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P-ROCEEDI-NGS
8:31 a.m

CHAI RVAN WALLIS: The neeting will now
come to order. This is a nmeeting of the Advisory on
React or Saf eguards Subconmittee on Thermal - Hydraul i c
Phenonmena. | am Graham Wallis, Chairman of the
Subcommi tt ee.

Subcommi ttee nmenbers i n attendance are Tom
Kress, Victor Ransom Jack Sieber, Steve Rosen and
Pet er Ford.

The purpose of this neeting is to discuss
the extended power upgrade application for the
Waterford Steam Electric Station, Unit 3. The
Subconmmittee will hear presentations by and hold
di scussions with representati ves of the NRC staff and
the Waterford |icensee, Entergy Operations regarding
t hese matters.

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

Ral ph Caruso is the designated federa
official for this neeting.

The rules for participation in today's

neeti ng have been announced as part of the notice of
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this meeting previously published in the Federal
Regi ster on Decenber 21, 2004.

A transcript of the neeting is being kept
and will be nade 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 volune so that they can be readily heard.

W have not received any requests from
nmenbers of the public to nake oral statenents or
witten coments.

| have an openi ng comment. | read hundreds

of pages of text, prepared both by the Iicensee and

the staff, and I still don't have a good grasp of how
this operate is achieved. | noticed sone changes
whi ch were very snmall in the tenperatures of the cold

| eg and hot | eg, but they do not seemto be sufficient
to account for an 8 percent uprate. And there's no
menti on whatever of what happens to the full rate
t hrough the core.

In sonme way the power in the core is
increased and yet we're told that the |inear heat
generation rate, actual |inear heat generationrateis
reduced and the radiation to the core internals is

reduced, so sonethi ng has presumably happened with t he
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fuel managenent, although we're told it's the sane
fuel. But there's a nystery there |I'd |like to have
resol ved.

Soit will be very useful if someone could
expl ain just how the operators achi eved and what the
consequences are for inportant parts of the system
such as the fuel and the cooling system And maybe
this in the docunents and I just couldn't find it, but
|"mstill nmystified by just exactly howthe uprate was
achi eved and what the consequences were. Oherw se,
nost of the docunentation was very readabl e and
explicit.

|"msorry, Tad, to hold you up.

MR MARSH  That's fine.

CHAI RVAN WALLI S: Pl ease go ahead.

MR. MARSH. Thank you.

Good nmorning, M. Chairnman. And | do hope
we address those questions either fromthe |icensee
fromthe staff interns of howthis is actual ly taking
pl ace in the reactor.

Good norning. M nanme is Tad Marsh. |'m
the Director of the Division of Licensing Project
Managenent in the Ofice of Nucl ear  React or
Regul at i on.

The purpose of our briefing today is to
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present our review of Entergy's application for the
ext ended power uprate for Waterford Unit 3. If the 8
percent uprate is approved, it will be the |argest
power uprate for pressurized water reactor inthe U S.
And Waterford 3 will operate at a core power |evel of
3716 negawatts thernmal.

Qur review of the proposed EPU for
Waterford is the first one to be conpl eted using the
Revi ew St andard RS-001. Throughout the devel oprment of
the Review Standard the staff was in communication
with the ACRS. First in the July 2002 tine frane the
di scussed an outline of the Review Standard with the
Comm ttee and t hen presented the draft Revi ew St andard
to the Committee in a neeting in Decenber, 2002. At
that time the Conmmittee encouraged the staff to i ssue
the draft review standard to the public for conmment
and report to the resolution of those conments to the
Commi tt ee.

The staff presented the Review Standard
i ncludi ng incorporation of the public conment to the
ACRS Thernmal Hydraulic Phenonena Subconmittee in
August of 2003, and the Revi ew Standard was finalized
| ater that year.

The staff's review of the Waterford power

uprate application was challenging and required a
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substanti al anpbunt of additional information fromthe
licensee to conplete its review. And this was the

first review involving large transient testing for
PWR, and the staff set the standard hi gh and fol | owed
t he new Standard Revenue Plan associated with | arge
transient testing. And you'll hear nore about that.

The staff conpleted a thorough review of
the application for Waterford, but there are still a
few items remai ning resolution. Qur Project Manager
Kaly will describe those itens to you as we go t hrough
t he presentation.

Stepping back a little fromWaterford, in
particul ar, and going to power uprate in general this
is, as | say, the first application of the Review
Standard in a power uprate review. And we believe the
review standard is a very thorough, very conplete
docurent which i s guiding our technical staff in these
reviews. But we did notice that there was a |ot of
RAl's associated with this application and with other
applications associated with the Review Standard
review. W believe that's because the staff is now
guided with some specifics in ternms of reviews, so
it's an effort for conpl ete and t hor ough docunent ati on
and conplete and thorough review of an application

which we believe is in part resulting in these RAlSs.
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W do intend on issuing a regulatory
i ssues summary, a RIS, toclarify to the industry what
we believe we need for a thorough and conplete
application associated with the Review Standard. And
those |l essons |learned are coming from not only the
Waterford review, but fromother power uprate revi ews
whi ch are ongoi ng.

W | ook forward to the dial ogue with you.
W would like to get a sense fromyou the |evel type

of information that you would like in the context of

sonme of these open itens. Because you will hear today

that we are not quite done with them So we would
like a sense fromyou what you would like in ternms of
fol | ow on conmmuni cati ons or a presentation at the ful
Comm ttee. But we would |ike a sense of that, too,
you go through these presentations.

Vel | thank you very nuch. I'dliketoturn
it over to Kaly who will give an introduction for the
presentati on.

CHAI RVAN WALLI' S:  Just one nonent. You
nmenti oned the use of the new standard.

MR. MARSH R ght.

CHAl RVAN VWALLIS: | think that's very
evident in the SER

MR. MARSH R ght.
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CHAI RMAN WALLIS: The SER is very
conprehensi ve and thorough in a way that sonme of the
earlier ones didn't.

MR. MARSH R ght.

CHAI RMAN WALLIS: | think that the
standard, obviously, is having an effect.

MR MARSH | recall conversations with
you about thorough and conpl et eness of the safety
eval uati ons and nmaki ng sure that the basis was
apparent in the staff's review. And the Revi ew
Standard will help us in that regard. But it is
causing nore hours to be expended for these reviews
than we had anticipated. And what we're trying to
discernis this a |l evel of conpleteness standard that
we need to articulate to the industry nore clearly,
hence the RIS, or is this our staff you know being
gui ded thoroughly in the Review Standard itself. But
it is causing nore reviewtinme, quite a bit nore.

CHAI RVAN WALLIS: Well, it's the first
time. You're |learning, too.

MR MARSH It is.

CHAl RVAN WALLI'S: And also | think it's
appropriate with such a |large power uprate for a PWR
that you do cover all the bases.

MR. MARSH R ght.

NEAL R. GROSS
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CHAI RVAN WALLI' S: Maybe next tinme you can

do it alittle quicker and nore efficiently.

MR. MARSH. Maybe. But thorough and
conplete is inportant, making sure that the staff can
make the right kind of safety findings.

CHAI RVAN WALLI S:  Thank you.

MR. MARSH. Thank you.

Kal y?

MR. KALYANAM Good norning. M nane is
Kal yanam and |' mknown as Kaly here. |'mthe Project
Manager for Waterford 3, and | work in the DLPM

Ckay. Just togiveyoualittle background
for the Waterford uprate.

The plant was originally licensed in 1985
for operational reactor core power not to exceed 3390
nmegawatts thermal units. And nmeasurenent uncertainty
recapture uprate was rendered i n 2002 whi ch gave t hem
a 1.5 percent increase, and the core power |evel was
not to exceed 3441 negawatt thermal

Now t he uncertainty power uprate which we
are discussing now, requests are in the case of 8
percent and the core level wll not exceed 3716
nmegawatts thermal. And as M. Marsh said, this is the
| argest PWR power uprate to date.

Now, sore of the maj or plant nodifications

NEAL R. GROSS
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are: The licensee upgradi ng the high pressure turbine
and rew ndi ng t he generator and provi de t he associ at ed
auxiliaries; installing higher capacity generator
output circuit breakers; disconnect sw tches and
reworking on the bus; main transforners and
nodi fi cations, and; replace and upgrade the control
valves for the heater drain system and; stake the
condenser tubes.

And the tinme table for the EPU
inplenentation is intended plants inplenment this
Waterford 3 EPU in one increnent. And conpletion of
t he pl ant nodifications necessary to i npl enent t he EPU
is planned prior to the end of the refuelling outage,
whi ch is comrencing the spring of 2005.

Wth the approval of this [|icense
anmendnent request, the plant will be operated at the
new power starting in cycle 14.

Sonme of this table giving the conparison
of operating paraneters. And as it was poi nted, there
is a slight increase in the hot |eg tenperature and
the cold | eg tenperature, it drops. And the RCS fl ow
i ncreases slightly pound-nass per second.

And on the secondary site, the steam
generator pressure drops and the flow increases.

Further data on this wll be provided by the
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revi ewers

CHAI RMAN WALLIS: So it's the increase in
the flowas well, that's the one | didn't find in the
docunentation. There is sonething peculiar in the
docunentation. It says that this change in tenperature
was equi val ent to an ent hal py change goi ng t hrough t he
core, which was 9 percent. But that's not true. |If
you | ook at the steam tables, it just doesn't work
out. So maybe the licensee is going to explain al
that to us.

MR. KALYANAM | am sure.

MR. M RANDA: Could | attenpt to answer
this question? M nanme is Sam Mranda fromthe
React or Systens Branch.

And this question came up before just
where this power increase is comng from And | did a
few cal cul ations to see where it is coming from And
basically it's a change in the cold leg tenperature
increasing the delta T through the core. That
accounts for the 8 percent increase in power. And
there's also an increase in steamfl ow and a change in
t he feedwater tenperature.

And if you do the delta H cal cul ati ons of
feedwater, FOP -- the steam FOP at the new steam

pressure, that's al so the 8 percent increase i n power.
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CHAl RMVAN WALLIS: Sam vyou didn't say

anyt hi ng about the RCS fl ow rate?

MR. M RANDA: The RCS flow rate, there is
a small change there but mainly that's due to the
density change in the cold | eg.

CHAI RVAN WALLIS: Well, | think if you
cal cul ate the enthal py change for the hot |eg/cold
l eg, you' re lucky to get about four sonething percent
just from the enthal py change. So we're going to
revisit this. Do you have different steamtables from
m ne, though, sonething just doesn't work out. It's
not just the enthal py change in the RCS fluid. It's
also the flowrate you have to use. | think this flow
rate may do it, just looking at it.

MR. M RANDA: It's deceptive to | ook at
just the flow rate because the flowrate is the
thermal design flow rate, and that can change
dependi ng upon, you know, how they want to use it in
t heir thermal - hydraul i c cal cul ati ons as opposed to t he
RCP rated flow rate.

| f you just |ook at the volumetric flow
rate and t ake the density changes, there is an overall
change in the flowrate of about 2.9 percent of which
about 2.4 percent is strictly due to the change in

density in the cold leg. And the rest would be --
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CHAl RMAN WALLIS: And so we'll revisit

page 105 of the SER sonetine, this enthal py --

MR. MARSH: Yes. W want to explain to
you, too, as best we can what's going on in the core.
You know, where's the power happening in the core and
the fuel itself. So it's not just an RCS loop, it's
al so what's happening to the flux profiles, what's
happening to -- why don't we nake sure that the
licensee really addresses that for you as well.

Ckay. Kaly.

MR. KALYANAM The staff approach for the
review was as M. Marsh said, this the first PWR EPU
to follow Review Standard 001. W replaced the
Standard Review Plan and acceptable core and
nmet hodol ogi es. W devel oped 20 or 25 requests for
additional information. And altogether we had about
30 supplenents. And we have done audits and
i ndependent calculations in selected areas and the
reviewers will discuss that in |ater detail

And principal areas of review Okay. |
have |isted them

The vessel s and internals.

Okay. The netrics which we are referring
tois the Review Standard netrics and we have covered

all of them |1'mnot going to go |line by line, but
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basically vessels internals, piping integrity, steam
generator integrity and so on.

And we have --

CHAl RVAN WALLI S:  How about the fuel ?

MR. KALYANAM The fuel cones --

CHAI RMAN WALLIS: The fuel is going to
produce nore power?

MR KALYANAM  Pardon?

CHAI RVAN WALLI'S: The fuel produces nore
power, so presumably you had to revi ew what happens to
the fuel. It gets hotter or --

MR. KALYANAM  Yes.

CHAI RVAN WALLI'S:  -- heat distribution is
different and so on.

MR. KALYANAM Ckay. |'msure we'll be
able to address it in their respective sections.

CHAl RVAN WALLIS: What is it that limts
the operators? 1Is it the fuel?

MR KALYANAM | think Samor --

CHAI RVAN WALLIS: O was it accident
anal ysi s?

MR. KALYANAM What? Can you answer?

MR SICARD: This is Paul Sicard. |1'mthe
| ead safety analysis engineer for the Waterford

upr at e.
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Now t he questionis what isalimt as far
as the power. Froma core and fuel analysis point of
what we saw as a limting event was the performance
related tube, the small break LOCA ECCS anal ysi s.

CHAI RVAN WALLI S:  Thank you.

MR. KALYANAM And this is the
continuation of the principal areas of review

And the order of the NRR presentation
after the licensee presentation will be as shown here.
We have the reviewers fromall the branches. And if
there is any question that cones up, you know we have
the experts in those areas to answer your questions.

And the few open itens that Tad Marsh
referred to, let nme briefly discuss them There are
four issues or topics that are on a success path and
close to resol ution

One is submttal by the licensee on the
alternate source termis under review. The draft SE
whi ch you have and you have seen, the flux test and
the issue of the EPU anmendnent will be contingent on
the issue of the alternate source term anmendment.

And t he react or vessel i nterna
degr adati on noni tori ng programwe had sone di scussi ons
with the licensee and we are on a success path there.

And t here was an i ssue on the t hree second

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

20

time delay between the steam generator tube rupture
and | oss of offsite power. And there also we are very
close to the resol ution.

And, you know, these itens wll Dbe
resol ved before the |license is granted.

And the last one is accounting the
i nstrument uncertainty for the tech spec paraneters,
but are influenced by the EPU. That's one other issue
that we are on a success path and cl ose to resol ution.

Wth that, | will ask Ji mMedoff to cone.

MR. MARSH. Just building a little bit on
that |ast one, that's not really the nethods reissue
that you and | tal ked about. This is another accuracy
i ssue associated with this petition, which we'll
descri be.

DR. RANSOM One question that | have is
| would like to see a pressure schedule for this
syst embecause you have a hi gher flowrate through the
core, so a higher delta P across the core, apparently,
and some of the steam generator tubes are plugged as
well which neans the delta P is increased across
there. So the horsepower to the punps nust have to
increase. And I'mwondering if that's been | ooked at?

MR. BARKOW Just a correction. This is

Herb Berkow. |I'mthe Project Director for Region IV
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pl ant .

The licensee's presentation is next.

MR. KALYANAM |I'msorry. The |icensee's
presentati on cones.

MR. MARSH. But | hope we get at your
guestion. If not us, then the licensee. kay. That's
pressure around the reactor, what's goi ng on when t he
fl ow drops, horsepower requirenents for the reactor.

kay. M. Chairman, we'd like to turn it
over to the licensee for his presentation.

CHAI RVAN WALLIS:  Move on. Thank you.

Thank you.

MR. MARSH. Thank you.

MR M TCHELL: Good nmorning. |I'mTim
Mtchell. I'mEngineering Director at the Waterford 3
plant. |'ve been in this position since about August

of last year. Prior to that one piece of ny past
experience was as Qperations Mnager at Arkansas
Nucl ear One for the Unit 2 power uprate. So |I've seen
power uprates also from the operations side. And |
feel |ike that has given nme a perspective coning in as
Engi neering Director at Waterford to | ook at this and
fol |l ow up.

In this presentation, M. Chairman, we

will answer your gquestions. W'IIl answer all the
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guestions, but we'll nmake sure that we get to the ones
t hat have been introduced so far.

W have a nunber of peopl e here to support
our presentation, people from Westinghouse, Enercon
and Entergy. | wll be introducing the primry
nmenbers here

We've built this presentation to cover a
nunber of itens, sone not effected by power uprate,
but they're areas of interest for the industry. So we
will try to address nore than just what has been
ef fected by power uprate.

| am Tim Mtchell, again giving the
i ntroducti on.

Saf ety analysis will be presented by Paul
Si card.

And each of these presenters will give a
little bit about their background when they cone up.

Ri sk considerations will be given by M.
Jerry Hol man.

Engi neering plant inpacts by M. David
Vi ener.

Then the Operations |Inpacts. First
trai ning and procedures by M. Gene Wnett. And then
testing, M. David Constance.

And then we'll to the concl usions.
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W have a | ot of data to present. W w il
present it as efficiently and answer your questions as
we can.

This h as been a significant project for
us with significant resource anendnent. We think that
has hel ped our product. It has been over three years
of significant dedicated resources, and it's been a
multisite effort, not just Waterford, but all the
Ent ergy nucl ear sites have contributed resources and
expertise to this effort.

We feel one of the benefits for Waterford
is it has inprove our design basis. W've had a
strong focus while we went through this on margins.
W' ve elimnated sone | ongstanding margin i ssues and
have plans to address nore.

Focused oversi ght and ri gor has been a key
el enent of nmanaging this project. W have a director
| evel project lead, M. Ted Leonard. Design and
revi ew conm ttees have been used to provi de oversi ght
t hroughout the process so that we have additional
rigor or oversight at the end to nake sure that the
product that is being provided to the plant is the
best possi bl e.

W' ve had sone assessnents, including

corporate | ead assessnents. We started the effort with
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a |large assessnent to nmake sure that we | earned from
the industry and in particular the Arkansas Nucl ear
One Unit 2 upgrade. So we started on the right foot.

We had several other assessnents. W had
a big one last October to review our readiness. It
was a 12 nenber team El even people on that team had
previ ous upgrade experience, four were from outside
Entergy. And then we do periodic assessnents of our
engi neering quality al so to nake sure anot her depth of
revi ew of done, to make sure the fire quality i s good.

W' ve accounted for industry experience.
W' ve applied it where applicable and we have had a
rigorous -- and we appreciate that rigor because we
feel that it has given us a better product as well.

And as previously nentioned, this
subnmittal was prepared for the draft Review Standard
RS-001 for our efforts.

A high level description of the plant,
nost of this has already been presented, but we are a
combusti on engi neeri ng NSSS pressure water reactor. So
we did enter commercial operation in 1985, and Kaly
has al ready presented the rest of the information on
the slide, so | won't go through it again

MR. SI EBER  You have two steam

generators.
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MR. M TCHELL: That is correct.

MR. SIEBER  And how many total tubes and
how many are pl ugged?

MR. M TCHELL: Do you have the actua
data, Al an?

MR HARRIS: [|I'mAlan Harris with the
engi neering departnent at Waterford.

There are normally 9, 350 tubes per steam
generator. And nunber one steam generator, 571 tubes
are plugged. And in nunber two steam generator, 484
tubes. That's a total of 1,055 tubes.

O those that are plugged, only 429 were
pl ugged due to actual indications. The other 626 were
preventively plugged early in plant life or prior to
comerci al operations due to concerns with vertical
support ware at the bat w ngs.

Does that answer your question?

MR. SI EBER: Ckay. Thank you.

DR. FORD: Could you go back one slide,
pl ease? This whole presentation relates to the power
upr at e, of  course. I understand that you're
considering going for |icense renewal at sone tine in
the future. To what extent did your analyses for
power uprate take into account this future |icense

renewal ?
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MR MTCHELL: W in all cases protected

our options to go for license extension, and we do

plan on going for |license extension. The current
schedul e woul d be roughly the 2008 tine frame to be
prepared to go forward with that |icense renewal .

So we have every intention of proceeding
with |icense --

DR FORD: So in the back of your m nd
when you' re goi ng through these anal yses, the changes
influx for instance, corrosion of various types but
al so entered into your thinking?

MR. M TCHELL: That is correct.

Okay. 1'Il go through a little
introduction of the project team consisting of
Ent er gy, West i nghouse, Ener con and Si enen’ s-
Westinghouse. And as al ready nentioned, we have a
nunber of people from Westinghouse and Enercon here
wi th us today.

In closing ny introduction, we plan to
show you that we've done a thorough and rigorous
project and that we are making the plant better as a
result of this project, and it is safe. The staff
review has challenged us and it has inproved our
proj ect .

And we thank the ACRS Subcommittee for
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their tine to be able to present this to you.

Thank you. I'Il turn it over to Paul
Sicard, who will go over our safety anal ysis.

MR. SI CARD: Good norning. My nane is Paul
Sicard. |I'mthe |lead safety analysis engineer for the
Waterford 3 extended power uprate project.

| started work at Waterford in 1988, and
| " ve been doi ng safety anal ysis work for Entergy since
that tine. And I|'mhere to discuss the safety anal ysi s
wor k t hat had been done to denonstrate that Waterford
will continue to operate safely under extended power
uprate conditions, and that we neet the required
acceptance criteria for this.

And ny discussion is going to be focused
on the anal ytical side of safety analysis, the final
safety analysis report section, <chapter 15 for
exanple. But | want to al so stress that Waterford has
kept a focus on operational safety as part of our
uprate project, and we have kept our operations
department very involved in the project, as Tim has
sai d.

Next slide, please.

The scope of what we've |ooked at has
i ncl uded | ooking at the fuel inpacts, the emergency

core cool i ng systemanal yses, the anal yses of non- LOCA
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transient events, containnent analyses and our
radi ol ogi cal anal yses. This has been an extrenely
t horough review. W have basically redone 90 to 95
percent of the analyses that fall into this
traditional realmof safety analysis. W have been
cl osely invol ved wi th Westi nghouse in the devel opnent
of those conputations. And this is a project that we
see as greatly inproving the strength of the design
basis for the Waterford plant in terns of bringing all
of this up to date for our power uprate conditions.

Next slide.

Kal y has al r eady gone over t he
nodi fications associated with the power uprate. W
want to point out that we have not needed to nmke
significant changes to any of the safety systens.
There's no change, for exanple, to the safety
i njection system associated with the uprate. Mst of
t hese changes are rel ated to t he power conversion si de
of the plant. W do have sone changes in the contro
systens and instrunentations, a couple of minor
setpoint changes and relatively mnor changes to
control systemsetpoints that are associated with the
power upr at e.

Next sli de.

MR. SIEBER. A quick question, and you may
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not be able to answer but |'m sure sonmebody will in
t he course of the day.

| note the steam pressure goes down by
about 30 pounds and the steamfl ow goes up by about 8
or 9 percent. That tells nme that the noisture content
has to increase. You are not planning, | presune, to
change the noisture separator path of the steam
generators. And if you don't, then | presune that
there will be an increase in erosion/corrosion of the
pi ping and al so an increase in the wear rates of the
turbine blade. If that's the case, what steps has
Entergy taken to recognize that and alleviate it if
possi bl e?

You probably aren't the guy?

MR SICARD: No. I'"'mnot the guy to get
into those details here. David Viener, who is our
| ead nechani cal engineer for the project, will be
addressing flow accelerated corrosion during his
presentation later, or do you want your answer --

MR. SIEBER | can wait.

MR. SI CARD: Ckay.

MR. SIEBER. But if he could right is down
so that he nakes sure he covers it.

MR. SI CARD: Ckay.

MR. SIEBER. Maybe | can ask a general
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guestion about fuel managenent.

MR. SI CARD: Yes.

MR. SIEBER:  You intend to increase power
by about 8 percent. WII the cycle lengths remain the
sanme?

MR SICARD: | will cover that in a slide
| ater, but yes we are going to keep the sane 18 nonth
cycle length that we currently operate with.

MR. SIEBER Do you intend to replace the
same nunber of assenblies at each refueling or a
greater nunber?

MR. SICARD: W anticipate replacing a
| arger nunber of assenblies for each refueling. For
t he upcom ng refueling, our fuel cycle 14, we wll
have 100 new assenblies as part of the rel oad conpared
to 92 for the previous one.

MR SIEBER Is it your philosophy, | take
it, to minimze the increase in final burnup of the
fuel by increasing the amount that you --

MR. SICARD: W are looking to stay within
our current burnup limts by having |larger batch
sizes. Also, by having slightly larger batch sizes
that allows us to | ower the peaking on the fuel such
t hat under operating conditions there will not be a

significant difference in the environnent seen by the
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fuel assenblies for uprate versus what the highest
peaki ng assenblies see right now.

MR. SI EBER. Thank you.

CHAI RVAN WALLI'S:  You al so have -- well,
| thinkit'sinthe staff's, |ower gamm fl uxes and so
ontothe internals. Sonething has happened about the
flux distribution in the core?

MR. SICARD: That is basically an artifact
of conservatisnms in the original analyses. The
ori ginal anal yses were done, you know, w th what was
viewed as a core design for the early 1980s. Since
t hen we have gone to a | ow | eakage core such that even
when power uprate is considered, and we go and we
cal culate what the fluence is towards the core
periphery, it is lower now than in those original
anal yses.

CHAI RVAN WALLI'S: So what's happened is
it's not as if it's actually decreased. |It's
decreased not only because of the analysis --

MR. SICARD: It has decreased conpared to
the values that it was designed for.

CHAI RMAN WALLIS: Physically it has
probabl y increased?

MR SI CARD: Pardon?

CHAI RMAN WALLIS: Physically it has
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probably increased.

MR. SICARD: Physically it has probably
i ncreased.

CHAI RMAN WALLIS: And that equates
decrease because there's | ess conservatisn®?

MR SICARD: That is correct.

This slide presents sone of the operating
par anmet ers.

CHAI RVAN WALLIS: Well, this enthal py

change we're tal king about comes from using 541, is

it?
MR. SICARD: Let ne speak to the --
CHAI RVAN WALLIS: | don't understand
having this range of tenperatures. | nean, you're

tal king about a specific power. You presumably have
a certain tenperature?

MR. SICARD: Yes. And when one starts
tal king about RCS flow, one gets into the situation
like the saying of the man with two watches never
knows what tine it is. Because one has to define which
flowit is that you are considering and what are the
assunptions that go into those particular flows.

The technical specification m ninumflow
is not being changed. That's a value of 148 mllion

pounds per hour. The maxi mum fl ow assunption that we
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used in safety anal yses is 115 percent of that val ue.

There i s al so a nom nal fl ow whi ch we used
in order to do anal yses, for instance, of fuel burnup
and support fuel nanagenment and which is input into
itenms such as structural anal ysis.

A nunber that was presented in the slides
bef ore shows the change i n that nomi nal flow fromwhat
had been our docketed operating point under the
Appendi x K uprate conpared to what the nonmnal flowis
t hat we are docketing right now for our extended power
uprate. And a conplication in there is the fact that
Waterford had a miscalibration of its ultrasonic flow
nmeter which lead to that previous flow that was our
docket ed fl ow upon whi ch operating point cal cul ati ons
were built being slightly low You know, when we
di scovered this issue, we entered into our corrective
action process. W have assessed it for inpact on
current operations which was truly mnimal. But it
does result in having to explain this difference in
between the flow rate for our Appendi x K information
as docketed with the NRC versus power uprate.

Now, for the actual physical change due to
power uprate, you will see a slight change in the fl ow
because of the increase in density, because of the

slight decrease in tenperature.
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CHAI RVAN WALLIS:  Well, what I'"'mtrying to

get at i s when you i ncrease the power by 8 percent, is
6 percent of that due to tenperature change and 2
percent due to flow change or is it a variable and
sonetinmes it's 5 percent 3, sonetines it's 7 percent
2, one or sonmething? There's obviously these two
figure in the energy balance. And | couldn't figure
out by how rmuch the flow rate had changed in order to
make up this energy out.

MR. SI CARD: Yes.

CHAI RMVAN WALLIS: Presumably there's a
range.

MR. SI CARD: Yes. From our point of view
the nmajor contributor to the increase in delta T will
be the increase in the power. W see the input from
the increased output of the core being the nore
dom nate factor to increasing what your delta T will
be.

CHAI RVAN WALLI'S:  Shoul d | use 541 when |
try to check your cal cul ations, or 543?

MR. SICARD: You shoul d use 543 because
that is--

CHAI RVAN WALLI S:  Then you have not quite
an increase in flowrate, and flowrate is a

significant part of the uprate?
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MR. Sl CARD: Par don?

CHAI RVAN WALLIS: Then the flow rate
change is a significant contributor to the uprate.
Because 543 you don't get close to it --

MR. SICARD: No. W are able to acconplish
this uprate without crediting an increase in the fl ow
Because we have built this uprate based upon our
m ni mum techni cal specification flow which has not
change for the uprate. So we are having a fire
tenperature rise across the core that for the sane
flowrate as what we had previously.

