as a result of that. So what

we'll do is we'll do a detailed review of the
engi neering reports. We'Ill |look at where margin is
lost. And then we wll adjust frequencies based on
t hat .

Now, of course, howdo you predict exactly
how they' re going to be degraded.

MEMBER SI EBER  Ri ght.

MR. CAVEDO That's probably the next
guestion that you' re worried about. Well, there's no
way to predict perfectly what's going to happen. And
so with any good risk assessment what you have to do
then are sensitivity studies. You |l ook at how all the
paraneters that are sensitive to this will change as
a result of increasing by a factor of two or sone
nmetric so you can deternm ne what's sensitive. And t hen
we had, as Dave nentioned, a detail ed sequester revi ew
where we get everybody together and we tal k about it.
And we reviewed with the project nmanager and nenbers
of licensing and others all of the paraneters that
were sensitive. And they were confortable that those
paranmeters were not going to be adversely inpacted by
EPU.

So the sensitivities give us a feel for

not only what the changes are going to be, but to make
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sure that we're focused on the right areas.

MEMBER SIEBER. So you don't really have
data? This is a judgnent call based on your --

MR. CAVEDO Yes. It's al nost exclusively
a judgnent call because, as you said, data even if you
had data for another plant, that mght not be
applicable to the G nna plant. And so you could try to
do sone Basi an update, but the sanple is so small that
it wuld really not be very relevant, so --

MEMBER SIEBER. Right. | think that you
realize what the pitfalls are?

MR. CAVEDO  Yes.

MEMBER SI EBER:  It's not clear that there
isn't some better way to handle it, but it dom nates
your | ack of data.

MR. CAVEDO And that's why you have to do
uncertainty anal ysis, to nake sure that you conpensate
for your lack of predictability in what's going to
happen by looking at -- let's say it's a little bit
wor se than you think, or let's say it's this; how nuch
does that change the result and would that still be
acceptable? So we did a ton of uncertainty anal ysis
to give us confort that we were still making the right
deci si on.

MEMBER S| EBER. Very good. Thank you.
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MR. CAVEDO You're wel cone.

So as | said, the mmjor inpact was a
change in operator response tine. And as was
nmenti oned on a previous slide, obviously the higher
decay heat reduced nost of the operator response
times. And the nost inportant inpacts that we noticed
was the reduction in time to recover froma | oss of
shut down cool i ng during reduced inventory. And we'l|
tal k about a pl ant change that we're proposing to hel p
of fset that risk.

And t he next | argest one was t he anount of
the loss of tine to recover from a |oss of decay
removal during a loss of offsite power. And then the
one to recovery froma turbine driven AFW punp on a
control roomconplex fire. And so you'll see that the
nodi fications that we're tal king about or the plant
changes that we're tal ki ng about refl ect these areas.

So here are the results, a sanple of the
results. This isn't all of them |If you actually
| ooked in the submittal, you'd see that we eval uated
all of the actions that could change as a result of
the reduction in operator response tine due to the
i ncreased decay heat. But this just gives you a nice
little smattering of what changed.

And the inportant thing to |l ook at hereis
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when you're | ooking at these tines and you go, oh
this is a bigger change in tinme than the percent
change in power, how could that possibly be? Well,
these are diagnosis tinmes. So it takes a certain
anount of time for an operator to go through a
procedure. And that's going to be sonetinme, ten
mnutes or whatever it is. So if you reduce the
overall time by 17 percent or whatever the cal cul ation
shows, because we actually get nore margin in the
steam generators it's a little cooler, so there are
some things which of fset each other. But overall you
woul d expect things to be a 17 percent. But because of
that subtraction you actually can see bigger
per cent age changes t han you woul d expect just based on
the nature of the power uprate. And that was all
factored into the evaluation to cal culate what the
i npact was.

MEMBER WALLI'S: So are the changes in CDF
all due to operator time factors?

MR. CAVEDO Coul d you say agai n?

MEMBER WALLIS: Are all the changes in CDF
due to these changes in tinme available for operator
action?

MR. CAVEDO No. The majority of the CDF,

and |'ve produced a chart in the submttal --
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MEMBER WALLI S: It seens to be in these

EPUs that the hardware changes don't make any
di fference?

MR. CAVEDO Well, we're going to get to
that inalittle bit. But the changes that they nmade
actually hel ped to preserve alot of the margin. If it
wasn't for that, then we woul d have had a nuch bi gger
ri sk increase.

CHAI RMAN DENNING | wanted to make sure
| fully understand the table. What's the right hand
colum, the steam generator water |evel at trip?

MR. CAVEDC: Well, | could have presented
a colum with steam generator water |evels at other
demar kati on points. But obviously the nore water that
you have in the generator at the tinme of the trip
then the nore tinme you' re going to have available to
do that. And that's going to danp the inpact of these
changes. So | just wanted to put that this is at the
|l ow |l evel water trip and so these are the conservative
nunbers. If you |l ook at nunmbers at a different water
| evel, then you woul d have nore margin.

CHAI RVAN DENNING W th regards to these
particul ar events, can you tell us what the
conditional failure probability was for the base tine

versus the EPU time? How nmuch of the failure
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probabilities changed?

MR. CAVEDO. Well, for exanple for the
bl eed and feed where you had no chargi ng punps and a
single PORV available, it went from -- 1 don't
remenber the specific nunber whether it was a ten
percent chance of failure to guaranteed failure. So
that was one of the ones where it went from a
reasonabl e |ikelihood the operator would succeed to
there's not enough tine available to performthe
action.

CHAI RVMAN DENNI NG Ckay.

MR CAVEDO | did provide all this
information in the submttal. And if you want ne to,
| could look up any specific action that vyou're
curious about, but | don't renenber off the top of ny
head all the changes.

CHAI RVAN DENNI NG  But that's the fourth
one down, is it?

MR. CAVEDO That's the one where operator
fails to align bleed and feed given a single PORV and
no charging. That's the second |ine down.

CHAI RVAN DENNI NG  Ah, yes. Ch, this is
t he single PORV?

MR CAVEDO Yes. Wiere it's both PORVs

they're actually both achievable, so it was just a
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change in failure probability. But with the single
PORV and no charging, it was -- oh, you ve got the
chart there.

So single PORV no charging it went from--
well, that was the one that went from guaranteed
failure. So there was a 09.7 percent chance of
success pre-EPU. Wth post-EPU it went to guaranteed
failure.

MEMBER WALLI'S: Just by going to 15
m nutes tinme?

MR. CAVEDO  Yes.

MEMBER WALLIS: | nean, he can't do
anything in 15 m nutes?

MR. CAVEDO Well, there's always the
chance that the operator could nove outside the
procedure or faster than the procedure and achieve a
success. But we did tabletop exercises with
operations to find out how nmuch tine it takes to get
to those particular. And it was -- they actually m ght
have been able to do it, but it mght have been |ike
an 80 percent chance. And we don't wuse failure
l'ikelihoods. If they're over .5, we typically don't
use them for noncurve type recoveri es.

Does that answer your question? And

t hanks for this.
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CHAI RVAN DENNI NG Yes.

MR. CAVEDO (Ckay. And then the next
t hi ng we have are the actual results of the EPU change
in ternms of the internal and external events
breakdown. And you can see fromthis it's about a net
change of 7, E-06 for core danage and you can see what
t he LEF changed. Just do the substraction there.

And t he percent change in core danage, it
actually went up. If we didn't do any nodifications or
procedure enhancenents or inprovenents to the plant,
t hen t he core damage woul d have gone by 12 percent and
t he LERF woul d have gone up by 10 percent.

CHAI RVAN DENNI NG  Can you help us a
little bit on what are the principle contributors on

fire, for exanple?

MR. CAVEDO It was the turbine driven AFW

punp on the | ow steamgenerator water level. So it's
a control roomconplex fire type situation where, of
course, there's not nuch indication avail abl e and t he
turbine driven punp is an inportant neans of
mtigating that event.

CHAI RVAN DENNI NG Yes.

VR. CAVEDOC And we are doing
nodi fications in plant inprovenents along to help

support that. So that's not reflected in these
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nunbers. These are the nunbers wthout those
i nprovenents in place.

CHAI RVAN DENNI NG  Now are those pl ant
i nprovenents the ones we were hearing about at the
very introduction about things that are going to
happen that woul d be risk reducers?

MR. CAVEDO Yes. And | have anot her
slide that tal ks, and you can see what the specific
i npacts are of those changes.

CHAI RVAN DENNI NG Ch, good.

Does the pressurizer volume appear as an
i ssue on any damaged states?

MR. CAVEDO Yes. It's not a risk
significant issue, but all the stuff that was
mentioned in Mark's evaluation, that's all been
factored into the risk assessnent; the change i n boron
precipitation, the difference in the pressurizer
| evel, the change of the | oss-of | oad paraneters. Al
of those are factored into the risk assessnment. So we
di d consi der increased PORV challenges as a result in
t he change of the pressurizer configuration. And we
did consider slightly increased PORV chall enges as a
result of |oss-of | oad because above 50 percent it was
goi ng t o happen anyway and bel ow 10 percent it wasn't.

And so we figured out what fraction in between the
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PORV would be challenged and we figured out what
fraction we operated in that plant configuration. So
all of that is factored into the risk assessnent. But
t hose issues did not play the nost significant role.
It was all decay heat renoval. Change in the operator
response tinme, | mean it's critical operator response
time. And so that was the vast najority of the risk
increase was as a result of the reduced tine for
operator response. But all of that information was
factored in explicitly in the risk evaluation.

CHAI RVAN DENNING Wth regards to the
potential for vibrational nodes of failure of
equi pnent that did not occur that are introduced, is
there any contribution as you see it fromthat?

VR. CAVEDG: The initiating event
contribution did factor in changes in the vibration.
It is our expectation that with our programs in place
we are not going to see a risk inpact. But until the
progranms cone to fruition, it's obviously when you
first achieve that state there may be sone
degradation. So <conservatively we increased the
initiating event frequencies based on the itens that
were nentioned in the engineering report. And it was
all judgnment based, but then as | said we did the

uncertainty evaluation to see what the i npact woul d be

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

208
possi bl y.

CHAI RVAN DENNI NG  So you introduced the
initiatingevent frequencies for particul ar conponents
t hat presunably woul d have fail ed?

MR. CAVEDO No.

CHAl RVAN DENNI NG No?

MR CAVEDO W did initiating event
frequenci es for whol e systens. For exanple, we would
i ncrease the | oss of feedwater frequency if there was
a vibration concern in that whole system So it
wasn't done from a post-trip mtigation standpoint.
It was done as an accident initiation.

CHAI RVAN DENNI NG Yes. But you did it as
a system frequency initiator?

MR. CAVEDO Yes. At a initiating event
level. And the initiating event are |arger than just
a conponent | evel. The conmponent ni ght not necessarily
actually cause an initiating event. There m ght be
actions that could be taken to mtigate that. But we
did it at the systemlevel.

CHAI RMAN DENNI NG Thanks

MR. CAVEDGO  Ckay.

MEMBER WALLIS: I'ma bit confused here.
What do you nmean? You seemto have said that you

i ncreased the risk and then you do sone nodifications
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whi ch woul d decrease the risk so that eventually | ess
than it was before the uprate?

MR. CAVEDO \Well, we're junping ahead,
and that's a great lead in.

MEMBER WALLIS: So | don't quite
understand, what's the difference between --

MR. CAVEDO  These nunbers don't include
any of the plant inprovenents that we're going to
assess |l ater on.

MEMBER WALLIS: So these include sinply
har dwar e changes or sonet hi ng?

MR. CAVEDO This is just the plant
i nprovenents that aren't risk based.

So the first thing we did is we did this
risk evaluation based on the operational plant
i nprovenents that were going to be done, like the
condensat e booster punp, the standby AFWpunp; all of
those are factored into these nunbers to nmake sure
t hat we have t he same operational configuration which,
that obviously provides sonme risk benefit. If we
woul dn't have done that and now a booster punp | oss
woul d cause a trip imrediately, then that would be a
ri sk increase associated with that. But that was
already within the scope to handle that. W didn't

consider that froma risk perspective.
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What we then did was that once we
achi eved- -

MEMBER WALLI S: But this business we were
tal ki ng about earlier about the operator fails to do
things. That has changed. That's figured into this
slide here?

MR. CAVEDG That is the primary basis,

t he operator change intimes to a 12 percent increase.

MEMBER VALLI'S: The primarily influence of
all this is the operator tine to --

MR CAVEDO | don't renenber the exact
nunber, but it was sonething |ike 63 percent and t hen
initiating events were 27.

MEMBER WALLI S: Ckay.

MR. CAVEDO So there you have. He's got
t he nunbers better nenorized than | do.

MR. FINLEY: Mark Finley again.

Just tointerject, and what Rob i s tal king
about sort of reflects the timng of how this went.
This risk evaluation to this point was done early
enough for Rob to identify to us where the risk
vulnerabilities were and identify what procedure
changes and ot her nodifications m ght hel p counteract
that. Okay. So this is where we were before he made

the recommendations and before we added those
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addi tional nods to the scope of the uprate.

MR. CAVEDO So at this point this is what
was Within the original scope of the uprate. But our
managenment was very interested in preserving our
overall margin and keeping our risk levels low. So
they said take a look at the nost risk significant
contri butions anong your cal cul ati ons and cone up with
some procedures enhancenent or nodifications that
coul d reduce the risk to belowthe pre-EPU | evel. And
so we did a very exhaustive study and cost benefit
anal yses with the risk benefit that was avail abl e.
And we canme up with sone options. And here are the
options that we cane up with

Vell, first to explain the chart that's
there. The first colum shows you the pre-EPU ri sk,
and if you | ook back on the previous one, you see
that's just the sum of the internal/external events
and shutdown. And t hen you see what the risk woul d be,
which i s al so the sanme as on the previous chart, post-
EPU. And then you can see how nuch the risk goes down
as a result of the plant inprovenents that we're
pl anni ng. And the aggregate of themis just the |ast
l'ine.

So the SI is -- for our Appendix R

eval uation we were limted by our existing procedures
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to just basically crediting the al pha chargi ng punp.
But we're doing i nprovenents to make sure that we can
credit the safety injection punp for mtigation during
our control room conplex fire, for exanple. And so
this gives us some risk benefit.

And you renenber that was one of the risk
significant issues was fire. And then the next risk
significant issue, actually the nost risk significant
i ssue that we found, was during reduced inventory it
was possi bl e that air operator control val ves on | oss
of air or power could fail open and cause vortexi ng on
the RHR punps. And that, of course, in reduced
inventory there's not much tinme avail able to recover.
So that could |l ead to negative consequences. So we're

doing actions to make sure that even on the |oss of

power or air, the valves will not fail to the point
where you' Il have that vortexing problemand your RHR
punps will fail. So that, as you can see, was anot her

ri sk benefit.

And then a nodification that we're doing
is to provide backup air to the charging systemso it
can nmaintain --

MEMBER WALLIS: Well, I"'mlost. |I'"m]lost.
Where are these CDF nunbers?

MR CAVEDO This colum is the CDF and
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these are the changes that are --

MEMBER WALLI'S: Those are changes in CDF?

No.
MR. CAVEDO  Yes.
MEMBER WALLIS: They're awfully big.
MR CAVEDOC So this is what the base
changes -- so this is the base change in CDF.

MEMBER WALLI S: That's what you had on the
previ ous slide?

MR CAVEDO And that' what | had on the
previous slide. Exactly. And then if you do the
safety injection --

MEMBER WALLI'S:  You can get it down | ower?

MR. CAVEDO Exactly. Then it goes down by
that much. And if you do just the shutdown --

CHAI RMAN DENNI NG You' re saying you could
get it down by that much. But you neant it goes down
to that nuch.

MEMBER WALLIS: To that nuch.

MR. CAVEDO Yes, it goes down to that
much. Sorry.

MEMBER WALLIS: These are separate itens
t henf®?

MR. CAVEDO  Yes.

MEMBER VWALLIS: If you only do one of
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t hese?

MR. CAVEDO  Yes.

MEMBER WALLI'S: But suppose you do them
all?

MR. CAVEDO That's the bottom i ne.

MEMBER WALLIS: Ch the bottomline is the
sigma. | was just wondering when we'd get to that.

MR CAVEDO The bottomline is this one
ri ght here.

MEMBER WALLIS: That's the sumof the
whol e lot, of three? Ckay.

MR. CAVEDO Yes. And that's actually a
good lead in to the next slide, if you wanted to go
t here.

CHAI RVAN DENNING  Well, the only thing
|"ve got to say is that we can criticize for |ots of
things, but we can't criticize you for the nentality
of going back and | ooking at ways to inprove safety.

MR. CAVEDO  Yes.

CHAI RMVAN DENNING  So | certainly comrend
you on that.

MR. CAVEDO. So our conclusion is, as was
denonstrated by that last slide, is that with these
pl ant i nmprovenents in place our risk | evel post-EPUis

actually going to be |lower than our risk |evel pre-

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

215
EPU.

So that concludes this, unless there are
any questions.

MEMBER S| EBER: Wl |, that conclusion is
based on the fact that you're using surrogates as CDF
and LERF as the measure of risk. The real risk also
i ncl udes the magni tude of the source tern?

MR. CAVEDO Yes. To do a level three
eval uati on.

MEMBER S| EBER: Wi ch is probably beyond
the practice of PRA the way you all use it. On the
other hand it's beyond 1.172 criteria. But | think
overall you did a pretty decent job.

MR. CAVEDC Well, one thing to consider
with the source termis we are providing an extra risk
benefit to the public by produci ng nore power. And so
the source termkind of offsets that. The reason we
don't talk about the core damage is because if that
went up, then of course that is proportional to the
source term which is nore consequence.

MEMBER S| EBER: That's sort of relative,
t hough. It depends on whether you're getting the
i ncreased power or you're getting the source term you
know. It may be two different sets.

CHAI RMAN DENNI NG  Go back one slide here.
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MR, CAVEDO Sur e.

CHAI RVAN DENNI NG Down on the bottom i ne
here, I mean we had najor fire contributors. As far
as the benefit in reduced CDF and LERF, are they
fairly evenly distributed anbng these areas of
fl oodi ng, | nmean proportional to what they were to the
core danmmge frequency initially or is there sone
particul ar --

MR. CAVEDO No. The fire and the shutdown
took a bigger hit. And you can see that based on the
previ ous chart.

CHAI RVAN DENNI NG The fire is the one --

MR. CAVEDO The fire in ternms of human
actions took a bigger hit.

CHAI RVAN DENNI NG Yes.

MR. CAVEDO But there's something that's
interesting in the PRA is if you guarantee fail a
bunch of equipnent, then of course whether the
operator could restore it or not is no |onger
relevant. So the fire if it fails a |lot of equipnent
just due to the fire, then that's not going to show a
big change. But for shutdown where it's a |ot of
operator actionis requiredto recover fromthose, you
can see that it was a 21 percent change in the core

damage frequency because that's heavily reliant on
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operator actions and it's not so nuch driven by an
outside or an event which damages nultiple pieces of
equipnent at a time. It's just a loss of air, the
operator fails to respond in tine and then you have a
negative consequence.

But this is how you can see what
specifically was contributing to the ri sk.

CHAI RVAN DENNI NG  Ckay. Any ot her
coments, questions?

Good. Well, let's see what the Staff has
to say about the risk.

MR. HARRISON: |'m Donnie Harrison. [|'m
magi cal ly nmoving the slides. Ckay. W're done.

CHAI RVAN DENNI NG Wl |, thank you

MR. HARRI SON: There you go.

|"'m Donnie Harrison. And actually the
G nna anal ysis presentation nakes mnmy presentation a
little sinpler, because it's amazi ng two PRA anal ysts
that actually ended up with simlar slides.

But as part of this review |I want to
recogni ze that to Basioni was also a key nmenber of
the review team So just as we go through this, it
wasn't just one person that did the review, it was
actually a coupl e.

| wanted to start off by just giving you
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t he conclusion, which is the Staff believes that the
Iicensee G nna i s adequat el y nodel ed and addr essed t he
potential risk inpacts due to the power uprate. And
t he subbull et there, it's frommy observation this was
the nost conplete subnittal that |'ve seen to date
trying to address the power uprate up front.

MEMBER SI EBER: | agree.

CHAI RVAN DENNI NG  Are you sayi ng of the
total thing or you nean the risk assessnent or what?

MR. HARRI SON: Yes. The risk assessnent
portion of the submttal was the nbst conplete that
as an risk analyst has seen. So, yes, don't
general i ze that conment.

Beingthat it's nonrisk-inforned, it still
neets the risk acceptance guidelines of Reg. Quide
1.174.

And during our reviewwe did not identify
any special circunstances per the SRP 19 Appendix D
criteria that we use.

And as you've heard a nunber of times so
far, the licensee's used this analysis to actually
identify potential inprovenents to the plant to make
the plant actually safer.

CHAI RVAN DENNI NG Incidentally, | think

that that third bullet is the proper interpretation of
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-- 1 think that, you know, these risk-informed changes
and | think there are limtations to the 1.174
approach to power uprates. But your interpretation at
| east of the first third bullet, | certainly agree
with.

MR. HARRI SON. And as you said, this is
the generic slide that we usually start with just to
rem nd everyone that the power uprate submittals are
not risk-infornmed. However, per the review standard,
we get quite a bit of risk information in the
submittal. And that information is used in two ways.
One is just to determne that the risks are
accept abl e, and we use the Reg. Guide 1.174 gui del i nes
as a judge on that. But also, we're looking to see if
there's special circunmstances. And for those not
famliar with the process, special circunstances in
this case is even though the |licensee nay neet all the
regul atory requi rements and nay be able to showin the
determnistic calculations that everything 1is
acceptable and they neet all their acceptance
criteria, if there's sone issue that shows up that
woul d make you question the safety of the plant,
that's what we're looking for. Has this done
sonmet hing that even though it neets the regul ations,

it still creates an unsafe condition?
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MEMBER WALLIS: Now this is conpletely

i ndependent of what we were tal king about earlier,
t hese various analyses of various events conparing
results with criteria.

MR. HARRI SON: Ri ght.

MEMBER WALLI'S:  And if the nunber which we
were just looking at which was very slightly bel ow

some acceptance criteria for those things have been

above it, it wouldn't have shown up in the risk
analysis at all. So it's a conpletely different
wor | d.

MR. HARRISON: It's a conpletely different
world. That's a correct --

MEMBER WALLI'S: That's al ways puzzl ed ne
a bit that you can sort of do all this LOCA anal yses
by different nethods and it doesn't really showup in
the risk analysis at all.

MR. HARRI SON: Well, it shows up, but it's
usi ng di fferent approaches --

MEMBERWALLIS: Different success criteria
and so on?

MR HARRI SON: Different success criteria,
that's right. And --

CHAI RVAN DENNING It's because we don't

consider the uncertainty of the success criteria.
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That's the issue.

MEMBER WALLIS: Also it could be because
the risk analysis uses very sinplified therma
hydraul i ¢ nodel s, too.

MR HARRISON: It can be a bal ance of
that. And you may have two PORVs requiring your design
basis in the PRA analysis may say one PORV was good
enough. So you can have t hose types of differences. So
this is a different world fromthe determnistic
wor | d.

And the last bullet onthis slide is just
to make the observation that we' ve | ooked at a numnber
of power uprates, both BWRs and PWRs ranging from 20
percent in the BAR world to 17 percent, if you will,
for Gnna. And to date we have never identified
anything that would be representative of a specia
ci rcunst ances.

MEMBER WALLI'S:  Now

MR WOOD: and G nna and Kewaunee and
simlar and they're going to the same power.

MR. HARRI SON:  Yes.

MEMBER WALLIS: What's the Kewaunee
situation as regards to risk? |Is it very conparable?

MR, HARRI SON. Kewaunee's power uprate was

done nmany years ago, if | remenber.
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MEMBER WALLI'S: That was a snmll er one?

MR HARRISON: It was a smaller one
because | think they started at a higher level. So it
didn't take themas nmuch to get up to the 17 --

MEMBER WALLIS: Because it's a very
simlar plant.

MR. HARRI SON: Because | think this is
sonmething |like 7 seven percent or 5 percent.

MR. DUNNE: Kewaunee was originally
licensed to 1650. Basically they had the | arger steam
generators. This is the series 51 Wstinghouse
generator versus the series 44 generators that G nna
did. So Gnna was originally licensed at 1520. So
when Kewaunee did their uprate, they went from the
1650 up to the 1772. And we did our uprate because we
now have equi val ence series 51 generators, it | ooked
that we used the Kewaunee target as our potential
target for doing an uprate. And we rounded it up to
1775.

MEMBER WALLIS: But their CDF values are
very simlar to yours?

MR. DUNNE: | don't know what -- yes, sir.

MR. FINLEY: Yes. |I'm Mark Finley again.

The Kewaunee -- if you look a the G nna

risk profiles since | developed the original for
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Gnna, alot of therisk is driven by fire. And, you
know, the non-LOCA, that type of thing. And G nna
al so has five aux feedwat er punps, where Kewaunee wi |l |
have three. And so a lot of the issues for the G nna
secondary site designis what drives the risk profile.

Sotherisk profile for G nna are Kewaunee
are going to be different. You know, the operator
timng i ssues, that type of thing, there will be sone
simlarities there. But, you know, if you |ook like
where cable routing is froma fire concept, that's
what drives the risk profile for Gnna. So the cable
routing at Kewaunee is going to be different. So
therefore, they'Il have a different risk profile from
a fire standpoint.

MR HARRISON: | think it would be a fair
observation, and we'll get to that in a mnute, but
for nost power uprates the observation would be your
main inpact is going to be operator timng. So that
woul d be a simlarity between al nbost any power uprate
that's come before you

The next thing would be initiating event
frequenci es, you nmay postulate nore trips due to
reductions in operating margin.

You typically won't see nuch in conmponent

reliability because al nost every |icensee refurbishes
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t heir conponents or adjust their setpoints or they'll
change the notors or and inpellers and on their punps
so that they can handle the increased flow rates. So
typically they'll make the argunent that the conponent
reliability should be conparable pre and post uprate
because of that.

Sonetimes you'll get an inpact in success
criteria, but those tend to be fairly mnor at nost
pl ant s.

This slide just identifies what G nna
covers. You have to recogni ze that G nna actually has
a PRA or PSA analysis for internal events, external
events and shut down operations. So they have a fairly
full scope PRA. Mst licensees don't have that.

On the level two side they used, at |east
for this application, the NUREG CR 6595 sinplified in
cont ai nnment of entry approach, which the Staff all ows.

To give you the risk inpacts, this is
simlar to what Rob presented before. The total CDF
i ncreases by 12 percent. The total LERF increases by
10 percent. Post power uprate give you the dom nant
i npacts and what their percents were for CDF and LERF.

CHAI RMAN DENNING Did you do SPAR
anal yses for internal events?

MR. HARRI SON: In one case. We didn't do
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a rerun of the SPAR nodel for G nna, but we did do
that for the situation with seismc events. W took
the seismc initiator and put it into the SPAR nodel
to see if we would get a conparable answer to what
Gnna got. And we did. W got the same order of
magni t ude response to that.

CHAI RVAN DENNI NG But as far as baseline?

MR HARRI SON: But we didn't do a baseline
recal cul ation to conpare --

CHAI RMAN DENNI NG No. Recal cul ati on.

MR. HARRISON: -- our nunbers to their
nunbers.

CHAI RVAN DENNI NG What about the baseline
itself, the SPAR analysis nust be reasonably

consistent with the baseline?

MR. HARRI SON: To be honest with you I
don't know. | would have to go back and | ook. And it
woul d surprise ne if it weren't because they did a
benchmar ki ng exercise a while back totry to -- in the
React or Oversight Programthey go out to the sites and
t hey benchmark their activities. And in doing that if
they find there's a lot of differences, and it's
typically the SPAR nodel that gets adjusted. So
they'Il adjust it to nake themmatch. So | would be

surprised if there was rmuch, but to be honest with
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you, | can't tell you that, how cl ose the nunbers are.

CHAI RVAN DENNI NG Are we | ooking at mean
risks here? Are we |ooking at nmean of a distribution
that's cal cul ated?

MR. HARRI SON: | woul d represent these as
poi nt esti mates.

CHAI RMVAN DENNI NG  These are point
esti mat es?

MR. HARRI SON:. Right. And when Rob was
earlier tal king about doing uncertainty analysis, |
would really have characterized those as being
sensitivity anal ysis.

CHAI RVAN DENNI NG  Sensitivity studies.
Yes.

MR. HARRI SON:  Wiere they doubl ed the
frequency or they did other things to try to get at
what was inportant. It was really nore sensitivity
anal ysi s than uncertainty anal ysis.

MEMBER WALLIS: Are these initiating
events? | thought there were no changes in initiating
event ?

MR. HARRI SON: No, there were in a couple
of different areas. One is the initiating event
dealing with the increased flow of main feedwater,

mai n steam They i ncreased the failure probability for
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some pi pe breaks. So you're going to have increased--

MEMBER WALLIS: Okay. As a result of
increase or a result --

MR. HARRI SON: -- now t hose segnents of
pi pe have been put --

MEMBER WALLIS: ==of increase so there's
nore |ikelihood of a pipe break?

MR. HARRI SON: Right. And they've put
those into the corrosion/erosion program but they
went ahead and said with the increased flowthere will
be an increase probability of a pipe -- a segnent of
a pi pe break.

There were some other things. There was
the ATWS frequency goes up a little bit because al
the initiators went up a little bit. If you had
i ncreased reactor trip, then you have an increase in
the probability of an ATWS. And they increased the
reactor trip frequency, so that gives you a connection
t here.

So, yes, there was about a 27 percent of
the CDF i ncreases due to initiating events, 63 percent
of it is operator reaction timng, recovery timnmng
driven. The nunbers here are the sane as what Rob
provided in his presentation.

The one thing | want to enphasi ze here is
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G nna has used this risk evaluation as an opportunity
to identify potential changes to make the plant safer
that could reduce risk. Nowin their submttal they
identified what they refer to as risk and cost
beneficial changes. They didn't conclude it by tal king
about the three that they've talked about
i npl enenting. But there were a total of five that were
originally identified. So don't get too confused
bet ween five and three.

MR. CAVEDG This is Rob Cavedo again

MR. CAVEDO W actually are going to do
all of those. The only reason that | nentioned the
three in the slide is because they provide the | argest
ri sk benefit.

MR. HARRI SON: And this just gives you a
bulletized Iist of what the five are. Rob's already
nmenti oned three of them The last two here | think
are the ones that weren't nmentioned before, which are
| ocal controls for the turbine driven aux feedwater
punp di schar ge not or - oper at ed val ve and rel ocating t he
chargi ng punp control power disconnect.

Okay. And we're back to ny concl usion.
|"ve got one nore slide after this, though.

Again, just to reiterate. The Staff

believes that the |icensee's nodel, the power uprate
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correctly using the tools. The risks are acceptabl e.
If this were risk-informed submttal, it would stil
be acceptabl e even without the nods that the |icensee
is maki ng to reduce risk.

No speci al ci rcunstances have been
creat ed.

And they've used this to identify those
five nods that would even further inprove risk and
make the plant actually froma risk perspective | ower
than where it is today.

And just as a going forward strategy, the
Staff sees a need that |icensee will continue to need
to provide risk information as part of their
submittal s under the Revi ew St andard 001. However, to
better wutilize Staff resources, within the Review
Standard there's an option that says if we | ook at
what the |licensee submits and it |ooks conplete and
has addressed all the issues that we can, if youwll,
truncate our review and we can submt a letter to the
project nmnager and say we've reviewed it, it's
conpl ete, you know you can use that information as the
Staff input. So it would be a way to truncate our
revi ew.

W haven't done that to date But going

forward as we nmay actually start to inplenment that
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part of the review standard that would | et us shorten
our review, as long as the |icensee provides all the
information and it | ooks conplete. So then that woul d
focus our review on just nmaking sure the information
is conplete and addresses special circunstances and
ri sk acceptability.

And just the last bullet. | just want to
take this as an opportunity to commend G nna for
actually using the risk evaluation to identify those
pl ant changes that they've called for. |It's really
easy for a licensee to say we neet Reg. GQuide 1.174,
we' re good enough, let's go. And to see actually a
| i censee say hey, but we can | earn sonethi ng here and
use it, that's worth comending themfor. And I would
hope that that woul d be a | esson that they woul d share
with the rest of the industry and that the industry
woul d take that, if you will, as a challenge to say
when you do t hese eval uati ons, use themand cone back
and see what you can do to inprove your plant.

Wth that note --

MEMBER SIEBER: | for one certainly agree
with your last bullet. I think this whole piece of
this is very well done.

CHAI RVAN DENNING | certainly agree.

Thank you very much
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MR. HARRI SON:  Ckay.

CHAI RVAN DENNI NG All right. Nowthis is
where electrical is going to be interjected, is that
a true statenent?

MR FINLEY: Yes, it is. Yes.

I'd like to introduce Joe Pacher, the
System Engi neering Director from G nna.

MR PACHER:. Hi. I've been at G nna for
about 20 years. |I'mSOR certified there. |'ve been i
engineering in a «couple different supervisory
positions. And before that | did many el ectrical
anal ysis on the distribution side of the plant.

What |'mgoing to tal k about today is our
eval uati ons and sonme of the nodifications we're doing
on the power delivery side, and then sone of the
eval uations we did on our inpact on the grid for the
power uprate.

On the electrical power delivery side, we
di d do extensive verification and review of onsite and
offsite transmi ssion electrical equipnment. W did
i dentify, and 1'11 talk about four specific
nodi fications on the power delivery side that we
identified early on our feasibility study that needed
some upgrades. And fortunately by identifying them

early, it gave us plenty of opportunities to | ook at
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i ndustry and to actually do sonme of the nodifications
i n our 2005 outage and sone additional inspections on
them W' ve been nonitoring the perfornmance of that
equi pnent since that tinme to verify we're going to
bot h mai ntain adequate margin after uprate and we're
going to have reliability after uprate on this

equi pnent .

MEMBER WALLIS: Do you ever assess the
possibility of switchyard fires? Some pl ants have had
fires int he switchyard. 1Is this part of your
assessnent here?

MR. PACHER. It's not part of what |'m
presenting?

MEMBER WALLIS: You're not?

MR. PACHER: None of the changes we're
doi ng should inpact the likelihood of a fire in our
swi tchyard. The only thing | can think of would be the
t ransf orner.

MEMBER WALLI'S: Right. The transforners.

MR. PACHER: Yes. And the transforner,
that's the first thing |1'"'mgoing to tal k about. What
we have right now it's a three phase 19kV to 115kV
transforner. It was installed in 1996, so it's not a
significantly old transformer. W installed it in '96

based on sone gassing increasing we saw in our
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previous transforner. That transformer has four
cool i ng banks. And |i ke Mark nmentioned on, it gave us
one cooling bank as a spare. For our uprate we've
installed a fifth cooling bank so that we can naintain
the sanme margin. W're not going to see increases in
operating tenperatures above what we saw before. So
our overall risk of a transforner fire shouldn't have
i ncreased.

So the two things we had to do on that
transfornmer was install the fifth bank and repl ace t he
high side voltage bushings. And we did those
repl acenents in 2005.

| n addition to doing those repl acenents,
it gave us an opportunity since we had to have the
transfornmer drained to do sone detail ed i nspections,
some testing. We had GE cone in, spend sone tinme going
through the transfornmer. Replaced all our coolers,
repl aced all our punps, replaced the bladder. W did
some other inspections. So we got sonme very high
confidence that transformer is going to be reliable
after.

Based on our OE searches, one of the
t hi ngs we noticed pl ants were seei ng after uprates was
t hey were seeing higher tenperatures than expected on

t he transforner based on | ocal anbient tenperatures.
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W did nonitoring |ast sumer and verified that the
assunptions that went into our seizing of the fifth
cooler in the rating of the transforner were valid
based on the tenperatures in that area, and we'll
continue to nonitor it this sumer.

MEMBER WALLI'S:  Now what's the interaction
between you and the grid? | mean you' re producing
nore power and presumably there has to be sone
assessnment from beyond vyour plant, which isn't
directly your responsibility.