CHAl RVAN WALLI'S: That's true. But 2.6
degrees is not enough to give you that. So | just
want ed a si npl e energy bal ance cal cul ation, that's all
| " m | ooking for because when | do it, it doesn't cone
up to 8 percent. That's all |I'm 1l ooking for.

MR. SICARD: W had questions and
di scussions with the staff on the subject. This has
been docunented in sone of the responses to the
request for additional information that we did have
fromthe staff. And, you know, what is confusing here
is the fact that we had this error of approximtely 3
percent in this nomnal flow Now | need to stress
again --

CHAI RVAN WALLI S: Basically what you guys
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could do is you coul d prepare a one sheet expl anation
that will rmake sense to a sophonore in engineering in
ternms of heat balance and put it up on the screen
sonmetime today so | can understand it. You've talked
around it so much, | still don't understand how the

energy bal ance works. All | need is a sinple equation
wi th some nunbers that | could go over --

MR, SI CARD:  Sure.

CHAI RVAN WALLI S: and say, yes, | believe
it. That's all 1I'm1looking for.

MR. HOLMAN. This is Jerry Hol man from
Waterford 3.

And we'll try and put together that type
of slide. The other piece of the equation here that
| think is mssingis the increase in steamflow from
the steam generator as a result of --

CHAI RVAN WALLI S: That has nothing to do
wi th what happens in the flow.

MR SI CARD: W do have that information,
and it was in our May 12th RAI response, |ast page of
t hat .

MR. M RANDA: Excuse ne. Nane is Sam
M r anda.

Again, |'mback with this sane question.

And referring back to ny calculations. And | believe
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that the 543 degree tenperature in ny calcul ations
accounts for only five percent of the power uprate.
If I goto the 541 degree tenperature, that goes up to
the 8 percent.

CHAI RMAN WALLI'S:  Yes, that's right. Yes,
that's nore like it.

MR. CARUSGC And you should have a table
there that--

MR MRANDA: Yes, | did alittle
spr eadsheet .

CHAI RVAN WALLI S: Maybe you coul d share
this with us at sone tinme today? Maybe we shoul d nove
on now, but we'll come back and nake this absolutely
cl ear at some point.

MR. SIEBER. The new delta T, the range of
it, would lead to a 6 to 9 percent increase in power.
So this, by the change in delta T, that accounts for
it in m mnd.

MR. SICARD: Let nme also explain what this
541 to 543 is. This is a gramof the nom na
tenperature. We have a range for our cold |eg
tenperature technical specification. But a
tenperature programfor the plant, we're at zero power
conditions to control around 541 degrees, and that

raises -- that is increased to 543 for hot/col d power
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conditions. And this is consistent with the original
design of Waterford 3. Waterford 3 originally was
designed with a tenperature ranp going fromb545 up to
553. And we changed that in 1992 to a flat
tenperature profile of 545 due to concerns for
potential material issues such as the condition steam
generator 2. So that is sone of the history of the
tenperature and how it evol ved over tine.

You know, |let ne get back to so nme of the
ot her - -

CHAI RVAN WALLI'S: | guess the reason that
this concerned ne was because there are changes in
flow rate that wasn't evident in the docunentation
They have some consequences, and they never seened to
be discussed. That's why it interested nme was that
there are changes in the RCS flow rates and there are
some consequences in ternms of --

MR. SI CARD. The changes in those flow
rates are within the bounds of the existing anal yses

CHAI RVAN WALLIS: Well, they be |egal, but
they still have sonme effect. And it's interesting to
di scuss what the effects night be.

MR. CARUSC Can | ask a question?

MR. S| CARD: Yes.
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MR. CARUSO Are you changi ng anyt hi ng

about the reactor cool ant punp operations as a result
of this uprate?

MR. SICARD: No. W are not changi ng any
reactor coolant punp operation as a result of the
upr at e.

MR. CARUSO. And you're not nmking any
har dwar e changes to the reactor cool ant punp?

MR. SI CARD: W are not nmaking any
har dwar e changes to the reactor cool ant punp.

MR CARUSO So if the reactor cool ant
punp nass flow rate changes, it's entirely because of
-- you're not nmmking any changes to the geonetry or
the reactor coolant systemor the pressure drop
behavi or of the fuel, correct?

MR. SI CARD: W are not nmaking any
physi cal changes to the reactor coolant system You
do have somne slight change in the hydraulic resistance
as the nunmber of tubes plugged increases.

MR. CARUSO R ght.

MR. SICARD: And there are sone slight
changes associated with the acceleration of fluid
t hrough the core due to the higher heat input. Those
are relatively mnor.

MR. CARUSOC Ckay. So any change in the
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fl ow t hrough the reactor cool ant punps is due to the
change in the density of the fluid as it's flow ng
around the loop and as it's heated by the core?

MR SI CARD: Yes, that would be correct.

CHAl RMVAN VWALLIS: Don't you have sone
control over that flow rate? You nust have. You just
run the punp and get whatever flow rate you get?

MR. SI CARD: Yes.

CHAl RVAN WALLI'S:  Then that's anot her
interesting consideration. How do you manage to nake
it happen?

MR. SICARD: Well, we do perform anal yses
of the pressure drop within the core and there are,
you know, extensive anal yses in order to docunent what
the flowrate will be and that it will be within the
acceptable criteria.

Wul d St eve Cybert of Westinghouse want to
add anything to that statenment. | think Steve woul d be
t he best person. |s he there?

CHAI RMAN WALLIS: So I'mtrying to figure
out how you get the operate. You sinply take nore
steam out of the steam generator and that nmakes the
wat er col der?

MR SICARD. Right.

CHAl RMAN WALLIS: And this then has

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

41

effects on the flow rate and everything el se which
sonehow wor ks out.

MR. SIEBER But the primary effect is on
the delta T.

MR, SI CARD: Yes.

MR. SIEBER. The flowrate really doesn't
mean anyt hi ng.

CHAI RVAN WALLI'S:  So how do you nmanage to
get the flowrate com ng out of the core hotter? You
rai se the power |evel?

MR. SIEBER: You lower -- is the way you
do it.

CHAl RMAN WALLI S:  So, | nean, you seemto
be very concerned about regulations, you say
everything's wthin regulations. But I'm just
wonderi ng whet her the physics works out and you can
actually doit. Maybe it'll work out. Maybe when you
do this thing it'll happen exactly as you pl anned.

MR SIEBER It does. It works out.

CHAI RVAN WALLI S: Ckay. Ckay.

MR. SICARD: Steve, you have sonet hing
you'd |li ke to add?

MR. CYBERT: Steve Cybert, Westinghouse
El ectric.

As far as we're | ooking at the nunbers,
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and on the operating point, Kal, it does showthat the
T hot will be nore closer to |like 601.8, so there's a
little nore there as far as the delta T.

CHAl RVAN WALLIS: That hel ps ne, too
Because | still have the discrepancy of the 601. So
if you have 600.2 you might as well get the other
nunbers to the same accuracy so we can rmake a sinple
cal cul ati on.

W shoul d nove on here. It just to ne
there's sonme very sinple questions | was asking and it
seened to be difficult to get a very sinple answer.

MR. SICARD. W can provide sone
information on this later today to clarify the issue.

CHAI RVAN WALLI'S:  Sure.

MR. SICARD: kay. Getting on to sone of
t he ot her paranmeters. You know, one of the objectives
that we had in our power uprate is that we did want to
mai ntain a hot | eg tenperature approxi mately the same
on a nom nal basis as what it was before. That is, you
know, sonewhere around 601 degrees over here. And
that is why we | owered what the cold | eg tenperature
was slightly conmpared to where it is previously in
order to not aggravate any nmaterials associated with
nom nal hot | eg tenperature.

W have not changed what our nom nal RCS
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pressure is. The steam generator pressure for the
full power conditions goes down slightly because of
that increase in power and the fact that we have no
i ncreased what that hot leg tenperature is and steam
flow, of course, increases in order to get the
i ncrease in power.

One ot her operating paranmeter of note is
t hat we have expanded t he safety anal yses to all ow for
a slightly nore negative noderator tenperature
coefficient than what we had previously included in
our anal ysis. And now we cover up to a mnus 4.2 tines
10 to the m nus fourth value for the MIC as opposed to
a mnus 4.0 previously.

CHAI RMAN WALLI' S:  So your steam fl ow goes
up by 8.6 percent. And that |eads you to stiffen the
condenser tubes because you're concerned about
vibration. So there's a rather small change in flow
and you do sonmething with the condenser. The snal
changes in fl owthrough the core don't | ead you to any
concerns about what m ght happen?

MR. SICARD: W have fully analyzed the
impact of flow conditions on the core for power
uprate. The change in the flow associated with the
slight increase in density is well within the bounds

of the nunber that we have based our maxi num anal yses
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on. You know, we feel |ike we have a focus on reactor
safety in that we have done the anal yses to show t hat
the hydraulic performance of the core is acceptable
and that this change is within the bounds that we have
established for the acceptable.

MR. ROSEN:. Whuld you go back to the
noder at or tenperature coefficient again?

MR. SI CARD: Yes.

MR. ROSEN: Tell ne nore about that. How
| ong does that |ast through the cycle an what is its
profil e?

MR. SICARD: The noderator tenperature

coefficient is roughly linear through the cycle. It

starts out at a value which is fairly small. Qur
technical specification |imt, | believe, is mnus
0.02 at start up. Am | recalling that nunber

correctly, Jerry?
MR. HOLMAN: Yes. This is Jerry Hol nan.
The MIC t hat Paul referred to is the m nus
4 is an end of cycle MIC.
MR. ROSEN. And the begi nning of cycle.
MR. HOLMAN. The begi nning of cycle is
very slightly negative at 100 percent power.
MR. ROSEN. And it remains negative at a

100 percent power throughout the cycle.
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MR. HOLMAN: That is correct. Yes.

MR. ROSEN. Does it renmain negative at a
100 percent power, | nmean does it remain negative at
zero percent power through the cycle?

MR. HOLMAN. At zero percent power it is
slightly positive at the begi nning of cycle.

MR. ROSEN. How positive is that?

MR. HOLMAN: | don't have the exact
nunber .

MR SICARD: The former limt which
hopeful |l y we do not chal |l enge on each core design, is
| believe plus 0.5.

Jeff Brown of Westinghouse, do you recal
for cycle 14 what our beginning of cycle noderator
tenperature coefficient is?

MR BROMN: It's about a mnus .3 at ful
power conditions at begi nning of cycle.

MR. SI CARD: And do you have the nunbers
with you for what it is at |ower powers?

MR. BROWN: At zero power it's about a
pl us .5.

MR. ROSEN: And how | ong does that | ast
t hrough the cycle?

MR BROWN:  Well, it's --

MR. ROSEN: As the boron burns out?
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MR. BROWN:. Right. As Paul said, it's nore

a less nonotonically a decreasing throughout cycle
fromthe value of minus .5 to the end of cycle val ue
18 nonths | ater of about minus 4. That's delta --
MR. ROSEN: So | would just guess that
maybe fromt hose nunbers and t he nonot oni c i nformati on
that it's about 20 percent through the cycle, perhaps,

before you go to zero?

MR SICARD: |'d say a little bit |ess
t han that.

MR. BROMN:  Well, at full power.

MR. ROSEN. | know, at zero power?

MR. SICARD:. At zero power it probably
woul d be about -- ny guess is, you're correct, about

20 percent of the cycle.

MR. ROSEN. Thank you.

MR. SICARD: And for the cycle 14 core in
particul ar, you know whil e we have expanded t he range
of the MIC in nost of the safety analyses to this
m nus 4.2 val ue, our actual expected end of cycle MIC
for cycle 14, our first power uprate four that we wll
be starting up in May or June is a mnus 3.9 val ue. So
the mnus 4.2 is the result of consideration for
provi di ng an expanded range to accomodat e t he uprate

fours. But the first uprate four is within the bounds
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of what we had previously assuned.

MR. ROSEN: And how many effective full
power days is the core |loaded with for anything on
site?

MR. SI CARD: Ckay. Jeff, do you have your
nunber at your fingertips, nunber of effective ful
power days?

MR BROMN: Yes. It's 510 EFPDs.

MR. SICARD: And I'Il conpare that to our
cycle 13 core which was actually designed for a 524
EFPD cycl e.

MR. ROSEN. Thank you very rmuch

CHAI RVAN WALLIS: Wiile we're talking
about flow, the concern with flowinduced vibrations
inthe steamgenerator, is that due to the steamfl ow
or water flow?

MR SICARD: Let ne refer that to one of
our support staff over here. | think Don Siska from
Westinghouse is the best person to answer that
guesti on.

MR SISKA: Yes. This is Don Siska from
West i nghouse.

The answer is both the two areas that are
nost conmonly see that flowinduced vibration are the

downconer entrance to the tube bundle, which is
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essentially saturated fl ow, maybe slightly subcool ed,
and also in the upper tube bundle, the horizontal
section of tubing whichis mainly a high quality steam
at that point or mid quality steam

CHAI RVAN WALLIS: Are you going to cover
that later on?

MR. SICARD: That will be covered in David
Viener's presentation on the inpacts to the plant.

Next slide.

W' Il go on and di scuss sone of the
significant aspects of the uprate. As presented on
the previous slide, we're trying to rmaintain
approxi mately the same nonminal hot rate tenperature
One of the significant aspects is that we are
credi ting our steamgenerator atnospheric dunp val ves,
t he ADVs, for secondary pressure control for the snal
break LOCA event. Those are safety rel ated val ves t hat
have al ready been credited as a neans of cool down for
the plant and we now have also credited themin this
parti cul ar anal ysi s.

W have adopted the Westinghouse 1999
| arge break LOCA eval uation nodel for the ECCS
anal yses.

W have noved to the Westinghouse CENTS

code as opposed to the CESEC code for the eval uation
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of non-LOCA transients. The FSAR Chapter 15 type
events over there. And that is the case of noving to
a nore noderate code that has increased capability.
It has slightly better nodeling on the secondary side
and t he steanline.

And we have al so adopted the alternative
source term methodol ogy for our dose calcul ations
And that is something that we have done primarily in
response to the generic letter on control room
habitability.

| will nmention that there is a precedent
for crediting the atnospheric dunp valves on this
role. South Texas Project credits themin a simlar
capacity.

Next slide.

These are a list of sone of the technical
specifications of interest for the power uprate.
Because we are crediting the atnospheric dunp val ves
in the snmall break LOCA anal yses, we have noved the
requi renents that we have on them fromthe |icensee
controlled technical requirenents manual to our
techni cal specifications including the specification
of the setpoint for those val ves.

We have rai sed what our m ni mumboric acid

concentration is in the boric acid makeup tank in
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order to show accept abl e shut down margi n. W have al so
made nore rigorous assunptions in that analysis than
the original calculations that supported those
t echni cal specifications.

W have | owered t he nmaxi mumliquid vol une
in the safety injection tank. That was done for |arge
break LOCA purposes. Wat that does is it increases
t he vol une of the pressurized nitrogen at the top of
the tank which drives the safety injection flow into
the reactor coolant system with a better delivered
guides that flow in faster because of having nore of
that gas pressure. Because of the |ower steam
generator pressure associated wth our uprate
condi tions, we have | owered our setpoints on | ow steam
generator pressure to mai ntain operational margin.

As an enhancenent we have noved the
controls on m ni numcontai nnent tenperature, which is
a paraneter credited in the ECCS analysis from the
t echni cal requi renents manual to he technica
specifications. And --

CHAI RVAN WALLI'S:  Now why did you do that?

MR. SICARD: W had this paraneter in the
t echni cal requirenents manual. And we had a di scussi on
as we were fornulating our |icense anendnent on this

paranmeter. And we felt that mninum containnment
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tenperature because of it's role in ECCS perfornmance
analysis nerited under 50.36 being included in
techni cal specifications.

CHAI RMAN WALLI S: The focus has sonet hi ng
to do with NPSH?

MR SI CARD: This does not have --

CHAI RVAN WALLIS: It has no inpact on it?

MR. SICARD: This has does not have i npact
on NPSH. W do not credit contai nnent over pressure
for our net positive suction head cal cul ati ons.

And we have al so changed our specification
for primary to secondary |eakage for the steam
generator. W have based on discussions with the
staff adopted an operational |eakage value. This is
simlar to the operational |eakage that is discussed
in NEI 97-06. And the industry as a whole is noving
based on discussions with the staff to adopting
operational | eakage val ues for the steam generator.

CHAI RVAN WALLI'S: But the previous slide
you nentioned control roomhabitability. W're going
to discuss that |ater on?

MR. SICARD: Yes. The end of ny
presentation | have a discussion on the alternative
source term analyses including the results of our

control room habitability tests.
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CHAl RMAN WALLIS: And will there be sone

di scussion of the renote shutdown panel and
accessibility?

MR SI CARD: W had not included --

CHAI RVAN VWALLIS: The time to perform
operations there and that sort of thing?

MR SICARD: W have a discussion from our
oper ati ons support peopl e here on what the operati onal
impact is of power uprate, including the inmpact on
procedures. Does that answer your question.

CHAI RVAN WALLIS: Well, maybe they w ||
cover that then, renote shutdown panel. | didn't find
anyt hi ng about that in the docunentation, which is
curious. So put that on the list of things to --

MR. SI CARD: Sonebody has that on the |ist
t hen.

DR. KRESS: Are you going to tal k about
your cal culations fromthe control room habitability
with the alternative source tern®

MR. SICARD: | didn't catch the beginning
of your question.

DR. KRESS: 1Is it on the agenda to go over
the calculations that are on the alternative source
term --

MR SICARD: | will present the results of
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that and fully prepared to discuss that.

DR. KRESS: What code did you use for
t hat ?

MR. SI CARD: W used RADTRAD

DR KRESS: RADTRAD

MR. SICARD: W have a couple of slides
presenting some of the analysis changes associ ated
with our power uprate effort. As noted before, we
have expanded the assunption on nunber of steam
generator tubes plugged for power uprate. Currently
our anal yses support a maxi mum nunber of 700 tubes
pl ugged, and we for power uprate plus that nunber up
to 1,000 to give us nore margin on that particular
par anet er .

The next slide.

CHAI RVAN WALLIS:  Are you going to discuss
the snmall break LOCA and things like that? |s soneone
going to do that later on?

MR. SICARD: Yes. | am presenting kind of
the generic list of the anal ysis changes and | have
slides later on small break and | arge break LOCA

CHAI RVAN WALLI S:  Ckay.

MR. ROSEN. Did you nention earlier that
you were planning to change the steamgenerators out?

MR. SICARD: No. W do not have any
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definite plan for changing the steam generator. Ted
Leonard will speak to that.

MR  MTCHELL: Actually, I amTim
Mtchell.

W have initiated studies for steam
generator replacenment. Those studies indicate that it
will be sonetine after the 2010 tinme frame before we
woul d be required. Probably nore |ikely beyond 2012.
But we will be nonitoring and updating that study
after each refueling outage foll ow ng our inspection
scope and what we find. But right now, steam
generator replacenent is something we anticipate in
the future, but it is a nunber of years off.

MR. ROSEN. What do you think it's inpact
woul d be on the EPU depending the plant is granted an
ext ended power uprate?

MR. M TCHELL: That the steam generator
repl acenent would account for the extended power
uprate and we woul d factor in other variables such as
did we want to raise T,, after steam generator
repl acenent, those types things. But, you know, none
of that design has been started as far as designing
t he steam generators. But we woul d expect that all of
this power uprate and | i fe extensi on woul d be factored

into the replacenent steam generator uprate.
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CHAI RVAN WALLIS: Did you get to the

| onest itemyet?

MR. SI CARD: Pardon?

CHAI RVAN WALLIS: Did you get to the
| onest item here yet?

MR SICARD: No. | was just going to
nmention that in passing, and we do have a slide on
that |ater, we have changed our analysis on the |ong
term cooling. W previously had credited the | ower
plenumin the m xing volune as a result of |essons
| earned or operating experience fromthe ANO power
uprate. W changed what that assumed vol une was for
the analysis. W submitted such that we no | onger
credit the | ower plenumbut instead credit a portion
of the upper plenum

CHAI RMAN WALLIS: Is this making -- is
this now a nore conservative anal ysis?

MR. SICARD: Yes. That is a nore
conservative anal ysi s because that gi ves you a smal | er
overall mxing volune wunder the power upgrade
assunptions, which nmeans that you get to the
concentration limt sooner.

CHAI RMAN WALLI'S:  And in the resolution of
GSl-185 we were convinced by the staff to accept a

wel | m xed lower plenum So it just seens to be going
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on the opposite direction here, but if it's
conservative that's okay.

MR. SICARD: It is conservative. And |
believe the staff is also going to discuss this
anal ysi s.

CHAI RVAN WALLIS: | think they need to
because there's a very long discussion in the SER
about this matter, and | couldn't quite see howit got
resol ved.

MR. SI CARD: Continuing on. One aspect of
our uprate analysis is that we now predict and permt
fuel failure for the return to power main steanline
break anal ysis, one of the Chapter 15 anal yses. There
are two analyses that are done for main steanine
break. This is the one for the longer termreactivity
control return to criticality. And we now allow a 2
percent fuel failure due to the DNBR departure from
nucl eate boiling mechanism There's a precedent in
ternms of Florida Power & Light and Calvert diffs al so
having fuel failure for that event.

| will point out that we do not have fuel
failure for any of the outside containnent main
steam ine break for Waterford. W have fully adopted
the nethod of statistical convolution for assessing

t he amount of fuel failure for the Chapter 15 events,
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and we have updated the ANSI standard upon which we
base our reactor cool ant radi oi sotopi c concentrations.

Let nme also point out on this main
steam ine break analysis, that is based upon a m nus
4.2 MPC. And the amount of fuel failure would be
significantly reduced and we may not have any if we
| ooked at that based upon the mnus 3.9 val ue that we
woul d actual ly have for cycle 14.

Next slide presents the anal ysis changes
that are pertinent to the dose analysis. W're
adopting the alternative source term et hodol ogy. W
are changing the primary-to-secondary leak rate
technical specification to an operational |eakage
val ue, 75 gallons per day, per steam generator.

W have updated the cal culation of our
at nospheri c di spersion factors for use in both offsite
dose anal yses and for the main control room W are
usi ng | CRP30 dose conversation factors.

And we have expanded the scope of the
control room doses that are reported in our fina
safety anal ysis report to include all of the non-LOCA
transi ents analysis and the small break LOCA as well
as the | arge break LOCA and t he fuel handling acci dent
which are the two events that we currently report for

control room dose.
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The next slide. This is where are
addressing fuels issues related to the operating. And
| hope that we will answer the questions that you have
related to fuel here.

Qur cycle 14 fuel design, there's no
change in the fuel nechanical design. It is a standard
16 by 16 Westi nghouse/ CE fuel design. It is a 18 nonth
fuel cycle. W continue to use Erbia as the burnable
poi son in that design. W've been using Erbia for
several fuel cycles.

Qut of the 217 total fuel assenblies in
the core, we will have a batch size of 100 fresh
assenblies for the wupcom ng cycle. W have done
analysis for the fuel rod corrosion and duty, and
denonstrated that we have acceptable perfornmance
related to those paraneters.

W' ve asked questions as far as how much
power we're getting out of the fuel. On a core
average linear heat rate basis, we will have a core
average linear heat rate that corresponds to 5.8
kilowatts per foot. That's just slightly larger than
the ANO conditions after they' re operated at 5.7. And
that is not an outlier conpared to other PWRs.
Prairie | sl and has a correspondi ng val ue, 6.2. Indian

Poi nt has a val ue of 6. 6.
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CHAI RMAN WALLIS: It says in the SER that

the peak |inear heat rate is actually reduced. So you
nmust have done sonet hing t o change t he heat generati on
di stribution.

MR. SICARD: Well, the peak |linear heat
rate that is assunmed as the input in the ECCS anal ysi s
for power uprate is a value of 13.2 kilowatts per foot
whi ch conpares to a value in the current pre-rate ECCS
anal yses of 12.9 kilowatt per foot.

CHAI RMAN WALLIS: So it's actually
i ncreased?

MR. SICARD: On that basis it has
increased. We have been able to increase what the
val ue is that we can acconmodate within the anal yses.
You know, there are different -- you know, |inear heat
rate enters into different anal yses and with different
bi ases. And | do not want to comment on what's in the
SER because |I'mnot sure of the context in which that
was presented. But, you know, |ooking at this from
the ECCS performance analysis our power uprate
supports an increase in what that peak |linear feet --

CHAI RMAN WALLI S:  So shoul d we think that
what ' s happeni ng here is that a power generated in the
core is increased by 8 percent everywhere?

MR. SICARD: That would be a sinplistic
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way of looking at it. Wat we have, really, is a case
where nore of the assenblies are sharing the power.
More of them are operating closer to the limt.

I'm going to ask Jeff Brown from
West i nghouse, who is --

CHAI RMAN WALLIS: So there is a change in
the distribution?

MR. SI CARD: Yes, you could say there is
a change in the distribution --

CHAI RVAN WALLI S: Because in these power
uprates that we've seen before when there's a |arge
power uprate, the managenent of the fuel becones very
i mportant.

MR. SICARD: And --

CHAI RVAN WALLIS: And is often the key to
getting the high uprate.

MR. SIEBER: Yes. But at this point you
aren't designing in the final design on the long term
steady-state cores. You do that reload by rel oad as
you go along. So what you know nobst about is the
transition fuel

| think a way to look at this, if there
were not a EPU, how many assenblies would you
typically add each refueling?

MR. SICARD: W had 92 assenblies for
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cycle 13, whichis currently operating conpared to 100
assenblies for cycle 14 our first power --

MR. SIEBER. Ckay. So you're increasing
it by about 8 percent?

MR, SI CARD: Yes.

MR SIEBER: Which is about the size that
you woul d use.

MR. SI CARD: Yes.

MR. SIEBER: So the burnup will stay the
same, the enrichnent is typical --

MR. SI CARD: Yes.

MR. SIEBER. The first cycle enrichnents
will be the sanme?

MR. SI CARD: The increase in enrichnent
fromcycle 13 to cycle 14 is 0.07 percent. So it is
very snal | .

MR. SIEBER. It's basically the sane.

MR. SICARD. Yes, it is basically the
sane.

MR. SIEBER. Now you're using a | ow
| eakage core?

MR. SI CARD: Yes, we have a | ow | eakage
core.

MR. SIEBER. (Okay. So the second and

third burn assenblies on the outside, basically?
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MR. SICARD: The third burn on the

out si de, yes.

MR. SIEBER Yes. Ckay. So that's where
the power cones from this additional assenbly you
said, and it's right over --

MR SICARD:. W're trying to get nore
assenbl i es sharing the |oad --

MR. SIEBER R ght.

MR, SICARD: -- so that they are all
cl oser together in ternms of the power.

MR. SIEBER R ght.

MR SI CARD: Let me have Jeff Brown from
West i nghouse provide his perspective on this. Jeff?

MR BROMN: Right. | just want to
nmention, as Paul said, although the average power in
t he fuel rods has increased, in fact the peak fuel rod
power has renmi hed nore or | ess the sane because this
increase in batch size, feed batch size, but also the
fact that we added a nore burnabl e absorber, the nore
snoot hed the power distribution. And it was one of
the goals going in that the peak rod power woul d not
substantially be -- you know, in terns of absolute
power, kilowatts per foot, relative to what the thing
is. And so we inspect under normal operating

conditions to have about the sane margi ns for the fuel
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limts as we currently do.

MR. SIEBER  Since you volunteered to
answer questions, let me ask another that relates to
what M. Rosen di scussed before.

| f you had added additional burnable --
you could actually | ower the zero power tenperature
coefficient which is now positive and nmake it
negative, correct, which from an operator standpoint
woul d be a nore stable core. And the offset for that
is you would have to increase enrichnent cycling and
those are dollar bills that you're putting in.

Some utility licensees try to keep the
noder at or coefficient negative in all cases. Wuld it
be a worthwhil e endeavor for this plant to do such a
thing from the standpoint of operational stability,
particularly in cycle life?

MR. HOLMAN: This is Jerry Hol man.

That is the bal ance that we al ways have to
wei gh. | should nmention, though, that this is not the
first cycle that we've seen, the positive MIC at | ow
power. So the operators are used to seeing that and
dealing with that type of response.

MR. SIEBER. Is it the practice of Entergy
totry to naintain negative tenperature coefficients

at all tinmes and exceeding it and having it go
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positive as an exception?