MR. PACHER  Yes.

MEMBER WALLIS: But you haven't changed
the probability of some transient on the grid which
woul d cause you a |l oss of offsite power.

MR. PACHER  Yes.

MEMBER WALLI S: There's proper interaction
wi th whatever is responsible for that?

MR PACHER: Yes, there is sone
interaction. Unfortunately, it's comng upin a couple
of slides here, but I'Il go into that.

MEMBER WALLI'S: You were going to go into
t hat ?

MR PACHER The tinme that we did the
feasibility study was the sane tine G nna's ownership

was being sold to Constellation. So at that point
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there was a lot of interactions because we were
di scussing wuprate at the tine with our |oca
transm ssion operator, which is Entergy East, to do
some detail ed eval uati ons of the inpact of our uprate
on grid reliability on equi pment ratings.

Where we' re positionedinthe transm ssion
systemthe actual 80 negawatt increase really didn't
impact the overall grid reliability. The Dbar
capability of the generator has nore inpact than the
nmegawatt i ncrease.

So they hel ped us performthose detail ed
studi es. Everything was proven to be acceptabl e. But
there is another study going on right now as part of
the New York | SOfor the class of 2006 where t hey | ook
at not just our uprate, but all power increases on the
gridin New York. And they're doing various stability
studi es throughout the system And at this point
they've identified nothing that G nna would inpact
t hat over our good reliability.

The second matter | wanted to tal k about
was the main generator. It's a 19kV generator. \Wen
we | ooked at that generator it was originally rated
for 616 MBA to .85 power factor for uprate. W're
taking it to 667 MBA. W did sone benchmark and we

wor ked with Sienens Westinghouse.
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That same frame generator is installed at
many ot her places -- not nany. Sone other places with
a 667 MBArating. The delta for us was our condensate
cooler. And we are going to replace our condensate
cooler. But our overall w ndings and design is
adequate for the 667 MBA rating.

Now knowi ng that we were going to do this
uprate | ast outage, we did do a major inspection our
generator. Qur generator has been performng
exceptionally. Again, we didn't find any indications
that woul d indicate that we wouldn't have a reliable
generator after. But we did do three nodifications
| ast outage, including a flux probe, a partial
di scharge nonitor and an intern vi bration nonitor that
we' ve been nonitoring since that during startup and
since the outage to verify that the generator is
i ndeed performng reliable.

Now t hose nonitors were picked based on
sone OE searches we did on what failure foods for this
type of generator. And we feel that nonitoring is
going to assure us that we're going to have good
reliability on that generator after uprate.

MEMBER SI EBER  Does that have a static
exciter on it or a rotating exciter?

MR. PACHER: It's a rotating exciter. And
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that exciter we did --

MEMBER S| EBER: O d fashi oned?

MR- PACHER: It's an old fashioned one.
Very reliable old fashi oned one, but --

MEMBER S| EBER: Yes, right. It's nore work
for the operator.

MR, PACHER R ght.

MEMBER S| EBER: Changi ng brushes.

MR PACHER: The third nodification we had
to do was on our iso-phase bus duct cooler. Wat we
have is a 19kV bus duct. It's service water cool ed.

Ri ght now there's two fans and both fans operate al
the time. There's been significant OE in the industry
of plants that have done uprates, Cinton, Vernont
Yankee where they've done the uprates and they've
increased their fan flow substantially and they
experienced delam nation of the flexible links that
resulted in shorts and plant trips and fires,
actually. W |ooked at their eval uations extensively.

For our uprate we have a different type of
flex link design, so that failure node we're not as
susceptible to. Last outage we did sonme detailed
i nspections of our iso-phase. W had Delta Unibus
work with us. W didn't find any issues with our iso-

phase, but we did put a focus on out of this uprate we
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didn't want to i ncrease our cooling flow, our air flow
too nuch that we were going to get into any of these
vi bration issues. And actually our changes really --
if we're going to run the two existing fans that we
have right now, we're going to see about a four
percent increase in flow And if we run the third fan
we're putting in, we'll see about a ten percent in
flow. So our increases in floware substantially | ower
than the other plants, both Cdinton and Vernont
Yankee, who experienced problens.

Like | say, we are putting athird cooling
fan in. That gives us sone operational margin if we do
have a trip or a failure of one of the existing fans.
It will be a manual action for operations to start
that fan. But we won't have to derate for a failure of
one fan.

The other things we did is the two
exi sting fans that we have, the notors are marginally
sized at this point. Sometinmes during startups we
have sone i ssues with those notors. W are increasing
the size of those notors to give us nore margin in
t hose notors.

| can say throughout the uprate projects
there's been many other notors in the plant that we've

increased the rate. W' ve repl aced the notors out with
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a hi gher horsepower notors to give us sone margin. In
cases we really didn't need that nmargin technically,
but it gives us sone operating nmargin going forward.
Especial ly given the vintage of our plant, it's a good
time to put the newer notors in for reliability out to
60 years.

MEMBER SI EBER: Do you mai ntain sufficient
margin in interrupt capacity of switchyard circuit
breakers and the main unit breakers?

MR. PACHER  Yes.

MEMBER S| EBER.  You checked that, right?

MR PACHER Yes. W did low flow studies
and short circuit analysis.

MEMBER SI EBER  Ckay.

MR. PACHER: Since we're not replacing our
generator, we didn't replace the transforner, our
actual fault circuits in our switchyard --

MEMBER S| EBER: Stays the sanme?

MR. PACHER: -- really haven't changed.
And we have adequate margi n there.

MEMBER S| EBER  Ckay.

MR. PACHER: The other thing we did on the
iso-phase is we are installing sone additional
indications. We're putting the air tenperature on the

pl ant conputer so operations has that visible. There
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will be alarns so they can have some inproved
nmonitoring after uprate that they presently do not
have.

The fourth conponent we're doing sone
nodi fications on is our oil static pipe cable system
W're alittle unique in this application. |Instead of
having overhead transm ssion lines going from our
onsite substation to our substation across the street
fromthis plant, it's an underground oil pipe filled
system It's 4, 8 and a quarter inch pipes with 2000
KM cables in there that are -- it's oil pressurized
between 180 and 220 pounds. And it's been a very
reliable system |It's a static pressurization system
right now. No recirculation.

When they built the plant they did put
recirc punps in so that they could do recirc flow But
based on the operating t enperatures and what t he pl ant
was originally sized to, we did not have to put recirc
flow We didn't have to put in service.

For uprate we did sonme detail ed revi ews of
this. Like |l said, there's not a lot of nuclear CE
experience, so we brought in Underground Systens,
| ncorporated. They're a conpany that does a | ot of oi
pi pe systens in non-nuclear applications. They cane

in, did a conplete checkout of our system did sone
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oil sanples. W dug down to the pipe. W exam ned the
coatings. W did sonme testing to verify the pipe
coatings were adequate. And they gave us a clean bil

of health on our system But the tenperature studies
we' ve done has indicated that in the peak sunmer tine
it wll beneficial togoto recirculation node to keep
the tenperatures down in the oil. Basically it's a
2900 foot pipe, four sets of pipe that go in sone
shady areas, go in sone grassy areas and al so go into
a parking |ot.

The parking ot was a particul ar concern
backaches that would be the hottest spot. In that
| ocation we did dig down and we put thermal coupl es on
the oil pipe cabl es under that parking lot. And we're
going to tie that to our plant nmonitor so we can
monitor it going forward. And our plan right now
based on our studies is that we're going to have to
operate that systeminrecirc for three to four nonths
during the sumer tinme frane.

Now we did it operate it last year for a
portion of the year to get sone operating experience
on it. W are going to run it again this sumer to
make sure that work out any bugs, we can verify it's
going to be a reliable systemso after uprate we

shoul d have a fairly reliable design
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MEMBER S| EBER:  Now t hat system does that
work |i ke atransforner oil when you get deterioration
and some arcing inside, you forma setaline gas --

MR. PACHER Yes. Yes. And they sanpled
it this year. |EEE 1406 had sone criteria in there
that you could give an indication of how rmuch agi ng
you' ve done on the oil |ooking at CO0, | evels.

MEMBER SI EBER  Ri ght.

MR. PACHER Basically our |evels were
consi stent with an application of |ess than five years
of service. So it was obviously an indication that
we've operated this well below its ratings
hi storically.

MEMBER SIEBER. Now do you have a
procedure in the plant where you sanple the oil in
this duct system the way you sanple oil in the
transfornmer --

MR PACHER: W have not --

MEMBER SIEBER. -- to look at it for
i ndi cators of incipient failure?

MR PACHER: No. On the transformers we
do have online nonitors. On the oil pipe system since
it was a static system sanples in the past woul dn't
have real ly gi ven us nuch because it coul d have been- -

you know it depends where the partial discharge was
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occurring if it was occurring in the mddle of the
pi pe.

Once we start operating in recircul ation
node, that's one of the PMchanges we're | ooking at is
what type of frequency we shoul d take sanpl es of that
oil and get --

MEMBER SIEBER. Well, this line is not
safety related, right?

MR. PACHER. Right. Right. But froma
reliability point it's pretty inportant.

MEMBER SI EBER:  Well, even if it trips it
doesn't change your |ube frequency or anything like
that, right?

MR. PACHER  No.

MEMBER SIEBER: And so it's just be a
busi ness deci sion as to the extent to whi ch you want ed
to nonitor.

MR. PACHER: Right. And obviously anyt hing
here | consider pretty critical froma reliability,
and |'msure ny bosses think it's pretty critical if
somet hi ng happened to that |ine after -- we are --

MEMBER SIEBER: That's up to you fol ks.

MR. PACHER: Yes. | nean, we have gone
t hrough all the equi pment out in that punp house, both

t he pressurization systemand the recirc system And
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like | say, we are going to run it this sumrer even
t hough we don't need to just to verify reliability.

MEMBER SI EBER. Does this go through the
appl e orchard?

MR. PACHER: Yes. Yes. It goes underneath
t he appl e orchard.

MEMBER SIEBER:. Well don't mess up the
appl e orchard.

MR. PACHER: It's actually a good spot
because it's shady there. So it's a good area.

As far as the electrical inpacts on the
grid, | did nmention that already. The mai n generator,
we' re bound by our interconnect agreenment with Entergy
East to be able to verify a 100 negabars both | eadi ng
and | agging. After uprate we will be able to neet
that, we will be able to provi de 260 negabars out and
we'll be able to take a 100 negabars in. So we can
neet the requirenents. 1t'd be highly unlikely we'd
ever be at the 260 negabars out, but we have the
capability in all our conponents in the power delivery
path are now rated to handl e that.

Like | said, the New York is always
wor ki ng wi th us doing the class of 2006, they call it,
where they're | ooking at all the generating stations.

And the grid can withstand a trip of G nna during
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wor se case conditions.

MEMBER MAYNARD: A qui ck question on that.
|s that true even if you have one -- | don't know how
many of fsite |lines you have com ng in, but sone plants
their line or tw of the offsite line is not
avai l abl e, then they have to reduce power because it
can't take a trip. Does that apply to Gnna at all?

MR. PACHER: W have -- our substation
across the street is a 115 kV system but it does have
five separate transm ssion lines that cone into it.
Ri ght now we don't have to derate if anyone of those
lines go out. There is sonme contingencies where two
lines are on a single pole where we can get into
scenarios if lines out, where they mght ask us to
derate. But at the present time we don't have to
derate if any single goes out.

MEMBER MAYNARD: kay. Does the extended
power uprate effect that or not? You have the sane
situation or w thout the power uprate?

MR. PACHER: That's one of the studies
we're finalizing right now.

MEMBER MAYNARD: Ckay.

MR. PACHER: But right now the indications
are it is goingto be -- we won't have to derate after

-- with a single line being out. Now there is sone
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upgrades going onto this system planned outside of
uprate where they're bring a sixth line in and it's

going to even make it nore stable. But right now

there's no plans to have to derate for a single line
bei ng out, pre-uprate or post-uprate.

MEMBER MAYNARD: Ckay.

MR. PACHER:  Sone other things we're doing
that are not uprate related but the timng is work at
| east noting is we have two offsite circuits comng to
the plant, one is an underground fed circuit, Crcuit
767 has been highly reliable over tinme. The ot her one
is Crcuit 751, which is an overhead transm ssion
l'ine.

The overhead |ine, obviously, is exposed
to the elements. W've had failures of that. It's
been a concern with us on reliability. W have a
nodi fi cation going on right nowthat will be schedul ed
to be done by Septenber to bury that line and feed it
underground, too, so that we can get the sane
reliability onthat offsite circuit as we have on 767.

The other thing we're doing is right now
the control roomhas curves in the control roomto
verify voltages in our bar generation to make sure
that our post trip voltages are adequate. W are

working with our |ocal transm ssion operator and we
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have a contract in place with himright now for this
sutmer to have an online contingency nonitor. And
we're working with him on the protocol on how we
comuni cat e those issues. |If there's sonething going
on in the transm ssion system where our post trip
contingency voltage is belowour limts, our operation
shift would be inmediately notified.

So those are two activities. They're not
uprate related, but they are things that we're doing
that should inprove the reliability of our offsite
power and our transm ssion system post-uprate.

The last bullet here was our four hour
station bl ackout coping capability. The uprate didn't
really add any significant DC | oads, negligible real
i ncrease on the DC system So we haven't inpacted our
four hour coping capability of our batteries.

| do nmake a note here that last time the
batteries cane up for PMrepl acenent, when we repl aced
them we put in bigger batteries. W went from 1200
anp hour to 1495 anp hour batteries to give us some
addi tional margin, and obviously that margin is still
there. And it's not being inpacted by uprate.

MEMBER S| EBER: Wen did the battery
repl acement occur?

MR. PACHER: | think it was 2000. | think
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it was 2000.

MEMBER SIEBER: So these are pretty new
batteri es.

MR. PACHER: Yes, these are pretty new
batteri es.

MEMBER SI EBER  Ckay.

MEMBER WALLIS: This is the second tinme
we' ve replaced them Last tinme we did 1050s and when
we replaced themwe went to 1200. So it was a case
where we had to do a repl acenent we wanted to get sone
mar gi n and we took advantage of it.

MEMBER SI EBER: Ckay. That's good.

MR- PACHER That's all | have.

i ntroduce Ji mDunne for mechanical inpacts.

Thank you.

MEMBER SI EBER  Thanks.

MR. DUNNE: Good afternoon. |'m Ji m Dunne.
I'"'m an engineering consultant in the design
engineering group at Gnna. |'ve been in the
engi neering departnent at G nna for approximtely 15
years. And for the |last approxinmately three years
|"ve been the | ead nechani cal engineer on the uprate
proj ect .

Today | want to tal k about how the uprate

proj ect has effected a nunber of different nechani cal
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systens and conponents. Specifically to talk about

the inpact of upgrade on steam generator vibration,

which will also including sone discussion on a steam
separator designer, even though we don't really have
any vibration analysis of our steam generators. But
because of the BWR experience, which is why is expect
that you woul d be interested in our separator design.

Al so review the inpact of uprate on the
maj or BOP heat exchanger and the process systens. And
the vibration nonitoring programthat we will be
i npl enenting to support uprate froma pi pi hg conponent
poi nt of view.

Al so qui ckly go over the effect of uprate
on the fl owaccel erated corrosi on programwe presently
have in pl ace.

And finally talk about how uprate has
ef fected a nunmber of our existing cooling system
decay heat renoval and sone ot hers.

MEMBER S| EBER: A qui ck question. Wen you
bought your replacenent steam generators, did you
specify that you would be operating at this higher
steam f1l ow?No

MR. DUNNE: No, we didn't.

MEMBER SIEBER So is a reanalysis

required --
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MR. DUNNE: That's correct. And that's--

MEMBER SIEBER. -- to qualify the steam
separators?

MR. DUNNE: That is correct. That gets
into ny next slide specifically on steam generator
vibration. As we stated wearlier, our original
generators were Wsti nghouse seri es 44 generators. And
in 1966 we replaced them wth new generators
manuf act ured by B&W Canada. Sane feed rate in design.
The nmaj or changes to the generators where we i ncreased
t he surface area from44, 000 to 54, 000 square feet, we
changed out the tube material fromalloy 600 to 690.
And from a steam separator point of view we changed
the design noisture carry over nunber from 0. 25
percent down to 0.1 percent.

As part of the --

MEMBER SIEBER And that's at the old
pl ant rate?

MR. DUNNE: Right.

MEMBER S| EBER  Ckay.

MR. DUNNE: So as part of the original
uprate or original replacenent, B&WCanada was t asked
with doing a vibration analysis of the two bundle
design where they |ooked at a nunber of different

areas. For the uprate we have gone back to B&W Canada
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and asked themto basically revise their origina
design to take into account the uprated conditions.
And for that analysis we gave them conservative
boundi ng estimates to use for their anal ysis.

For exanple, we expect our steam
generator, all that pressure based upon our HP turbine
design, to be around 800 psia. And for the uprate,
for the reassessnment of the bundl e we asked B&W Canada
to conservatively assunme a 750 psia outlet pressure.
The |l ower pressure the maxim ze the velocity in the
two bundle so that we had margin in our analysis.

Wth regard to the original analysis,
which is the same as what they have redone, they
basi cal | y used t he ATHOS conput er programto cal cul ate
t he three di nensional flowthrough the bundle andit's
a two phase fl ow nodel. They used t he ATHOS programto
identify areas in the two bundle design that had
velocities and also to get the velocity profile
density and quality profile within the bundle. Then
t hat --

MEMBER WALLI'S: Can | ask you these steam
generators. Are there other plants using the --

MR DUNNE: Yes.

MEMBER WALLI'S: -- sane steam generator --

MR. DUNNE: Yes, there are.
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MEMBER WALLI'S: -- under the essentially

t he sane velocity conditions and so on?