MR. HOLMAN: We | ook at the bal ance of
those two factors. As you nentioned, the operational
i npact versus the inpact of the fuel and putting the
extra enrichnment in there.

MR. SIEBER: So the answer is no?

MR. HOLMAN:  Qur bal ance would allow us to
have a slightly positive MIC as zero power. W' ve
trained the operators to address that and they're
famliar with that type of core response.

MR. M TCHELL: This is Tim Mtchell

And | can speak fromour Arkansas Nucl ear
One experiences with what would turn out to be a
simlar core post uprate and the effects of positive
noder ator tenperature coefficient on the operators
even at low powers is very mninmal. So that is
somet hing we' ve trai ned extensively on. And if we saw
problems with that, that is something that we would
consi der changi ng our phil osophy.

MR. SIEBER Well, during a transient then
coefficient does turn negative sonepl ace i nthe course
of a power transient. On the other hand, it makes for
a unusual response fromthe operator's viewoint.

MR MTCHELL: W use a lot of just in

time training to nake sure that they're prepared for
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changes in --

MR. SIEBER Well it always happens just
in timne.

MR. CARUSO. \Who does your core design?
Do you do your own core design or do you have
West i nghouse do it?

MR. SI CARD: Westinghouse does our core
design. Entergy does maintain an intrusive role in
that process, both in terns of participation fromour
site safety analysis and reactor engineering and
operations groups as well as our corporate support
staff located in Jackson, M ssissippi which provides
core physics supports to all of the Entergy South
sites.

CHAI RVAN WALLIS: While we're on this
nunmber of first assenblies, sothere's a discussionin
the SER about maxi mum heat |oads to the spent fuel
pool and the decay tinme required for reactor shutdown
before you can transfer the fuel. Presumably you have
-- you just have 8 percent nore assenblies with the
same burnoff as before you're transferring. It doesn't
seem |l i ke nmuch of an issue, does it? But why is it
mentioned in the SER then?

MR SICARD: Well, David Viener will

di scuss these issues as part of the --
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CHAI RVAN WALLIS: Ch, that's going to cone

| ater?

MR. SICARD: -- design input. As far as
that ultimate heat sink calculation, that is a case of
where the anal ysis of record was done, you know, back
in the start up days and was a very conservative
anal ysis such that when we have updated nass and
energy releases that go into that cal culation we
result in a lower peak heat |oad on the ultimate heat
si nk now under power uprate than under the previous.

CHAI RMAN WALLI'S: So part of the way you
can get this power uprate is because your analysis is
now sharper than it was before on several of these
matters, it seenms to nme?

MR. SICARD: Yes. There area numnber of
cases where that is the case, where the cal cul ati ons
as done originally had conservatismin themthat can
easi |y accommbdate an 8 percent power uprate.

David Viener, would you like to add
anyt hing on the subject? He's standing there to say
somet hi ng. Ckay.

Are there any other questions regarding
fuel or is it okay if | continue on to discuss other
aspects?

MR. SIEBER. Well, let ne ask just as part
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of the roadmap through all the presentations, the work
that you do conmes up with safety limts, right? The
work that you personally do?

MR, SI CARD: Yes.

MR. SIEBER  Your responsibility, your
come up with safety limts. Fromsafety limts
sonmebody goes t hrough a scal i ng manual process to comne
to safety systens settings which is what one puts into
the instruments to cause reactors to --

MR. SI CARD: Yes.

MR SIEBER WII| someone discuss the
nmet hodol ogy t hat Entergy proposes at Waterford to make
safety systemsettings? And if so, who will it be so
that | can --

MR. SICARD: No, we were not going to
present too much information on that topic since we
only have one of our setpoints, which is changing for
power uprate. That is our |ow steam generator --

MR. SIEBER. M/ questions is nore generic
than that. M questions involves the use of | SA RP
67.04 Method 3 which is not allowed by the staff,
whi ch you proposed to use. And | want to know where
you st and,

MR SICARD: | think |I have the answer to

your question, which is that we had proposed the
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set poi nt per Waterford's i cense nmet hodol ogy
originally. There have been sone discussions with the
staff subsequently on that one setpoint. Based on our

di scussions with the staff, we have conservatively
adjusted that setpoint. W raised that setpoint
slightly in order to satisfy the staff's concerns and
we can conme to an agreenent.

MR. SIEBER Are you still using Method 3?

MR SICARD: |I'mgoing to --

MR. SIEBER. Wth an adjustnment?

MR. SICARD: | amgoing to have our |ead
instrumentation engineer for power uprate Tom
Fl ei scher step in and address this.

MR. FLEI SCHER: M name is Tom Fl ei scher
I'm the lead [1&C instrunentation engineer for
Waterford 3.

Currently the answer is no we do not.
Currently the answer is yes, we do use net hods for the
ot her NSSS setpoints at this time. The setpoint that
we touched for extended power uprate was derived based
on our technical specification basis. W added
additional margin to that setpoint per the staff's
request which, | hate to admt, nakes it equivalent to
Met hod 1.

The reason |'msaying | hate to admit is

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

69

because the conmmittee right now, |SA 67.04, of which
|"ma voting nenber, currently is having di scussions
about the use of Method 3.

MR. SIEBER. That's tonorrow, right?

MR. FLElI SCHER  Yes.

MR. SIEBER. Ckay. The neeting is
t onor r ow.

Vell, the way things stand right now
Method 3 is not endorsed by the regulation. And
Waterford is not the only plant that's in this
situation because ot hers have chosen that pat hway. On
t he other hand, | have an interest in that and | think
it needs to be resolved. And as a person with
infinite patience, | will wait for the staff to make
progress on that. But it's sonething that | wll
follow. And | would have objected to the EPU on that
basi s, had you insisted on using Method 3 wi thout any
adj ustment. But since you' ve nmade an adjustnment and
the staff's approved that, | guess | will wait until
a nore generic resolution of the whole issue occurs.
It is sonething that has to happen sooner or |ater.

Ckay. Thank you very much

CHAI RVAN VWALLIS: W' re running way
behind. And | suggest that you keep going until you

finish your presentation and we have a break.
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MR. SI CARD: Ckay.

CHAI RVAN WALLI'S:  And | hope that happens
before | unch soneti ne.

MR. SI CARD: Ckay. We have sone slides
presenting the results of some of our specific
anal yses. W have revisited our containnment anal ysis
for power wuprate. Qur current contai nment LOCA
pressuri zation analysis already accounted for power
uprate in terns of the mass and energy rel eases. W
generated new nass and energy rel eases for main
steam i ne break, rerun these anal ysis using the GOTH C
code, which is our current license code for this. The
results show that we neet our 33 psig acceptance
[imt. There's essentially no change in the LOCA
results and the nain steamn i ne break results have gone
down slightly due to the |ower steam generator
pressure at full power conditions.

The next slide. As | nentioned, we are
transitioning to the use of the CENTS anal ysis code
i nstead of CESEC for non-LOCA transients. CENTS is a
code that has been generically approved by the NRC for
CE designed plants, and it has also received plant
specific approval also for ANO 2, San Onofre and Pal o
Ver de.

One aspect of our transient analysis is
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that we are continuing to credit a three second tine
del ay between reactor trip and the time of |oss of

of fsite power for the steamgenerator 2 rupture. That
assunption had previously been included in the CESAR
anal ysis and i s al so an assunption which is conmon for
West i nghouse Pittsburgh plants to assume for various
Chapter 15 events.

W have basically, as | said, gone through
and rewitten all of the safety analysis that go into
Chapter 15 of the final safety analysis report. W
have denonstrated t hat we neet the acceptance criteria
for those events, be that it may depending on the
specific event a no fuel failure acceptance criteria
or a fuel failure that supports the limts for the
dose cal cul ati ons.

Next slide presents the results on our
limting pressurization events, which is the | oss of
condenser vacuumand for a limting fault event, the
feedwater |ine break. This shows that we continue to
neet what those acceptance criteria are.

The next slide, our l|arge break LOCA
anal ysis has been updated. W based upon the 1999
eval uation nodel. W currently use the 1985 nodel .
Mentioned sone of the changes that went into this

anal ysis such as |owering what the maxi mum i quid
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| evel assumes for the safety injection tank is. Qur
maxi mum peak clad tenperature fromthis analysis is
2164 which neets the acceptance criteria of 2200.

DR RANSOM \What was that before?

MR. SICARD: The value currently in our
| icense basis analysis today is 2177.

DR. RANSOM One thing that hasn't been
clear fromthis presentation is you' re getting nore
power out of the core, you haven't changed the
vel ocity through the core because | think you're
arguing you both naintained the volunmetric flow
constant, which neans that -- and the heat transfer
coefficient hasn't changed as a result of that or very
much. And so it nust come froman increase in
tenperature fromthe fuel clad to the fluid. And I
know you' ve |lowered the tenperature of the incomng
fl ow, but not changed the tenperature of the outgoing
flow. But what happens to the peak power region of
the core; it's sort of unclear. It'd be nice to see a
picture of the fluid tenperature and the «clad
t enperature through the core.

MR. SIEBER | think you'd have a flatter
di stri bution.

DR. RANSOM And |I'm surprised that you

woul dn't increase the peak cl ad tenperature under the
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| oss of cool ant acci dent.

MR. SICARD: Well, for the question of
nor mal operation, Jeff Brown attenpted t o address t hat
interns of the | owering peaki ng on the hot assenblies
for power uprate result in a very simlar
characteristic for the hot assenblies under power
uprate conpared to the hot assenblies in today's core.
And that's because of spreading what the load is
anongst nore of the assenbli es.

Now, for the |large break LOCA, we do have
an i nmprovenent in the performance of this analysis
associ ated wi th using the 1999 eval uati on nodel and we
do see sone i nprovenent in ternms of inproved delivery
of the safety injection tank fluid to the reactor
fluent system because of that increased vapor vol une
at the top of the take. Those are the reasons why for
power uprate we are able to denonstrate using that
change to the safety injection tank and to the
eval uation nodel that the peak clad tenperature
remai ns roughly simlar.

MR. LEONARD: But the short answer is that
t he hi gher decay heat that would drive a higher peak
clad tenperature in the large break LOCA event is
of fset by the better nodel. So we're getting a | ower

peak clad tenperature because we're using the new
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eval uati on nodel

DR RANSOM | was concerned about the
stored energy. The --

MR. LEONARD: Right. That's correct. But
t he new nodel offsets that higher decay heat and the
stored energy and gi ves us slightly | ower tenperature,
heat cl ad tenperature.

MR. SIEBER: The nodel that you're using
is not a realistic nodel

MR LEONARD: That's correct. Yes --

MR. SIEBER. |If you use the realistic
nodel , your tenperatures would be around 1500 or
somet hi ng?

MR LEONARD: Wyuld be nuch | ower than
what we have here, yes.

DR. DENNING Do you get discharge of the
nitrogen into the systen? Do you have nore di scharge
of nitrogen in the systemor is there sonething that
prevents the di scharge?

MR. SICARD: There are limts on the
maxi mum and the mninmum amount of nitrogen in the
system And we did not change anything dealing with
t he maxi mum ni trogen vol une.

Joe Cleary from Westinghouse will have

somet hing to add.
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MR. CLEARY: Yes. My nane is Joe Ceary.

LOCA saf ety anal ysis, Westinghouse, involved with the
Wat erford power uprate anal ysis.

Yes. In the |arge break LOCA cal cul ation
the safety injection tanks do enpty their liquid and
inject the nitrogen into the RCS. The tanks inject
the nitrogen at an RCS pressure of roughly psi or so.
And the | arge break LOCA eval uati on nodel represents
the ef fect of that nitrogen di scharge in the injection
section of the RCS piping.

MR. SICARD: Does that answer your
guestion?

DR DENNING It wasn't clear. But there
is a larger nitrogen volune injected then?

MR. CLEARY: Yes. In order -- by |owering
the -- the anal ysis does analyze a maximumSIT liquid
| evel as the nost limting condition, and therefore by
| owering that there is slightly nore, by that same
anount, nore nitrogen

MR. SI CARD: Let me nove on to the smal
break LOCA analysis. W have not changed t he nethod
for that analysis. Waterford 3 continues to use the
S2M eval uati on nodel. W have credited the automatic
operation of the atnospheric dunp val ves on the

secondary side for secondary pressure control for the
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smal | break LOCA. Previously relied on the nain steam
safety pressure that control pressure at a higher
pressure.

W have a 1040 psia anal ysis setpoint for
t he at nospheric dunp valves. Wat this functionally
neans is that we're able to control the pressure in
t he reactor cool ant systemslightly | ower which gives
i ncreased flow delivery fromour high pressure safety
i njection punps for this event.

W had historically at Waterford credited
the charging punps in the small break LOCA anal ysis.
Those have been renoved from that analysis both for
today's conditions and for power uprate conditions.
And the results of our analysis show a peak cl ad
tenperature of 2019 degrees, which neets the 2200
acceptance criteria.

CHAI RMAN WALLI'S: I n your SBLOLCA anal ysis
you present lots of the two-phase level in the core.
And a m ni mum two- phase | evel is about half way down
the core for 1,000 seconds or nore. To nme a two-phase
| evel neans the top of a two-phase mxture, so that
woul d indicate that the half top of the core is dry.
| don't think that's what you nean, is it?

MR. SI CARD: Joe, would you care to answer

t hat ?
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MR. CLEARY: Yes, that is what -- that the
picture i s supposed to present. The upper half of the
core is dry steamthat the cl adding is bei ng cool ed by
steam heat transfer to steam both convective and
radi ati on.

CHAl RMAN WALLIS: For that very |ong
period of tine. It seens surprising to me that you can
steam cool for that |ong period of tine.

MR CLEARY: That anount of cool ant
recovery is not unusual. It's very simlar to other
anal ysis we've been doing with our eval uation nodel
fromthe very beginning. The p-cladding tenperature
of 2000, I ow 2000 is a sonewhat typical result for a
CE PWR usi ng our et hodol ogy.

CHAI RVAN WALLIS:  Maybe it's it all right.
| remenber analyzing TM, and when that went dry
t hi ngs heated up pretty quickly. Maybe it's all right.
" mjust surprised. You got sone nuch of the core dry
for so long with that small break LOCA

MR SI CARD: You have renoved the sensible
heat before that occurs and your decay heat has gone
done sonewhat by that point in time. You know, we do
have an i ncrease in the cl ad oxi dati on associated with
the small break LOCA for power uprate which probably

is tied to this phenonmenon that you are referring to
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here.

Joe, woul d you have any further coments?

MR. CLEARY: You've made a good point.
The tine at tenperature is what controls the cl addi ng
oxi dation and the cladding oxidation did go up but
still well below the acceptance criterion |evel.

MR. SICARD: Right. And if | renenber our
boiler brethren, they basically look to try to keep
the core one-third covered in order to credit the
steam cooling for the top part of their cores. You
know, our fuel is of a different design, but one would
have the sane phenonenon to sonme extent.

CHAI RVAN WALLI S: Sone of these plots are
in terms of collapsed level, and that's not what
you're showing here. You' re showing a two-phased
l evel ?

MR. CLEARY: Yes, sir.

MR SICARD: 1'Il go on, if | may.

On LCCA long termcooling,t his is the
boric acid precipitation analysis that is done for the
core. And this was anal yzed per the approved CE
West i nghouse net hodol ogy. And with the change in the
m xing volume that | had presented in the earlier
slide where we assuned part of the outlet plenum but

no |onger assunmed the inlet plenum as the m xing
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volune, the results of that analysis who that the
initiation of hot leginjectioninatw to three hour
time frame after a | oss of cool ant acci dent shows t hat
you neet your solubility limt. W have a four weight
percent margin at the three hour tine point to that
solubility limt. And this is a change which is
primarily due to the change in nmethod, change in
assumed vol une rat her than one which is driven by the
power uprate itself.

CHAI RVAN WALLIS: This is an area where
the staff has not always agreed with you?

MR. SICARD: There have been sone
di scussions with the staff on that. Let's see, Jerry
Hol man, | believe --

MR  HOLMAN: Yes. W have had sone
di scussions with the staff on concerns that they had.
We have come to resolution on those concerns. And
I'I'l let the NRC staff discuss that nore in their
presentati on.

CHAl RVAN WALLI'S:  What's the ultinmate heat
si nk?

MR. SICARD: The ultimte heat sink aspect
of the analysis will be discussed in Dave Viener's
presentati on.

CHAl RMAN WALLI S: | understand it's
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cool ing towers?

MR. SICARD: We have a conbi nati on of wet
and dry cooling towers. Dave, would you care to
answer that?

MR VIENER M/ nane is David Viener, and
"' mthe power uprate nechani cal engineering |ead.

Utimte heat sink consists of the
conmponent cool i ng wat er system aux conponent cooling
wat er system and the wet cooling tower basins. The
conmponent cooling water system uses a set of dry
cool i ng towers. The aux conponent systens renpoves heat
fromthe conponent cooling water systemusing the wet
cool ing towers.

CHAI RMAN WALLI S: The condenser water is
cool ed by normal operation?

MR. SI CARD: The condenser is cool ed by
our circulating water system which is a once through
system cool ed by the river.

CHAI RMAN WALLIS: It's cooled by the
river? Yes.

MR. SI CARD: Yes.

CHAI RVAN WALLI'S: So | just wondered why
you needed cooling towers when you have one of the
bi ggest rivers in the nation runni ng next door?

MR VIENER Well, the plant was
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originally designed to use the river, but during
original licensing it was determ ned to have an
i ndependent - -

CHAI RVAN WALLIS: It case the river dried
up, is that it?

MR. SICARD: | understand that happened to
Beaver Vall ey once.

CHAl RMVANWALLI S:  The M ssi ssi ppi probably
woul dn't dry up, but it mght get diverted under
fl ood.

MR SICARD: W can address that in our
ri sk considerations portion of the analysis.

Let nme go on to the AST dose anal ysis.
Wat erf ord had docunented control roomdose previously
only for the large break LOCA and the fuel handling
accidents. Wiile we were in our power uprate project
devel opi ng analysis in support to it, there was the
i ssuance of the NRC Generic Letter 2003-01 on control
room habitability. And as a result of that generic
letter, Waterford sawthe need to add to its |icensing
basis for the control doses for other events.

W conducted our trace gas test of the
plant in April of 2004, which was after the initia
submittal of our power uprate l|icensing application.

And we have nade a subsequent related but separate
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| i cense anendnent to adopt alternative source termin
order to address the control habitability issues for
t he pl ant. That amendnment is under staff reviewand is
one of the open itens that Kaly had nentioned in his
i ntroducti on.

W have i n t hose anal ysi s bounded what our
control room inleakage is under both nobdes of
operation of our control room Qur control roomwl|
go into what we call a recircul ati on node on recei pt
of a safety injection actuation signal or a high
radi ati on signal at the intakes. And that is a node
where you recirculate and filter the air which is in
the control room

There is al so a pressuri zed node whi ch t he
operators can sel ect and can put the control roomin.
And when they do that, there is approxi nately 200 CFM
of filtered intake flow that comes into the contro
roomto pressurize it.

Qur analysis have assuned values that
bound t he neasured i nl eakage. W assune 100 CFMin t he
recirculation node. It bounds a 79 CFM neasured val ue
and we assunme a 65 CFM value in the pressurized node
t hat bounds a 36 CFM neasured val ue.

DR. DENNING Can you help us a little bit

on that?
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When these pressurized area, it's above
at nosphere?

MR. SICARD: Yes, it is above atnosphere.

DR. DENNING But you're assun ng that
there's still sone inleakage even though it's above
at nosphere?

MR. SI CARD: W have perforned the tracer
gas test, which is consistent with the gui dance of the
generic letter and the NElI industry guidance. And,
you know the result of that test gave a val ue of 36
CFM for the inl eakage.

Part of the reasoning behind doing that
trace gas testing is that there nay be certain areas
of the control room where the differential pressure
may be different than what the neasurenent is, the
i sol ated roonms that connect up to the control room
for instance. And | would let the staff provide nore
expl anation on the logic of that this afternoon, if |
may suggest. But, you know, we have conducted the
analysis in order to bound the results that we have
over here.

The next slide. One of the concerns for
the Waterford dose analysis is that we do have
relatively high chi-over-Q values. The atnospheric

di spersion values do to the Ilocation of these
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at nrospheri c dunp valves to the control air intake for
nost of the non-LOCA transient events. One is cooling
down the plant with the atnospheric dunp valves, so
that is the point of the release for the transient.
That is why that is of interest for these anal ysis.

W have assuned a steamgenerat or | eakage
of 0.375 GPM per generator for steamgenerators under
faulted conditions such as for a main steanm i ne break
or a feedwater line break condition. This is the
value which 1is supported by the operationa
assessnments that are done, each reviewing for the
st eam generator consistent with NEl 97-06. W have
assumed the operational |eakage value for steam
generators that are intact that have not been subject
toalarge transient. W have assuned a 75 gall on per
day limt for the small break LOCA and all the other
events assunme a 150 gal |l on per day value for that.

And we have credited the exi sting operator
actions for selecting the preferred control roomair
i nt ake when the operators go to pressurized node
wi thin the anal ysis.

CHAI RMAN WALLIS: How close is this
proximty that you have?

MR SICARD: It is approximately 21 feet

fromthe cl osest atnospheric dunp valve to one of our
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control roomrenote air intakes.

CHAI RMAN WALLIS: That's not very far?

MR SICARD: No, it is not. That is what
has- -

CHAI RVAN WALLI'S:  So you will be ingesting
not just sone radioactivity, but steam presumably?

MR. SICARD: |f one --

CHAI RVAN WALLIS: It gets pretty warmin
there, like a Turkish bath in the control room

MR. ROSEN: Wen you switch to the
preferred intake, do you get nuch nore distance?

MR. SICARD: Yes, we have a better
geonetry with the preferred intake. The chi-over-Q
val ue goes down by a factor of two for that.

MR. ROSEN. How big is the separation?
You said it was 21 feet in the non-preferred intake?

MR SICARD: | do not recall that nunber.
It is nore than twice the 20 feet. The other intake
is also oriented in a different direction.

This presents theresults for thelimting
events that we analyzed for alternative source term
This shows that we neet the regulatory limts of Reg.
Quide 1.183 of the alternate source term 10 CFR 50. 67
and the five rem GDCl19 general design criteria

requi renent on the control room dose.
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MR. ROSEN:. Usually we put units on tables

t hat were shown to us.
MR. SICARD: | apol ogize. These are rem
TEDE, total effective dose equivalent.

CHAI RVAN WALLI S:  What is the requirenent

MR. SICARD: The requirenent is 5 remfor
all events.

CHAl RMAN WALLIS: So you're getting fairly
close to that?

MR. SICARD: Yes, we are. Fairly close on
a couple of events.

MR. SIEBER If you had | eft the allowabl e
st eam generator | eakage at 150, you woul d have been
above five in your small break LOCA, | take it?

MR. SICARD: Under the analysis we did if
that was the only change we nmade, yes we woul d have
been above five for small break LOCA. We do have sone
conservatisms in that calculation. Because of the
relatively small tine that we had to work with in
bet ween the tracer gas testing and wanting to get a
submttal into the NRC for that event, we have a
relatively conservative rel ease cal cul ati on for snal
break LOCA. W do have the option of going back and

performng a nore sophisticated analysis of the
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rel eases which has the potential of inproving that
mar gi n.

MR. SI EBER: Ckay. Thank you.

MR ROSEN. On line four you have the
st eam generator tube rupture, an acronyn?

MR SICARD: Oh. That is for the
preexi sting iodine spike. One assunes two different
i odi ne spi ke characteristics for events that do not
i nvol ve fuel failure of a preexisting iodine spike and
an acci dent generated iodine spike.

MR ROSEN: So this is sort of with the
preexi sting?

MR SICARD: Yes, that is the worse of the
two scenarios for the steam generator tube rupture.

So we have denonstrated that we nmeet the
acceptance criteria for the alternative source term
and this supports our --

CHAI RVAN WALLIS: Well, let nme go back to
the | ast one. You have a fuel failure of 100 percent
for the small break LOCA. What kind of a fuel failure
are you tal king about that's a 100 percent?

MR SICARD: That is a clad failure. That
is neant to be fuel failure, the sane as --

CHAI RVAN WALLI S:  Just the gas between the

clad --
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MR. S| CARD: Yes.

CHAI RVAN WALLIS: It's not the whole fuel ?

MR SICARD: No, it is not the whole fuel.
Because you would not be uncovering the fuel unti
approximately 15 minutes into the event where the
decay heat would go down. You woul d not be subject to
the fuel melt for that event.

CHAl RVANWALLIS: Well, that's reassuring.

MR. SICARD: And that is an analysis
assunption that is consistent with the dose anal ysis
for the small break LOCA that have been done in the
i ndustry.

So that concl udes ny revi ew of the safety
anal ysis aspects. And if there are no further
guestions, Jerry Holman our nmanager of nuclear
engineering will present the risk considerations.

CHAI RVAN WALLI'S: He's going to present
after the break. W're going to have a break now unti |l
guarter to 11:00. And we'll try to catch up because
we're taking twice as | ong as we schedul ed.

(Wher eupon, off the record at 10:28 a. m
until 10:45 a.m)

CHAI RVAN WALLIS: Let's come back into
sessi on.

W're | ooking forward to Jerry Hol man's
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presentation. W hope that he can get us back on
tinme.

MR. SIEBER. They said it's not risky --

MR M TCHELL: This is TimMtchell. If
could interject one minute. W are ready to tal k about
t he heat bal ance question as far as how we did and
what percentages of delta T if nowis an acceptable
time?

CHAI RVAN WALLIS: Well, why don't you do
that right after lunch when we're in a good nood?

MR. M TCHELL: GCkay. W can wait until
after lunch.

CHAI RVAN WALLI'S:  Yes, | think we should
go ahead with this now since he's up there.

MR. M TCHELL: Ckay.

MR. HOLMAN: Ckay. |'ll go ahead and get
started. |'mJerry Hol man, manager of nucl ear
engi neering. |'ve been with Waterford for 22 years.

|"m going to discuss the risk inpact of
t he power uprate.

W | ooked at all the maj or el enents of the
PRA nodel for its inpact on power wuprate. That
includes the initiating event frequencies, success
criteria. W looked at the failure rates. W've

parti cul ar concentrated on operator response tines and
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the human reliability analysis. W quantified the
core danmmge frequency and the large early rel ease
fraction. And we also | ooked at external events and
shut down ri sk

DR. KRESS: Now you have your own PRA,
take it?

MR HOLMAN: That's correct.

DR. KRESS: And through the industry
revi ew?

MR. HOLMAN: Yes. We have gone through a
owner's group certification process.

DR KRESS: Yes.

MR. HOLMAN: And addressed those issues.

There are no change in plant operation
that would cause any new initiating events to be
included into the PRA nodel.

DR. FORD: What is your basis for saying
t hat ?

MR HOLMAN: There's --

DR FORD: Your factual basis?

MR. HOLMAN:  We've | ooked at the operation
of the plant after power uprate. There is no
significant procedure changes, there's no changes in
the way the plant is operated, operator actions. So

there's no inpact on initiating events.

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

91
DR. FORD: And materials degradation

doesn't come under that sub-bullet?

MR HOLMAN:  No. In fact, what we woul d
look at is in any cases where there mght be sone
addi ti onal wear or degradation --

DR. FORD: Right.

MR. HOLMAN. -- we have nonitoring
progranms to ensure that we capture that wear and do
preventative naintenance prior to it getting to the
point where it would result in any failures or
initiating events.

DR FORD: Well, you nentioned flow
i nduced vibration. Wat would happen, you got a
hi gher flowrate going through the steamgenerat or and
the steamgenerator internals will presunably vibrate
nore and wear nore on anti-vibrations bars, for
i nst ance.

MR. HOLMAN: Correct.

DR. FORD: \What happened if it went so
fast that you go through a tube wall wthin one
operating cycl e?

MR. HOLMAN. Right. W have Don Siska
here, but | think we would not expect to see those
types of differences and changes where the wear rate

woul d increase to get failure within that one cycle.
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DR. FORD: Well, that was the objective of

my question. Wat's your technical basis for saying
that it wouldn't? The reason why we're so sensitive
tothat is, as you knowin the BWRs, the steamdryers,
we've had this problem And no problem no problem
based on analysis there was a problem

MR, HOLMAN:  Yes.

DR. FORD: So what is your technical basis
that you're so sure that there will not be a problem
wi thin one fuel cycle.

MR. HOLMAN. Right. Don?

MR. SI SKA:  |I'm Don Siska from
West i nghouse.

| can speak to the issue of the flow
i nduced vibration, particularly within the steam
gener at or .

W | ooked at the higher flowrates and did
a much nore detail ed type of anal ysis than we had done
originally for these steamgenerators. And all of the
stability ratios, if youwill, and the critical areas
all remained well within the -- bel ow an acceptance
criteria such that we would not predict any sort of
onset of instability or any kind of significant wear
at all, certainly nuch I ess than a structural limt of

a tube within one fuel cycle. And | believe Waterford
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does 100 percent inspection of all active tube during
an i nspection, so we don't anticipate any problens in
t hat area.

DR. FORD: What would the inpact be if you
were wong?

MR. HOLMAN. Well, we have had occasions
back in the original licensing of San Onofre and St
Lucie 2 where we did have vibration in what we cal
t he diagonal bars or bat wings and actually had a
small leak in | ess than one cycle. However, these
were small controlled | eaks and the plant was able to
shutdown  wit hout any significant i ssues. Ve
subsequent |y have done plugging in that region. And
in some cases put stabilizers in an area to nmake sure
that this doesn't continue to happen.

DR. FORD: Are there other conbustion
engi neering designs simlar to yours which are
operating at simlar conditions to this?

MR. HOLMAN: Similar to the outbreak
condi tions you nmean?

DR. FORD: Yes, correct.

MR. HOLMAN. Well, Palo Verde has very
sim lar designs. The actual support, tube supports in
the Waterford st eamgenerator are nore robust than at

Pal o Verde. They have three partial supports at the
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top of the two bundles as opposed to two. And the
supports in the supper two bundle on the vertical
grids connect directly to |I-beans where at Pal o Verde
they float. So we woul d expect at Pal o Verde we woul d
have rmuch nore vibration problens than would
Wat er f or d.

DR. FORD: Ckay.

MR MTCHELL: This is TimMtchell on
what if we're wong.

DR FORD: Yes.

MR M TCHELL: W do follow the EPRI
gui delines on responding to indications of |eakage
wi thin the steamgenerators. Those indications would
have us shutting down nmuch sooner than the 75 gall ons
per day limts that we tal ked about earlier. So it
woul d be sonething that we woul d take very seriously
and respond to operationally and take conservative
action. So it's not anything that we expect, but our
procedures are built to nake sure that that is
eval uated seriously and there is clear shutdown
criteria. | don't remenber the exact criteria, but
it's well below any of anal yzed nunbers.

DR. FORD: Ckay.

DR. KRESS: On your initiating event

frequenci es, do you use the generic values for that or
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do you have plant specific val ues?

MR HOLMAN: Yes, we use a conbination
W start with the generic data. And for those events
wher e we have seen pl ant specific events, such as | oss
of feedwater, we roll in the plant specific.

DR. KRESS: So the only way you can assess
whether there is a change in frequency is nostly
j udgnment. You just | ook at the things that m ght cause
t he frequency to change?

MR HOLMAN: That's correct. And when we
do nodel updates, we go back and | ook at actua
history and we will roll any experience into those
nodel updates and changes.

DR. KRESS: (kay.

MR M TCHELL: This is TimMtchell one.

The one thing we did do as a result of
i ndustry experience, it was within the scope anyway
but we expanded it, was to go look at where the
i ndustry has experienced problens with conmponents as
a result of changes i n power uprates, even just val ves
operating in a different region than what they did
bef ore.

DR. KRESS: That's where | was | eading
with nmy question.

MR MTCHELL: We've tried to | ook at
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t hose cases and even | ook at our nmi ntenance practices
of what do we need to do froma nai nt enance st andpoi nt
to make sure those aren't issues. But our final catch
is we have performance nonitoring program wthin
systemengi neering that after all the testing is done,
we'll continue to nonitor paranmeters, especially on
t he secondary but the primary also, to | ook for deltas
over consistent conditions that we would have seen
prior to the update. And we'll go eval uate those as
part of our corrective action process if there are
any.

We do have sone Arkansas Nuclear 1 that
tells us that even two or three cycles later you can
have problens with things |ike static water cooling
system So our performance nonitoring programwl| be
very detailed and very rigorous at |ooking at changes
and evaluating those changes and |ooking wthin
i ndustry experience as a guide at what things should
we be concerned about as a result of those.

MR. HOLMAN. Okay. W also |ooked at our
success criteria. W ran the CENTS code to do sone
anal yses in order to confirmthat the success criteria
for power uprate would not change. And we found that
it does indeed --

DR. KRESS: Your success criteria was
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what, two out of the three punps?

MR. HOLMAN: That's correct. It would be
things |ike one energency feedwater punp required to
mtigate and prevent core danmge versus two or how
many fl ow paths for safety injection.

Okay. The power uprate teamdid
conpr ehensi ve revi ews of equi pnent for its inpact due
to power uprate. W found that all the systens
operate within allowable imts. EPU w Il not
overstress any equi pment or there was no i npact on any
of the PRA failure rates as the result of power
upr at e.

As we've nentioned before, we do have
exi sting nmonitoring progranms that are in place to
capture and nonitor for any increased degradation or
wear. W have a strong incentive to nake sure we
catch that degradation prior to it actually turning
into equi prent failures.

DR, KRESS: Do you use CHECWORKS or the --

MR. HOLMAN.  We use CHECWORKS for the
fl ow accel erated corrosion, yes.

Ckay. W | ooked at operator response
times. W ran again the CENTS conputer code in order
to determne tines that are avail able for recovery of

offsite power and the tine to core uncovery. In
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general the higher decay heat as a result of a power
uprate reduced operator avail able action tines.

The major inpact is the PRA nodel was a
reduction in the tinme to recover froma | oss of
feedwater and the tine to recover fromoffsite power,
a loss of offsite power. Typically what we're | ooki ng
at is the time to uncover the core here and with the
hi gher decay heat, that is a little bit shorter.

CHAI RMVAN WALLI'S: This is where you have
t hese reductions from40 mnutes to 2 m nutes?

MR. HOLMAN. That was result of nore
rigorous analyses and |ooking at different brakes
sizes for that range, that's correct.

CHAI RMAN WALLI S:  You concl uded that two
m nutes was too short that you' d assuned that they

fail ed?

MR. HOLMAN: In cases where the tinme frane

was t oo short to credi bly have operators take acti on,
we just assunmed that that action was taken.

kay. So this slide shows the inpact of
t he domi nate operator recovery actions before power
uprate and after power uprate and after power uprate.
The tinme to core uncovery before power uprate com ng
out of the CENTS anal ysis was 82.6 m nutes. And after

power uprate because of the higher decay heat, it's
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reduced to 68 mnutes. That shorter tinme available
translates into a small increase in the failure
probability or the nonrecovery probability. So that's
an exanpl e of the tech 92 that we're tal ki ng about for
power uprate.

CHAI RVAN WALLI' S:  You have aux feed. What
is this feedwater recovery? You got two sources of
f eedwat er.

MR HOLMAN: Yes. W have our main
feedwater. W have three energency feedwater punps,
two notor driven and one is a turbine drive EFW punp.
W al so have a separate punp that we call an auxiliary
feedwater punp. It conmes off of the nain condenser.
So those are the type of actions that we would be --

CHAl RMVAN  WALLIS: So what's being
recovered here? Wiich of those different sources of
feedwater is being recovered?

MR  HOLMAN. We'll step through a
progression of what the operators would do given a
| oss of feedwater.

The first thing they woul d do woul d be try
and start energency feedwater. If that does not work,
they'Il go the next thing. If it continues not to
work, we've also got an action to depressurize the

steamgenerators and try and use the condensate punp.
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So there's a progression of actions.

The only thing that's changi ng for power
uprate is the total anount of tine that's available to
conpl ete those actions before we reach core uncovery.

MR. SIEBER. This is a side question. You
now have declared your atnospheric dunp val ves as
safety related and they're required to be operable
above 70 percent power?

MR. HOLMAN:  Correct.

MR. SIEBER. For nmitigation of a snal
break LOCA. Was the fact that you now need them that
beconmes a new event with a different frequency; is
that figured into your risk cal cul ation?

MR. HOLMAN: The credit for the
at nrospheric dunp valve was required for the
conservative licensing basis snall break LOCA node
t hat has the Appendi x K conservati sms.

For the PRA nodel we're | ooking nore at a
realistic small break LOCA. On a realistic analysis
basi s we do not require that sanme automatic feature of
the ADV. So we did not have to change or in corporate
that ADV as part of our success criteria for the PRA
nodel .

VR. SI EBER: But you have sone

docunentation that it establishes the reasoning path

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




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

101

where you docunent that concl usion?

MR. HOLMAN: That's correct. That's part
of the CENTS anal ysi s.

MR. SIEBER. Al right. Thank you.

MR. HOLMAN: Ckay. We quantified the core
damage frequency increase as a result of power uprate
and determined to be 3.5 times 10 to the mnus 7.
That's a snall increase that neets the Reg. Guide
1. 174 gui dance.

W al so quantifiedthe large early rel ease
frequency to be Il ess than one tines 10 to the m nus 7.
So at the end of power uprate our new core damage
frequency is 5.9 tines 10 to the m nus 6.

MR. ROSEN: Now have you had a peer review
of your PRA?

MR. HOLMAN. Yes. We did a peer review
com ng out of the owner's group. For the power uprate
nodel we've addressed all of the major itens that came
out of the peer review with the exception of three
significant ones. Those were all related to the | evel
two anal ysi s nodel .

For this effort on power uprate we did not
use the full level two. W did a sinplified alert.

MR. ROSEN:. Now you're saying that peer

review | ooked at your power uprate calcul ations as
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wel | ?

MR. HOLMAN: No. The peer review was for
a previous version of the PRA nodel that we built the
power uprate off of.

MR. ROSEN: And the peer review had no

guarrel with 6Eto the mnus 6 for internal events at

Wat er f or d?

MR HOLMAN: That's correct.

MR. ROSEN. What in your opinion gives a
result that low? | would expect it would be tw ce

that or maybe three times of that in a PW\R

MR. HOLMAN: Right. Prior to the |atest
update, LOCA frequencies, small break LOCA in
particular had dom nated, had been a significant
contributor. The |ast update revised the initiating
event for LOCAs consistent with the |atest NRC
gui dance. And that reduced the core damage frequency.

The other thing is the convolution
approach that we take to recovery of loss of offsite
power, that was al so a benefit.

Some detailed look at the different
combi nati ons of recovery of offsite power. So, again,
it'"s a nore inproved and detail ed anal ysis which has
gi ven us that benefit.

MR. ROSEN. While I've interrupted your
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talk, let nme ask you a related question. Part of the
di scussion here today wll be about the |arge
transient testing and the desire on the part of
Entergy to not do the large transient tests at
Wat er f or d.

Now in the attachnment 5 to the suppl enment
testing, the startup testing suppl ement rather, there
is astatenment | want you to hel p nme understand. It's
tal king about a SCRAM from full power, fromthe new
extended power. It says "A SCRAM or the potential for
a SCRAM from a high power |level results in an
unnecessary and undesirable plant transient cycle on
the primary system And the risk associated with the
intentional introduction of a transient initiator
while small, should not be incurred unnecessarily."

Now, that statenent does not quantify what
the word "small" nmeans. And |I'd ask you to help ne
with that. Wat is your view of the risk of a ful
power SCRAM?

MR. HOLMAN: W have not quantified that
specific transient and the i npact of doing that test.
| think it was meant to be a nore general statenent
that anyway tinme you initiate you reactor trip, there
is sone consequence to that.

VR. CONSTANCE:  Hello. |'m David
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Constance. And I'mwth Entergy, and I'll be
presenting testing |later on day.

Jerry, we did get sone of those nunbers in
for the event specific risks for turbine trip. | don't
recall what the nunbers were, but they were indeed in
our opinion small but should not be di scounted.

MR. ROSEN. Wat do you nean by small?

You nean --
MR. CONSTANCE: Less than ten to the m nus
6.
MR. ROSEN:. Less than ten to the mnus 67
MR. CONSTANCE: Ri ght.
MR. ROSEN. Ckay.
DR. KRESS: Refresh ny nenory about this

Waterford site. Wat sort of popul ation density does
it have around it, do you recall those nunbers?

MR. HOLMAN: No, | don't recall those

nunbers.

DR KRESS: Is it near a big city.

MR HOLMAN: Waterford is about 35/40
mles outside -- west of the city of New Ol eans.

DR. KRESS: That would be a | ow popul ation
density side.
MR. LEONARD: This is Ted Leonard, the

proj ect | ead.
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The site's situated in a rather |[|ow
popul ation area. There's a lot of industry on the
river, petro-chemindustry on the river near the site.
Probably the largest town of LaPlace is about five
mles away from the plant as the crow flies. New
Oleans is like 50 m|es away.

CHAI RMAN WALLIS: It's getting further
away. It says 35 mles in the SER

MR M TCHELL: It probably is 25 niles to
t he suburbs for sure.

MR SIEBER It's a fluid situation.

MR. HOLMAN. Ckay. This slide shows the
relative contribution of different sequences. As you
can see, the risk at Waterford is donm nated by tota
| oss of feedwater and station bl ackout events.

MR. SI EBER: There was question about how
much fuel oil that you have to sustain the loop in
that. And it says you will increase the capacity of
your di esel tanks by the end of next year. What do you
plan to do? Install additional tanks or --

MR M TCHELL: Yes. This is TimMtchell.

David Viener will talk about it in nore
detail during part of his presentation. But we do
pl an on addi ng additional tanks to address operator

concerns or our concerns about the operators tend to
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fill the tanks so full wth little room to the
overflow. Now the overflow is captured, but the fact
that after a surveillance we'll have pronpt action to
go refill the tank each tine. And the frequency of
doing that, we think we can inprove our nargin and

i mprove -- or harden oursel ves agai nst operator error
with respect to things like overfilling the tank.

MR. SIEBER. So you don't plan to put in
additional tanks. You just plan to keep it fuller?

MR MTCHELL: No. I'msorry. The
imrediate is we will keep it fuller until we get the
addi ti onal added, which is by Decenber of 2006. So we
are working on pursuing that design right now to add
t hat additional tank.

MR. SIEBER. WII| that be an underground
t ank?

MR MTCHELL: It will probably be a tank
| ocated in our cooling tower areas. Do we have an
exact spot picked? There's three spots.

MR. SIEBER: And that single third tank
will feed multiple diesel generators?

MR. M TCHELL: Yes. W have a cross
connect between the qualified tanks that this third
tank will be able to supply both tanks. But, Joe?

MR. REESE: This is Joe Reese with
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engi neering with Entergy at Waterford 3.

Currently we' re conpl eti ng a scopi ng st udy
to |l et an engineering contract on the design of the
t ank.

The predomi nate |ocation selected right
now is in our wet cooling tower area. And the
predom nate design would be | ooking at a safety
related seismic tank that would have the ability to
feed either diesel generator storage tank.

MR SIEBER So it's a safety related

t ank?

MR REESE: That's correct.

MR. SI EBER: Ckay. Thanks.

DR. KRESS: Could | see your previous
slide a nomrent? Could you tell nme, is that the -- did

t he sequences that contribute to the core damage
frequency at the extended power uprate condition, is
t hat what - -

MR. HOLMAN: That's correct, yes.

DR, KRESS: GCkay. Whhen you do a delta
CDF, then do you just | ook at the dom nate sequences
in your--

MR. HOLMAN: Yes, we quantified the entire
nodel so we captured all of the sequences.

DR. KRESS: Oh, you capture all of them

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

108

MR, HOLMAN:  Yes.

DR. KRESS: GCkay. kay. Thank you.

MR SIEBER \Wiat is the delta CDF between
non-uprate and uprate conditions?

MR. HOLMAN. The delta CDF due to power
uprate was 3.5 times ten to the mnus 7.

MR. S| EBER.  Ckay.

MR. HOLMAN: Okay. We |ooked at externa
events. There was a slight increase in the fire core
damage frequency as a result of the small decrease in
avai |l abl e recovery tines. W quantified the delta CDF
for fire to be seven times ten to the mnus ten.
There were no other inpacts to any of the other
external events as a result of power uprate.

W al so | ooked at the --

MR. ROSEN. Wiat is the fire portion of
CDF? Not the delta, the total ?

MR. HOLMAN: The percent?

MR. ROSEN.  Yes.

MR HOLMAN: | don't have that nunber off
the tope ny head. It's --

CHAI RVAN WALLIS: Well, the fire risk
have is 8.15E to the mnus six, which is bigger than

your internal events CDF
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MR. HOLMAN: The fire risk value that we

calculate is based on the very conservative approach
in the FIVE nmethodology. So it's hard to nake a

appl es- and- appl es conparison to the internal risk.

MR. ROSEN: But based on what our Chairnman

just said, it would roughly equival ent --

MR. HOLMAN: Roughly equi val ent.

MR ROSEN. -- to the internal events
risk.

MR HOLMAN: That's correct. And the
del t a- -

CHAI RVAN WALLI'S: The delta is mnute.

MR. HOLMAN. Right. That's correct.

MR. ROSEN. The change is ninute because
of this. But an inportant contributor to fire, the
CDF effort is based on the FIVE anal ysis at Waterford
is fire?

MR HOLMAN: That's correct.

MR. HOLMAN. Ckay. W' ve |ooked at
shutdown risk. There were no uni que aspects of power
uprate that would cause us to change the risk at
shutdown conditions. W |ooked specifically at
mai nt ai ni ng safety functions during shutdown. There
wer e no changes to our shutdown operations protection

pl an.
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W did | ook specifically at sonme of the
cal cul ations that we have to determne tine to boil
under shut down condi ti ons, and have nmade t hose updat es
as a result of the higher decay heat, folded that into
operating procedures.

Therefore, overall we |ooked at all the
PRA major elements for its inmpact on power uprate.
There was a m nor reduction in the avail abl e recovery
time for several operator actions dom nated by the
recovery of offsite power.

Power uprate has a very snall increase of
the risk, the 3.5 tines ten to the mnus seven.

So that concl udes ny presentation on risk
considerations. |If there are no other questions, |'lI
turn it to Dave Viener to tal k about our engineering
i mpact .

DR. KRESS: You said your LERF cal cul ation
was not the full level two, but just the sinplified
nmet hodol ogy that the NRC uses?

MR HOLMAN: That's correct. Yes. The
sinplified LERF.

CHAI RVAN WALLI S: Thank you. And you've
gained us a little bit of tine.

DR. KRESS: Yes. Thank you.

MR. HOLMAN:  Thank you.
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MR. VIENER. Good norning. M nane is
David Viener. |'mthe extended power uprate nechani cal
| ead on the project. |I've been at Waterford for 14
years, all in the design organization. |'mhere to
di scuss the engineering inpacts as a result of the
power upr at e.

The project team reviewed all plant
system conponents and structures the plant could
safely operate to the extended power uprate
conditions. |f the design was inadequate, nods were
proposed and they were scoped and designed. |If the
desi gn margi ns were acceptable, the design basis was
clearly updated to denonstrate acceptance for power
upr at e.

Some of the significant nodifications for
power uprate includes the replacenent of our high
pressure turbine steampath, that's due to the
increase in volunmetric flow as a result of power
upr at e.

W are rew nding the generator to accept
the new electrical load as a result of the therma
power i ncrease.

W are replacing our generator output
breakers and switching station and bus work and so

forth. That's again is to accept the new electrica
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| oad as a result of power uprate.

W are repl aci ng our al pha transforner and
i ncreasing coolinginour bravo transformer. Again, to
i ncrease the design to accept the newelectrical |oad.

MR. ROSEN: David, your first bullet on
that slide, replacing the turbine steampath. Could
you be nore specific? That's short of shorthand. Tel
nme in sonme detail what you're actually doing.

MR. VIENER: The steam path repl acenent
i ncludes a newfull reaction rotor, the i nner cylinder
and flow guides to the turbine. The valves are not
bei ng repl aced.

MR. ROSEN. Any pi pi hg changes?

MR. VIENER: No piping changes at all
Just -- well the nozzl es because we're going to a ful
arc adm ssion machine. Right now we're at a partia
arc adm ssion nachine. And we're going fromthat one
nozzle to four nozzles. So there will be sone machine
work at the turbine for that.

MR. ROSEN. So sone piping changes,
obviously to match up --

MR. VIENER. To match up with the new
turbine. That's correct.

MR. ROSEN. But no new val vi ng?

MR. VIENER: No new val vi ng.
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MR. ROSEN. The valving will be upstream
of those piping changes, is that correct? The
exi sting val vi ng?

MR. VIENER  The existing valving wll
remai n. There's no change to the steamchest at all as
a result of the steampath in place.

MR. ROSEN. And what about the position of
t he val ves, the control valves?

MR. VIENER: They are not noved. There's
no physical nodification at all.

MR. ROSEN. Ckay. But they will operate at
a different point.

MR VIENER. That is correct.

MR. ROSEN: Because of the higher steam
fl ow?

MR. VIENER: The hi gher steam fl ow

MR. ROSEN: Now how cl ose to val ves w de
open are you?

MR.  VIENER. W have designed the
operating point for the turbine to accombdate a 1000
tubes plugged and also include a one percent valve
margin on top of that. So that's should roughly give
us about 12 pounds of margin fromthe steam outl et
nmoving forward with the power uprate. Qur design

shoul d assure us that we do not operate with val ves
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wi de open.

MR. ROSEN. But you're close, it sounds
like.

MR VIENER We will be close. But our
current tube plugging is about 550 on one generator,
450 on the other. W're going to a 1000 on both
generators. Accomopdating that pressure drop as a
result of that, as well as add anot her one percent of
margi n on top of that.

MR. ROSEN. So when are you going to -- |
guess you'll have the experience of setting those
val ves as you creep up towards full power? Wat's
your pl anning there?

MR. VIENER  The valve -- David Constance
is maybe better to answer this question.

MR. CONSTANCE: |'m David Constance and
"1l be doing the static testing at Waterford.

And two aspects of the turbine control
systemthat we'll be validating during startup is the
turbine valve curve, which is the negawatt to val ve
position curve and al so the megawatt to turbine first
stage pressure curve; both will be validated during
pl ant startup.

MR M TCHELL: This is TimMtchell

Val ve setup will actually occur prior to
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rolling the turbine the sane tine. So the validations
will occur after the turbine is on line. But the
bi ggest change with val ve positions is going to the
full arc versus partial arc. Instead of having three
valves full open and one valve throttling, we wll
have all four valves throttling even at 100 percent
power. And | believe the projection is that'll be
roughly 80 percent open. |Is that close?

MR. CONSTANCE: Yes, sir. Approximtely
80 percent open.

MR. SIEBER | guess the only inpact that
t he governor valve position has is on the governor
action on an overspeed. And presunming that the
governors have sonme inpact as they tried to close
before the throttle valves trips. But typically that's
not the deciding factor. And so that's the only safety
issue that | can see that cones out of that, other
than you may not be able to get the full power. |If
you don't, that's the way it goes.

CHAI RVAN WALLI'S: So you're only changing
one stage in the turbine?

MR. VIENER: It's a whole rotor change.

CHAI RMAN WALLIS: It's a whole rotor.
It's one stage though?

MR. ROSEN. Hi gh pressure.
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MR. VIENER: High pressure and is eight

st ages.

CHAI RMAN WALLI S:  You have eight stages in
that one. Well, that makes nore sense.

MR. VIENER: Right, eight stages in that
one.

CHAI RVAN WALLIS: | was puzzled by it. So
by a stage you nean ei ght stages --

MR VIENER That's correct.

MR SIEBER Five for himin the rotor
section.

MR. ROSEN. Now you're al so not doing
anything to the | ow pressure end of the turbine? You
have two | ow pressure?

MR VIENER: We have three.

MR ROSEN:  Three.

MR. VIENER: Low pressure and no changes
are required on the | ow pressure turbines.

DR. RANSOM Does that nean the power
di stribution anong the high pressure and | ow pressure
turbines, all of the power increase is in the high
pressure turbine?

MR. CARUSO. | do not know the bal ance of
the way the power -- you know, between high and | ow

Hi gh takes the mgjority of it, but --
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MR. SIEBER. Since you're getting it by
nore steamflow, it would be essentially divided

bet ween hi gh pressure and | ow pressure.

MR VIENER Yes. |'mnot sure of the
bal ance.

MR SI EBER: Because you've got nore steam
flow.

MR M TCHELL: This is TimMtchell

Because of the HP turbine nodification, it
will be carrying nore | oad.

MR. SIEBER R ght.

MR. M TCHELL: But the LPs will be picking
up sone portion of that load. | can't either tell you
t he percentage or the percent change, but it will be

di stributed over the entire turbine train. However,
the HP will be redesigned to be a nore efficient rotor
and it will take the majority of the increase.

MR. SIEBER Well, it's not evenly divided
anyway. The very first row of bl ades produces a | ot
of horsepower conpared to everything el se.

MR M TCHELL: That is correct.

MR. VIENER: Ckay. W also are planning
sonme changes on our heater drain valves. W are going
to be doi ng sonme tube staking in our condenser to nmake

sure we do not have tube vibration novenents with
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power upr at e.

And we do have sone control system and
i nstrument ati ons which include setpoint, range and
scal e changes. And results in about four transmtters
to be repl aced.

MR. ROSEN. What's the material of
construction of the condenser tubes?

MR. M TCHELL: The condenser tubes are
stai nl ess.

MR. VIENER:  Stainless.

Ckay. Wth the higher decay heat, it
didn't result in any physical changes to our safety
systens with the ultimte heat sink. The systemw ||
still be capable of dissipating the heat |oads the
normal shutdown and acci dent conditi ons.

The water sources are still adequate to
mai ntai n cooling to the essential plant equi prent. And
equi pnent operating tines, this will increase post
acci dent whi ch does inpact our fuel oil. And | think
we did tal k about sonme plans to increase margin at the
site on fuel oil.

MR. ROSEN:. Let's go back to 41 again, the
previ ous slide.

MR. VIENER  Sure.

MR. ROSEN:. VWhat are these transmtter
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that are being replaced and the setpoint, range and
scal e changes. And what instrunentation are you doi ng
t hat on?

MR VIENER. 1'd like to turn that
guestion to Ral ph Schwartzbeck, our BOP | ead.

MR, SCHWARTZBECK: |'m Ral ph Schwart zbeck
wi th Enercon Servi ces.

The four transmtters that are being
repl aced are two main steampressure transmtters and
two boric acid makeup level transmtters.

The setpoint changes are  basically
operating points for those transmtters. W had to
recalibrate some of the transmitters to give them
i ncreased range of operation. W have to rescale sone
of the board neters to show with the new operating
condi ti ons.

The setpoints that we really did -- one
maj or setpoint was the | ow steam generator pressure
trip that was done in the reactor protective system
But other than that, it was just mnor novenents
around just to make sure the controls worked Iike for
the feed punp turbines and things like that. Just to
make sure that they will operate within their design
conditions at uprated power.

MR. ROSEN. You said | ow st eam gener at or
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pressure?

MR. SCHWARTZBECK: Yes. That's the only
pl ant protective system setpoint that is being
changed. And that was discussed earlier.

MR. SIEBER. That's a pretty big change.
You go from 764 to 662. Wiy are you changi ng t hat
agai n?

MR. SICARD: This is Paul Sicard.

The reason why we are changi ng that val ue
is to provide operational margin for the plant. W
are lowering what the full power steam generator
pressure is based upon our operating point for the
power uprate conditions, therefore we wanted to | ower
t hat setpoint such that it was not going to cause any
increase in probability of an inadvertent trip.

And we ran sone analysis in order to see
where it woul d nmake sense to push that number | ooki ng
at various ranp rates and the inpact on plant
tenperature. As a result of that, we adopted the
anal ysis value that is associated with that nunber
t hat' s approxi mately 100 pounds | ower than that in our
safety analysis and we're able to denobnstrate
acceptabl e performance in the safety analysis based
upon that val ue.

Does that answer your question?
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MR. S| EBER  Yes.

MR. VIENER: Ckay. Go the fuel slide.

DR. RANSOM Let ne go back to the punps
for a mnute. The main coolant punps. As near as |
can, if I'm not wong, they'|ll see about a three
percent increase in l|load. And there's been no
di scussi on of what effect that has on the system

MR. VIENER The limting condition on the
reactor cooling punp is during startup.

DR. RANSOM |s what?

MR. VIENER |Is during startup where
reactor coolant is actually cool er and hi gher mass
flowas aresult during startup and provi des nore draw
on our notors.

DR. RANSOM Right. The notors will take
t hat and --

MR. VIENER. W' re not changing the
startup sequencing in the reactor cool ant punp notors.

Once you get up to nomnal T tenperature, they're

cold
fine. They' re operate well within the design limts.
MR. SIEBER  Most cool ant punp notor
failures are when the plant's cold, and in particul ar
fromthe in rush when you first start the punp. Once

you're operating, they' Il run for a long tine.