MR. DUNNE: Well, there are other plants
t hat have B&W repl acenent generators. Basically the
general design we have i s the sane design that they' ve
been using for the CANDU steam generators. And there
have been a nunber of U S. utilities who have bought
repl acenent generators from B&W - -

MEMBER WALLIS: Well, whatever these
anal yses show, if you can actually show there's an
experience pace whi ch says that these steamgenerators
are not prone to vibration under these conditions,
that is also useful information

MR. DUNNE: Correct. And for exanple
there are | believe around 70 to 80 steam generators
operating in the world, about 35 or 40 of themin the
U.S. including ours that have been operating for
periods of time. W' ve been operating our generators
for ten years. And we have not seen any indications
of vibration danage or wear in our steam generator
bundl e consistent with the original analysis. And
from ny understanding, that's basically true
t hr oughout t he B&WCanada r epl acenent generator fl eet.

The types of vibration anal yses they did

were basically in the area of the two bundle that are
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exposed to cross flow, which is basically the two
entrance region and the U bend regi on of the bundles.

The types of vibration anal yses they did
is basically they do a fluidelastic instability
cal cul ations both the tube entrance and the U bend
region. They do a vortex shedding analysis only for
t he tube entrance regi on because it's an inlet effect
and that's really the only place where you have fl ow
entering the bundle. They do a random turbul ence
excitation analysis for displacenents for both the U
Bend and the tube entrance region. And they al so do a
tube wear analysis for the U bend. Their experience
has been that if you're going to see any tube wear due
with wear with supports, it's in the U-bend and not
anywhere el se in the bundl e.

So basically they have repeated that set
of analyses for G nna for the uprate conditions. As
you would expect with the increased flow we're
getting, in general the nunbers increase slightly over
what we had previously. But for all of the paraneters
that were investigated, we still net the B&W
acceptance criteria.

For exanple, for fluidelastic instability
the limting tube velocity ratio that we have at

uprate is .87 with a criteria of less than 1.0. And
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that conpares to, | believe, for the present design a
val ue of around .81 for the sane tube | ocation. So you
see an increase but we're still below the acceptance
criteria.

For vortex shedding they use a criteria
t hat the tube di splacenent for vortex sheddi ng shoul d
nom nally not be greater than 2 percent of the tube
OD. The original analysis we had cut one tube where
we were slightly over 2 percent, that they determ ned
was accept abl e because of the conservatismin the
net hodol ogy. At uprate that tube, the displacenent
has increased slightly but it's gone fromlike 2.05
percent up to like 2.15 percent, a mnor change. And
it was viewed as still being acceptable.

Random t ur bul ence excitation, they use a
criteria of 15 mls displacenents -- excuse ne, 10
mls displacenment. And none of our tubes either for
the present design condition or with the uprate are
anywhere near the 10 m | nunber they use.

The tube wear analysis for the U-bend is
alittle bit different for uprate than was done for
t he original design. The original design back in 1994
and ' 95 when t he generators were bei ng desi gned by B&@
Canada t hey used a qualitative assessnent on tube wear

in the U bend region conparing the Kewaunee therm
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dynam ¢ conditions and geonetric paranmeters to other
repl acenent generators or steamgenerat or desi gns t hat
they had built and they put in service and ranked us
conpared to other units to basically showthat we were
bounded by existing units.

Since then they've conme up wth a
guantitative nmethod for assessing tube wear in the U
bend. And for our uprate reanalysis, they basically
did the quantitative method that they're using
presently. Basically their criteriais over a 40 year
life of a steam generator that the tube wear due to
fretting between tubes and the tube support plates in
the U bend region should not exceed 40 percent
t hroughwal | .  Their analysis for us at the uprated
conditions it showed that none of the wear over a 40
year life would exceed 20 percent. So we're well
within their acceptance criteria.

MEMBER SIEBER Do you just drilled
support pl ates?

MR. DUNNE: No, we don't. W have a
basically a lattice grid design

MEMBER S| EBER  Ckay.

MR DUNNE: It's conpletely different--

MEMBER SIEBER:. Li ke a conbustion

engi neering --
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MR DUNNE: So it's aline interface, if

you will, versus you know a full tube interface or a
drilled hole interface.

MEMBER SI EBER  Ckay.

MR. DUNNE: So the conclusion of the
assessment was that the present design is adequate for
the uprated conditions and that there were no other
actions that we need to take. W will continue to do
our normal nonitoring of the tubes per our existing
schedul e to, again, verify we see no wear or corrosion
related indications with the bundle.

MEMBER SI EBER: Now you did not discuss
the steam separator at the top

MR. DUNNE: Next slide.

MEMBER SI EBER. Ch, okay. Well, let ne
ask a question.

MR. DUNNE: Sure.

MEMBER SI EBER: And then you can work it
into your discussion. In ten years |I'msure you' ve
done the inspections --

MR.  DUNNE: Yes, we have. W do
i nspecti ons.

MEMBER S| EBER: What did you find.

MR. DUNNE: Excuse ne?

MEMBER S| EBER: What did you find?

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

257
MR. DUNNE: W didn't find a heck of a

lot. W& found magnetite buildup on surfaces, but we
haven't seen any other indications of wear or any
broken wel ds or anything al ong those |ines.

Basically the Gnna steam generators
originally with the Westi nghouse series 44 generators
are primary separators with a swirl vane separators,
three big swirl vanes.

MEMBER SI EBER  Ri ght.

MR. DUNNE: And then our secondary
separators were basically a Chevron de-mster type
hood, a secondary separator.

The B&Wdesi gn for a primary and secondary
separators is conpletely different than that. They
basically use a centrifugal separation for both the
primary and the secondary separators.

The repl acenent generat ors have 85 pri mary
to secondary separator nodules installed in the steam
dore region

MEMBER S| EBER  Yes.

MR. DUNNE: To basically equalize the
steam flow over the entire bundle. Al so the one
feature of that is that it allowed themto do ful
scal e testing of their primary and secondary separ at or

desi gns at actual operating conditions and steamfl ow
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so you didn't have to do any extrapol ati on fromscale
testing to figure out the performance of the
separators.

MEMBER SI EBER  Ckay.

MR. DUNNE: Based upon the design there's
m ni mum cross flow for the conmponents in the steam
dorme region. And the way it's constructed, it's a
relatively rigid structure which we believe is not
suscepti bl e to bundl e design

"1l have some slides after | get through
these bullets to showa little bit nore of the details
of the design

And again, as | stated, they have done
full scale nodel testing of these nodules for
operating pressures between 750 up to, | believe 950
psia, for steamflows up to 5800 pounds per hour per
nodul e.

Presently at our present operating
condition our average steamflow is on the order of
38, 500 pounds per hour. At uprate we'll be increasing
our steam flow to around 45, 000 pounds per hour per
m nmodule. So we're well within the range of steam
flows that they have tested these nodules at a
| abor at ory.

MEMBER S| EBER. And what separation have
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you gotten so far? .25?

VR. DUNNE: Wien we repl aced the
generators in 1996 we did a sodium 24 tracer test,
basically it was a performance warranty test to prove
that they net the 0.1 percent design requirenent for
t he new separators versus the 2.5 percent we have the
old. The results of that separator test we're getting
noi sture carryover rates on the order of .015 to .02
per cent .

MEMBER SI EBER  Ckay.

MR. DUNNE: So about a factor of five |less
t han the design

Now at uprate we expect actual npisture
carryover will increase. Their full scal e node
testing basically shows that as you i ncrease t he st eam
flow, you tend to get higher qualities. However, you
don't really get beyond the 0.1 percent design until
you start approachi ng that 58,000 per hour nunber per
nodul e. So i n general we expect that at uprate we wl |l
still be well bel ow our design requirenent for
noi sture carryover of .1 percent. W' I|| probably be
down around the .04 to .04 percent range based upon
the | aboratory test results they have.

MEMBER SI EBER: Ckay. Wiat's the steam

guality of the turbine exhaust?
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MR. DUNNE: The HP turbine exhaust?

MEMBER SI EBER:  No. The LP turbine.

MR. DUNNE: The LP?

MEMBER S| EBER: Yes, that's where you get
t he wear.

MR. DUNNE: Yes. |'mguessing off the top
of my head it's around 18 percent. W actually may
have higher quality at the HP exhaust. Higher
gquality, yes, less noisture at the HP turbi ne exhaust
at uprate than we do at the present power |evel
because we're going to have a hi gher back pressure in
our condenser.

MEMBER SIEBER | would think so. | would
t hi nk so.

MR DUNNE: | don't believe the quality
has really changed that much. W' re basically com ng
out at a higher back pressure, but the quality is
about the sane.

MEMBER S| EBER: Ckay. Okay.

MR. DUNNE: Ckay. So just to show you
what our steam separators look like, this is an
el evation view of the steam drumregi on of our steam
separators. And basically the long riser tube that
you see is our prinmary separator. There is a curved

arm separator up at the top. And then you'll see
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there's a gap and then anot her set of nodul es, squat
nodules all the way up at the top just below the
secondary plate. Those squat nodul es are our
secondary separators.

In reality even though this draw ng
doesn't show it, the entire cross section is filled
with the separators. So if you go in and | ook down at
the primary separators, what you end up seeing is
something that |ooks like that. Basically what
di ct at es t he nunber of steamseparat or nodul es that we
install in the steamdrum --

MEMBER SI EBER: How big it is.

MR DUNNE: -- is how big the steam drum
is and how nmany of these things we can put in.
Basically the size of these nodules from a dianeter
point of viewis the sane for all the uprate plants.
And what changes t he nunber of nodul es fromone st eam
generator versus another steam generator is the
di ameter of the steam drum

So if you just go in now and | ook at one
i ndi vi dual separator, this is what you see. You see a
riser plate at the bottomthat is welded to the
primary deck. So the steamflow |eaving the U-bend is
com ng out of that riser plate, going up to that

curved arnmed vane separator where you do your initial
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separation of steamand water. The steam cones up and
proceeds upward. The water basically gets spinned out
of the curved arned separator, hits the return
cani ster and then drains down the return canister.

MEMBER WALLIS: So the purpose of that
long riser is what?

MR. DUNNE: Well, one of the purposes is
to get the prinmary separator up above the water | evel
in the steam generator.

MEMBER S| EBER:  Yes.

MR DUNNE: | think that's basically the
prime purpose for it. Because the normal water |evel
in the generator may be 4 or 5 feet above the primary
deck. And you al so want to have it above it so that on
operational transients you don't flood out the
separator, the primary separator. And basically the
testing that was done on these nodul es basically
showed the mpisture renoval characteristics of the
primary separators pretty independent of water |evel
as long as the water doesn't rise into the primry
separator thensel ves.

So the return cani ster is basically wel ded
to the riser tube at the bottom by two plates 180
degrees apart. And then the two sets of alignnment

bolts, one at the bottomand one up near the top that
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they used to center the riser plate inside the return
cani ster.

Now what they end up doing is the primry
deck has a stiffener plate welded to the top of it
that go across the length of the primary deck to
stiffen it up. It's one inch thick steel.

The separators have separator ties wel ded
to the outside of them where they basically end up
wel di ng adj acent separators to these ties to try and
make the entire bundle nore rigid. So one separator if
it triestonove laterally is transmttingits loadto
t he seven separators.

Basically the ties are basically small
bore piping, schedule 40 piping. Anywhere from |
bel i eve, maybe one inch up to i nch dependi ng upon the
| ocation in the tube bundl e.

The secondary separators, again, it's a
curved arm separator where you get steam coming in
introducing a swirl to separate the water from the
steam And the steam passes up and then there's a
drain tube in the bottomof the box that collects the
water and drains it back to the == basically, the
wat er side of the generator.

The curved arm separators are welded to

the separator plate that's above it. The separator
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plate is basically half inch carbon steel plate and
it's got stiffeners underneath it running fromone end
tothe other laterally. And i n between those there are
spacers that go fromone separator to another to make
it a very rigid structure.

MEMBER S| EBER: It seens |like it would be
hard to inspect.

MR. DUNNE: Actually, let ne go back --

MEMBER S| EBER: Do you use a baroscope or
somet hi ng?

MR. DUNNE: What you end up doing, there's
a manway at the top --

MEMBER SI EBER  Ri ght.

MR. DUNNE: -- of the steam generator. W
can enter that nmanway and basically get into that
st eam done regi on

MEMBER SI EBER  Ri ght.

MR. DUNNE: And that allows us to inspect
t he secondary deck plate and we can al so i nspect al
t hose secondary separators because we can | ook down
into that.

MEMBER SI EBER  Ri ght.

MR. DUNNE: There is always, and you don't
see it here, but down in the bottomthere's a boxed

area over by the feed ring, that's basically a | adder
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access that allows us to clinb down through the
separator bundle. It's primarily there to allow us to
access the U-bend region of the steam generator. But
we can also as we go down there look in at those

nodul es.

MEMBER SIEBER: Wth all those welds in
there, it doesn't look |ike you could go and inspect
t hem

MR DUNNE: No. No. We really can't go in
and inspect the welds on those separator ties, for
exanpl e.

MEMBER SI EBER  Ri ght.

MR DUNNE: So if you go in and conpare
what we have to what we understand the BWR steam
generators look like, and this is sort of simlar to
the criterion that | think Waterford used to the ful
ACRS. As a matter of fact, that's where we stole their
BWR cartoon. But the design and the flow patterns
basically are conpletely different.

W believe we have a rigid structure to
begin wth. And basically whereas they had fl ow
patterns that were i nducing a |l ot of turbulence in the
reactor vessel head trying to work its way over to the
mai n st eam nozzle, we basically have a uniform fl ow

path going to our nain steamnozzle so we don't
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believe we're going to get turbulence within the
bundl e t hat woul d cause any fl ow i nduced vi bration on
our steam separating system

MEMBER SI EBER: There is an advant age of
having the steamoutlet at the top as opposed to the
si de where you have to --

MR. DUNNE: That's where the steam wants
to go.

MEMBER S| EBER:  Yes. Correct.

MR. DUNNE: So that's basically what |
have on the steam separators for G nna.

CHAI RVAN DENNI NG Do you have vibration
nmoni tors downstreamthat could pick up a vibration if
one were to occur.

MR. DUNNE: No. W don't have vibration
nmonitors installed on our main steam pi ping. As part
of wvibration piping nonitoring programwe may be
installing some nonitors for the power escal ation on
the main steamline to nonitor data. But in general we
don't nonitor vibration on it.

Now one t hing we do have i f we had a | oose
part and it fell down into the bundle, we do have an
acoustic nonitoring systemon t he tube sheet regi on of
our steam generators which basically would alarmin

the control roomif it got any acoustic signals that
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were outside its nornmal range. It's primarily intended
to tell us that we've got a |oose part basically in
t he bottomof the bundl e design that nay be causing a
wear i ndication.

MEMBER MAYNARD: And | would think that if
you had vibration especially if it was causing any
contact between any points, that nonitoring system
woul d pick that up

MR. DUNNE: Dependi ng upon -- possibly.
| don't want to say conclusively that if we had any
vibration it would pick it up. | think if we had any
maj or issues due to the parts that fell off that were
rattling around in the Ubend or in the steam
generator, we woul d hope that that acoustic nonitoring
systemwoul d noti ce a change and alarmand force us to
go figure out why it alarned on us.

MEMBER SIEBER: | noticed in one of the
pictures, and this isn't a safety issue either, that
from the feed drain you don't have the old
West i nghouse design --

MR. DUNNE: No. W have a gooseneck design
so that instead of the feedwater nozzle --and so the
feedwat er coming horizontally into the feed ring and
then feeding out, and the original design had the

hol es in the bottomwhi ch caused st eamgener at or wat er
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hamrer probl ens and then we went to J-nozzl es. W have
J-nozzles on our feed ring, but instead of com ng
directly into the feed ring, we conme in and we have a
gooseneck pi ping that goes up and cones down.

MEMBER SI EBER: Like a trap?

MR DUNNE: To trap it and mnim ze,
basically, draining the header and causing a steam
generator water head issue.

MEMBER S| EBER:  Yes. | thought | saw that
on the draw ng.

MR. DUNNE: That was one of the features
associated with the new repl acenment generators over
the ol d design

MEMBER S| EBER  Yes.

MEMBER WALLI'S: |Is a gooseneck the same as
a J-tube?

MR. DUNNE: Possi bly.

MEMBER WALLIS: Isn't it really the sane
t hi ng?

MR DUNNE: | always called it a
gooseneck, but it's basically a U-bend basically type
deal .

So if there aren't any other questions, |
will nmove on -- if | can figure out where | am Ckay.

Bal ance of pl ant heat exchanges.
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Basically, obviously increasing flows around the
process piping and the main feedwater, main steam
extraction steanms we're increasing mass flowrates to
our feedwater heaters.

G nna has two trai ns of feedwater heaters,
each train has five feedwater heaters, four |ow
pressure heaters and one high pressure heater. Three
of our four |ow pressure heaters basically have a
drain cooling section, one of themdoesn't it's just
a condensi ng heater design.

So as part of the uprate and based upon
t he operating experience out there from past uprates
wher e peopl e have had vi brati on problens after uprate
with their heat exchanges, we basically contracted
with TElI, Thermal Engi neering International which is
the ol d Sout hwest Engi neering, to go back and do an
assessment of our existing feedwater heaters at the
uprated condition. Basically G nna has changed out
all of the tube bundles in our existing feedwater
heaters. W originally had cooper alloy tubing and as
part of steamgenerator corrosion fromthe early '80s
up to 1995 we're in the processing of retubing our
heat exchangers.

TEI or Sout hwest Engi neeri ng was

responsi bl e for providing three of the five new tube
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bundl es, so they were very famliar with that design
because it was theirs. And the other two were Marl ey,
who | guess had gone out of business, but they had
access to their design information.

So we asked themto review the feedwater
heaters for uprate from both a vibration point of
view, velocity point of view, thermal perfornmance
poi nt of view.

From a vi bration point of view basically
their conclusion was that there is no concerns with
vibration in the condensing zone region of the
f eedwat er heaters. They were nore concerned about the
potential for vibration in the drain cooling section,
so they did detailed calculations for fluid elastic
instability in the drain cooling section. Their
conclusions were that on all four of the feedwater
heaters that have drain cooling sections that the
vel ocity was below the critical velocity.