MR. VIENER. Ckay. On the energency
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di esel generator fuel oil, we are raising the m ni num

capacity requirenent in our storage tank to maintain

t he seven day supply for our current |icensing basis.

We do have a conmit nent

to add additional storage.

That should be conplete by the end of 2006. And Tim

descri bed and Joe descri bed what our plans were for

t hat .

MR. S| EBER:

Now, there is actually no

additional fuel oil consunption caused by the EPU

This was an error that's been around for a long tine,

| take it.

VR. VI ENER:

consunption as a result

There will be nore

of EPU because our ultinmate

heat sink equipnent, sonme of it has to operate a

little bit longer as a

result of extended power

uprate. Therefore, nore fuel will be required.

MR. S| EBER

tower punps, right?

MR. VI ENER
fans.

MR. S| EBER

MR. VI ENER
wat er punp.

MR. S| EBER

MR. M TCHELL

But those are those cooling

That's the wet cooling tower

Ri ght .

And our aux component cooling

Ckay.

This is TimMtchell.
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But you're right. There was design and
issue with margins that existed for quite sonme tine,
and this is predominately driven -- the nodification
is predomnately driven to elimnate really both

i ssues. But the significance of it is is preexisting

to EPU.

MR. SI EBER: Ckay. Thank you.

MR. ROSEN: This commitnent to add the
additional storage, that will be conpleted prior to
t he EPU?

MR. M TCHELL: That additional storage
wi |l be provided prior to Decenber of 2006. Not prior
to EP, I'msorry.

MR. VIENER On our energency feedwater
system it was reviewed and our systemflowis still
capabl e of mitigating agai nst feedwat er demand events.

And our normal and backup condensate
sources are still adequate to bring the plant to
shut down cool i ng condi tions.

On our shutdown cooling system the system
still will be capable of achieving cold shutdown in
accordance wth Reactor System Branch, Branch
Techni cal Position 5-1.

And our refueling technical specification

time limts to reduce shutdown flow wll remain
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unchanged as a result of power uprate due to the
conservatisnms that were in the current anal ysis.

Fuel pool cooling, power uprate is
proposing a 1 and a half percent increase in decay
heat for the fuel pool cooling analysis. W reracked
in 1008 and the anal ysis assunmed an 8 percent power
uprate at that tine. This uprate is basically
captured in the Appendi x K on recapture, nmargin
recapt ure.

Del ay heat renoval anal ysi s does bound t he
capacity of the fuel pool. W wll still naintain the
licensing basis tenperature |linmts as a result of
ext ended power uprate. And the bounding tinme to boi
analysis will remain unchanged as a result of power
upr at es.

MR. ROSEN: How is that possible? | nean,
if you re putting nore fuel into the pool and your
assunption in the time to boil analysis is set, you
| ose cooling to the pool at the worst tinme, how do you
end up with the -- | would expect there would be
change of one and a half change?

MR. VIENER: The |icensing anmendnent in
1998 used the ASB 9-2 decay heat and there's a typo in
t hat decay heat equation that was used at that tine.

Cal cul ating the decay heats used in that
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typo provided very conservative results. Extended

power uprate easily masked those conservatisms, and

therefore the time -- the bounding analysis which is
the full core offload, will remain unchanged.
MR. ROSEN. | understood up to the point

where you said there was a typo. And the bounding
anal ysis of the EPU remai ns unchanged because of the
typo is taken out or not? | don't understand.

MR. VIENER: No. Well, noving forward we
used the correct ASB 9-2 equati on.

MR. ROSEN. | see. okay. And the next
sentence remai ns unchanged because you changed the
analysis to correct a prior error?

MR VIENER That's correct. That's
correct.

MR. ROSEN:. Ckay. But "unchanged," you
nmean it's not higher than it was?

MR VIENER: It's not higher than it was
docketed before. It was roughly a little |ess than

t hree ops.

MR. ROSEN: And now we're confident that's

right?
MR VIENER |I'mvery confident that's
right.

As far as EPU i npact on ongoi ng industry
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i ssues concerni ng cont ai nment overpressure, currently
Waterford 3 does not credit contai nment overpressure
inthe net positive suction head anal ysis on ener gency
core cooling punps. EPUw Il still maintain that
assunpti on.

As far as EPU has no i npact on the safety
injection sunmp performance as discussed in the
recently rel eased generic letter.

EPU has not proposed any system change
i nsi de contai nment, as wel |l as our nmi ni numcont ai nnment
sunp | evel and our sunp tenperature in contai nnment
remai n really unchanged as a result of power uprate.

MR. SIEBER: \What you say on this slide is
it doesn't tell the whole story, right? You increased
the m ni num tenperature of containnent to nake sure
you had enough punp suction head?

MR. VIENER. No. No. W do not credit
contai nment pressure at all for the NPSH anal ysis on
t he emergency --

CHAI RMAN WALLI'S: That's a m stake in
sonmething that we got in our literature.

MR SIEBER  Right.

CHAI RMAN WALLIS: That has given the
i npression that there was a --

MR SIEBER  Right.
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MR. HOLMAN: This is Jerry Hol man.

The change in mninum contai nment
tenperature was the result of the |large break LOCA
ECCS performance. It is not factored into the net
positive suction head anal ysi s.

MR. SICARD: This is Paul Sicard.

Let me point out the change is to nove the
exi sting requirenent fromour technical requirenents
manual to the technical specifications. So it is not
a change i n any anal ysi s assunption, but nmerely in how
we are enforcing that assunption.

MR. SIEBER. | guess | need sone
clarification, though. |If you increase the
tenperature of the containment and thereby the
potential stored energy there, why would you do it --
for what reason would you do it other than to nmake
sure you had enough punp suction at the sunmp? |'m
m ssi ng somet hi ng here.

MR. SICARD: Ckay. This is Paul Sicard.

For the NPSH anal ysis or prepower uprate
conditions as well as post power uprate conditions we
do not consider any increase in containment pressure
t hat occurs because of the | oss of cool ant in the nmass
and energy release to the containment. That anal ysis

for net positive suction head and punp perfornmance
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assunmes that the containment stays at its initia
pressure for the purpose of evaluating the punp
per f or mance.

Now, when one gets into the | oss of
cool ant accident, there one does account for the
m ni mum contai nnent  response, m ni mum pressure
response. And that is part of the approved
West i nghouse LOCA net hodol ogy for determ ning peak
clad tenperature.

CHAI RMAN WALLI'S:  So there is an effect of
cont ai nment pressure on net positive suction head?

MR SIEBER Well, it is in a way and it
isn't in a way.

CHAI RVAN WALLI'S: Two separate
cal cul ati ons.

MR. SICARD: |If we had considered --

MR. HOLMAN: There are two anal ysi s.

MR. SICARD: Yes. If we had considered
contai nment over pressure for net positive suction
head, that woul d give us inproved margi n because that
woul d gi ve you nore pressure to assist the punp. W do
not consi der that additional termfor the net positive
suction head anal ysi s.

MR. SIEBER. You're not taking credit for

the LOCA pressure? You're taking credit for the
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contai nnment condition? |Is that a way to state it?

MR. SICARD: W are taking credit for the
containnment initial pressure of approximately one
at nosphere.

CHAI RMAN WALLIS: That's all.

MR SICARD: And that is all

CHAI RMVAN  WALLIS: That's easy to
under st and.

MR. SIEBER. Well, yes. The --

MR VIENER. W follow the reg. guide
requi renents as far as design and t he ECCS punps. And
if I"'mnot mstaken, it's the contai nment pressure and
t he vapor pressure you assume will cancel out. Ckay.
So all you have is the NPSH required of the punp | ess
the pressure drop from the contai nment sunp to the
ECCS punp and the elevation. That's the only factors
you credit in the NPHS anal ysis.

DR. KRESS: And what did you do about the
sunp screen bl ockage in this anal ysis?

MR. VI ENER: Power uprate does not i npact
t hat sunp bl ockage anal ysis at all.

MR. SIEBER Yes, it's the same sunp.
Sanme debri s.

CHAI RVAN WALLI'S: But you still have the

problemif there was one with sunp screen bl ockage.
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It doesn't go away.

MR. SIEBER It doesn't get worse even

MR. VIENER  Yes. W do plan on follow ng
t he gui delines of the generic letter that was issued.
And we have taken sone actions and we've got future
actions that are upcom ng.

CHAI RVAN WALLI S:  What kind of insulation
do you have on your steam generators?

MR VIENER What 1'd like to do is
introduce Maria Rosa Qutierrez. She's the one that's
our lead in this issue.

M5. QGQUTIERREZ: My nane is Maria Rosa
Gutierrez. | work at Waterford 3 i n desi gn engi neering
depart ment.

The question was insulation on the steam
generators?

CHAl RVAN WALLI S:  Yes.

M5. CGUTIERREZ: W have reflective
encapsul at ed i nsul ati on and al so sone Nukon bl anket s.

CHAI RVAN WALLIS: So it's all reflective
nmetal ?

MS. GUTI ERREZ: No, not reflective netal.
The only place we have reflective netal insulationis
on our reactor.

CHAI RMAN WALLI'S: So you have fi bergl ass
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on the --

MS. GUTI ERREZ:  Yes.

CHAIl RMAN WALLI S: -- steam generators?

MR. M TCHELL: And on the piping.

M5. GUTI ERREZ: And on the piping al so.

MR. ROSEN. Any calciumsilicate?

MS. GUTI ERREZ: No, we do not.

CHAI RVAN WALLI'S: But you have those 70
truckl oads of fiberglass or whatever it is that we
wer e tal ki ng about.

M5. GQGUTIERREZ: | wouldn't say 70
t ruckl oads, but yes we do.

CHAl RVAN WALLIS: Okay. Well, that's
anot her questi on.

MR. ROSEN:  For another tine.

MR. SIEBER  Yes.

CHAI RVAN WALLI S:  For another time. We'l|
probably see you agai n.

MR. VIENER. Ckay. Due to operating
experience, we | ooked at vibration pretty in depth. On
a steam generator Don Siska tal ked about we did do
extensive evaluations on our steam generator and
determ ned that we shoul d not experience any probl ens
due to vibration.

DR FORD: Could | just return to this
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particul ar one? When you say "evaluated," you really
nmean anal yzed? You didn't do any experiences or
conparison with plant data, is that correct?

MR. VIENER: Let ne turn that question
over to Don Siska?

MR SISKA: As far as the tube bundle
eval uation, that was a full anal ytical eval uation, you
know building the nodels and based on test data
comng up with analytical results.

DR. FORD: Can you tell ne nore about the
test data?

MR SISKA: The test data for the tubes
were based on the tests that conbustion engi neering
had done back in the 1970s for that particular tube
bundl e design. Triangular pitch, you know one inch
apart. And cones up with essentially constants that
fit into these Connor's equations and such to predict
fl ow i nduced vi brati ons.

DR. FORD: And those experinents, that
combusti on covered conditions that you'll be having
under EPU?

MR SISKA: That's correct. Yes.

DR. FORD: Ckay. On the Palo Verde
design, the dry design. First of all, is the dryer a

safety rel ated conponent ?
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MR. SISKA: No, we do not consider it

safety rel at ed.

DR FORD: So if there's a | oose parts of
that and it inpacts on the main steami sol ati on val ve,
does that not nake it a safety component?

MR. SI SKA:  Well, one could postul ate sone
pi eces. | mean, probably the biggest thing would be
the dryer bolts. Those are the only thing we' ve ever
seen actually fall apart fromthere. And in general,

t hose fall down onto the separator deck. But it's not
i npossi ble to say sonething couldn't get into the
steamdryer or into the main steamine, but it would
seemvery unlikely.

DR. FORD: (kay. Now the question at Palo
Verde design, it is not exactly the sanme, is it?

MR. SI SKA: The dryer design is exactly

t he sane.

DR. FORD: The dryer? Okay. But the
steam flow will be different, won't it, because
there's different -- there's only one steamoutl et at

Waterford and there's three at Palo Verde? So the
steamflow will be different?

MR. SI SKA: The steamflow up in the upper
drum in particular, yes, it has higher steam flows

t hrough Pal o Verde. The dryer, it's unusual to say,
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but the actual Palo Verde which runs at a little
hi gher power than the Waterford EPU actual |y has | ess
dryers because it's a smaller steam drum

DR. FORD: So if you take the experience
that we're unfortunately learning from the boilers
where vibrations in the boiling water reactor steam
dryers, certain designs of them gave -- and you can't
say therefore in your particular design at Waterford
that you could not get unexpected vibrations?

MR SISKA: | will never say never, sir.

DR. FORD: Because you don't have anyt hi ng
to conpare it with, because you don't have data to
conpare it against?

MR. SISKA: Yes. W actually have two
pi eces of data. The initial testing that was done on
these dryers |ooked at pressures from 600 to about
1200 psi and 30 to 60 kil opounds per hour, which is
within this range. Now, again, that was not done from
a structural sense. That was done mainly to determ ne
noi sture carryover capabilities. But, you know, it was
some rather significant testing.

And then secondly, Palo Verde which has
been operating for nearly 20 years with exactly the
same design and higher flow rates, in particular the

dynam ¢ pressure through Pal o Verde's dryers i s about
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15 percent, 18 percent higher than what we expect at
Waterford during EPU. So we would expect that that
type of work at Pal o Verde woul d bound anyt hi ng t hat
Waterford will see.

MR. M TCHELL: One other point. This is
TimMtchell.

The dryers on a boiler are vastly
different than what are in the steamgenerators. So
we have conpared it to the best data that we have
available to the nost stringent experience, which
woul d be the Palo Verde experience as well as the
original testing.

DR FORD: Ckay. And you're stil
di scounting that there could be any inpact on the
operation of the nain steamisolation valves if you
were wong? The | oose parts comng off and --

MR. M TCHELL: The |oose parts from
i ndustry experience woul d be captured within the steam
generators. | amnot aware of any industry experience
at all with dryer problens ending up anywhere other
t han, as Don said --

DR. FORD: Again, | conme back fromthe
boilers. W were told no it coul d never happen, but it
did happen. And that's why we're pushing it.

MR. SISKA: |'Ill never say never, sir.
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MR. ROSEN: Now you did tal k about sone

bolts coming | oose. Is that your own experience?

MR. SI SKA: Yes. W have gone in there on
occasion. There are a total of 16 half inch bolts that
hol d t hese dryers together. | believe there's five on
each side that hold it to the dryer support -- or
excuse nme. Three on each side that hold it to the
support and then five that hold it to another dryer on
each side. So there's upwards of 2,000 bolts in
there. And on occasion we find some. W go in there
to take sone dryers out, and find one m ssing.

And to ny knowl edge we've never actually
found one that was mssing. You know, it probably
ended up just getting beat up and it's just a carbon
steel, so it probably eventually just turned into
sl udge.

CHAI RVAN WALLIS: Maybe it was never put
there in the first place.

MR. SISKA: That's entirely possible as
wel | .

MR. SIEBER: Look at your tube sheets.

MR SISKA: Oh, believe ne, we do a |ot of
t hat .

MR. SIEBER That would be the first place

| woul d | ook.
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MR. S| SKA: Yes.

DR FORD: And the failure of those bolts
by what, fatigue or by what?

MR. SISKA: | have no idea really.

CHAI RVAN WALLI S: They never found them
They have no i dea.

MR. SISKA: And the reason there are so
many of these bolts in there is not really from a
structural standpoint. It's just to try to keep the
steal so that you don't get any of the noisture
seeping through there wthout going through the
chevrons.

DR. FORD: GCkay. Thank you.

MR. ROSEN: But you didn't say anything
about the condition of the dryers. You said that the
bolts were found | oose a couple of bolts, a fewbolts
out of the 1600 that are in there. Wll, what about
the condition of the dryers thenselves? Had you
i nspected t henf?

MR. SI SKA: Waterford | know was | ooki ng
at that effect. That was sonmething that they were
| ooking at doing. | don't knowif it was this outage
or later on.

MR. LEONARD: This is Ted Leonard, the

proj ect | ead.
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In our last refueling we perfornmed a
rat her thorough inspection of our steam generator
secondary side after we did a chem cal cl eaning of the
steam generators. Qur dryers have corrosion, sone
type of deposits on them And we evaluated it quite
extensively, probably nore froman aspect of tryingto
guantify is there a pressure drop across the dryers.
Sonme of the dryers there was nore build up on them
t han on sone of the others. And we couldn't even wth
a lot of industry help, we couldn't quantify if we
woul d pi ck up anywhere fromthree to four pounds nore
pressure if we took all the dryers out one at a tine
and cl eaned them W decided to go through the next
out age and do an inspection, and go fromthere.

VR. ROSEN: Well, I'mreally not
concer ned- -

MR. LEONARD: But they're not in |ike new
condition, but they're not structurally degraded. They
nore have sone deposits on them

MR. ROSEN. Were you actually able to get
a fiberoptics probe in there or sone other nethod to
have a | ook at them

MR. LEONARD: It was nmainly all the
exterior. Took photos.

MR. SI SKA: Yes. These dryers are only 12
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i nches high. So, you know, you can see a good part of
them fromright underneat h.

MR. ROSEN. Alt hough they have deposits on
them they don't show any signs of distress?

MR. LEONARD: No. It was just the
deposit, and some of themnore than others. | would
not -- wasn't -- they weren't all as dirty.

MR M TCHELL: This is TimMtchell

There was no evidence of any structural
issues at all with the dryers.

MR. VIENER. COkay. W also |ooked at heat
exchanger equi pment in our secondary system nanely
the feedwater heaters, noi sture separator and
condenser. And as nentioned earlier, the only inpact
we have i s that we do have to performsone tube taking
on the condenser. The feedwater heaters and noisture
separator, the heater will be fine nmoving forward with
t he power uprate.

W do have a vibration nonitoring program
ongoi ng. W do have probes on sonme key piping systens
that we're getting baseline data. That will remain
nmoving forward with power uprate. And, you know, if
there are sone unexpected results, which we don't
expect, but if there are we will take conpensatory

action --
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MR. ROSEN:. Can you tell ne what the

extent of that is? Are you |looking, for instance, at
the feedwater heaters or the condenser tubes? Were
do you have the nonitoring program probes?

MR VIENER. W will have a program
t hrough our power ascension testing and our power
ascension testing lead --

MR. ROSEN: Well, let ne tell you where
|"m going with that. Wuld you be able to detect
i nci pient conditions that could lead to failure in key
conmponents or are we goi ng to wake up one norni ng and
hear that you' ve had failures, or are you going to
wite an LER that says you detected vi bration and went
and stopped it ahead of tinme?

MR VIENER. What |'d like to do is turn
t hat question over to our test |ead, David Constance.

MR. CONSTANCE: Hi. |I'm David Constance.

Based upon recent operating experience
we' ve extended our vibration nonitoring during the
ext ended power uprate startup testing beyond what was
committed to in the testing submttal

Qur testing is going to -- our nonitoring
is going to extend from the reactor cool ant system
through the entire plant to the switchyard. 1It's kind

of a graded approach. The nore i nportant systens will
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have a hi gher level of nonitoring and cl oser | evel of
nmonitoring than the systens that are either |ess
i mpacted by EPU or have | ess of a safety inpact.

And | do have a backup slide where | can
go over that nmonitoring in detail during ny
presentation, if you would |ike.

MR ROSEN: Yes. | would like to see that.

MR CONSTANCE: 1'Ill make sure that's
pr epar ed.

MR. VIENER: Fl ow accel erated corrosion.
The power uprate effects have been eval uat ed usi ng our
CHECWORKS nodel.  We do not -- we have determ ned that
no conponent replacenments are required as a result of
goi ng up with power uprate.

W di d i ncrease out age i nspecti on sanpling
based on the EPU conditions. That's basically to get
sone additional baseline data that we don't have.

And noving forward, our program wll
continue to nonitor and detect any deviation from
predi cted wear rates.

On alloy 600, on the reactor cooling
system our reactor cooling hot leg tenperature is
goi ng up approxi mately about 0.8 of a degree. CQur
cold leg tenperature is going up -- or going down

about 2 degrees. And the inpact on crack initiation
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due to PWSCC t hat we have determ ned is negligible as
a result of these operating condition changes.

MR. SIEBER The two degrees on this slide
is not consistent with the |arger degrees that you
show on ot her slides.

MR. VIENER. Yes. This two degree
decrease is basically hot full power at 543, it
doesn't include the ranp, not hot zero power spot 41,
which is the four degrees.

MR. SIEBER Al right.

DR. FORD: Could you remi nd us as to what
t he situation about your inspections for the reactor
vessel head?

MR. VIENER. That's a good question. W
have Jami e Gobell here to entertain those questions
for you.

DR. FORD: Thank you.

MR. GOBELL: |I'm Jam e Gobel |, engineering
for Alloy 600 Entergy South.

And we are following the NRC order,
revised order 03-0009 and that is the volunetric
i nspection of the nozzles. W perforned a volunetric
i nspection of the nozzles last outage. Did not find
any i ndi cations to nake any repairs. W al so perforned

a visual inspection of the bare nmetal of the top
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sur f ace.

DR FORD: And no indications?

MR GOBELL: No indications. The head is
i n good shape.

MR. ROSEN. What sort of access have you
got on the top for bare netal ?

MR. GOBELL: They had bl anket insulation
up there that we renoved and we could put a crawler in
or go in with a baroscope. Except for the very center
of the head still has sonme of the netal insulation and
we have to lift that and go in with a baroscope to
i nspect that.

MR. ROSEN:. You did do that, because that
was at the fanous plant | won't nention did not
i nspect that area because it was hard to do.

MR GOBELL: Yes, we did the full
i nspecti on.

MR. ROSEN: Three sixty around each of
t he- -

MR, GOBELL: Yes.

MR ROSEN:.  Cood.

MR,  VIENER. Okay. |In our steam
generators, our NEI 97-06 programwe continue to
ensure true integrity i s maintai ned post EPU

Gidstability. Short circuit, transient
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stability and offsite vol tage studi es were reperforned
as a result of power uprate. Qur short circuit study
determ ned that our main generator output breakers
were margi nal and we are replacing those in this --
well, we replaced one in the last refueling outage,
and we're replacing the other one in this upcom ng
ref uel i ng out age.

MR SIEBER \What's the nom nal increase
ininterrupting capability that you expect to put in
there? Do you know?

MR VIENER. What |1'd like to do, | have
Si ngh Mat haru who does have those details and he can
answer that question.

MR. S| EBER.  Ckay.

MR. MATHARU. My nane is Singh Matharu.
|"man el ectrical engineer at Waterford.

The ori gi nal breakers that we had were oi l
circuit breakers with a short circuit interrupter
rating of 63 kKA. W have now gone to the SF6 type,
whi ch now have an excess of 80 kA

MR. S| EBER.  Ckay.

MR MATHARU. The nodel that --

VR. SIEBER: So that's a pretty
substantial increase?

MR. MATHARU: That is correct.
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MR. SIEBER: Yes. And they' re QOCBs?

MR MATHARU. Excuse ne?

MR. S| EBER You say they're oil circuit
br eakers?

MR. MATHARU. The original ones were oil
circuit breakers. The new ones are SF6.

MR. SI EBER: Ckay. Thank you.

MR. VIENER. Okay. In conclusion with the
proposed nodifications |'ve described Waterford 3's
pl ant design can safely operate at the proposed
ext ended power uprate condition.

And that concludes ny presentation. |If
there's no nore question, what 1'd like to do is turn
it over to Gene Wenett, he's our assistant operations
manager at Waterford.

CHAI RVAN WALLI S:  Thanks.

MR. VIENER: Thank you for your tinme.

CHAl RVAN WALLIS: What 1'd like to do is
hear this presentation, and then | think it would be
a good tinme to take a lunch break. We'Ill conme back
for what remains, whichis arather small anount. And
at that tinme, you can have anything you wi sh to add,
addi tional information on any of the questions asked
this morning. And then you can wap up and then we'l|

hear fromthe staff.
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And | assune it'll take maybe 20 m nutes,
a half an hour up until lunch sonething like that at
nost .

Pl ease go ahead.

MR, VEMETT: M nane is Gene Wenett,
Waterford 3. |'mthe assistant ops manager at the
plant. And | have been with the Waterford operations
si nce 1980.

The first thing I'd like to do is address
the question | was asked earlier that had to do with
eval uation of the control room or pronote shutdown
habitability.

The power uprate had no effect on actual
operations habitability at the area of the renote
shut down panel. The only changes to their occurring
down there are basically banding of the neters due to
t he new ranges for power uprate.

CHAI RVAN WALLI'S: Does it change any of
the tinmes that the operators have to --0

MR VEMETT: No, sir.

CHAI RMVAN WALLIS: -- go there or take
action and what ever that you know?

MR VEMETT: No, sir.

CHAI RMAN WALLIS: It doesn't change

anything like that?
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MR. VEMETT: That's correct.

On the first slide we have here is the
operations oversight slide. W assigned two full tine
i ndi vidual s fromthe operations staff were assigned to
t he power uprate project.

MR SIEBER Sir, could you talk a little
| ouder, pl ease.

MR VEMETT: Two full time individuals
fromthe operations staff were assigned to the power
uprate project fromthe start. W assigned a third
seni or reactor operator shift technical advisor was
assigned to review power uprate nodi fi cati ons and
eval uations. The responsibility that was given to
t hese individual s has been to identify and respond to
operations and training issues, identify and
coordi nate revisions of operations procedures and to
support startup test devel oprent.

Oper at i ons managenent has recei ved weekly
briefings of the project status from these
individuals. And that is still ongoing.

Underneath the training, it's in a three
phase program Phase 1 was introduced |ast year. It
consi sts of sem nars on the overall |arge overview of
power uprate effects on plant systens, technical

speci fications and operations procedures. And t hat was
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performed during the 2004 training cycle.

During phase 2 that's presently in
progress, which is cycle 1 of 2005, plant
nodi fications is presently being addressed to all the
operators.

In cycle 2 of 2005 is phase 3. This ful
cycle is dedicated to power uprate training. In this
we wi | | be training on operati ons procedures, setpoint
changes and technical specifications. During this
period of time the crews will all be eval uated on the
uprat ed plant sinulator and the changes i n procedures
and the setpoints and technical specifications.

MR. ROSEN. Now you sai d operator plant

simulator. | take that to nean that the sinul ator has
been nodified to nodel the uprated plant, is that
correct?

MR. WEMETT: That's correct. Prior to
cycle 2 the conpletion of the changes that are being
brought by power wuprate will be in place in the
simulator to train the operators.

The operators will be exami ned. They will
have an eval uated session on the sinulator with the
power uprate. They will also have a witten
exam nation that they will also take |ike procedures

and setpoints and technical specifications.
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MR. ROSEN. What's the biggest inmpact you
see on operating during nornmal tinmes?

MR. VEMETT: During normal tinmes?

MR. ROSEN.  Yes.

MR. SI EBER:  Not hi ng.

MR, VEMETT: Huh?

MR. SI EBER:  Not hi ng.

MR ROSEN. Don't answer. Gve hima
chance at it. Well, I'msure you can answer.

MR VEMETT: Well, there were three
concerns that |'ve had, and | think ops shares that.

One was the ability of the secondary pl ant
systens to adequately performwi th the increase flow
rates that we're going to see with the steamfl ow and
the feedwater flow and condensate fl ow.

The other is the ability of core cooling
for decay heat renoval on both normal plant shutdown,
shut down cooling type conditions as well as with
under neat h acci dent situations.

And as we go through here, all the
information |'ve received from the individuals that
have revi ewed the nodifications, the power rate that
have been with that, | think they have addressed t hose
concerns from an operations standpoint.

MR. SI EBER  You have no hardware changes
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to the control room right?

MR. VEMETT: There i s one hardware change.
It's actually in the PACsystem And |I'mgoing to get
tothat inthis, and I'll explainalittle bit. It has
to do with atnospheric dunp val ve.

MR. S| EBER:  Ckay.

MR. VEMETT: They're going to add one card
to a PAC system

MR. S| EBER.  Ckay.

MR VEMETT: And I'll explain that a
little bit. They've allowed ne to do that.

MR. SI EBER: But your neter readings wll
be different and the transient tinmes will be different
froman operator's standpoint?

MR. VEMETT: The neter reads? What do you
mean?

MR. SIEBER. Well, you know, a 100 percent
is a different nunmber now.

MR VEMETT: That's correct. It'll be
about 8 percent higher than what we're at right now.

MR. SIEBER R ght.

MR. VWEMETT: But it'll |ook 100 percent
power to us.

MR. SIEBER. Yes. [It'll still say 100

per cent .
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MR.  VEMETT: Al the bandi ng and

corrections of the transmtter rescales will be done.

MR. S| EBER.  Ckay.

MR. VEMETT: All right. One of the things
that we have agreed to, all operations personnel will
be trained and evaluated on the power operated
training that we're giving right now prior to be
allowed to take a shift and operate the plant.

This is kind of getting to your point. On
the controls and displays, there are very mnim
changes that we've seen. One is to allow a nore
preci se setting of atnospheric dunp valve. This is
the piece | was tal king about, a hardware change.

They' re adding a card, and what this wll
allow us to do is perform a nore precise setpoint
change to the atnospheric dunp val ve setpoint. And
basically what it's going to be, it's an interface
with our plant nonitoring conputer and it's just
visual only for indication. And then at the contro
roomw |l be able to adjust the setpoint. And that
setpoint actually provides inpacts -- there is a card
bei ng added for us to see that. And that's the only
hardware that | know of that's in the control room
that's being changed at this tine.

The other is the main turbine valve
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operation, which we talked earlier, is going to be
changed from a sequential valve operation to single
valve or partial arc adm ssion type control. CQur
present turbine has that capability and we do do that
during turbine valve test, and we go from sequenti al
to single valve. Stroker valves testing, and then we
go back into sequential valve. W also startup in
single valve and go to single valve.

MR. SIEBER  Again, that's not a hardware
change to the nozzle blocks. It's just different
settings in the --

MR. VEMETT: This is the val ve progranm ng
controller. Digital hydraulic program Correct.

MR SIEBER  Right.

MR. WEMETT: Technical specifications.
Changes to the technical specifications and the
oper ati ons procedures are changes in paraneters due to
t he higher decay heat, thermal power and secondary
fl ow changes that we're seeing.

There are going to be no new procedure
changes to the normal or off-normal procedures.

And the energency operating procedures
there's really no change to the type and nature of the
actions that are in those, and there's actually no

acti on.
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There is a change that is in there, and
they tal ked about it earlier, and that is just the
time frame which is kind of |ike a paraneter change to
initiate hot leg injection.

MR SIEBER Right.

MR, VWEMETT: It's going fromtwo to four
hours to two to three hours. And operations feels
that's acceptable to be able to do that. That's just
based on a | arger break | oss of cool ant accident.

And in conclusion, the power uprate has
worked really hard to minimze the i npact of the pl ant
operations at Waterford. The result is the changes
brought about by power uprate to the units operation
are mnimal and are found to be acceptable to the
oper ati ons depart nment.

Qur next priority is the post power uprate
power ascension testing to the new power |evel. To
address this priority, Operations had assigned a
senior reactor operator for whom this afternoon, |
assune after lunch, is David Constance. And he'll be
taking that up from ne.

And that's basically all | have in ny
presentation. |If there's any questions?

MR. SIEBER. Wy did you choose link the

change in partial to full arc adm ssion to the EPU?
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It's not part and parcel of EPU. You could have done
that anytine, right?

MR VEMETT: That's correct.

MR. SIEBER. Why don't you do it now?

MR, VEMETT: Well, actually right now I
think the optimm valve position in our type of
turbine that we have in this present age, we actually
have better efficiency sequential valve than we do
wi th single operation.

MR. SIEBER. Well, when you go to full arc
adm ssion the inmpul se stage efficiency goes down.

MR VEMETT: That's correct.

MR SIEBER On the other hand, the reason
why you would want to do it is to mnimze the
tenperature differential around the nozzle block so
you don't get cracking. So you either got -- have
some synptons of cracking or that you're willing to
trade for a couple of Btus soneplace. But a |ot of
peopl e have changed and decided |I'll waste the BTUs
and maybe a few kilowatts to avoid damage to the
turbine. I"msort of wondering why you've linked it to
the EPU? It's a curiosity, it's not a safety issue.

MR. VWEMETT: David Viener can probably
answer that a little bit better.

| do know that in the original discussion
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it was an option, we could go either way.

MR. SIEBER  Yes.

MR. VIENER |'mnot an expert in turbine
desi gn.

This is David Viener, EPU | ead.

But right now our turbine has a control
stage foll owed by seven stages of reaction. The new
turbine is going with all reaction bladding. W're
not going to have the control stage.

MR. SIEBER: Ch, really.

MR VIENER And that's why we're going to
full arc adm ssion.

MR. SI EBER: Thank you. Understand.

MR, VWEMETT: Al right. Are there any
ot her questions?

MR. SI EBER: Ckay. Thank you.

MR. VEMETT: Thank you very much

CHAI RVAN WALLI S: W' ve gai ned sone tine.
| wonder how nmuch time will the next presentation
t ake?

MR- M TCHELL: Fifteen, 20 m nutes
believe is a fairly good estinate.

CHAI RVAN WALLI'S:  We coul d nove ahead with
that and then naybe shorten the lunch break. Let's

see. |s that agreeable with the Commttee? W just
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nove ahead with this one? Let's nove ahead.

MR. VEMETT: Al right. Then I'll present
Davi d Const ance.

MR. CONSTANCE:  Hello. 1'm David
Constance. |'ve been at Waterford for 17 years. |'ma
shift technical advisor and hold a senior reactor
operator license on the unit. 1've been assigned to
power uprate full time for the past power. And |I'm
perform ng engi neering reviews and | ' mresponsi bl e for
testing. And this segment |I'mhere to tal k about
testing.

Power ascension testing consists of
reactor engineering tests and power verification,
transient and baseline steady state data records,
plant nodification testing -- |1'm sorry, post
nodi fication testing, one plant maneuvering test from
100 percent to 90 percent to 95 percent, post 100
percent testing, data collection and surveys and
vi bration nonitoring.

Now part of that post 100 percent testing
will include a noisture carry over test where we wl|l
find out what the inpact on npoisture carry over has
been due to extended power uprate.

MR. SIEBER WII| that be a sodiumtest,

sodi um i sot ope test?
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MR. CONSTANCE: VYes, it will be a tracer

injection. | don't know what the trace is going to be
used.

MR. S| EBER:.  Ckay.

MR. CONSTANCE: The next slide here shows
our power ascension profile. You'll find seven power
pl at eaus fol | owed by a pl ant maneuvering test from100
percent to 90 percent.

CHAI RVAN WALLI'S:  How does this fit in
with your various shifts or actually in the control
roon? It doesn't look like it's of the usual division
of time. So there's going to be overl ap between these
ten hours?

MR. CONSTANCE: This testing extends for
five days. So it will go through nmultiple --

CHAI RMAN WALLI'S: | know. But your steps,
they don't seemto be related to the shifts in the
control roomin any |logical way; that's ny question.

MR SIEBER No, it's not.

CHAl RVAN WALLI'S: It's not.

MR M TCHELL: This is TimMtchell

It is not tied to atinme on shift to nake
a power maneuver. At this point we do have --

CHAI RVAN WALLI S:  But you don't want to be

doing sonething just as one shift is leaving or
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sormet hi ng.

MR- M TCHELL: That is correct. Turnover
times will be observed and adhered to.

MR. CONSTANCE: \What we have, is we'll
have during refueling outages we go to two operating
crews. And both operating crews will be trained on
this power ascension.

Next slide.

MR SIEBER Does that nean 12 hour
shifts?

MR. CONSTANCE: That's correct. Twelve
hour shifts.

MR ROSEN. Is that a real hold at 50
percent power, very short?

MR. CONSTANCE: Right. The hold at 50
percent power is to recalibrate our excore nuclear
instruments. It typically only takes a coupl e of
hours. W'l just take that opportunity to collect
some steady state data recognizing it's not truly
steady state, not the steady state data that we need
for -- that we wish for for our other power plateaus.

CHAI RVAN WALLI'S: What's that zigzag at
the 100 percent? Does that just nean it's
conti nuously 100 percent?

MR. CONSTANCE: No. That's actually neant
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to represent the plant naneuvering tests from 100
percent to 90 percent. And it is not unrelated in
time to the power ascension.

CHAI RVAN WALLI S: Ckay. Ckay.

MR. CONSTANCE: Next slide.

A low power physics testing renmains
unchanged for an extended power uprate. So the startup
will be the same as a normal refueling, whichis still
very simlar to our initial startup on the unit.

Duri ng power ascensi on fol | ow ng | ow power
physics testing, data sets will be collected very 10
percent from20 percent to 100 percent. They'll also
be collected at seven different power plateaus.
Appr oxi mately 1000 parameters will be nonitored. And
the data will be automatically collected, processed
and evaluated against predeterm ned acceptance
criteria.

CHAI RVAN WALLIS: So it will be eval uated
right then and there?

MR. CONSTANCE: That's correct. Al the
data will dunp to an Excel spreadsheet. It'Il be
conpared to the acceptance criteria.

CHAI RMAN WALLIS: So it's essentially
online? There's no delay while you do this

eval uati on?
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MR. CONSTANCE: That's right. There's no

del ay det erm ni ng whi ch paranet ers neet t he accept ance
criteria.

MR. SIEBER Is this all stuff that comes
from your plant conputer or do you install sone
special instrunentation just for this test?

MR. CONSTANCE: Al the data sets cone the

plant nonitoring conputer. There will be a subset
which will have to be collected nmanually at each of
t he power plateaus. That will be a small subset.

MR. S| EBER: By hand?

MR. CONSTANCE: Ri ght.

MR. S| EBER:  Ckay.

MR. CONSTANCE: Moving on, the Plant
Saf ety Subcommttee will review a results report at
each power plateau graded in 68 percent. The results
report wll include testing results, a list of
equi pnent out of service and the cal culation of the
pl ant safety index.

The plant safety subcomittee reconmends
continued power ascension. And the plant nanager,
operations manager and test director approval is
requi red to conmence or to recommence power ascensi on.

CHAI RVAN  WALLI'S: So he recommends

conti nue ascension no natter what?
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MR. CONSTANCE: No. Their recomendati on

is required for continued power ascension.

CHAI RVAN WALLIS: O not to. Ckay.

MR ROSEN. Wwo is this Plant Safety
Subcommi ttee? A subconmttee of what? O who?

MR. CONSTANCE: O the Plant Safety
Commttee. W call it the OSRC, they have different
nanmes at different plants.

MR. ROSEN. And this is conprised of who
are those peopl e? Not by nane, but whether they're --

MR. CONSTANCE: Right. W'IIl have an
operations representatives. |'msorry. An operations
representative, a system engineering representative,
a desi gn engi neeri ng representative, QArepresentative
and at | east one other OSRC regul ar nenber.

MR. ROSEN. So they're all site people on
t he subcommittee, right?

MR. CONSTANCE: That's correct.

MR ROSEN: What about the OSRC, who are
t hose?

MR. CONSTANCE: That is a site Safety
Revi ew Commi tt ee.

MR. ROSEN. So you just gave ne the
nmenber ship of the --

MR SIEBER Onsite.
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MR MTCHELL: This is Tim Mtchell

Let ne correct ne. The Onsite Safety
Review Committee is a larger group that includes a
coupl e of additional people like projects and |I' mnot
sure | renenber the full -- licensing's also on it.
Design engineering is onit. So thisis a
subconmittee that reports to the OSRC on their review
of essentially the startup.

MR. ROSEN: And there is no offsite
corporate review during this testing?

MR. M TCHELL: During the testing there is
not a -- Safety Review Conmittee is what we call it in
the Entergy. They do not reviewonline with the data.
They wll review what we're doi ng beforehand and
review after hand. But it's not during the actua
power ascension profile.

CHAI RVAN WALLIS: Is there going to be an
NRC i nspect or observing what this safety subcomittee
does?

MR. CONSTANCE: O course, we have our NRC
resident. And | have not yet spoke to himwhat his
information requirenments are. But we'll provide him
with any information that he requires at whatever
points in the power ascension he desires it.

CHAl RMAN WALLI S; | think it would be
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useful to have hi m around.

MR. CONSTANCE: Ri ght.

CHAI RVAN WALLIS: Wile you' re naking
t hese deci si ons.

MR. ROSEN. Right. W can ask t hem when
they come up, and |'msure they will point sonepl ace
to observe.

CHAI RMAN VWALLIS: They will find some
reason to be absent or sonething?

MR. SIEBER. Well, there's a |ot of good
pl aces for himto be during this phase.

MR RULAND: |If | could just add
something? M nane is Bill Ruland, |'mthe Project
Director for PD3.

There's a specific inspection nodule
associated with power uprates. It |ooks at both the
--- sone of the nodifications that the |icensee had
and also directs the inspectors to |ook at power
ascension testing, | believe. W'Il confirmthat for
you | ater.

DR. DENNING The 92.5 percent, is that
t he ol d operating power and so you can do conpari sons
with the famliar level? And then 95, 97 that's just
kind of creeping up; is that the logic?

MR. CONSTANCE: That's correct. 92.5 s
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the previous license power |evel. And the other ones
are just internediate | evel s that we sel ected as bei ng
prudent .

MR. SIEBER. On slide 61 where will you
take your flux maps?

MR. CONSTANCE: The question is where will
we take our flux mapping. At each one of those power
pl ateaus, those are largely driven by what we
conmmitted to in racked engineering testing. The
specific tests that are done at -- the racked
engi neering tests that are done each plateau. | have
somewhere here in ny docunentation, but | don't have
it on the top of my head.

MR. SIEBER But basically you're going to
do three or four?

MR. CONSTANCE: Yes. Many of the norma
startup tests that we do during power ascension wll
be repeated nultiple tines during this power
ascensi on.

MR. SI EBER: Ckay. Good enough.

MR. CONSTANCE: If | can go to ny backup
slide now on vibration testing.

MR. CARUSO You're going to have to flip
up the mirror. The other way.

MR S|l EBER: Perf ect.
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CARUSO Now f ocus.

SICARD: All these backseat drivers.

ROSEN: That's our job, Paul.

2 % 3 %

SI EBER.  Now you have to lay over this
one here.

MR. CONSTANCE: Al right. For vibration
testing we have a fairly extensive detail vibration
nmonitoring plan that extends fromthe racked cooling
system and all the way through the plant to the
transforner yard. W' ve taken a graded approach based
upon the inpact of power uprate on that specific
system and upon the inportance of that system to
safety.

Basically what you're looking at is a
break up of systens based upon the | evel of detail of
nmonitoring. So the first set is the nmain steam and
main feed piping that is safety related. For that
we' re doi ng a 100 percent baseline inside and outside
containment vibration collection wusing installed
vi bration nonitoring equi pment which we've installed
full power upgrade. W'll be collecting that data at
92.5 percent, 95, 97.5 percent and the new 100 percent
and conparing it to prebaseline data.

For the main feed and nmain steanlines

out si de contai nment that are seismc quality, whichis
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a larger set of main steamnain feed piping, we'll be
taking data collection using hand held vibration
equi pnent at 100 percent power and conparing it to the
pre EPU baseline data. Visual inspections will be
performed at 92.5, 95 and 97.5. So for that piping
we'll be taking a data set only at 100 percent, the
new 100 percent.

For turbine building piping, we wll be
perform ng a wal kdown of the turbine building at 100
percent power prior to shutdown. The nenbers of that
wal kdown team are going to be our performance
noni t ori ng engi neer, civil engi neer and two operators.
Fromthat wal kdown we wi Il identify any areas that may
have additional vibration and either filmthem take
vi deo records of that piping and hand held vibration
data. Then we will re-perform those wal kdowns with
t hose sane personnel at 92.5, 95 and 97.5 percent.

Now for the nmain turbine feed punp at the
racked cooling punp we have permanently installed
instrumentation. |It's spectral analysis
instrunentation. And the data will be reviewed at
92.5, 95, 97.5 and 100 percent power and conpared to
pre EPU conditions.

For the equi pnent in the turbine building

we will performrough data collection using hand hel d

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




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

167

vi bration equi prent at 95 percent and 100 percent.
That will be conpared to the current data t hat we have
on that equipnent from our performance nonitoring
program

Since we are crediting the atnospheric
dunp val ve -- we have nore reliance on the at nospheric
dunp val ve, we have a plan to collect vibration data
on the atnospheric dunp valve during a full stroke at
nor mal oper ati ng pressure, nor mal operating
tenperature with steam

And t he condenser, we are going to perform
an acoustic survey of the condenser at 100 percent and
conpare it -- at the new 100 percent and conpare it to
pre EPU basel i ne data which will be collected prior to
shut down.

W al so have a valve and | oose parts
noni toring systemon the reactor cooling system That
data will be reviewed at 92.5 percent, 95 percent,
97.5 percent and 100 percent power and conpared to pre
EPU basel i ne dat a.

DR. DENNING Could you tell ne, is that
systemthat's in normal operation, what do you have
for nonitoring and | oose part nonitoring during nornal
operation all the time? 1Is it this last thing or how

much of this equipnent is in effect all the tine in
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nor mal operation?

MR. CONSTANCE: O this equiprment nornally
that's in service during normal operation, the valve
and | oose parts nonitoring systemis always in service
and it's an alarmsystem So it has preset conditions
which will provide a control roomal armannunci ati on.
W also have vibration nonitoring installed on the
main turbine, on the feed punps and on the reactor
cooling punps. That's nornally installed equi prment.

We have installed sonme sensors for EPU
which will remain installed, but you have to go and
connect them and coll ect that data.

DR. FORD: Now you've got all these
nmonitoring systenms in place. Is there any way of using
that data to determ ne what m ght be happening in an
unmoni tored place like the dryer or the condenser
tubes and the steam generator tubes? Is that gl obal
to | ocal eval uation?

MR. M TCHELL: This is Tim Mtchell

| can't tell you that we'd be able to pick
up sonething on a steamdryer in the steamgenerator.
But you can use this data to triangul ate and poi nt you
in a direction as far as sonmething abnormal that is
occurring and where is that occurring.

DR. FORD: That's what | was getting at.
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That's what | was getting at.

MR- M TCHELL: So this data, and we have
experience within Entergy Nuclear South we're doing
t hat because there were sone feedwat er vi bration issue
at Arkansas Nuclear One Unit 2. And we actually did
a lot of that with simlar type data to be able to
point us in which direction. You know, is it a feed
reg val ve, you know that type of stuff that will help
us narrow it down if we see sonething abnormal

DR. FORD: GCkay. Thank you.

MR. CONSTANCE: GCkay. Ready to go to the
next slide.

DR. DENNING Let nme ask you anot her
guestion, and that is would it be prudent to continue
to have an expanded nonitoring program for a period
| onger than just the power ascension? | nean |ike for
the first six nonths of operation or sonmething |ike
that. Have you considered that?

MR. CONSTANCE: Yes, it's been considered
Kei t h Kunkel is our performance nonitoring individual.
He's not here today and it is not part of our plan.
W're not comritting to it now But we have di scussed
that at approximately six nmonths, every six nonths
t hrough t he next cycl e we shoul d do a turbine building

wal kdown with those sane personnel.
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MR M TCHELL: Yes. This is Tim M tchel

agai n.

And that's sonmething that | was referring
to earlier with the performance nonitoring program
that system engineering does. W have a plan to
coll ect data prior to the outage or pre EPU conditions
and then to go through system by-system net hodically
identify any deltas after we reach full power
condi ti ons.

So t he perfornmance noni tori ng programwi |l |
be a living ongoing thing that we'll continually | ook
for any deviations and then go eval uate what those
devi ations mght effect on other systens. But we've
al so scheduled for ourselves an assessment wth
i ndustry participation for next June or July, | forget
which nonth, to bring them in and get industry
experience to | ook at the data that we're | ooking at
froma perfornmance nonitoring standpoi nt and get their
input. Like, for exanple, ANO 2 will certainly be a
part of that because they've gone through this same
t ype exerci se.

MR. SIEBER | note in your chart of
pl anned testing you don't have any provision for a
trip fromfull power. Wy is that?

MR. CONSTANCE: The question concerns a
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trip fromfull power testing, and I think |I've best
addressed with the next two slides where we tal k about
our testing considerations, what things we considered
in selecting the suite of testing that we're going to
do for extended power uprate. So, if | may continue.

Al right. This next slide is testing

consi derations. Sone of the things that we considered

when selecting the suite of testing for post uprate
conditions is that the proposed nodifications either
have no significant inpact on transient response or
the effect on transient response has been eval uated
using a calcul ational nodel which is suitable for
predicting the effect on plant transient response due
to that nodification.

W noted that there are no physical
changes t o nucl ear steamsupply system that there are
no new interactions that affect system response and
that there are no changes to controller algorithns.
Al changes to controllers are being acconplished
t hrough set poi nt changes.

MR. SI EBER  However, you woul d agree that
if youtrip fromhigher power | evel than your previous
maxi mum power |evel, the forces are greater on
structure systens and conponents |ike punp seals,

hangers, snubbers, danpers that the plant has never
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experienced before. And that was not apparently one of
your consideration?

MR. CONSTANCE: Right. The question
concerns the structural integrity of the plant andits
ability to endure large transient. | --

MR. SI EBER:  Sooner or later you're going
to have one.

MR. CONSTANCE: That's correct.

MR. SIEBER. And the question is would you
like to have instrunentation available and |earn
something fromit or just have one, you know which is
a different kind of thing.

MR. CONSTANCE: Well, the instrumentation
that we would have avail able, we currently have
installed. Most of the information that we woul d want
to gain froma transient test we would gain fromthe
data points that are nonitored by the plant nonitoring
conput er.

MR. SIEBER. Well, you may want to think
about that because the novenent of conponents on skid
pl at es and strai n gauges on various structural nenbers
of snubbers, hangers and so forth are not permanently
installed. So if you're interested in that kind of
stuff, you may want to think about that.

MR MTCHELL: Ckay. This is Tim
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M tchel |.

W did go through and | ook at what the
effects would be from the higher power |evel. W've
used the LTC code to help us predict how system
per f ormances woul d be. W validated that agai nst past
operating experience both at Waterford during
transi ents and at other plants that have gone through
extended power wuprate. And we believe that we
understand what the affects of 100 percent |oad
rejection or whatever the transient woul d be upon our
secondary with the testing that we are doing.

MR. CONSTANCE: Let me continue on with
t hese next two slides, and then I'll cone back to your
guesti on.

MR. S| EBER.  Ckay.

MR. CONSTANCE: \Where we at? Al right.

So our approach to testing is at the post
nodi fication testing denonstrates that conponents and
systens will perform as designed. That the power
ascensi on data collection confirm acceptable
operation. That the maneuvering test provides further
confirmation and that we've wused a benchmark
calculation nodel to evaluate postulated transient
condi ti ons.

Two ot her things that we consi dered when
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considering a large transient test is one is the
limtations of a large transient test. A large
transient test is a single test transient test. It
denonstrates a single transi ent and denonstrates that
at a single set of initial conditions. The majority
of our changes that inpact transient response are to
control systenms where they're changing our contro
systemsetpoints so they control at the new operating
point. There is no clear maximum or mnimum or
boundi ng condition for transient that we coul d sel ect
to know that our <control systens wll interact
properly.

So t he approach we used was to utilize the
LTC code, which is a conputational nethod that has
been used since the early '80s, specifically in the
desi gn of control systeminteractions. Using that, we
were not restricted to a single point test. |nstead
we ran 38 cases from different transient from
different initial conditions.

The second consideration that we used
other thanthe limtations of a single point transient
test is that the risk -- and you quoted this earlier
-- the risk associated with the introduction of a
transient initiator, while small, should not be

i ncurred unnecessarily. So the question that we have
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to answer is will the transient test provide us a
specific discrete piece of informati on that woul d make
our introduction of the transient initiator worth
doi ng.

MR. ROSEN. From our standpoint you've
already told us the risk of doing so is small. Less
than 1E to the mi nus six. So we have no nucl ear safety
risk to do it.

MR. CONSTANCE: That's correct. It is
small, but it shouldn't be discounted. It is small
and it's acceptable but it shouldn't be discounted.
Soit's --

MR. ROSEN. There's no risk argunent being
made or offered here. |It's sinply that Entergy
believes it's unnecessary.

MR. CONSTANCE: Right. It's not a risk
argunment. It's an alternate nethods argunent, that
we' ve used alternate nmethods to validate that the
plant will operate properly during a transient at the
new operating point wth the new control system
set poi nt . .

MR. ROSEN. That's the side of the glass
you're looking at. |I'mlooking at the other side
whi ch says that Entergy offers no argunent that it's

too risky.
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MR. CONSTANCE: That's correct.

MR. ROSEN: You can SCRAM this plant or do
a turbine trip from 100 percent full power wthout
encountering any undue risk?

MR. SIEBER If there was a significant
risk, then we would be remiss in allowing the EPU in
the first place.

MR. CONSTANCE: That's correct. W' re not
arguing that it is an unacceptable risk. It is an
accept abl e ri sk.

MR SIEBER You don't want to do it.

MR. ROSEN:. So it's an econonic argumnent,
not a risk argunent.

MR. SIEBER Yes, they don't want to do

DR. DENNING | still think there's a
safety argunent. As a risk analyst | still think that
there is a consideration here. And | don't think we
want to push too -- there is a cost benefit question
here and I don't think you want to ever induce a trip
like this unless there is good reason. So there is a
cost benefit we really have to consider here. So
woul dn't et them bull you too nuch here in saying
that ten to the mnus six neans that it's acceptable

for us to go ahead to do that.
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MR. ROSEN. Well, he didn't say it was ten

to the mnus six.

DR DENNI NG Yes.

MR. ROSEN: He said it was |less than ten
to the mnus six. Well | nmaintain there's no risk
argurment to -- and |'mjust recordi ng your own words.

MR. CONSTANCE: Right. W do not intend to
forward a risk argunent here. W intend to --

MR ROSEN. So it's an econom c argumnent.

MR. CONSTANCE: Well, we intend to forward
an alternate nethods argunent in that we can gain the
same i nformati on t hrough an al t ernate net hod and we do
not need to incur the small but not insignificant
risk. The risk was on the order on eight tines ten to
the mnus seven. So it was |less than ten to the m nus
Si X.

MR. SIEBER. That's insignificant.

MR. ROSEN: W have to sit and listen to
alot of stuff that's not all that thrilling, but this
stuff is interesting and we'll cone back toit. W'll
come back to it, I'lIl guarantee you | ater today when
the staff presents. So | would suggest that maybe you
don't go away.

MR. CONSTANCE: Ckay. | will certainly be

ar ound.
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CHAIl RVAN WALLIS:  Well, eight tinmes ten to

the m nus seven may seemsmall, but it's not smal
conpared to the ten to the mnus six for a CDF we have
already, it seems to ne. A significant perturbation
on your CDF for the year, isn't it? O is it not?

MR M TCHELL: This is TimMtchell

We didlook at it and we tried to eval uate
what the risks were. And | agree that the risks are
small. But there is, as stated, some anmount of risk
even if it is small, and in this case we concl uded we
were not going to get any significant val ue out of
doing a large transient test.

CHAI RVAN WALLIS: Let's take this up with
the staff this afternoon.

MR. ROSEN: Onh, yes, we will take it up
with the staff.

CHAI RVAN WALLIS: | think that Steve will
probably do that.

|'d like to take a break. And since we are
behi nd, woul d the Comrittee agree to cone back here at
1:15. Take 45 mnutes for lunch. So we'll take a
break until 1:15.

(Wher eupon, at 12:30 p. m the Subconmittee

was adjourned, to reconvene this sane day at 1:17

p.m)
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AAF-T-EERNOON S-ESSI-ON

1:17 p. m

CHAI RVAN WALLIS: Let's come back into

sessi on.

W'l finish the Entergy presentation and
then we' Il hear fromthe staff. And | believe Entergy
is going to answer a few of the questions we had this

norni ng that didn't get covered.

MR SICARD: Yes. This is Paul Sicard from

Ent er gy agai n.

CHAI RVAN WALLI S:  Qui et pl ease.

VR. SI CARD: There were questions
retarding RCS flow and the role of the increased
density versus tenperature rise in the power uprate.
W have prepared a slide to try to address that, which
we have on the screen right now conparing the current
prerate conditions with the conditions for power
uprate. And this conparison shows what the mass fl ow
nunbers are that correspond to those two different
conditions and the corresponding enthal py rise. This
shows that out of the 8 percent uprate from those
initial conditions over there to the uprate conditions
that three percent of that eight percent is due to the
mass fl ow conponent and approxi mately five percent is

due to the enthal py rise associated with those change
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in conditions. And we hope that this illustrative
cal cul ati on does answer the question regardi ng how we
are achieving the increased power through the core.

And I will point out again that these are
nom nal flowvalues. That the technical specification
m ni mum flow requirenent of 148 million pounds per
hour is not being revised for power uprate. And that
these nass flows are in the mddle of the range in
bet ween that m nimumflow and the 115 percent maxi num
fl ow val ue that we use in anal ysis where a naxi mum
flowis called for.

So, | hope that this answers any questi ons
or if not, we wll entertain themeither now or
subsequent to the nmeeting as you desire.