They had one concern because their norm
design practice for a new feedwater heater is to
design it to a velocity ratio of 0.75. And we had one
set of heaters, our nunber 5 feedwater heaters which
are our high pressure heaters, where our velocity
ratio at uprate actually exceed .75, | think it was

around .82, .82. their recomrendati on was that they

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




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

271

believed it was okay to go forward, but they
recommended nonitoring those feedwater heaters going
forward to make sure there is not an issue.

So what we are done and we are basically
getting basel i ne exam nat i ons, eddy current
exam nation for the drain cooling sections of our two
nunber 5 feedwater heaters prior to uprate. W did one
of them | ast year, we're going to do the second one
this year so that we have a good conparison point.

The last time we had inspected those
heaters were back in 2002 as part of our normal heat
exchanger i nspection program And the one we | ooked at
| ast year when we conpared the eddy current results to
t he previ ous one in 2002, we did not see any changes.
So the expectation is the second one that we do this
year we'll see the sanme thing. But we'll have a clean
baseline for assessing what we see after we do the
upr at e.

So the plan is that the first refueling
outage after uprate we will go back in and do an eddy
current exam ne both those heat exchangers to confirm
that there are no indications of vibration danagi ng
occurring.

The second set of mmjor heaters effected

by uprate are our npisture separator reheaters. W
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have basically four reheaters. W have single stage
reheating, but we have four MSRs. Again, they were
retubed in the early 1980s, again, to get cooper all oy
out and | think to put stainless in.

Addi tionally, we have had problens with
the reheater design on thermal performance. And we
t hought we were getting excessive carryover noisture
fromthe separator into the bundle design, which is
probabl y why we were havi ng t hermal perfornmance i ssues
with the steam outl et tenperature.

TElI or Sout hwest Engi neering at the tine
was responsi bl e for designing those new tube bundl es.
So we went back to themto ask themto update their
anal yses for the uprated conditions. They redid their
analyses for the wuprated conditions and their
concl usi on was that the design was acceptable. W had
around 15 to 20 percent margin between the velocity
and the critical velocity.

The final major heat exchanger in the
systemis the condenser. W retubed our condensers in
1995, replaced tubing with stainless steel tubing. As
part of that tube bundle replacenent in'95, we staked
our entire tube bundl e.

Stone & Webster evaluated our condenser

for uprate on tube span for the uprated conditions
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usi ng the net hodol ogy in HElI for condenser design for
maxi mal al | owabl e span. And t he cal cul ati ons concl uded
t hat we had adequat e spaci ng presently based upon the
cal cul ations. And the only reason why that's the case
i s because we staked the bundle in '95. If we had not
staked the bundle in '95, we would have had to have
done a condenser staking operation to support uprate.

The ot her vi bration programwe have i s the
vibration nonitoring program which is primarily for
piping that we will use to assess potential inpact of
uprate on piping vibration. It's basically conposed of
two parts, |ike everybody el se who has probably cone
before you. Basically a pre-EPU assessnent of
vibration levels in the process piping systens; min
steam nmai n feedwater extraction, reheater a coupl e of
others. But all the systens that basically see
i ncreased flow due to uprate.

And basically there's atwo part basel i ne.
It's an initial walkdown, visual wal kdown of the
systemto identify areas where there are possibly
noti ceabl e i ndi cations of vibration. We did that with
Stone & Webster, | believe, |ast week. And they're
putting the results of the wal kdown toget her. And t hen
based upon that we're going to identify |ocations

where we have vibration |levels that we thi nk we need
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to nonitor going forward. W'IIl put nonitoring

equi pnent on, be it handhel d or permanent will depend
upon the location, and get a baseline indication of
what the vibration level is presently. And then after
we cone out of our uprate outage we will basically
repeat that process, do the visual wal kdown again to
verify that we don't see any new indications of
vibration. And also to go in and conpare those pl aces
we nonitored now, to nonitor them again at EPU and
assess any changes in vibration |levels. And then
dependi ng upon what we'll see, we'll evaluate the
results and take whatever actions are appropriate if
there are any areas where we see vibration that we
need to basically deal with.

CHAIRVAN DENNING [|I'mnot quite
understanding. Are you talking about nonitoring
i nstrument ati on?

MR DUNNE: W will install -- yes, be it
an accel eronmeter or a displacenent probe or velocity
probe. W haven't figured out exactly what we're goi ng
to install, but we are going to put nonitoring
instrumentation at select points. And we haven't
figured out the list yet because it's going to be base
don our visual wal kdown on the systemthat we wl|

then go in and present instrumentation values be it
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acceleration velocity or displacenent. And then
repeat that at those sanme l|ocations at the EPU
conditions to assess deltas, if you will, due to the
upr at e.

MEMBER SIEBER  This is portable
i nstruments or pernmanent ones, or you don't know?

MR. DUNNE: W haven't decided yet. It
may be a conbination of both. It may be all portable,
it may be a conbination of portable and permanent.

W have used operating experience in
setting up our nmonitoring program And specifically
St one & Webster has been involved in a |l ot of uprates
where they have done this activity and so whatever
they' ve | earned fromall the wal kdowns they've done,
t hey' ve incorporated into the program

W' ve al so gone through basically action
report condition reports at Gnna to figure out any
areas where historically we nmay have noti ced vi bration
to make sure that review those and assess them going
forward. And we al so have reviewed the other
operating i ndustry experience reports that are on | NPO
to see what other I|essons |earned we should
i ncorporate into our program

For exanpl e, soneone a coupl e of years ago

and canme out and they had an instrunment to basically
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fail. W're making sure that our visual wal kdown
includes all branch lines including instrumentation
off of the main process lines that are seen in the
hi gh fl ows.

MEMBER SI EBER: Now do you have notor
driven or steamdrive feed punps?

MR DUNNE: We have notor driven.

MEMBER S| EBER:  And so at | ow power |evels
you're putting a big pressure drop across your feed
reg val ves?

MR. DUNNE: That's correct.

MEMBER SI EBER:  You get a lot of vibration
t here?

MR. DUNNE: W probably do. Typically we
don't go in and nonitor at transient operating points
because typically you will get higher vibration|levels
than you will at your normal operating point. That
the |ast --

MEMBER S| EBER: That's usually when the
valve falls apart.

MR DUNNE: Yes. So that's the |ast
portion of the nonitoring program

W do have a rotating nmachi nery vibration
program presently which involves periodic nonitoring

of the mmjor rotating conponents in the plant,
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basically the feed punp, heater drain punp, circ water
punp, condensate punp, etc. R ght nowthat's
nmonitored on a nonthly bases. W have baseline

vi bration readings for the punps, the notors for our
mai n feed punps. W have a speed increaser between a
notor and the punp. W nonitor vibration from that
conmponent. So we have that baseline.

And typically after any refueling outage
our rotating equipnment analyst goes around and
basically wal ks through all those conponents to make
sure there's been no change versus what our val ues
were before W wll be doing that activity as part of
our power accession program

MEMBER SIEBER. Now | think | read where
you're replacing nmotors or punps in your feedwater
syst enf

MR. DUNNE: W are putting new nain feed
punp inpellers into our existing punp casings to
basically get increased capacity. Because of that
i ncreased capacity we're putting | arger sized notors.
So we have to rebaseline those conponents anyway to
get a new basel i ne readi ng.

W're also putting innewinpellers in our
condensat e booster punps.

MEMBER S| EBER. And your output pressure
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for the punps will be higher because T, is higher?

MR DUNNE: Qur T" is higher. Qur steam
drai ner pressure is going to be slightly higher than
when we operate now, but not appreciably. Right now
we run with a steam generator outlet pressure on the
order of around 770 psi at the steamgenerator nozzle.
And at uprate we expect that that value will go up to
800. Basically what we're trying to do is increase
t he steam generator pressure to cover the increased
frictional loss in the main steamline so that the
inlet pressure to our turbine --

MEMBER SI EBER: Right. It about the same?

MR DUNNE: -- is basically the sane as
what we have right now. And it's the turbine design
that controls that.

MR. DUNNE: That's going to put nore
pressure on your fed reg val ve.

MR. DUNNE: Right. Now what we need to do
is because the main feed punp inpeller was going to
gi ve us conparable pressure drop characteristics to
what we have presently. But right nowwe throttle out
of the systemabout 200 psi across our nain feedwater
val ves. So what we're basically doing is putting --

MEMBER SIEBER: Is that all? | would think

it would be nore than that.
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MR. DUNNE: Yes, it's around -- | think

it's around 200.

MEMBER SIEBER: At full power?

MR. DUNNE: Yes. Full power. Yes.

MEMBER SI EBER  Ckay.

MR. DUNNE: Ckay. Yes, at |ow power it's
a very | arge nunber.

MEMBER S| EBER  Ckay.

MR. DUNNE: Actually, at |ow power it nay
not be as |l arge as you think because at | ow power the
st eam generator pressure is higher.

MEMBER SI EBER  Ri ght.

MR DUNNE: At zero power we run a 1,000
psi. But you got nore head -- you got nore head on --

MEMBER SIEBER: It's nearly closed.

MR. DUNNE: Right. You' ve got less flow
and you got nore head on your punps, you got a |arger
punp di scharge pressure.

MEMBER SI EBER. Yes. Well, it's sonething
for you to watch

MR DUNNE: Yes. And that's all | had on
the vibration nonitoring program

The next thing | want to quickly go over
is flow accelerated corrosion program G nna does

have a flow accel erated corrosion program presently
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that we're nmaintaining. It basically involves the
CHECWORKS, EPRI CHECWORKS conputer program in
conmbination with actual plant readings on wear rates
on the various conponents are a part of the system

And eery outage our flow accelerated corrosion
engi neer goes around and has probably 100 or 200
conponents that he identifies to go in and get actual
t hi ckness readi ngs so he can assess what the change in
wear rates has been. And then he rolls that back into
hi s program

Qoviously wth increased flow rates
changes in pressures and tenperatures and quality in
your piping systens you would expect there's a
potential inpact on the corrosion rates.

For the uprate what we've done is we've
taken the CHECWORKS programand used it to
anal ytically predict the wear rate based upon the
exi sting process conditions. And then go in, put in
t he new uprate conditions and | ook at a change i n wear
rate, an anal ytical wear rate.

And in our submttal, if |I can get this
thing to work, we included this table in our |icensee
submittal to the NRC where we went around and
basically tried to touch all the nmjor systens that

are part of the FAC program and | ook at conponents
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that have wear rates presently to assess what the
change in the wear rate would be analytically due to
the EPU conditions. So | believe it's the colum al
the way over at the right that tells you the percent
change and the wear rate due to EPU. And t he nunbers,
dependi ng upon the system vary anywhere from about 2
or 3 percent up to as high as 24 percent.

MEMBER WALLIS: So it's the extraction
steam line that's the nost sensitive here, the one
that's wear in the fastest?

MR. DUNNE: And that may not be too
surprising. That's a wet system

MEMBER WALLIS: It's because of the
materials that you' re using, too, isn't it?

MR DUNNE: It could be.

MEMBER WALLIS: It's two phase?

MR DUNNE: It's two phase, and that
probably has a large part to it. W' ve gone through
t he pl ant and have changed out a |l ot of materials from
the original material that was susceptible to wear to
basically a chrone nolly material.

MEMBER WALLI'S: So how | ong are they going
to last, these pipes now?

MR. DUNNE: Well, that will depend upon --

MEMBER WALLIS: Your 5 mils per year or
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somet hing you' re | osi ng?

MR. DUNNE: |t depends upon where you're
tal king. Wi ch conmponent ?

MEMBER WALLIS: [It's not changed all that
much?

MR. DUNNE: No, it doesn't. So basically
what's happening is we're in the process right now --
if I can get out of this.

MEMBER WALLIS: Well, it's not really a
safety issue?

MR. DUNNE: No.

MEMBER WALLIS: It woul d be enbarrassing
to | ose a section of steamline, but it's not really
a safety issue.

MR. DUNNE: | guess a couple of things I
would i ke to say is that --

MEMBER SIEBER: It's not a nuclear safety
i ssue. Personnel safety nore than nucl ear safety.

MR. DUNNE: Basically we have added
conmponents to the FAC program based upon the uprate.
For exanpl e, the piping between our nunber two
f eedwat er heater outlet and on our nunber 3 feedwater
heater inlet is presently out of the program because
the tenperature doesn't exceed 212 degrees. It's

around 208, 210. At EPU it's going to be over 212.
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So it's inthe programnow. Now it's basically about
five feet of pipe, thereisn't much there. But we will
be adding that to the program

And al so based upon the analysis of the
f eedwat er heaters that was done by TElI, we have a | ot
of feedwater heater nozzl es where we have high
velocities. Mst of those nozzles are already in our
ener si on corrosi on programbecause of tenperature and
quality, but there were a nunber of themthat weren't.
For exanple, our |ow pressure feedwater heaters that
see 150/ 160 degree water woul d be out of the program
W are adding theminto the program because of high
velocity to nonitor wear on those nozzle due to the
i ncreased velocity that we see under EPU conditions.

So we do not have any conmponents that need
to be replaced. W w Il be increasing the nunber of
conponents that we basically sanple going into our
2006 refueling outage. That will be at the discretion
of our enersion corrosion engi neer based upon what he
sees after he updates his entire program And then
going forward we will nonitor conponents and | ook at
actual wear rates based upon plant data and assess our
i nspection frequency as needed.

kay. The final thing I'd |ike to quickly

do is go through and just go over what effect the
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upr at e has had on our various cooling systens, they're
primarily safety related cooling systens.

The approach we took at uprate going into
it was to assune that all of our cooling systens woul d
function the sanme as they do right now Do all the
eval uati ons based upon t he exi sting cooling capability
and then assess whether that was adequate or whet her
changes needed to be nade to the system And that's
t he approach we took. So what this basically does is
tell you where we found out we didn't need to nmake
changes versus where we had to make changes.

Safety injection system which is
primarily used for large break/small break LOCAs, we
used the existing fl owcapability that we have for the
present operating condition. And basically based upon
the Pclad tenperature nunbers we're getting, there's
no need to change flow capability.

Additionally contain the spray system
which is for contai nnent pressurization. W used the
exi sting design flow capability. And, again, since we
were abl e to show that contai nnent pressure are bel ow
design, there was no need to change its functiona
requi renents.

Aux feedwater system At G nna --

MEMBER WALLI'S: So many pl ants have upper
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pl enum i nj ecti on.
MR. DUNNE: Excuse nme?

MEMBER WALLIS: You have upper plenum

i njection --

MR. DUNNE: Yes, we have upper plenum
i nj ection.

MEMBER WALLIS: -- which is rather
unusual .

MR. DUNNE: W are rather unusual .
MEMBER WALLIS: Are there many ot her
pl ants that do that?
MR. DUNNE: There are a couple. Kewaunee,

| believe, has it.

MEMBER WALLIS: Well, it's just a few,
very few?

MR, DUNNE: Just a few, yes.

MEMBER WALLIS: Al right. It's not an
i ssue, | was just curious.

MR. DUNNE: No. W are an upper plenum
i njection plant.

Qur aux feedwater system we actually have
two aux feedwater systens. The preferred aux
feedwat er system and a standby aux feedwater system
And as nentioned earlier, we have a total of five

punps in those two systens.
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Qur preferred aux feedwat er systemhas two
notor driven aux feedwater punps, nom nal design
requi renents of 200 gpm And they're aligned to
i ndi vi dual steam generators. And then our turbine
driven aux feedwater punp is a 400 gpm systemt hat
basically is supposed to deliver 200 gpm to each
gener at or .

Because of potential high energy line
break concerns since all our aux feedwater punps are
in the sane general area, there was a potential for a
hi gh energy line break that could take out all the
punps. In the md-'70s we added a separat e standby aux
feedwat er system which has two nore 200 gpm punps
conpletely independent of the preferred. It's
basi cally punps that we never operate. They are
basically a backup to our preferred aux feedwater
punps. W don't use themfor normal plant cool down or
anyt hing. They're basically, again, backups. Because
they' re backups there is no automatic actuation of
t hose punps, it's all dependi ng upon nmanual operator
action fromthe control roomto basically start the
punps and align themto the steam generators.

MEMBER SIEBER: You're preferred aux
feedwater is still 200 gpm per steam generator?

MR, DUNNE: Yes. Yes.
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MEMBER SI EBER. But you sacrifice margin?

MR. DUNNE: Yes, we have. For exanple, we
don't --

MEMBER SI EBER. How nmuch margin do you
have left?

MR. DUNNE: Well, what happens is at the
exi sting power |level we don't need 200 gpm We need
around 170 gpm And so for uprate the analysis -- |
believe the | ast analysis showed we needed 195 gpm
So it's still within the capability of our 200 gpm
system Cbviously there's less margin, again with an
increase in decay heat you're going to get |ess
margi n. Just a fact of life.

Now our standby aux feedwat er system it's
al so a 200 gpm system however because it requires
manual operator action, it does not get an automatic
actuation signal, so if you bring it into a high
energy |line break concern later intinme than you would
the preferred system And basically at the uprated
conditions the 200 gpm flow capability we presently
have was not sufficient to neet the acceptance
criteria for the analysis. The anal ysis Westinghouse
did at wuprate said we needed 235 gpm delivery
capability to the generator for a feedwater line

break, which they analysis as a |oss of feedwater
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event .

MEMBER S| EBER: But the standby systemis
there for Appendix R | take it, and --

MR DUNNE: It's high energy |ine break
and Appendix R, yes. And for --

MEMBER SI EBER: But it's manual, you can't
take credit for it?

MR DUNNE: We can take credit for it for

the high energy line breaks that it was put into to

mtigate.

MEMBER SI EBER  Ri ght.

MR. DUNNE: Basically --

MEMBER SI EBER:  You don't have a | ot of
mar gi n?

MR. DUNNE: So we need to increase the
fl owcapability. The punps are actually 600 gpm punps.
So the punps thensel ves are not an issue. So what we
ended up doing and to get 235 gpm we basically have
to decrease the hydraulic resistance in the flow path
which got us into this nodification to change out an
existing flow control valve on the discharge with a
| arger valve, basically, so that we can punp 235 gpm
into a generator at a code safety valve setpoint,
basi cal |l y.

Additionally, like you nmentioned, we use

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

289

our standby aux feedwater punps for Appendix R
scenarios. G nna has this unique required capability
of doing -- going to cold shutdown using the steam
generators in a water solid node where we use standby
aux feedwater.

MEMBER SI EBER  Ri ght.

MR. DUNNE: |f you get down to a norma
RHR tie in and you don't have RHR and you want to go
to cold shutdown, basically what we would end up
doi ng, we would steamthe generators down with
at nospheric dunps for a period of tine and get as | ow
as we could, and then transition to basically water
solid steam generator cooling where we start at
standby aux feedwater and basically punp water into
the steam generators and take water out through the
main steamlines to reflect that.

Now f or that uprate has effected that fl ow
capability. Presently for the present power |evel we
need, | believe, 225 gpm Going to uprate because of
the increase in decay heat, we need to go up to 250
gpm

Now from a punp point of view it's not
really an issue or froma hydraulic resistance point
of view because when we do that the steam generator

pressures are down around a couple hundred psi so
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you' ve got excess head margin on your punp to be able
to put that flow into your generators. So it's not
really that scenario that's controlling our
nodi fication. Qur nodification is being controlled by
our need to be able to put water into the generator
for a high energy line break event where the
generators are sitting at a code safety val ve set poi nt
of basically 1085.

The other systens that are obviously
af fect ed by uprate by decay heat renoval systens. For
G nna that basically entails three different systens
or our residual heat renoval system which basically
is the primary path. That rejects heat to our
conmponent cooling water system which is an
internediate |oop, and then the conponent cooling
wat er systemin turn rejects heat to our service water
system The service water systemuses Lake Ontario as
its water source. And it delivers the water back to
Lake Ontario, which is our ultinmate heat sink.

So basically, again, we evaluated the
capability of those systens to handl e both nornal
shut down and accident |ong term contai nnment cooling
with the existing heat renoval capability. And in
general they can still support both normal shutdown

and long termcool i ng and contai nment. Cbviously, the
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times required to get to col d shutdown have | engt hened
out and the tines to depressurize the contai nment have
| engt hened out because of the increase in decay heat,
but we're still able to neet our functional
requirenents.

The last system is spent fuel pool
cooling, which is obviously another one affected by
decay heat. For spent fuel pool cooling our
requirenents are for a full core offload, we will not
initiate a full core offload until the cooling
capability of the systemcan nmatch the decay heat | oad
in the pool. That's in our technical requirenents
manual whenever we do a full core offload, we have to
do a cycle specific analysis of our cooling
capability, which wll take into account |ake
tenperature, whether it's summer, spring or fall and--

MEMBER WALLIS: Are there any trends in
| ake tenperature with the years? | know there's
rat her peculiar years recently, but are there other
trends with the years that we should need to take into
consi deration?

MR. DUNNE: W don't believe so yet. But--

MEMBER WALLIS: Not yet?

MR. DUNNE: | nean, we can go back and

| ook at a ten year history and we'll find sonme years
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where it gets hotter than others. For exanple, |ast
sumer it was a very hot summrer, probably the hottest
we've had in the | ast ten years. But the sumer before
it was very cool, one of the cool est ones we've had in
the last ten years.

Now t 0 address that what we did -- what we
have done i s rai sed our desi gn basis | ake t enperature.
Not as part of uprate. We did that a couple of years
ago. It used to be the design basis | ake tenperature
for G nna was 80 degrees because historically you very
rarely exceeded 80 degrees. But every tine during the
sumrmer when the | ake would start going up to 75, 76,
77, everybody would get inafit about are we going to
exceed 80, what are we going to do. And we'd start to
put JCOs in place and then the | ake woul d cool off and
we' d never use them But there were about four or five
sumers where we do that.

So about three or four years ago we went
through and did a 5059 to increase the design basis
the | ake tenperature from80 to 85. W don't expect
ever to see 85 degrees. W nmight see 80 on a hot day
occasionally. But we will not see 85. At |east not
while |I'''mworking, anyway.

MEMBER SI EBER. What you need is a | ake

cool ing system
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MR. DUNNE: Yes. And Lake Ontari o has

this unique feature of turning over on us every now
and then where the | ake tenperature will go fromthat
75 degrees to like 40 degrees in five or six hours.
But we haven't figure out how to predict that.

And unl ess there are any ot her questi ons,
that's all | have.

CHAI RVAN DENNI NG  Good. Thank you.

MR DUNNE: And | think I turn it over to
t he NRC.

CHAI RVAN DENNING Do we want to go with
a break now?

MR MLANG W can do it either way.

CHAI RVAN DENNING Let's do that. |It's
3:22. Fifteen mnutes, let's nake that 3:40. Al
right.

(Whereupon, at 3:22 p.m off the record
until 30:40 p.m)

CHAI RVAN DENNI NG  Ckay. Next speaker.

MR. M RANDA: Right. The rest of the
afternoon is going to be taken up by presentati on from
the NRR Staff. W're going to start off with our
React or Vessel Materials Reviewer, Neil Ray, who will
provi de the reactor vessels and internals review. And

following him from that sane organization talKking
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about the reactor cool ant pressure boundary materials
will be Tinothy Steingass.

Nei | ?

MR. RAY: Good afternoon. By this tine you
know that | amNeil Ray fromNRR naterials engineer.

We | ooked into the effects of this EPU on
reactor vessels materials properties and its inpacts
and also on the reactor internal and core support
materi al s.

Now, reactor vessel integrity when we call
it integrity, we looked into surveillance capsule
program Because of the EPU there will be the
possibility of reactor vessel clearance, and t hat may
i mpact surveill ance capsul e program so we | ooked into
it.

We al so | ooked at additional effect onthe
reactor vessel integrity. And as | said, we | ooked
into the reactor vessel internals and core support
materi al s.

Regardi ng surveillance capsul e program
because the EPU fluence is greater than 200°F, that's

not a surprise it was there before. And as part of

ASME standard still they have to have 5 capsule
wi t hdrawal . Four capsul es al ready wi t hdrawn fromt hat
G nna vessel, and fifth capsule is planned for
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wi t hdrawal at 5.45 E19, which is the ECL. Wien | say

ECL, keep in mnd that is extended |life not our
intended of life. SOECL is 5.45 E19. So that
basically says between one to two tines the peak ECL
fluence, which is perfectly all right for ASME

st andar d.

MEMBER WALLIS: So it neets the boundary
by | ess than one percent accuracy.

MR RAY: That's is correct. That is
correct.

MEMBER WALLI'S: Which is probably not as
accurate as you know the fluence anyway. It's the
sane as we had before, isn't it?

MR. RAY: Yes. Ckay. So there is no
basically on surveillance capsule program Just to
tell you for that, they are planning to --

MEMBER WALLI'S: Well, suppose that it was
not just over the limt, would they then withdraw it
at a different time or sonething?

MR, RAY: Yes.

MR WROBEL: Yes. Can | answer that?
George Wobel from G nna.

Yes. Right now | think you were going to
say we're going to withdraw in 2006. W refined our

calculations a little bit and we're going to wait
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until 2008 to nake sure --

MEMBER WALLI'S: So you have plenty of
flexibility there?

MR, WROBEL: Excuse ne?

MEMBER WALLIS: You have plenty of
flexibility.

MR. WROBEL: W have plenty of flexibility
in that wthdrawal.

MR. RAY: Yes, they do. Actually, in a
sense, just off the record the letter that we have
done is better for themal so. Because you are talking
about 60 years. And they have the |ast capsule
they're planning with withdraw when it's predicted to
be accunmul ated 80 years. That is the capsule end, |
suppose.

Ckay. That's all about surveillance
capsule. Let's nobve into the other area that the
radiation enbrittlenent may inpact, that is the
pressure tenperature limts, upper shelf energy,
pressuri zed thermal shock.

Now pressure tenperature limts is a
fairly strai ghtforward. Wiat happened is their current
l[imts is applicable up to 28 EFPY. And that is based
on the cumulate fluence of 3.11 E19 and the

correspondi ng adjusted reference tenperature they
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cal cul ated. Now because of the EPU and the new
calculation methodology and in the nmeantine the
fluence design differences, their cunmul ative fluence
with EPU is reduced, which is 2.01 E19 n/fcm?® (E>1.0
MeV). So obviously every other paranmeters in

devel oping pressure tenperature limts renaining
constant so their current pressure tenperature limt
i s bounding, and so there is no inpact whatsoever in
terms of pressure limts.

| s there any question on that?

MEMBER WALLIS: So the fluence of the EPU
is less than --

MR. RAY: Yes, | know sonebody will ask
t hat questi on.

MEMBER WALLIS: |Is this because they've
used a different method or sonething?

MR RAY: Well, there are two
possibilities. One is you have to keep in nmind this
pressure |imt they've allowed several years ago. At
that time fromthat point onwards they probably have
| ow | eakage goal , nunber one.

Nunber two, they have a different
procedure in calculation. They' ve wthdrawn the
capsul e so the dosi neter, everything put together they

are ready for -- it kind of surprises nost of the
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people, but it does happen all the tine.

MR. WROBEL: Again, George Wobel from
G nna.

W did use the Reg. GQuide 1.190
nmet hodol ogy which is nore accurate we think.

MR RAY: Yes.

MR. WROBEL: But you know the origina
net hodol ogy was a | ot nore conservative than that. So
it looks |ike we have a |l ot margin that we gai ned.

MR. RAY: Yes. kay. So that's what |
did, don't have to do anything with the PT limts. It
will be applicable up to 28 year EFPY and prior to
that, they have to generate new PT limts, which wll
be applicable probably up to 54 year period or so.

MR. WROBEL: Yes. W've currently done
the anal ysis out to 32 already. W haven't submitted
that, but that's been conpl et ed.

MR. RAY: Ckay. Now regarding upper shelf
energy, except two particular waves -- waves are
al ways a problem as we all know, for upper shelf
energy and PT issues. And in this case they have
internedi ate-to-lower shell girth weld and the
i nternedi ate-to-nozzle shell. Both of them dropped
bel ow 54 pounds based on Reg. Guide. So as you al

know t hat there is a ASME Code, Section XL Appendi x K
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cal cul ation that al ways gi ves you green signal and you
nove ahead. That's exactly what they did and that's
perfectly all right. So there is no upper shelf
energy problem That's in a nutshell. And we verified
their calculation as well.

Pressuri zed thermal shock. Well, again,
because of the increasing fluence there end of life,
again 54 or up to extended |life, was 270.6. Now it
increased to 273 using the EPU fluence which is no
neverm nd, because our screening criteriaall software
needs 300. So they have enough margin there.

So PTS is also not a problem

Now regarding the reactor internal and
core support materials, currently they are follow ng
ASME Section Xl inservice inspection programwi th PT1
and PT3 procedures. And they conmitted that they will
partici pate and fol | ow what ever comes out of the EPR
MRP program which we are all anxiously waiting for at
this noment. We don't know what will cone out. But
they committed, they will followthrough and they will
l et us know. And that perfectly fulfills our Review
St andard RS- 001.

So in conclusion we | ooked into the areas
that the reactor vessels and internals and it | ooks,

all of them pretty good in a satisfactory nmargin.
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There is no significant that concern us that we can
think of. So | think they're in good shape.

Any  questi ons, any part of t hat
di scussi on? Thanks.

CHAI RVAN DENNI NG  Thank you.

MR. M RANDA: Tinf

MR. STEI NGASS: Good afternoon. My name is
T.K. Steingass. | was introduce as Tinothy, and I
haven't been called that in about 30 years.

I'm a material engineer in the Flaw
Eval uati on and Wl di ng Branch.

| want to tal k about the reactor cool ant
pressure boundary, howthe EPU effects or | eval uated
how or what effect the EPU may have on the reactor
cool ant pressure boundary.

The review covered the specification
conpatibility of the reactor coolant, fabrication and
processing, material susceptibility to degradation
t he degradation nanagenment programs that were in
effect -- that will be in effect, EPU inpact on
failure nmechani sns and | eak before break anal yses.

The degradation nmechani sns that | | ooked
at were under austenitic stainless steels and the
react or cool ant pressure boundary, what i npact EPU may

have on the acceleration or inmpact on |IGSCC. O
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cour se, we're concerned wth the sensitized
m crostructure and the effect of the EPU on the hot
leg is only 8.6°F.

Transgr anul ar and stress corrosion
cracki ng, through the introduction of hal ogens that
may aggravate that failure nechanism So, as | said
before, the 8.6 degree increase and the slightly
el evated chem stry of 3.5 ppmlithiumis still within
EPRI gui delines. Therefore, those two failure
nmechani sms are not accel erated or aggravated through
t he EPU.

For alloy 600 and 82 and 182 wel ds, what
t he maj or concern i s PWSCC as we' ve seen i n the Davi s-
Besse head. For G nna the reactor head was repl aced
in 2003 with alloy 690 material which will probably
start cracking further on down the line than the first
one did.

O her susceptible program or other
suscepti bl e conponents |ike the thinble tubes, welds
in the bottom head, they're still going to be
susceptible to PWSCC, of course. But again, the EPU

does not introduce any new failure nechani snms or

accelerate that. So consequently there's still going
to be cracking, but wunder the |I|icense renewal
application process | |ooked at whether or not there
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were existing programs that woul d nmanage or agi ng
managenent programs to assure that these conponents
will still remain operable and perform their design
function.

These prograns were approved by t he staff,
t hese agi ng managenment progranms, under NUREG 1786
Consequently, | canme to the conclusion that the
effects of PWBCC will be adequately nanaged.

MEMBER S| EBER: Now when you tal k about
increase in tenperature is 8.6 degrees in the hot |eg.

MR STEI NGASS: Yes, sir.

MEMBER S| EBER: That's an increase in the
nom nal tenperature based on what their operating
paranmeters are now planned to be as opposed to the
maxi mum that they could be allowed, | take it?

MR STEINGASS: That's correct.

MEMBER S| EBER:  On the other hand, there's
not hi ng that woul d prevent the operators of the plant
fromnmoving to a higher hot |eg tenperature and still
be within the bounds of the approved EPU?

MR. STEI NGASS: Due to a power excursion
or just --

MEMBER SIEBER: No. | mean as a regul ar
way of operation, day-to-day operation. Because you

know t hey' ve been given a range of val ues where they
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can operate and they have chosen ones that give them
a T,, tenperature of 609, but they could go as high
as, what, 617?

MR DUNNE: This is Ji mDunne.

During a cycle that won't happen. | nean,
we have a --

MEMBER SIEBER: Well, that's because you
chose to operate --

MR DUNNE: Yes.

MEMBER SI EBER: -- where you're at.

MR. DUNNE: Yes. They can --

MEMBER S| EBER: But there's nothing in our
rul es that woul d prevent you fromincreasing that.

MR. DUNNE: W could increase up to the
576 nunber with a value with a nom nal dead band
around that, which is nomnally | believe 2 degrees.
But we wouldn't be able to go in and say we're going
to start operating the plant at 578 nornal |y, because
t hat woul d be outside the span that we've done the
analysis for. W'd have to reanalyze the plant for
going to a Tavg tenperature greater than 576

MEMBER SI EBER: Ckay. |'Il have to think
about that for a little bit. But it just seens to ne
that you could change Tavg and your ultimate T,

wi t hout additional interaction with the Staff. And if
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you had 82, 182 weld buttering someplace that could
accelerate, it's aging.

MR WLSON: This is David WIson, G nna.

If we made changes 1like that, our
commtrments under |license renewal requires us to
reeval uate the progranms al so and eval uate whet her or
not the conclusions of the Staff agreed to our
extended operating license were still valid. And
per haps even have to go back and get approval to do it
because of the license renewal prograns.

MEMBER SI EBER: Ckay. Well, like | said
before, that's sonething that | would have to check
on.

Does the Staff agree that they woul d have
to cone back?

MR WLSON: Well we'd start under the
5059 process, of course.

MR. M RANDA: That's what | was going to
say. Even though they had sone margin in the band of
what they could operate to --

MEMBER SI EBER  Ri ght.

MR MRANDA: -- if they did decide to it,
that their 5059 process drives them to have to
evaluate it, the license renewal conmtnents are part

of the licensing basis of the plant and that woul d
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di ctate, you know, whether or not there's a need for
pri or NRC approval .

MEMBER S| EBER. COkay. Under ny postul ate
ci rcunst ances, would they be required to cone back?

MR. M RANDA: | couldn't answer that right
now.

MEMBER SI EBER  Ckay.

MR. STEI NGASS: Another thing | | ooked at
was the | eak before break anal yses. Does what these
peopl e do and what t hese peopl e pretend to do have any
i npact on the existing | eak before break anal yses.

So | looked to deternine if the anal yses
were inpacted by the EPU under WCAP-15837. The | eak
before break analysis of the primary | oop piping and
react or cool ant punp casing was perfornmed in 2002 for
G nna under their |icense renewal application. The
peopl e at G nna eval uat ed t he i npact of the EPU on t he
conclusions reached in their 2002 |eak before break
anal ysis, which was approved by the Staff in NUREG
1786.

The review sunmmary 001 |ists under SRP
Section 3.6.3 the followi ng acceptance criteria for a
| eak for break analysis. A margin of 10 on |leak rate;
a margin of 2 on critical flaw size, and; a margin of

1 of | oads.
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The eval uati on done by the |i censee showed
that they net the acceptance criteria. For EPU they
had a margin of ten, on critical flawsize a margi n of
2 and a margin of 1 for |oads.

Consequentially, | came to the follow ng
conclusion. The |icensee has adequately eval uated t he
ef fects of EPU or reactor cool ant boundary materi al s.
No new failure nechani sms have been incorporated due
to the EPU.

The |'i censee has appropriately identified
agi ng nanagenent prograns to address effects of
changes i n systemoperating tenperatures. And t hi s was
done on a license renewal application process.

The |icensee has denonstrated that a | eak
before break analysis remained valid under EPU
conditions. Consequently per the review summary 001
Matrix 1 design criteria 1.-4,-14, -31, 10 CFR 50
Appendi x G and 10 CRF 50.55(a) requi rements have been
net. And that's all | have.

MR. M RANDA: All right thank you.

MR STEI NGASS: You're wel cone.

MR. M RANDA: Ckay. Continuing on to the
next area is Kanel Manoly. He's the Chief of the
Mechani cal Engi neeri ng Branch.