CHAI RVAN WALLI S:  Thank you.

So you have an ent hal py change, enthal py
ri se change of 3.6, | guess, which | agree that sounds
much nore reasonable to conpare with ny cal cul ati ons.

In the SER it says the average core
enthal py rise goes from81.5 to 88, which is quite
di fferent fromyour nunbers inthe 70s. And it seened
to be far too big a change. So sonething is
i nconsi stent about the staff's enthal py nunbers to
yours and m ne.

MR. SICARD: | would suspect that the
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staff nunbers that they are reporting there are based
upon the minimumflow rate rather than a nom nal flow
rate.

CHAI RVAN WALLIS:  Well, these are BTUs per
pound. They've based on tenperature. And | don't see
how they could ge so different. So there's sonething
to be sorted out between your nunbers and the staff's
nunbers for enthal py change. And they're getting al
their eight percent out of the enthal py change and
none of it out of flow rate, which again is not
consistent with what you have. So there's sonething
very di fferent about what you're saying and what the
staff is saying about sonething which is so sinple
that it just needs to be corrected, |'m sure.

MR SICARD: And noted. And | woul d have
the question of is that based on the mninmm flow
which is not changing. But --

CHAI RVAN WALLIS: But you're still not
going to get 88 BTUs per pound delta H w thout a ruch
bi gger tenperature rise. Even 541 | think doesn't do
it. But anyway, the staff can sort that out.

Thank you. That's been very hel pful.

MR SICARD: Okay. | will turn this over

CHAI RVAN WALLIS:  WIIl you put this in the
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record so we have a copy of this.

MR. CARUSC. | have a copy on this
conmputer. Just leave it on the conputer and I'll have
a copy of it.

MR. SI CARD: Ckay.

CHAI RVAN WALLI S:  Thank you.

MR SICARD: | will turn this over to Tim
Mtchell for concluding renarks.

MR. M TCHELL: Again, | amTimMtchell

There was a flow accelerated corrosion
guestion this norning early in the presentati on which
we said we'd get to it later. And we did present sone
information on flow accelerated corrosion, but |
wanted to confirm | don't even renenber where the
guestion canme from But the effects on the secondary
froma fl ow accel erated corrosi on standpoint are very
mnimal, and we can go into nore detail if you would
like. Ckay.

First, I'd like to thank you for this
opportunity for us to cone talk to you. W believe
that this power uprate project, like | started off
with, has inproved Waterford as a plant, that it's
safe for us to go do and that we're actual ly i nproving
our design basis as part of it.

W appreciate the staff's chall enges.
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bel i eve they have challenged us in a nunber of areas
and approved our product as a result.

And | want to thank the Committee for this
opportunity to present again.

This does conclude our presentation.
We're avail able for any other questions. But | thank
you for the time. That's it.

CHAI RVAN WALLI S:  Thank you.

Can we now nove on to the staff's
present ation?

CHAI RVAN WALLIS: | think we're waiting
for the conputer, is that what we're doing?

MR. KALYANAM Sorry about that.

My nane is Kaly, | amthe Project Manager.
And we are going to start the presentation fromthe
staff side.

And the first presenter we have is Jim
Medoff who is the reviewer for the vessel. Jin®

MR. MEDCFF: Good afternoon, Conmmittee
nmenbers. M nanme is JimMedoff. [|I'mthe naterials
engi neer with the Materials and Chem cal Engi neering
Branch of NRR | was responsible for review ng the
reactor vessel integrity and reactor vessel internals
integrity issues and to assess the inpact of the EPU

on the integrity of these conponents.
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Basically as part of ny review we used
Matrix 1 of the Review Standard RS-001 and ny review
responsibilities fell wunder sections 2.1.1 through
2.1. 4.

The first area of interest that | | ooked
at was the inpact on the 10 CFR Part 50 Appendix H
wi t hdraw schedule for the facility. And what we
determ ned as part of the uprate is that the | atest
capsule report for the facility had a new w thdraw
schedule in it and the w thdrawal schedule did not
include the inpact of the uprate on the wthdrawal
time for the final capsule for the vessel. They' ve
al ready pulled two capsules, they' re required to pul
one nore in accordance with their delta RTNDT for
their limting material .

W determ ned that 10 CFR Part 50 Appendi x
H requires you to follow ASTM standard E185-82 in
terms of the withdrawal schedule criterion. And the
final capsules to be pulled at a ti ne between one and
two tines the projected end-of-life fluence for the
vessel --

CHAI RVAN WALLI'S:  Can we take down this
transparency projector which is --

MR. ROSEN. This thing in front of it.

CHAI RVAN WALLIS:  This thing in front.
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MR. MEDOFF: What we determned is the

projected final withdrawal for the third capsule wll
continue to be withdrawn in accordance with the ASTM
standard, and therefore we concl uded that the inpact
of the uprate did not inpact conformance with the ASTM
standard in ternms of the withdrawal tine. And we found
that to be acceptabl e.

Section 2.1.2 of the inpact requires us to
| ook at the inpact upper shelf energy assessnent for
the vessel and on the P-T limts. I'lIl get into the
upper shelf energy first.

Basically the staff uses t he Charpy i npact
upper shelf energies as a measure of the remaining
ductility in the vessel after you irradiated. And it
requires that the upper shelf energy for the limting
vessel material renmain above 50 foot pounds Charpy
i npact absorbed energy at the end-of-life of the
pl ant .

The Waterford 3 reactor vessel is plate
limted. 1It's a |low copper vessel and has sufficient
remai ni ng margi n even under the uprated conditions and
we nmade sure that we got approval of their fluence
nmet hodol ogy and fluence cal culations by Dr. Lanbros
Lois, who is nmy counterpart in the Reactor System

Branch of NRR
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W cal cul ated an end-of-1ife upper shelf
energy of 71 foot pounds. And this jived with what the
| i censee cal cul at ed under t he uprated concl usi ons, and
that satisfies the 50 foot pound criterion in the
rule, so we found that to be acceptabl e.

MR. SIEBER. That's 40 years into the
life?

MR. MEDOFF: They're under a current 80
year design basis, soit's 32 effective full power for
40 year license life.

MR. S| EBER.  Ckay.

MR. ROSEN. And 80 percent capacity.

MR. MEDOFF: Capacity factor is what
t hey' re usi ng.

MR. SIEBER. But that's a lot of margin
anyway.

MR. MEDOFF: Right. They have --

MR. ROSEN: | don't suppose the Entergy
managenment woul d be real happy with 80 percent, but
nevertheless it's plenty of margin.

MR. MEDOFF: They have to make that call.
| can't force themto do it.

MR ROSEN: W' ve had this debate before.

MR. MEDOFF: Right.

For the pressure tenperature limts, they
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did not propose new pressure tenperature limts for
the EPU application. However, in a previous |icense
anmendnent application they did submt new heat up and
cool down curves for the unit. And what | did was Tom
McLennan in ny branch was the reviewer for that
i cense amendnent. And what | did confirmwas that the
i cense anendnent did include the upgraded fl uences to
establish the P-T curves and therefore, we concl uded
t hat his approval was based on t he upgraded conditions
was accept abl e.

The next one. The next slide us we | ook
at in 2.1.3 of the Matrix tells us to |l ook at the
i npact under 10 CFR 50. 61 PTS assessnent. Again, it's
l[imted by a copper naterial. And the criterion for
the limting shelf plate is 270 degree F i n accordance
with the rule. And we cal cul ated a RTPTS or adj usted
reference tenperature value of 49 degrees F. And this
has a wide margin in the --

CHAI RMAN WALLIS: It's amazingly | ow.

MR MEDCFF: |It's because it's a |ow
copper vessel.

CHAI RVAN WALLI'S: How does it get to be so
| ow?

MR, MEDOFF: Low copper.

CHAI RVAN WALLI'S: The | ow copper?
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MR. MEDOFF: Usually the plants have --

| ow copper nmaterials have better RTPTS val ues, | ower
val ue.

So there's not nuch of an affect on the
RTPTS val ue by the upgrade. So we concluded that it
was acceptabl e against 10 CFR 50.61 criteria.

Okay. The next slide. And we al so | ooked
at the inpact on the structural integrity of the RV
internals. Currently the ASME code, which is invoked
by 10 CFR 50.55a requires visual inspection of these
conmponents. But there is sonme -- we nay antici pate all
of the Dresden/ Quad City steamdryer issue, that somne
of these power uprates nay i npact sone cracking inthe
conmponent failure. So we | ooked at the inpact on the
structural integrity of the RV internals.

When the applicant came in with its
application it basically assessed themon the gana
radiation. And if you Matrix 1 of the Revi ew Standard,
there's a footnote on section 2.1.4 and it invokes a
coupl e of industry topical reports in assessing void
swelling and irradiated-assisted stress corrosion
cracking. And we used the Westinghouse topical as our
gui del i ne, our topical report for this. And
West i nghouse establishes a threshold on cracking of

one tines ten to the 21 neutrons per square
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centineter. And the energy is .1 MeV on the neutrons.

What we did was we asked them a question
-- a request for additional information on what the
fluences would be for their internals. And they cane
back with sonething of the order three to five tines
ten to the 22 neutrons per square centineter. And
since that's above the threshold, the applicant is
willing to give us a commitnment on participating on
the EPRI studies on internals and to inplenent the
activities that result fromthem And they're goingto
send in an inspection plan for review and approval
We're ironing out the wording for the comm tnent, but
that will be resolved before the SE gets witten.

DR. KRESS: Where do they stand on
i nspecting their upper head?

MR. MEDOFF: On nickel alloy conponents?

DR. KRESS: No, just the upper head.

MR. MEDOFF: The upper head?

DR KRESS: Yes.

MR MEDOFF: | think if |I'mnot m staken,
Entergy indicated that they just at their outage just
did a bare netal visual and the volunetrics and didn't
find anyt hi ng.

But we're going to iron out the exact

wor di ng of that comm tnent before the SE gets witten.
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CHAI RMAN WALLIS: So at the present nonent

it's a conditional component ironing this thing out
before you issue the final SER, is that it?

MR. MEDOFF: Well, we incorporate the
commitment into the SE, so we're going to have to
alter a little bit. But pending the final wording
that we work out with Entergy, but that will go into
the final SE

CHAI RMVAN WALLIS: So if they don't neet
some requirement, it's okay to then join sone
imtative?

MR. MEDOFF: Well, the way the initiatives
work, and Materials and Chem cal Engineering Branch
encourages the industry to go out and do industry
initiatives studies on degradation and cracking of
vessel and internals conponents. And for PWR, the
EPRI/MRP is the organizations that's initiating the
studies on these conponents. W've already had a
nunber of assessnents come in fromthe MRP on nickel
alloy cracking. And | think they're starting to
initiate the studies on the internals and with the
intent down the road that they woul d submt sonething
to us on what they're recomendi ng for inspections on
aplant initiative basis for internal conponents. And

t hen we woul d | ook t hose over and have di al ogues with
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the EPRI/ MRP t o wor k out what a final approved program
woul d be. And that's sort of the way we've done this
for the BWR VIP with the boilers and we're trying to
initiate sonmething simlar with the MRP

Are there any other questions on the
vessel and the vessel's internal conponents? Dr.
VWallis is pondering them Any further questions.

CHAI RVAN WALLI S: That's okay. You can go
ahead.

MR. MEDOFF: Thank you very much

M. Bob Davis will now address what the
i npact of the EPO on the |eak before break anal ysis
and the nickel alloy conponents integrity.

MR DAVIS: M nanme is Bob Davis. And |I'm
wi th the Engi neering Materials Chenmi stry Branch in the
Piping Integrity and NDE Section. And | reviewed the
portion of the application that deals with reactor

cool ant pressure boundary materials and |eak before

br eak.

The increase in hot |leg tenperature only
being .8 degrees will have a m ninal inpact on the
Alloy 600. | think sonebody asked about the upper
head. | believe they're scheduled to, in accordance

with the order, inspect their reactor pressure vessel

head this spring. | think other than maybe a snal
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relaxation from the order on coverage on their
nozzles, they are conplying with the order for the
bare high susceptibility. So this small tenperature
increase really doesn't do anything to change that.
And, of course, a decrease in tenperature i s obviously
advant ageous as far as PWSCC goes.

So the staff concluded that the increase
in tenmperature will have only a miniml inpact on
crack initiation and grow h.

| did a gentleman this norning from
West i nghouse nmention that the tenperature increase in
the hot leg was actually 1.6 degrees rather than the
.8 degrees. So | think I will have to sonewhere we'l|l
have to address that.

| think sonmebody this norning asked a
guestion and got a response, and the hot |Ieg
tenperature is alittle bit nore. Even at 1.6 degree
increase that will have a negligible inmpact on
i ncreased susceptibility to PANSCC. They have a fairly
aggressive program They've replaced sonme of their
nozzles already on their hot leg piping and their
initiatives are to replace a lot of their 600 with
Al'l oy 690 using Alloy 52 and 152.

CHAI RMAN WALLIS: Wth these questions

about what the tenperature change actually is, is
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sonmeone going to find out what it actually turns out
to be so that after the EPU has been inplenmented we
can find out what it actually is?

MR. DAVIS: Yes. And part of ny question
based on what the gentleman said this nmorning from
Westinghouse is the range. The .8 plus or m nus,
point .8 plus or .8 plus or mnus two and at what
point would they really need to cone back and talk to
us if it was greater than a certain nunber?

Ckay. Any ot her questions.

DR FORD: Could | ask, it's nore of a
general question than this specific one, to what
extent does the staff take into account emerging
issues with respect to cracking in this case for the
primary water site in a PW? And |'mthinking
specifically interns of the effect of ripple | oading,
whi ch m ght occur because you've got increased flow
rates and the effect that that would have on therma
fatigue of some of these pipings. And it recogni zes
an energing i ssue because it's not inthe rules, it's
not in bulletin, etcetera, right now But at what
poi nt does the staff becone involved in addressing
t hose energing i ssues?

MR. DAVIS: On that issue | don't have an

answer for.
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MR TSAO This is John Tsao from

Mat eri al s and Chemi cal Engi neering Branch.

To respond to your questions, the staff is
working with the industry to conme up with sonme sort of
resolution of the issues, particularly we are | ooking
at the PWSCC, the primary water stress corrosion
cracking and | eak before break. Ri ght now the EPRI,
industry are trying to conme up with sone type of
i nspection and enforcenent guidelines. And the staff
also is trying to find out if we need sone type of
generic comruni cation to nake sure that PWSCC i s not
a potential degradati on.

DR. FORD: Thank you very nuch

And the reason why | bring it up is that
when you tal k about thermally induced ripple |oading
in piping, it falls between the cracks of the ASM
corrosion fatigue evaluations and MRP stress
corrosion. It's between the two ends of the spectrum
and it's not addressed. And yet when you | ook at, for
i nstance, socket welds in these systens where you have
eddi es associated with a socket weld, you could have
a potential decrease in the integrity of those
conponent s.

But fromyour answer, this is ongoing. It

is not covered in this particular item because there
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is not enough information, is that correct?

MR DAVIS:. Well, the PWCC is what |
would be famliar with. And we are, as John
nmentioned, there are a lot of ongoing issues and
di scussions with industry. As far as the other issue
you brought up, |I'm not aware.

DR. FORD: And as you point out, this is
not specific to Waterford. It is a generic EPU topic.

CHAI RVAN WALLIS: It only occurs at EPUs?

DR FORD: Well, it occurs when you
increase the flowrate and now you're starting to put
in thermal fatigue issues, which are domnate in for
i nstance socket wel ds.

MR MEDOFF: Dr. Ford?

DR FORD: Yes.

MR. MEDOFF: So far for the cracking of
the nickel alloy conponents, Mechanical has been
| ooking at fatigue aspects and the Materials Branch
has been |ooking at PWSCC. W haven't considered
ripple loading, we wll raise the issue with ny
managenent and see what will be taken fromthere for
you. And we'll get back to you

DR. FORD: GCkay. Thank you.

MR. DAVIS: Any additional questions on

Al oy 6007
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Okay. | also review the section on | eak
before break. And the operating conditions under the
uprated conditions will not alter the concl usions of
t he previous | eak before break anal ysis for Waterford
3. It's still valid.

Are there any additional questions?

"1l turn it over to John Tsao.

MR TSAO ' mJohn Tsao fromthe
Mat erials and Chem cal Engineer Branch. | reviewed
five sections; coding system flow accelerated
corrosi on prograns, steamgenerator tube inspections,
steam generator bl owdown systenms and chem cal and
vol unme control systens.

| will be tal king about only two systens
here; flow accel erated prograns and steam generator
t ube i nspecti ons because they are nore significant in
terns of power uprate.

For the flow accelerated corrosion
programnms, this norning there was sone i ssue as to how
much you increase. | have this backup slide.

The FAC program nmeasure the wear rates in
terms of mls per year. And these are the changes
t hat woul d be due to power uprate conditions.

Also, | want to show you anot her slide

that gives the effectiveness of the FAC program This
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is provided by the licensee. And as licensee said, it
is nmore in the -- they used CHECWORKS. It's a
conmput er program that considers hydrodynan cs, heat
bal ance, tenperature in particular.

As you can see the predictive nethod is
conservative considered to actual neasurenent.

DR FORD: I'msorry. Could you explain
t hat ?

MR. TSAC  Ckay.

DR. FORD: It |ooks as though it's equally
scattered around the one to one Iine. So why are you
saying it's conservative?

MR TSACG \Well, for exanple, you can see
-- let's see.

You can see just for exanple, this point
here the neasurenent is about 300 mls. The predict
value, let's say, fromhere to here is about 240 m | s.
So what it says is that the methodol ogy will predict
that the tube wall thinner than nmeasured, therefore it
al so indicated that the licensee may need to do sone
nmoni toring or replacenent of that pipe.

DR. FORD: But equally there are points on
t he other side which are not, what you call it --

MR TSAG Well, that's true. Yes, that's

correct. But as you know this is only a prediction.
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Predictions, hopefully -- well, fromthe data point
you can see they are scattered toward t he conservative
side. And also the FAC program according to EPRI is
that it's a process. In other words, the |icensees
woul d go out, meke an inspection, UT or ultrasonic
nmeasurenents or the pipe thickness and then they wll
come back and they input that data into the conputer
code so that to make sure there is a certain accuracy
in their predictions.

Al so predict that the -- in the prediction
nmet hod t hey include sone safety factors.

DR FORD: It seens to nme as though
there's a huge amobunt of scatter around that one-to-
one line. And so the question imrediately arises as
to what is the inpact of that in terms of could you
get a through wall erosion event taking place when you
had predicted it would not have done so0?

MR TSAGC It could.

DR. FORD: Did you go through that sort of
"what if" argunent? | nean if you |look at that data
base, you don't really have too much confidence in
CHECWORKS.

MR TSAO Well, | wouldn't say they would
be relying on CHECWORKS per se. The |icensees, not

only Waterford but other |icensees, you know t hey
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i nclude other factors. For exanple, other industry
experience. You know if sone plants have some probl em
with FAC water lines, then they will consider --

DR. FORD: | recognize that.

MR TSAO Right.

DR. FORD: But this particular EPU is
putting a lot of basis on CHECWORKS to nanage this
problem And if this a general observation as to how
good CHECWORKS is, nmy confidence is a little bit
shattered.

MR. TSAG | should point out that
Waterford is not unique. | did the review for license
renewal , and | al so asked questions. And this is type
of plot that, you know, other |icensee has shown ne.

DR FORD: Yes, | know.

MR TSAG In other words, | don't think
that |icensee is depending solely on what prediction
is. They al so, you know, include other experiences and
i nspections. Not only the inspections for the fact,
but there are other SME code inspections they have to
perform

DR FORD: 1'll ask again. Did you go
t hrough the "what if" scenario?

MR. TSAO | have Kris Parczi ewski from ny

branch to el aborate on this.
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DR, FORD: Wth that anopunt of uncertainty
in your nodeling capability and therefore your
managemnent capability, do you not feel unconfortabl e?

MR, TSAGC  No.

DR. FORD: No?

MR PARCZI EWSKI :  Kris Parcziewski from
t he Chem cal Engi neering Branch.

To answer your question, those points are
predi cted. CHECWORKS predicts but in addition there
is acorrection factor for each individual |ine which
is here at the top right hand side, line correction
factor which indicates that it is corrected for each
individual line all the points predicted in the line
are corrected by this line correction factor. And the
line is defined as a portion of the system which has
the same chemistry but not necessarily the sanme
tenperature. |If | answer your question.

So al | those points are al ready correct ed.
I deally, if they were ideal, they would lie in the 45
degree line, the mddle line. However, obviously,
there is sone scatter.

DR. FORD: | understand the physics --

MR, PARCZI EWBKI @ Yes.

DR. FORD: -- of the erosion process.

It's highly dependent on ph. Hi gh dependent on

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

202

tenperature. H ghly dependent on corrosion potenti al
and all of those things are interacting. So that if
you're a little bit off on your definition of one of
those paranmeters, then you're going to get a big
change. So | can understand why there is a scatter

t here because you're not able to define your system
adequat el y enough, and therefore that's the physical
origin of your LCF. But | still feel unconfortable
about that huge scatter and how you use it in
managenment fromtheir point of view and in terns of
regul ati on fromyour point of view

MR. TSAO Ckay. For regulation,
basically there's no regul ati on on FAC program

DR FORD: That's what worries ne.

MR. TSAC The FAC programis instituted
because of the bulletin. Back in the '80s it was
result of Bulletin 87-01 where Surry had a --

DR FORD: Yes, sure.

MR TSAO -- a rupture. And Ceneric
Letter 89-08 that required the Iicensees to institute
some type of program FAC program And then the
i ndustry, you know, with EPRI guidance come up with
this program And so --

DR FORD: | understand all that. |'m

just | ooking at what the history has been since then.
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And, you know, a few nonths ago we had fatalities in
Japan because of this phenonenon, which was not
managed well. And you know if this is supposed to be
the state-of-the-art of prediction of managenent and
therefore regulation, | just don't feel confortable.

MR. TSAO (Ckay. Speaking of the
Japanese, again frommny understanding is that Japanese
did not inspect, you know, the last 20, 30 years.

DR. FORD: Correct.

MR. TSAO.  \Were here under FAC program
the licensees will have to inspect at |east they say
50 to 100 inspection points for their large bore
pi ping and small bore piping they probably sonetine
i nspect 100 percent. And so there's a constant
i nspections going on to nake sure that the --

DR FORD: | understand that.

MR, TSAO Right.

DR FORD: Al I"'mpointing out is
everyone bows to CHECWORKS and says yes, yes that's
the best thing that's around. And |I'mjust
guestioning it. |Is it adequate?

MR HOWNE: This is Allen Howe.

And 1'd just like to add in at this point
that we understand the question and we will be happy

to get back with you with a response on that.
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DR. FORD: Thank you.

MR. TSAO  Ckay. Next slide.

Next slide | will be tal king about is the
related to steam generator tube inspections.

This nmorning you also raised about the
guestion that -- sorry.

Next slide. The power operator will effect
the anti-vibration tubes for |ocations. Wat it does
at the increase of feedwater floww |l cause the tube
to vibrate a little bit nore. And the possible
degradation is where the anti-vi bration bar, they call
t he bat wi ngs on top of that square shape, hitting the
supports.

Now, we have the requirenment in tech spec
that we have the | eakage requirenent, which the
I i censee has reduced to 75 gall ons per day of a steam
generator. This is pretty significant in that the
normal primary to secondary |l eakage limt is 150
gal l ons per day. And Waterford is willing to go down
to 75 gallons per day. And that it is very good
limts to detect any potential | eakage. Because 75 for
tech spec translate into admnistrative limt.
Control probably would be at even lower. Therefore,
if there's any | eak, you know they woul d probably go

into a special adm nistrative control actions
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additional nonitoring. So that's one area that is
going to hel p Waterford.

The second one is in tech spec requirenent
any flaws cannot exceed 40 percent through wall,
through a tube's wall. For the wear indication
usually the average is about 5 percent per cycle. In
ot her words, the crack growmh for tube wear type of
indication usually it grows five to ten percent. So |
remenber you nentioned the possibility whether the
crack can grow in one cycle and through wall. And that
is not likely.

DR. FORD: Wy do you say that?

MR. TSAO  Because crack grows -- every
crack grows for tube wear is about five to ten
percent. So even if you have, let's say, 39 or 38
percent crack --

DR. FORD: Maybe |I'm mi sunder st andi ng.
That statement there and from what |'ve understood
about the situation, you're looking at two distinct
degradati on nechanisnms. One is tube wear.

MR. TSAC Right. Yes.

DR. FORD: And the other one is cracking.
Two entirely different atom degradati on mechani sm

MR. TSAC  Ckay.

VR. MEDOFF: And they may be
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i nt erconnect ed, but they don't necessarily have to be.
And so I'm trying to sort the two different
degradati on nechani snms and trying to understand how
your control criteria of make it 75 gallons per day,
and you're saying that's great. | just don't follow
why is 75 gal | ons per day adequat e when you' ve got two
di fferent wear mechani sms operating under different
rate limting steps? Wiy is it an adequate regul ation
and manager ?

MR. TSAO Ckay. You talk about the two
separate. Cracking. |IDSCC, inside dianmeter stress
corrosion cracking.

DR FORD: Yes.

MR. TSAO And then PWSCC. Ckay.

DR FORD: Sure.

MR TSAO And then this tube wear it's a
-- | would say it was kind of pitting. You would say
pitting or sone type of nmechanical netal-to-netal
contact the cause.

DR FORD: Sure.

MR. TSAO Ckay. Now the 75 gallons per
day it lower the threshold for |icensee to do certain
adm nistrative controls, and that is a big plus.
Because normal plant it is 150 gallons per day. So

there, you know -- because this is -- this |eakage
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limt is defense-in-depth. Werever there is a crack-

DR FORD: |'mhearing all the words. [|I'm
| ooking at what's on that paragraph there and what
|'ve read in the SER

MR. TSAO Right.

DR FORD: |'mseeing at |east two
different atom stic degradation mechanisns. |'m
seeing NEI 97-06, which takes into no account the
nmechani sml' maware of. And then |I'ml ooki ng at 75 per
gallons per day. And |I'm having a problem of
interconnecting all of these things that are on that
graph and trying to relate themto what is the danger
that | mght expect to have a thorough wall hole
regardl ess of the nechanismin one fuel cycle. And |
don't have the data and | haven't seen the anal ysis.

MR. TSAO. The bottomline is that they
have a very good |eakage |limt. Regardless if they
pi pe break or anywhere, they have 75 gall ons per day
t hat woul d nmake sure that woul d make t hemt o shut down,
t hey have a shutdown if it goes up to 75. Sone of the
pl ants they don't shutdown until 150 gal |l ons per day.

Now as for NEl 97-06, that is the industry
gui delines that provide a descriptive guidance for

themto do inspections and to do certain controls.
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DR. FORD: kay. You sound as though

you' re defending the |icensee rather than questioning
the licensee. You're saying that they can do this.
And this is good for them

MR TSAOC Well, technically -- in fact,
| raise the question that their current tech spec is
720 gall ons per day. And | questioned them And then
| kind of twist their arm so to speak, and they cone
down to 75. And so | wouldn't defend themif --

DR. FORD: Ckay.

MR. TSAQ In other words, |I'mvery happy
they come down to 75. |1'mvery surprised. And
actually | give, you know, a pat on back on that in
terns of tube degradation and terns of controlling any
potential | eakage.

DR. FORD: GCkay. Thank you.

MR TSAO (kay. This is pretty much
straightforward and this ends ny tal k.

DR. FORD: |Is soneone going to tackle this
guestion about the flow i nduced vibration in the
dryer? |Is that going to be discussed by yourself,
wel | obviously not yourself, but is that going to be
covered | ater on?

MR. TSAQO  Speaking of flow induced

vibration, I not reviewthat section, but this norning
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sonmeone asked a question about | oose parts.

DR FORD: Yes.

MR. TSAO Even if the bolts on a dryer
are forced down into the steamgenerator, usually the
i censee, including Waterford, they have t he secondary
site inspection and they usually go through a foreign
obj ect search and retrieval, the FOSR. And what they
do is they stick a optical camera down the secondary
site and they go down to a tube sheet to find any
| oose parts. Also |oose parts can be detect by the
bobbi n i nspecti ons.

DR. FORD: Are you happy that you coul d
never get a |loose part into the main steamisolation
val ve, which was stated this norning?

MR. TSAO Right. Now | have not heard the
cases of going to a main steamvalve. Usually if there
are | oose parts, it falls down --

DR. FORD: Usually.

MR TSACG Into bundles.

DR. FORD: Al ways?