MR. MANOLY: Good afternoon. | ' m Kanel
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Manol y, Chief of the Engi neering Mechanics Branch in
Di vi si on of Engi neering.

And we have Dr. John Wi, the | eader
reviewer for the power uprate.

kay. The first slide basically shows the
conmponents that were evaluated in the G nna power
uprate. Typically it would be the vessel and
internals and the nozzl e and supports.

Li ke to note that the vessel was designed
to ASME 1965 edition and the NSSS was designed to the
ANSI 1967 with '73 addenda. So the NSSS did not have
the traditional fatigue analysis as the nore recent
pl ants do.

W al so | ooked at the replacenent steam
generators and the reactor cool ant punp, pressurizer
and supports and vessel BOP pi pi ng systemand supports
and al so the conponents, val ves, MOVs, AOVs and SRVs.

W typically eval uate the nmet hodol ogy and
the | oads applied, and calculated the stresses and
usage factors. The primarily one would be for the
vessel because explicit fatigue anal ysis whereas for
t he other conponents the NSSS of you use then ANSI
1967 then the '73, it doesn't have explicit cunul ative
uses factor like Cass 1 conponents.

W al so | ooked at the functionality and
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i npact of EPU on the three nmajor G. 89-10 and 95-07.

And | believe also we |ooked at on G 96-06, I
bel i eve.

And we al so | ooked i f there's any conflict
between the EPU and the license renewal and the
eval uations covers the 60 year span.

And finally then NSSS and BOP piping
systens and supports.

|"dliketonote that G nna's approved for
the | eak before break criterion, which elimnate pipe
breaks ten inches and larger. So the limting break
si zes were obviously inthe snaller lines 3 inches and
2 inches. A specific evaluation was done for the
safety injection line, the hot leg and the 4 inch
upper plenuminjection line connected to the vessel.

The finite elenent analysis using the
ESTDYN code, | believe that's a Westinghouse code, and
conpared the stresses using the ANSI B31.1 linmts and
ASME what are applicable.

CHAI RVAN DENNI NG Coul d you speak up j ust
alittle bit.

MR, MANCOLY: Ckay.

CHAI RMAN DENNI NG Thanks

MEMBER WALLIS: |'msorry. These

cal cul ated stresses were stresses all calcul ated by
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the |icensee?

MR MANOLY:  Yes.

MEMBER WALLI S:  What did you do to satisfy
yoursel f that they had done this correctly?

MR. MANOLY: We | ooked at the sumary of
the analyses. W did not do -- we don't do an
additional analysis to verify what they have done. W
just look at the results and see if it's reasonable
and - -

MEMBER WALLI S:  You | ook at the basis for
the results?

MR. MANCOLY: Yes. Yes. And, obviously,
every power uprate has it's own uni quenesses. And for
this power uprate probably the things that cones to
mnd the nost is vibration issues of the conponents
and the steamline. And that's where we did the nost
focus on areas where we expect, you know, issues can
come up.

W note that the result of the EPU, the
| i censee upgraded ni ne supports and added one support
inmin steamline. And added al so one support in the
feedwater line to address the effect of increased
flow.

| think the first bullet points that we

verified that they account for 60 years of operation
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to show that the fatigue limts does not exceed the
val ue of one.

We |ooked at the effect of flow on
vibration on the steam separators because it's
expected to increase the EPU. And it was found
acceptable. The concerns in the boiling water
reactors is very different than for the pressurized
reactors. The flowhere is pretty nuch parallel to the
primary tubes so you don't get the cross flow that
woul d invite flow i nduced vibration issues.

And al so the separators are basically a
very rugged which are not going to be anenable to the
flow induced vibration as you would expect in the
steam dryers and the boilers.

CHAI RVAN DENNI NG~ When you said "judge to

be acceptable,” what quantitative guidelines did you
use?
MR MANCLY: Well, we know that that

design of a generator has been used before. They did
the testing of the new dryer | think the facility in
Canada. So they did testing of that dryer itself. And
there are several plants that use the sanme design at
a higher velocity comng fromthe restricting nozzle

than from Gnna. And there hasn't been really any

issue. So operation really is the best test of a
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conponent .

CHAI RVAN DENNI NG I ncidently, that type
of insight helps us quite a bit in evaluating
statenents like this.

MR. MANCLY: Yes. | can tell you the steam
vel ocities through the flowrestrictors after the EPU
are | ower than steamvelocities at simlar plants |like
Byron, Brai dwood, MCGuire and Catawba. So there
hasn't been any i ssue there, so | wouldn't expect that
to have any issue here.

MEMBER WALLI'S: So these notes that you're
referring to, are they part of the public record or
are they your own private notes that --

MR. MANOLY: No, this was in application.

MEMBER WALLIS: So the nunbers you're
guoting to us are fromtheir application?

MR MANOLY: You nean the velocities?
didn't really give nunbers. |'mjust saying the
nunmber was | ower than.

MEMBER WALLIS: Yes, but those nunbers
you' ve just given us, is that docunent you're reading
from is that part of the public record?

MR MANOLY: Yes. This is fromthe
application itself.

MEMBER WALLI'S: Fromthe application?
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MR, MANOLY: Yes. Yes.

MEMBER WALLIS: So it's not sonething
that. you dug out yoursel f?

MR MANCLY: No. No. Wll, R As back and
forth. But that's also in the public record.

MEMBER WALLIS: Well | just wonder when
the Staff has all these judge to be acceptable
statenent and we don't know why, there is a paper
trail somewhere that it could be investigated if
necessary.

MR. CARUSO Yes, there is.

MEMBER WALLIS: There is.

MR. M RANDA: W have the application, we
have all the RAIs.

MEMBER WALLI S:  And you have all the RAIs?
And that includes everything that justifies this
"judged to be acceptabl e" statenent?

MR. M RANDA: Everything that's been
publicly docunented, yes.

CHAI RVAN DENNI NG  But there's no trace
line, though, that --

MEMBER WALLIS: Is there a trace line of
your rational e sonewhere?

MEMBER SIEBER: No, it doesn't say why.

MEMBER WALLIS: It doesn't say why. Then
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why is the key question, though, isn't it?

MEMBER S| EBER  Yes.

MR. MANOLY: Sonetinmes the why is it neets
the code limts, sonetinmes why is -- |like here for the
nmonitoring after the operation going to using OV
standard. |If they neet the OM standard for vibration,
that will be the reason

CHAI RMAN DENNING  But if it isn't the
SER, then there really isn't a --

MR. MANOLY: Ch, no, definitely. | nmean
we say that -- where it neets certain code limts or,
you know, vibration testing limts, those are the
basis that constitute acceptance.

CHAI RVAN DENNI NG  Continue. GCh, you
nmentioned there's a slight increase in flowrate and
i nduced vibration in the U bend tubing?

MR. MANCOLY: Yes. Yes. But they eval uated
that and found the -- see, the acceptance limt here
is the stability ratio is less than one. So if it
shows it's less than one, then that wll be
acceptability. | nean, that is the criterion for
accept ance based on anal ysis that was done.

MR WJ  This is John W.

About flow in this vibration eval uation,

normal |y we | ooked at the flow induced vibration, you
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know, the -- what the maximumis and what it's close
instabilities is going to have close -- and | don't
know why it's look at -- you know, even it's |ow but

someti mes you | ook at the past experience because it's
t he operating experience conpared to, you know, the
seeing the prints and we do that.

For this one like the four separator, you
| ook at that-- this can do, | think it's B&W Canada,
they were simlar plants, about 44 steamgenerator in
Canada, about 34 in United States, it's a simlar
plant. And there's no failure, no records of any
indication at all. So this is very sturdy.

And | talk about showing this vibration
normally we look at instability like -- instability
t hrough such a instability nunber. And which i s nornal
intheir criterionis pretty |ow, probably -- maybe --
you know, normally we | ook at | ess than one and that
isinstability. Less than one where we woul d consi der
acceptable. And also you look at -- like vortex
sheddi ng and |ike turbul ence goes through. But here

because the flowis parallel to the separator so it's

mnimal. There's no shedding. And even there's
shedding, it's very small at all. Very small. Like
tubing, tubing has -- so there's nore sheddi ng and

nore shedding. So | think sonetines they have a
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criteria and sonething like 15 -- like you know two
percent of the all owance, sonething |ike that. But the
2 percent is based on the fix/fix type of -- fix/fix
type.

But the idea is try to keep the trace
| evel below the endurance limts so no matter how you
shake, it won't break even for --

MEMBER WALLIS: So the best argunent is
that there is a | ot of experience with simlar steam
generators?

MR WJ.  Yes.

MR MANOLY: Yes. Yes.

MEMBER WALLI S: Because the predictability
of flowinduced vibration from-- is not that good, as
we know from sone ot her experiences. There are sone
vi brations which sonetines occur as a surprise?

MEMBER SI EBER: But | think you' re right,
you can't tell the basis just fromreading the SER

MR. M RANDA: Well, you can't tell the
specific basis, I'lIl agree with you. The fact is that
each section of the Staff's evaluation provides a
detailed list of the regulatory requirenents that the
Staff had to assess against along with, you know,
whet her there were GDCs or whether there were sone

ot her type of regul ati on. And in addition, the Staff
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reviewed the licensee's application against both the
Revi ew Standard itself and that in part called out a
ot of the original SRP sections. Albeit it that it
may not say it at the end as to what specifically --
would it specifically came for a conclusion against
each one of the issue. The fact of the matter is is
they did review each section against those. And if
they didn't, | guess the answer is in the negative.
They didn't find anything in those areas so it was
accept abl e.

MEMBER WALLIS: Is there some record, a
form of not ebooks kept by the Staff nenber that sort
of says that on a certain day | sat down to review
this thing and | checked off this, this and this and
| was satisfied and after five mnutes | went away, or
is there sonething that says | spent three weeks doi ng
it and these are the things | did, and it's all
witten down somewhere?

MR MRANDA: No, it is not. That is not
part of the --

MEMBER VALLIS: So if it were a | egal case
and sonmewhere were trying to find out the basis for
t hese deci sion, how would they be determ ned?

MR.  MANCOLY: Well, depending on the

conplexity of the subject. | mean, there are certain
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areas where we m ght even do confirmatory anal ysis and
some areas where you have a routine type review, it's
not really cost effective to question things that we
pretty nmuch know the answers are pretty reasonabl e.
So it depends on -- but the basis always has to be in
the SER. Whether it's standards -- neets standard ASMVE
[imts, it'sinthe ASMElimts or OMlimts. Thereis
al ways sone |imt that ultimately we have to point to.

MEMBER WALLIS: But what can you do? |
nmean if the applicant says we cal cul ated 2921 and t he
ASME |limt is 3000, let's say, do you just accept
t hat ?

MR MANCLY: Well, this --

MEMBER WALLIS: What el se can you do?

MR, MANCOLY: But they describe the
anal ysis. Now when we read the description of what
t hey have done, if it seens reasonable, |I'mnot going
to ask --

MEMBER WALLI'S: So you |l ook at their
not ebooks or their calculation sheets or something?

MR. MANOLY: No, no, no.

MEMBER WALLI'S: No?

MR MANCLY: Sonetinmes we | ook at the
calculation if we suspect sonething that doesn't seem

to add up. But if it seens reasonable --
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MEMBER WALLI'S: Don't you do sone random

spot checks where you do audits at plants and you say
show ne your cal cul ati on sheet and --

MR. MANCLY: No, no. That cones in RAl
| nmean, we can ask questions in RAIs that we ask for
speci fic docunents that we need to reviewfurther. W
did not do that in this application because we didn't
feel the need to. | nean this --

MEMBER WALLI'S: So your justification --
| nmean, we have to rely on your judgnment | think in
many cases then, don't we?

MR. MANCLY: Well, | nean, and | think you
learn -- when -- | nean for boiling reactors do you
know what have been happening at steamdryers. So
when we run into that we do a lot of audits. You
know, John just canme from an audit of Quad Cities'
dryers. He's still -- you know, even though they had
the |l i cense, but he's still auditing the cal cul ati ons.
W' ve been doing that for the last, probably year and
a half or two because there is a cause for that.

And | think the effort, we put the effort
where we can get maximum return out of the tinme we
spend.

CHAI RVAN DENNI NG You may conti nue.

MR, MANOLY: All right. | think John
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pretty rmuch covered this slide.

| think the first bullet basically, the
reliance on the first bullet on the | oad downs that
are going to be done prior to the power uprate is the
baseline and then get evaluation that weren't
continued observation of the steamline where they
think that potentially there to be increased
vi brati on.

The second bul | et basi cal | y addr esses t hat
the flow is primarily parallel to the axis of the
tubes. And the possibility of FIVs is respect to --
of vortex shedding is apparently very | ow.

And that pretty rmuch covers this slide.

The next one is the specifics about the
separators. |Inspections on fatigue for flow induced
vibration did not reveal any issues in previous
separators. W know the design of this one is fairly
rugged in the new design, so it mnimzes the chances
for FIV. And the velocity, as | nentioned, is fairly
low. And also the -- they have a flow -- | guess like
a nozzl e that woul d capture anything of any size that
potentially can break |oose before it goes to the
t ur bi ne.

And i f anything breaks, it potentially it

an get caught at the support plate inside the steam
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generator. This is just one of the scenari os.

But we didn't really feel that there was
any concern about the separators in this plant.

CHAI RVAN DENNI NG~ Tonorrow we're going to
hear about the power ascension testing. Based upon
your assessnent of potential for vibration do you nmake
recommendati ons as to what kind of nonitoring you
t hink should be done or where nonitoring should be
done to detect vibrations if they should be
encountered as the power | evel increases?

MR, MANOLY: Well, they identified the
systens, the lines that they' re going to be nonitoring
in the application. The licensee. And they're going
to do baseline wal kdown first at 100 percent power,
current 100 percent and then they're going to be
nmonitoring certain locations. So we agree with the
list with what they identified. They're going to neet
OM code, OMB is very conservative criteria for
vi brati on.

CHAI RVAN DENNI NG Yes. What about |ack of
nmonitoring the steamlines, is that an issue?

MR. MANOLY: They are nonitoring the steam
l'i nes.

CHAI RMAN DENNI NG  What's that?

MR. MANOLY: They are nonitoring the steam
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l'ines, | believe.

CHAI RMAN DENNING Well it's ny
understanding they weren't, but it m ght have been a
m sinterpretation.

MR MANOLY: No. | think the |Iicensee can
say. The application says they're going to nonitor
the steam lines. They're going to determ ne the
portions within the steamlines that they' re going to
noni t or.

CHAI RVAN DENNI NG Can you respond to that
fromthe plant?

MR DUNNE: This is Ji mDunne.

Basically based on the -- we've agreed
with the NRC that we should be nonitoring certain
| ocations in the plant, probably primarily main
feedwater and main steam piping. W' re going to use
our baseline visual wal kdown that we did |ast week to
identify specific locations in both systens that we
think we should nonitor going forward. W haven't
identified those points yet. But the plan is that
there will be some nonitoring of main steamline and
feedwat er | ocati ons based upon the visual wal kdown.

MR. M RANDA: A nunber of the issues that
you' re asking about if you | ook through the history of

sormre of the later requests for additional information
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you'll see it where we ask questions with regard to
the post-EPU conditions, whether they be flow or
otherwi se in conparison to industry nornms and things
like that. And in the course of the RAIs and
di scussions via teleconferences and others, we
determ ned whet her or not or we agreed with the fact
that their program is focusing towards the right
systens and conponents and stuff.

So what you're asking is is we did do it

and we did it outside of the initial application

review.

CHAI RVMAN DENNI NG Ckay.

MR MANOLY: | think this is the |ast
slide. Yes, it's the last slide. Conponents.

Mechani cal conponents.

MR. M RANDA: So that concludes the
engi neering nechanics portion. |If there aren't any
ot her questions, Geg Makar is going to talk about
fl ow accel erated corrosi on and sone other --

MR. MAKER: Thank you.

Yes. I'mgoing to tal k about five systens.
|"m going to tal k about flow accel erate corrosion
steam generator tube integrity, the steam generator
bl ow down system the chenical and vol une control

systemand finally paint and ot her organic nmaterial s.

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




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

323

And 1'd Ilike to start wth flow
accel erated corrosion or FAC. FACis a corrosion
t hi nni ng mechani smthat, as you heard from Ji m Dunne,
it involves an interaction between several vari abl es,
including the tenperature, flow rate, the npisture
content and the alloy of the conponents. So what's
going on in the pipe and what the pipe is nmade of.

And we focused our evaluation on where
there are changes. Because sone conponents will
experience changes in sonme of these paraneters.

MR. M RANDA: You want to go up one slide.

MR. MAKER: Thank you.

What we | ook for is scoping first of all,
that the |icense was | ooki ng at the changes due to t he
EPU and seeing what effect that would have on
conmponent s and whet her they needed to add conponents
into their FAC program

And they did. They eval uated those
paranmeters, tenperature, etc. And they found, for
exanpl e, cases of inlet nozzles in the feedwater
systens where they had high flow rates and now t hey
were increasing the tenperature from below the
t hreshol d of about 212°F to above that threshold. And
t hose things were added into the program

So after the scoping, the CHECWORKS, the
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EPRI CHECWORKS programis one of the tools that they

used to nonitor FAC and nanage FAC. This program
allows for -- since it nodels system it allows for
changes and they are updating these nodels for the
uprate conditions and provided us with -- well, you
saw a table of increases in corrosion rates and
t hi cknesses of pipes due to the EPU  And we saw
changes in the corrosion rates. They increased from
about 3 percent to 24 percent. And the actual
corrosion rates thenselves up to about five mls per
year.

And this group of conponents that they
eval uat ed and showed us the eval uati ons for covered a
vari ety of conponent types and sizes and operating
condi ti ons.

So this was our basis for concl udi ng that
at EPU conditions their programwll continue to
manage FAC. The scoping, the fact that they used
CHECWORKS and the result that they showed us.

And next |'ll talk about steam generator
tube integrity. The G nna plant has replacenent steam
generators, replaced in 1996 with steam generators
with alloy 690 thermally treated material. They al so
have stainless steel tube support materials.

In addition to these material changes
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there are al so sone design changes. For exanple the
support structures for the tubing to mnimze
vibrations and also thermal treatnent and design
features to reduce stressed in the U-bends relative to
ot her ol der steam generat or designs.

The operating paraneters, of course wll
change for the tubing. For exanple, the after
tenperature inside will be hotter. But even at the
increased T, this will still be within the range of
ot her steamgenerators al ready operating inthe fleet.
There are others with higher tenperatures that have

been operating longer. And for this reason, although

the higher tenperature wll increase the rate of
degradati on nechani snms, we don't feel it will be
significant and it will be nanaged by their program

The vibrations and wear of the tubes,
you' ve heard that this has been eval uated and there is
not an expectation of a lot of tube wear, but tube
wear is part of the steam generator tube integrity
program it includes degradation assessnents that
i ncl ude wear and eval uati ons of wear if they' re found.

And so based on the main guidelines we
use, which are the NEI 97-06 and the associ ated EPR
eval uati on gui delines, we judge that their inspection

programwi || continue to nmanage the integrity of the
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t ubes.

The st eamgeneral bl owdown syst emsupports
tube integrity by renoving inpurities from the
secondary coolant. And at EPU conditions there wll
be increases in flowrate of the system This is going
to increase fromabout 40 to 80 gallons per mnute to
40 to 100 gallons per mnute. This is bel ow design
limts and it's al so equival ent to what they operated
with until about 1990. The tenperature and pressure
are al so increasing, but remaining within the design
limts. This is true for the piping and the
cont ai nment isol ation val ves.

And we al so note that this system steam
generator bl omdown systemis nonitored within the FAC
program And so we concluded that the power uprate
woul d not effect the ability to renmove inpurities from
t he secondary system

On the Chem cal and vol une control system
there's several functions related to water inventory
and water quality. The license told us about there is
an expectation that there will be need for increase
boration and al so there is a possibility of increased
crud buildup. These increases are within the design
limts. The increases in tenperature in the system

are small and will not effect the operation of the
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heat exchanges, so therefore not the systemin
general. And so based on these small changes and al
remai ni ng within design, we just that acceptable.

Finally, paints and other organic
materials. The plant was constructed prior to
Regul atory Guide 1.54, which is our guidance now for
the application of coatings. The coatings were
applied according to Wstinghouse and plant
specifications. And since then the coating program
has al so been eval uated under the Ceneric Letter and
license renewal processes. So we are focusing on
changes in the coatings fromthe power uprate.

The license provided sone tenperature
containment with pH, spray pH values and radiation
dose val ues and conpared that to the values at which
t hose coating were qualified. And so those will al
remain within the qualification paranmeters for nornal
operation design basis accidents and post-accident
oper at i ons.

So on that basis we don't expect any
ef fect on the adhesi on or degradati on of the coati ngs.
Not that there isn't degradation, but the effect of
t he degradati on on the plant and other debris is being
eval uated under the Ceneric Letter 2004-02 process.

And that includes the effect of power uprate.
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Now there other organic nmaterials in
cont ai nment such as --

MEMBER WALLIS: Did anyone inspect the
coatings at the plant?

MR. MAKER: Yes. There are coatings.
There's a program for coatings.

MEMBER WALLIS: Are they in good shape?
Are they all in good shape?

CHAI RVAN DENNI NG Do you nean as part of
power uprate and are you both in agreenent here?

MEMBER S| EBER:  No.

MEMBER WALLIS: Well, | think there was a
i cense renewal that probably inspected the coatings.
| was wondering what -- | nean, there's a statenent
t hat coatings do not detach fromthe substrate during
a design basis LOCA. And | just wondered if their
present state when you look at them indicates that
they look |like the kind of coatings that wouldn't
detach. It's a very superficial inspection, but at
| east --

MR. WROBEL: George Wobel from G nna.

Yes, well we started as a result of
CGeneric Letter 98-05 response, we did a pretty
t hor ough wal kdown of contai nnent. And we did anot her

one for | EEE for | ooking at the protective coatings on
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the liner. And then every year when we do our
cont ai nnment cl eanl i ness wal kdown we do an i nspection
of the coatings.

There i s sone coatings that are not there.
| nmean, you know sone of the floor there's wear narks
and things like that, but we haven't noticed any | arge
| ayers of coatings being renmoved. And we did do an
assessnment of the adhesi on of the coatings and there's
not any | arge anounts of coatings that are com ng of f.

There are coatings that are off --

MEMBER WALLIS: Because coning off in a
design basis LOCA is rather different. They're being
bonbar ded - -

MR, WROBEL: W didn't do it during a
design basis LOCA, |'Il give you that.

MEMBER WALLI'S: So | just wonder what the
basis was for asserting that they do not detach from
t he substrate during a design basis LOCA. Because we
know that in sone plants that they're bad enough t hat
you nay even see sonme of themdetach wi thout any LOCA
at all.

MR  WROBEL: That's based on the
qgualification, the original qualification testing.

MEMBER WALLIS: The qualitification says

they won't happen, that's right.
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MR. WROBEL: And we have assessed the

current coatings against the original coatings that
were applied --

MEMBER WALLIS: Well, there's no
i nstruction techni que which sort of --

MR. WROBEL: Not during a LOCA, no.

MEMBER WALLIS: -- tests how well they're
adhered now. No.

MEMBER MAYNARD: Have you ever done any
pull test on it or anything? There are tests you can
do for coatings to basically glue and see how nuch- -

MR. WROBEL: W haven't done conprehensive
pull tests, but we have wal ked down coatings and you
can kind of tell if things are adhering. In fact, a
few years ago we did do scrapings of the coatings to
try to get them off because we want to assess them
against -- you know, nmake sure they were stil
consistent with the original coating conposition. And
we actually had a |l ot of trouble getting coatings off
nost areas of the plant. Now, again, there were a few
areas that was gone already, so we didn't get any
coat i ngs.

MEMBER MAYNARD: Yes. There are sone
t hi ngs you can do besides just |ooking at that.

MR, WROBEL: Yes.
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MEMBER MAYNARD: And it sounds |ike you

have done sone of those.

MR, WROBEL: A little bit. It's not a huge
conpr ehensi ve programyet, but | think this 2004-02 is
going to be bringing nore.

MR MAKER: Well, I'll finish up with the
ot her organic materials, things |like cable insulation
t hat coul d generat e hydrogen and ot her i norgani ¢ aci ds
because of higher tenperatures and radiation dose.
And the increases will be insignificant. There won't
be significant gas generation.

CHAI RVAN DENNI NG Thank you.

MR. MAKER: Ckay. You're wel cone.

MR MRANDA: 1'd like to introduce Rau
Her nandez. He's fromour Bal ance of Plant Branch. And
he's going to be talking nore in the systens area and
the EPU effects and our evaluation of the EPU effect
or EPU conditions on a nunber of the bal ance of plant
syst ens.

MR. HERNANDEZ: M nane is Raul Hernandez,
like he said. And I'll be discussing the review of
t he bal ance of plant section.

Qur reviewis based on Revi ew St andard 001
Matrix 5. There's over 20 systens in Matrix 5. These

systens can be sunmari zed as i nt ernal hazards, fission
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product control, conponent cooling and decay heat
removal , bal ance of plant system waste nanagenent
system energency diesel fuel oil storage and |ight
| oads. And al so we review test consideration for
certain bal ance of plant systens.

For the purpose of this presentation we
are going to enphasize the spent fuel pool cooling,
the service water systemand the ultimte heat sink,
the auxiliary feedwater system the condensate and
feedwat er system But you can ask questions of any
systemif you have them

For the spent fuel pool system the
| i censee performed a heat | oad anal ysi s and det er m ned
t hat t he heat | oad woul d not be exceeded for the spent
fuel pool cooling system And they will maintain
adm ni strative control to make sure of this. They will
be delaying the full core upload until they have
assurance that they have enough cooling capability.

The licensee has commt to make sone
mat eri al changes to the tech spec to reflect this new
t hermal anal ysis that they have perforned.

During the evaluation --

MEMBER WALLIS: What is this alternate
sour ce?

MR. HERNANDEZ: \Mat ?
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MEMBER WALLIS: What is the alternate

source in the second bullet?

MR. HERNANDEZ: Yes. This is for the
wor st case scenario boil up rate. The |licensee has a
make up source with -- that is going to be higher that
this worst case boil up rate. They have in addition to
that an alternate make up water source for the spent
fuel pool which has the capability of 50 gallons per
mnute. This is slightly bel owthe worst case boil up
rate of 52.8 gallons per mnute. The |icensee has
done an evaluation and have determined that in the
time that it would take for the boil up rate to drop
to 50 or bel ow gal |l ons per mnute, the spent fuel pool
woul d have | ost | ess than or al nost 2 i nches of water.
The staff determned that Dbased on all the
conservatism in the calculations, that this was
acceptable. And the licensee has coonmitted to update
the USR to include this justification.

MEMBER WALLIS: This alternate source is
something that's installed and cones on autonmatically
wi th some signal or sonething?

MR. HERNANDEZ: Well, for the worst case
this is if they lose all cooling for the spent fuel
pool, they have the capability of providi ng makeup

water for the spent fuel pool from the condensate
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storage -- excuse ne. Let me just nake sure.

MEMBER WALLIS: So it requires somne
operator action? It requires sone operator action?

MR HERNANDEZ: Yes. Yes. It wll take
some operator action. |It's not an automatic system

The preferred one is the RABT --

MEMBER WALLI'S: But the operator action is
opening valve, it's not laying a line or sonething?
It's not actually installing a hose or sonethi ng? The
hose is already there. It's just opening an val ve?

MR. M RANDA: A valve line.

MEMBER WALLIS: Right.

MR. HERNANDEZ: The alternate source is
t he CBCS.

MR. DUNNE: Yes. The alternate source is
our charging system The other thing is the boiler
over which you're goingto lose this 2 inches, it's on
the order of 19 hours. So that's nore -- well before
that time we'd have alternate source water avail abl e.

MEMBER WALLIS: This isn't really an EPU
i ssue anyway, is it?

MR. DUNNE: It basically changed because
we did an nore conservative analysis for EPU than we
have presently. And the two inch nunber we gave the

NRC was al so a conservative analysis. W basically

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

335

assurmed that we instantaneously offload the entire
core at the mnimumtine, that we i nstant aneously heat
the pool to its Ilimt at that point in tinme and then
we i nstantaneously | ose decay heat, and then we got a
boil off. And so there's conservatismin the anal ysis.

MR. HERNANDEZ: Next we're going to be
di scussing the service water systemand the alternate
heat sink. For G nna Lake Ontario is the alternate
heat sink.

The service water system eval uation has
determ ned that the system has enough capability to
handl e t he decay heat at EPU conditions. Flow rates
are capabl e to handl e EPU duri ng t he saf e shut down and
injection phase only one service water punp is
required. But like for, like as | nmention here, post-
LOCAmtigationrecircul ati on phase, two service wat er
are required. The licensee has conmtted to revise the
tech specs to include this into the tech specs.

And like | al ready nentioned, no
nodi fications are required due to the EPU

For t he aux feedwat er systens there's sone
-- over here that you see that the preferred flow --
that the preferred AFWrequired flow has increased 5
gal l ons per m nute. There was sone confusion in some

statenent on the application. W discussed this with
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the |icensee and what they di scussed before, that the
required flow hasn't change, that is acceptable and
that was their original intent.

CHAI RVAN DENNI NG W tal ked before the
break and since then |1've had an epiphany and
remenbered where the nunbers cane from

Basi cal |y Westinghouse for exit analysis
basically asked for a mninum AFW flow rate and a
maxi mum AFW flow rate to use. And for whichever
analysis if it's conservative to use the m ni mum they
used the used the maximumif it's conservative to use
t he maxi num they used the maxi mum

So right now the way AFWsystemis
designed when it gets automatically initiated is a
control valve that throttles back and will stop
throttling once the AFWfl ow gets between a range of
200 to 230 gpm

So previously we had al ways used 200 gpm
as our mni mum nunber and 230 gpm as the maxi num

For EPU, again this is one of those areas
where our instrumentation people would |like to have
nore margin for uncertainty anal ysis, we decided that
we woul d i ncrease the maxi mum nunber from 230 to 235.
So for any analysis that Wstinghouse did where they

need to maxi m ze AFWflow to a steamgeneration for a
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particul ar transient, they are now using a max fl ow of

235 gpmfor any analysis. Were it's conservative to
use mninmum nunbers, they're using the existing,

they're using the 200 gpm number, which is the
capability of the system

So the reality is the way the table is in
the submittal it's somewhat confusing to interpret and
it does nmean you need to increase AFWflow to 230 to
235 or a 5 gpmincrease. W basically are saying that
we are using a conservative up or down for max fl ow of
235 gpmin lieu of 230 gpm for the present |icensing
basis. So we've added sone conservatismto our
anal ysis of record.

MR. HERNANDEZ: For the standby AFW
systens, the |Ilicensee has acknowl edged that the
required fl ow has i ncreased. It's supposed to reach 35
gal | ons per m nute.

The Staff finds this acceptable based on
the testing that is going to be performed on the
system Part of the power uprate testing, they're
going to performa test to verify that the systemcan
provide the required flow as it's supposed to.

For the condensate and feedwater system
the Staff have determned that no safety chall enges

have been created. There are sonme najor nodifications
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to the system which includes a feedwater regul atory
val ve, feedwater punps and the condensate booster
punps.

To decrease the severity of certain vents
the licensee is performng sone systemtuning. The
ones that we nention here is nmain feedwater punps,
suction pressure setpoint, nain feedwater punp, NPSH
cal cul at or setpoint and del ays have been added to the
| ow pressure heater bypass value open circuit.
Basically this nodifications add to reduce the
severity of a loss of condensate punp, [|oss of
condensat e booster punps or heat or drain punp.

During power accession and during some
limtedtransient, thelicenseeis goingto nonitoring
the performance of the main feed system to verify
their nodeling of different areas and to verify the
setpoints that they have used.

As a sumary, the Bal ance of Plant Staff
has determ ned that the EPU i s acceptable with respect
with the Bal ance of Plant area. This is based on the
eval uations of the licensee's submttal and their
results, the coomitnents that the |icensee has agreed
on and the results from the power ascension and
transi ent testing program

Any question?
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MEMBER S| EBER. Thank you.

CHAI RVAN DENNI NG  Thank you very much

Okay. Let's talk just alittle bit about
tomorrow, because | think we're done for the day
right?

MR. M RANDA: Right. W are done for
t oday.

CHAI RVAN DENNI NG As far as tonorrow is
concerned, my guess is that we probably wll be
finishing up an hour before the scheduled tinme, but
it"'salittle bit hardto interpret now Wth regards
to what kinds of surprises we m ght have for you
t omorrow and who you ought to have around, | think we
ought to talk about that just a little bit.

It's conceivable that over the night we
m ght decide we want to talk a little bit nore about
safety analysis. Do you think that's likely, G ahanf

| don't know. | don't know whether you're wondering
what people should | have here tonorrow and is there
anybody that you'd like to dism ss and send honme and
we coul d di scuss now whet her we think that we mn ght
m ss them

| nmean, it's up to you. | don't know
whet her -- as far as you're concerned, | nmean there's

a lot of nmoney involved in this whole thing and you
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m ght want to just keep themhere just in case. But ny
guess is there's sonme set of your staff that could
really go honme, but | don't how to advise you

MR. FINLEY: Right. And we'll be prepared
to discuss further safety analysis questions if you
have those. As far as our electrical fol ks and
materials, we intended to send t hem hone tonight.

CHAI RVAN DENNING | see absolutely no
problemw th that.

MR. FINLEY: Okay. Then we're fine I
t hi nk.

CHAI RVAN DENNI NG Okay. You're fine?
Ckay. Very good.

Then did you have any other coments or
guestions?

MR. M RANDA: No, | don't.

CHAI RVAN DENNI NG No? Ckay.

MR. M RANDA: So simlarly, you would |ike
to have our Staff, our safety analysis staff here
al so?

CHAI RVAN DENNI NG | think that woul d be
a good idea. Because --

MR. M RANDA: Just the reactor systens
portion or the dose consequences people? Just the

reason systens?
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CHAl RVAN DENNI NG Just the reactor
systens peopl e.

MR. M RANDA: Ckay.

CHAI RVAN DENNING | think we're pretty
confortable with the dose.

MR. M RANDA: Yes, dose cane out pretty
good.

MEMBER WALLI S:  Your people in response to
our questions earlier today in the reactor systens
area, are they preparing anything that they nm ght want
to bring in as an illustration of an exanple of how
t horough their investigation was or sonething? O are
they just leaving it open in case we mght ask
sonmet hing? Are they preparing anyt hing.

MR. FINLEY: No, they are not preparing
anyt hi ng.

MEMBER WALLIS: They're not preparing
anyt hi ng.

MR. M RANDA:  No.

MEMBER WALLIS: Sonetinmes that happens
when we ask questions, they say oh | wished I'd
actually been able to present sonething, and they --

CHAI RVAN DENNI NG But |'m not suggesting
that you nowinitiate --

MEMBER WALLIS: |'mnot suggesting. |'m
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just asking if -- I'mjust asking if they had that on
their agenda. | wasn't soliciting it. | was just
curious if they --

MEMBER SIEBER: It m ght not be a bad
i dea, though, to pick sone aspect of the review and go
through it carefully with us to show what the basis
i's, what things you reviewed fromthe |icensee and how
you draw your concl usions, what kind of calcul ations
if any do you nmake on your own as confirmatory. And
a way to describe the basis for a conclusion that says
everything is okay. | think if we just ran through
t hat once, perhaps it would hel p us.

CHAI RVAN DENNING But if you want to
defer that until we neet again in a nonth, you can do
that. It rmakes nore sense than trying to --

MEMBER S| EBER:  You probably coul dn't put
it together for tonorrow.

MR. M RANDA: Yes. Basically what it would
be is an ad hoc discussion --

MEMBER S| EBER:  That woul dn't do.

CHAI RVAN DENNI NG Ckay. In that case we
are adjourned until tonorrow.

(Wher eupon, at 4:53 p.m the Subconmittee
was adj ourned, to reconvene at 8:30 a.m on March 16,

2006.)
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