MR TSAG | have not heard -- | have
heard of the | oose parts cone fromregular internals
that flowinto the steamgenerator on secondary side.
And then there are sone feedwater gaskets that falls

into steamgenerator site. But | hadn't heard of | oose
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parts in the main isolation valve.

MR. MANOLY: Cood afternoon. |[|'m Kama
Manol y, the Section Chief in the Mechani cal Branch in
NRR.  And the lead reviewer for the Waterford power
uprate at an audit at Dresden in Chicago | ooking at
t he work being done by Dresden/ Quad on their dryers.
So | knowthis topic is dear to your hearts, and we're
still working on that aspect of it on the boilers.

So if you have any questions beyond what
| got fromhim I'Il take notes and we'll get back to
on that, because | don't have benefit of the questions
di scussion with the |icensee.

As typical we | ook at the -- there is sone
overlap between our work and the Materials Branch
work. We focus primarily in the vessel internals on
the stress analysis and the fatigue usage factors.
And small |oose vibration concentrations. But,
obvi ously you heard the Materials focus is different
t han ours.

The same thing we do for the steam
generator conponents and the electrical punp.
Qobvi ousl y, and the pressurizer and supports,
structural supports also we |ook at that, too. And
bal ance- of - pl ant pi pi ng and supports and the safety

related val ves and we saw what we focus on in that
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ar ea.

Next slide.

W | ook at the nethodol ogy and the | oads
that they used, that they're consistent with the
design basis, the stresses and the fatigue and the
agenda and the codes that they're conmtted to under
SER. And also | ook at the functionality of the valves
and their inpact on the EPU based on t he findings from
the Generic Letters 89-10, 95-06 and 96-06 for the
pressuri zation of segments of piping.

Next slide.

Okay. The next slide addresses the NSSS
and BOP piping and supports. W talk about the EPU
eval uation that incorporates the approved | eak before
break met hodol ogy for elimnation of the primry | oop
pi pe breaks in the original design basis. So that's
a change from the original design basis for the
facility. And now that everything breaks out in the
branch pi pi ng, the | argest branch pi ping fromthe main
steam and feedwater and ot herw se.

Finite elenment analysis for the revised
| oads. Understand that the change in tenperature
obvi ously, as we all know, was very snall in terns of
effect on the stress allowable. But apparently they

wer e doi ng that as part of the upgrade of their design
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basi s docunents.

| guess until earlier today | was under
the inpression that they neet the ASME |inits for al
the allowables on all lines, except look at this
bullet on that slide. Due to EPU the |icensee
di scovered that the component cooling water shutdown
cool i ng, heat exchanges at the piping was operating at
a higher tenperature than they initial thought. The
design basis is 175 degrees. They have done
eval uations for operability up to 225, which neans
that they don't quite neet the ASME Iinmts above 175.
So ny understanding is that they will have to start by
50.59 utilizing Generic Letter 91.18 and suppl enent
the one with the nonconformance that they have to
ultimately correct to neet the code allowance.
Because when they start the 175 for that system they
will be exceeding the ASME code limts.

The last slide is about flow induced
vibration. And | guess we have three bullets there.

One rel ates to t he testing and
instrunmentation onthe feedwater at critical |ocations
to nmonitor during power ascension. And they would be
neeti ng the OMB st andards for nonitoring of vibration.

The concern about flowinduced vibration,

obviously on the dryer, is raised several tinmes. And
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| think the vigor lies on the applicant on the work or
on the operation of experience to Palo Verde, which
has nore power than their plant after the power
increase. And | considered that operation of a plant
for many years probably is far nore proof than just
testing for -- you know, limted testing. So we know
what Pal o Verde's experience is and their dryers are
bigger, | believe, than Waterford dryer. So we did
not feel that there was real issues.

| just heard that during the |icensee's
presentation that they found that some bolts had
broken off at Palo Verde and that's an aspect, |
guess, we're going to have to think about.

DR. FORD: What was al so brought up this
norni ng was that Palo Verde is not the same design of
the steamin the upper plenum because they have nore
than just one steamexit point.

MR MANCLY: | see. | know that the boiler
are nmuch | arger, because you have four steaniines and
the i nterplay between the four steamines has alot to
do with the |oads on the plates. So the issue is not
as exacerbated as the boilers. But | think there's a
ot of reliance here on the Palo Verde experience.
And the concern about broken bolts is that they go,

you know, where they're not desired to be. So I think
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we still need to think about the significance of that
in ternms of operability.

On the steam generators, the analysis
shows that they neet the stability ratio below.8. So
the limt is one, and they basically also said that
the steam generators are nore robust than the Palo
Verde. So | wouldn't expect that they would have an
i ssue there.

So that's basically the section on the
Mechani cal part. |f you have any questions, |'Il be
glad to take it.

MR ROSEN. Well, | think you hit on a
couple of good issues, Peter. And | wonder if we
could have a little nore information at the ful
Committee on this, especially on the reliance on the
Pal o Verde experience which nay or may not be
applicable, | guess.

MR. MANOLY: My understanding is that
their dryer is bigger than the Pal o Verde dryer.

MR. ROSEN. But from our experience in
tal ki ng about the BWRs and specifically the problens
addressed in Quad and how that translates to the rest
of the fleet, there was discussion about the
differences in configuration are very inportant.

MR, MANQOLY: Yes.
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MR. RCSEN: And so | would draw fromt hat

the sane conclusion here; that the differences in
configuration between Palo Verde and Waterford nay
al so be very inportant. So using Palo Verde as a
stocking horse for Witerford may or may not be
appropriate. W need a nore fundanental |ook at this
than just sinply saying well it's kind of |ike Palo
Verde and they haven't had a problem Not very
substanti ve.

MR. MANOLY: Well, yes. The power at Pal o
Verde is higher than at Waterford after the power
upr at e.

MR. ROSEN. Well, yes. But the question
really is about forcing functions for vibrations.

MR MANCLY: Yes, | understand.

MR. ROSEN:. Not just because the power is
hi gher doesn't necessarily nean that the fl ow i nduced
vibration is.

MR. MANOLY: But the geonetry | understand
of the dryer at Waterford is very simlar but it's
| arger dryer. So --

MR. ROSEN. Maybe we coul d have sone
pictures of Palo Verde's dryers and the Waterford
dryers.

MR, MANCOLY: Ckay.
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MR. ROSEN. And at |east quality of

di scussi on about where the --

CHAI RVAN WALLIS: 1'd like to know al so
because this norning some of the speakers seemto say
it was the sanme, these were the sanme dryers. They'd
al so been tested at CE over a wi der range of flowrate
and pressure. So maybe we could get this nore
definite; are they sane, are they not the same, have
they been tested or not been tested, has sonething
simlar been tested or the sane? You know, get it
absol utely straight.

DR. FORD: And also | the other aspect |
think, Graham is this whole question what's going to
happen to the | oose parts which are created if it does
fail or is it just a no neverm nd?

MR. ROSEN. Well sinply because the | oose
parts that were tal ked about here were found down on
the top of the tube sheet doesn't necessarily nmean
that's where they' |l always go.

DR. FORD: Exactly.

MR. ROSEN. | mean, they may go down the
steanl i ne.

DR. DENNING But that's probably an
anal yzabl e conditi on.

DR. FORD: Absolutely, but there hasn't
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been, that's the point. W don't knowit's been
asked.

MR. MANOLY: It was not supported --

MR ROSEN W're a little bit sensitive
on this issue because of history.

MR. MANCLY: Right. Any additional
guestions?

CHAI RMVAN WALLIS: So we've agreed that
before the full Conmittee you' re going to have a --

MR.  MANOLY: A conparison, | guess,
bet ween the --

CHAI RVAN  WALLIS: A nore definite
compari son?

MR. MANOLY: Yes. The Palo Verde dryers
and- -

CHAI RVAN WALLI' S:  Maybe besi des that you
could actually provide ny colleague here with a
written docunment which actual |y has pictures of things
so that rather than have the full Comrittee have to go
through all the details so that sonebody here can go
by an certify --

MR. MANOLY: Yes, that's possible.

CHAl RVAN WALLI'S: -- that he has seen
drawi ngs, and indeed they are the same or they are

not, or whatever.
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MR. MANOLY: Yes. That's nore efficient |

think. GCkay. Thank you.

CHAI RVAN WALLI S:  Thank you.

MR. STUBBS: Ckay. Good afternoon.

My nane is Angelo Stubbs. And I'ma
reviewer with the Plant Systens Branch. And the
reviewthat we performed was for the bal ance of plant
si ze, plant systens.

Go the next slide. Ckay. We'll start off
wi th the scope.

W followed the Review Standard and
there's a detail ed breakdown of the things that's
i ncluded in our reviewscope in Matrix 5 of the Revi ew
Standard. |1'mgoing to sumarize here things that
were in our scope of review. And that included the
secondary plant systens; that was the secondary pl ant
wat ers systens, circulating water systens, the steam
heat water, condensate, the ultimte heat sink and
cool i ng wat er systens, the main turbine and protection
from pipe failures, floods, and internally generate
m ssi | es.

Also the spent fuel pool cooling and
cl eanup system the energency feedwater system
fission product control and waste nanagenment systens

and the enmergency di esel generator fuel oil storage
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and transfer systens.

So for our reviewwhat we did was we began
by | ooking at what things in the uprate woul d i npact
t he bal ance of plant systens. And there were things
that we thought of that were of nmjor concern. One,
the increase in decay heat associated with the EP
operation. The second was a nodification that they
were maki ng on the main -- on their pressure turbine.
And the third was there could be changes in system
operating paranmeters, that is the pressure, the
tenperature. There's an increase flow, steamflow by
8.5 percent.

Okay. Next. Ckay.

|"m going to start off by tal king about
the turbine. The change that was made to the turbine
was the physical nodification of high pressure
turbine. And that nodification included installation
of new high pressure turbine rotors with reaction
rating, | think they tal ked about that earlier. And
including the inner cylinder, stationary blades and
inlet flow guide.

The EPU eval uati on was performed for that,
and what we found was the naxinmum rotor speed
following the reactor tripwll still be less than 120

percent rates speed, so it will continue to provide
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adequate protection against overspeed, t ur bi ne
over speed.

Ckay.

DR. RANSOM Was the entire high pressure
and turbine replaced or did they just put a new rotor
init?

MR. STUBBS: GCkay. No -- okay. Go back to
the last one. The changes that were made was in the
turbine speed paths was in addition to the turbine
rotor there was also inlet flow guides, steamsealing
conmponents that were repl aced.

DR. RANSOM How nany stages around the
hi gh pressure turbine?

MR. STUBBS: Does sonebody want to -- |
don't recall

MR VIENER This is David Viener from
Ent er gy.

There's ei ght stages.

RANSOM  Par don?
VI ENER. Ei ght reaction stages.

RANSOM  Ei ght stages?

2 3 3 3

VI ENER: Ei ght stages.
DR. RANSOM So you changed all the
staters and the rotors | guess in that?

MR. VIENER. That is correct.
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MR. STUBBS: Ckay. As | already

nmentioned, as far as we're looking at it to see that
the overspeed protection, the overshoot would stay
within the design and the results were we still
mai nt ai ned the overspeed to be | ess than 120 percent.

CHAI RVAN WALLI'S:  And 120 percent is okay
because of what? Wy is 120 percent okay?

MR. STUBBS: Well, 120 percent is the
desi gn overspeed that's currently water turbine. The
trip -- | think the trips are at 111, the control is
at 111 or 111 and a half. And there could be sone
over shoot .

There was study done to confirmthat 120
-- that the 120 percent wasn't exceeded at the EPU
That's the current overshoot for the current turbine
and its design overshoot that the plant is designed
for in terns of the turbine protection system

MR. SI EBER: There actually should be very
little change in what speed you achi eve because --

MR. STUBBS: Right.

MR. SIEBER. -- at a |ower pressure, you
actually have | ess stored energy and you're getting
all of the additional output from higher steamfl ow,
whi ch doesn't contribute to the overspeed.

MR. STUBBS: Right. And the reason we
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| ooked at it is because you' re actually making
physi cal changes and what we m ght do to change to
inertia in the turbine, we just wanted to nake sure
t hat that was not --

MR. SIEBER. And those factors are going
to be small.

MR. STUBBS: That's right, it turned out
to be small.

MR. SIEBER  Yes.

MR. STUBBS: Ckay.

DR. RANSOM What happens on | oss of | oad
in terms of overspeed.

MR STUBBS: In terns of |oss of |oad?

DR. RANSOM R ght.

MR STUBBS:. It still protects -- it's

still protect that sane overshoot. The control wll

DR RANSOM  Shut down?
MR. STUBBS: Particularly at 111 percent
and even after that, the overshoot will maintainit --
MR. ROSEN. Does this turbine have
el ectrical overspeed and nechani cal overspeed both?
MR. STUBBS: Yes.
MR. ROSEN. So what are the setpoints for

t he el ectrical overspeed protection and the mechani cal
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over speed protection?

MR STUBBS: | believe one is 111 and the
other is 111.5.

MR. SIEBER  Unl ess you have governor
val ve acti on.

VR. SCHWARTZBECK: Yes. Ral ph
Schwar t zbeck wi th Enercon Servi ces.

The electrical overspeed is 103 percent
and the nechanical is 111 percent.

MR. ROSEN:. So the first thing that
happens is the control valves try to control it,
right?

MR. SIEBER R ght.

MR. SCHWARTZBECK: Yes. They cl ose down.

MR. ROSEN. If they don't control it, then
you get electrical overspeed trip?

MR, SCHWARTZBECK: Yes.

MR. ROSEN. |If that doesn't come in, you
get a nechani cal overspeed trip at 111. And if that
doesn't control it, then you just --

MR. SIEBER: Run. Get out of the way.

MR. ROSEN. Well, then the turbine's
designed to -- if you have a | oose part, it has to be

a very big one to cone through the casing. And if so-
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MR. SIEBER Yes. They usually keep
everyt hi ng i nside.

MR. ROSEN. Yes, it's usually contained.
But not always and the orientation of the turbine is

| ooked at vis-a-vis safety related equi pnent and so

on.
MR. SIEBER. Right. And other turbines.
MR STUBBS: Gkay. We'Ill nove on.
Okay. The next area that we | ooked at was
spent fuel pool. And the reason for this was because

there's increased decay heat associated with the EPU
so the fuel being offloaded to the spent fuel poo
could -- if it was offloaded at the sane tinme would
have hi gher decay heat associated with it.

There was a question this norning
concerning why there was discussion in the SE, the
extent of the discussion in the SE on this. And the
reason is we did our initial review of this and what
we saw was that the current analysis, there was very
little margin between the cal cul at ed peaks and the
pool limts. So as a result of that, we asked for
additional information from the licensee, and they
provided that information. And we wanted to be
assured that we weren't exceeding the pool

t enper at ur es.
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In the inlet what happened, what we found
out was or the way this is being controlled is they're
usi ng adm ni strative controls to control the anount of
decay heat that's actually in the spent fuel pool at
any given time after the offloads so that they be
control the decay heat to be bel ow t he heat renobva
rate available fromthe spent fuel pool cooling
system

This way they ensure that they stay bel ow
the tenperature linmts of the pool and they ensure --
by stayi ng bel owthe tenperature |inmts and having t he
decay heat within -- below-- really at about the sane
but slightly below what was used in the previous
anal ysis, thetime to boil renains down by the current
anal ysi s.

CHAI RVAN WALLI S: What does
"admi nistrative control"™ nmean? Does it mean that you
unl oad the stuff slower or sonething, or you unload --

MR. STUBBS: GCkay. Admnistrative
controls, inthis case it sets offload |imts for the
total anount of fuel that could be in the fuel poo
for any given tinme after the reactor is shutdown.

The tech spec requires 72 hours before you
can start offloading fuel. 1In this case here it's

controlled so that the maxi mum heat |oad in a pool
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will be -- for the normal offload will be 29 mllion
BTUs --

CHAI RMVAN WALLI S:  So you nmight wait |onger
to offload, is that what you m ght do?

MR. STUBBS: Yes.

MR. SIEBER: That's one thing.

MR. STUBBS: Well, the rate at which you
of fl oad --

CHAI RVAN WALLIS: O offload at a sl ower
rate?

MR. STUBBS: -- may be slower. The one
t hing, you can wait | onger and begin to offload | ater.
That's al so an option. But if you begin to offload at
72 hours after shutdown, you know, the rate of -- at
some point you're going to get to the point where you
woul d be approaching the maxi num heat |oad and your
of fload would have to be slowed so that you don't
exceed that nmaxi mum heat |oad all owabl e.

MR ROSEN: Is that the |icensee's answer
to that question?

MR. STUBBS: What?

MR. ROSEN. That you control the rate of
of f | oad?

MR. VIENER: This is David Viener, again

from Entergy.
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And Angel o described it perfectly.

CHAI RVAN WALLIS: Sot his increases your
time that you have to take to rel oad and everythi ng?

MR VIENER. No. Wat we would do is
control how many assenblies that we can of fl oad based
on tine after shutdown to control the anmount of heat
that we can put in the pool.

MR. ROSEN. Well, | would say that's sort
of surprising. | think that may be the first tine
|"ve heard that, that a plant is so limted with
respect to spent fuel pool heat rejection capacity.

MR M TCHELL: Yes, this is TimMtchell

There is typically a tech spec linmt on
like at a 100 hour point on how many assenblies you
can have of fl oaded.

MR ROSEN:.  Yes, | understand.

MR MTCHELL: And it's really not that
we're going to sl owdown the offload, is that we m ght
either have to stop the mddl e because we have a
certai n nunber of assenblies until we reach sone hour
poi nt post shutdown or you would start later, whichis
nore |ikely.

MR. ROSEN. |Is that sonething you do now?

MR. M TCHELL: That is something that we

do now -- actually our current outage schedul es have
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not challenged it, so we haven't had to. But | have
seen it done at other plants within our system where
there is a specific eval uati on and dependi ng on t hi ngs
like | ate tenperature or cooling tenperature that has
to be done on a per cycle basis to determne --

MR. ROSEN. It sounds like it's a pretty
mar gi nal design to ne.

MR. VIENER. We've had administrative
controls in place prior to even this submttal

CHAI RMAN WALLI'S: So this mght increase
your outage time? You got elenments to unload and
you've got to do it slower?

MR. M TCHELL: At this point we woul dn't
expect to increase our outage tine. But there may be
a poi nt where outage tines if they are i nproved, could
be effected by it. It would be sonething that we
woul d have to eval uate.

CHAI RMAN WALLIS: So you increase the
power of the reactor, but then you increase your
outage times, so your net energy production stays the
sanme?

MR. M TCHELL: No. My answer actually was
right nowit would not effect our current outage tine.

CHAI RVAN WALLIS: But it seens that it

m ght .
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MR MTCHELL: It mght if we shorten the

out age.

MR. ROSEN. Shoul dn't you be increasing
the capacity of this heat rejection capability here
i nstead of being so narginalized?

MR. SIEBER That's controlled by the
river tenperature, right?

MR ROSEN. Is it the river tenperature
that's controlling it or your heat exchanger size and
punpi ng capacity?

MR, VIENER: It's controlled by our heat
renmoval conponent cooling water systemand the si ze of
our heat exchanger.

MR. ROSEN. It sounds pretty nmarginal, as
| said.

MR SIEBER It's down sout h.

MR. VIENER: Yes, we're tal king that we
can renove a partial offload at approximately five
days after shutdown. This is if we start to offload
at about 72 hours, then it becones critical because
the decay heat is very high in the core three days
after shutdown. But the system can renove the whole
partial offload of 106 assenbl es assuned wi t hi n about
five days.

MR. LEONARD: This is Ted Leonard.
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And that's using all the worse case desi gn
assunptions? And a train of cooling?

MR VIENER That is correct. That is
foll owing the Standard Revenue Plan criteria of a
single failure which we lose a train of cooling.

MR. STUBBS: The anal ysis was performed
with a single failure and al so bounding. |I'm | ooki ng
at the last offload which would fill the pool to

capacity, so it bounds all their offloads in the

future.
CHAI RVAN WALLIS: Ckay. So we'll nove on.
MR. STUBBS: kay. Another area that the
decay heat also effects -- the increased decay heat

also effects is the alternate heat sink in terns of
the long term cooling. So EPU eval uation were
performed and the results showed that wet and dry
cooling tower has sufficient capacity to accommodate
post - LOCA heat | oads and sufficient water volune is to
continued to be available either in the one basin to
neet the 30 day heat renoval criteria.

The concl usion that we drew for alternate
heat sink is pending resolution of how the |icensee
account for nmeasurenent of certainty, which is one of
the issues | think that was introduced earlier in the

i nt roducti on.
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CHAI RMAN WALLIS: So this 30 days is if

the cooling towers aren't used at all, they just cool
with the water basin, is that what that means?

MR STUBBS: Excuse ne. Can you repeat
t hat ?

CHAI RMAN WALLIS: |Is the 30 day heat
removal criteria, that means you just use the water in
one basin, you don't actually cool it with a cooling
t ower ?

MR STUBBS: Well, if the water in one
basis is sufficient to nmeet that.

CHAI RMAN WALLI'S: That is just a pool,
isn't it?

MR. STUBBS:. Huh?

CHAI RVAN WALLIS: A basin is a pool ?

MR STUBBS: Yes. Yes.

CHAI RMAN WALLIS: A big basin is a pool.

MR. STUBBS: Yes.

CHAI RVAN WALLIS: And it neans that you
just draw in that water w thout cooling that water
over the cooling tower, is that what it means?

MR STUBBS: No. You still utilize the
cooling tower, but --

CHAI RVAN WALLIS: So it operates fromthe

cooling water, is that what it's making up?
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MR, STUBBS: Yes.

CHAI RVAN WALLI S: Ckay. How about the
river? The river doesn't count for all of this?

MR. STUBBS: Well, to neet their 30 day

requirenent, their primary heat sink is a wet
cool i ng tower basin.

CHAI RVAN WALLIS: Well, why aren't they
all owed to use the M ssissippi?

MR. SI EBER: They need two.

MR TATUM This is Jim Tatumfromthe
Pl ant Systens Branch.

The criteria that we ook at, we rely on
seismcally qualifiedcapability for the design basis,
and so that's why the licensee has to rely on the
cooling tower. The cell that they're relying on is
seismic category one. And the intake structure, |
believe, is not seismcally qualified.

CHAl RVAN WALLI'S: | see.

MR. ROSEN: Now as a matter for follow up,
t hese pl aces where the staff conclusionis inconplete,
is it planned that they'll conme back to the ful
Commttee and give us a --

MR. STUBBS: Yes. Right now we're working
on -- | think Kaly nmentioned this norning, resol ution.

W think we have a path to resolution for the
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nmeasur enent uncertainty. And as soon as that's
resol ved - -

MR. ROSEN. Well, there are a couple. The
other one is the AST, alternate source term And
there are several other things that we've tal ked about
as being pending resolution. It seenms to ne we're
getting a little ahead of ourselves here where the
staff isn't done with the |icensee and yet they're at
Subconmi tt ee.

MR. BERKOW This is Herb Berkow.

As Kaly indicated this norning, we have
agreenent, conceptual agreenent with the |icensee on
these three issues. And they will be resolved before
we cone to the full Conmittee.

MR. ROSEN. And you'll give us a brief of
how t hey were resol ved?

MR BERKOW Yes.

ROSEN:  Ckay.

BERKON W will.

2 3 3

STUBBS: kay. Another area, again it
was a result of the increase in the decay heat, we
revi ewed t he i npact on t he energency feedwater system
And the initial water source for those are the
condensat e storage pool with the backup source being

the cooling tower and basin. The eval uations so that
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i ncreased demand for the enmergency feedwater for the
plant will continue to be net at operating conditions,
at the plant operation of operating conditions.

Okay. And the final one which we | ooked
at was t he energency di esel generator fuel oil storage
and transfer system And because of the increased
decay heat, this required that sonme of the equi pnent
for decay heat renoval operates for a | onger period of
time. And that results in an increased demand on the
turbine in the four to seven day range and a slight
increase in the fuel oil requirenents.

The | i censee' s current fuel -- the current
fuel oil levels did not support the seven day
operational requirenments once the uprate was factored
in. It was only -- they were only supplying six and
three quarter days for the fuel oil supplier. So the
| icensee has proposed change their tech spec to
increase the mnimumrequired volume in the fuel oi
storage tank to neet the seven day criteria. And we
reviewed that and we found that the new tech spec
requi renent added enough additional fuel to satisfy
seven day post -- seven day operation.

And as they nentioned this norning,
there's also a conmmtnent to add additional fuel oi

storage capabilities to the plant by Decenber of 2006.
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| s there any other questions?

CHAI RMVAN WALLIS: Does that bring it to
the end of your presentation?

MR. STUBBS: That would be the end of ny
presentati on.

CHAI RMAN WALLIS: 1'mtrying to | ook ahead
to the rest of the day here. Someone's going to talk
about LOCAs and transient and -- that's the next tine,
huh?

MR. STUBBS: Rich Lobel is going to talk
about contai nment systens.

CHAI RVAN WALLI S:  That i ncl udes LOCAs and
various transients?

MR. STUBBS: Yes.

CHAI RVAN WALLIS: Ckay. Not fromthe
Appendi x K st andpoi nt.

Vell, | think we should take a break.

Thank you very nmuch for your presentati on.

MR. STUBBS: Ckay.

CHAI RVAN WALLIS: Five mnutes to 3:00 we
need to be back.

(Whereupon, at 2:41 p.m a recess unti
2:56 p.m)

CHAI RVAN WALLI S:  Come back into session,

pl ease.
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W're now going to conplete the NRR
present ati on.

MR. KALYANAM | have one question
Before R ch Lobel goes, we have two experts, one of
t he FAC CHECWORKS program the other one on the steam

generator tubes. So we had sone questions before the

break, and I'msure they'll be able to provide their
response to that. |Is that okay.

DR. FORD: Well, 1've been baggi ng on the
head about this FAC business. | understand it

perfectly. The other menbers m ght enjoy having a
presentation on that.

MR. KALYANAM Okay. Either way is fine.

CHAI RVAN WALLIS: If it's something we're
going to enjoy, | think we should do it.

MR. ROSEN. As nany tines as possible.

MR SIEBER. That's one tine.

MR KALYANAM | have Ken Karwoski from
EMCB

MR. KARWOSKI: | guess | understand this
nor ni ng there were questions fromthe steam generator
two integrity standpoi nts some questi ons about whet her
or not the power uprate, what effect it would have on
wear and cracking along the length of the tubes as a

result of the increased flow through the steam
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generator. And then there may have al so been a
guestion about the adequacy of the 75 gallon per day
| eakage |ink

Internms of the effect of the power uprate
on the increased flow through the steam generator,
there is a potential effect on the anount of wear that
can happen at the various support |ocations, whether
it be at the vertical straps, the diagonal bars or at
the egg crate supports. There could be an effect on
t he wear.

In addition, Waterford has exhibited
stress corrosion cracking at a nunmber of |ocations
along their steam generator tubes. Both of those
nmechani sms coul d be effected by the power uprate.
However, the change in the conditions in terns of the
flow, the tenperatures and the pressures across the
steam generator tubes are relatively small and wel
wi t hin the bounds of what exists at other plants. And
it's been our experience at the other plants which
have uprated power that these small changes have
negligible increases in corrosion rates, negligible
i ncreases on wear rates. And by "negligible,” | nmean
that it's well nanaged from one inspection to the
next; that when they go in and do an i nspection after

a power uprate or after an interval, that they still
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have tube integrity. That the tubes have adequate
regul atory margin --

CHAI RVAN WALLIS: This is where? On the
i nside of the tubes you're tal king about?

MR KARWOSKI: On the outside.

CHAI RVAN WALLIS: Are the tubes rattling
and weari ng.

MR. KARWDSKI: Rattling and wearing. And
t hat happens at al nost every --

CHAl RVANWALLI' S:  These fluid interactions
are a little hard to predict, aren't they?

MR. KARWOSKI: Actually, they're quite
reliable. | nean there are sonme instances where sone
tubes, and this is usually in the life of a steam
generator, where sonme tubes will wear quicker than
ot hers because of the placenent of the anti-vibration
bars or the diagonal straps in the case of Waterford.

So sone tubes may wear nore than others,
but in general these phenonmenon are very predictable.
Plants | eave wear scars in service, and in genera
they're very predictable. The wear rates tend to be
very low and they're left in service for nmany cycl es
before they exceed the tech spec.

MR. ROSEN:. Do they tend to decrease in

rate because they kind of wear off whatever the
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contact point and that's it?

VR. KARWOSKI :  That has been the
experience, and | can't comrent on the conbustion
engi neering data, but I know that that's definitely
been the experience at Wstinghouse design steam
generators. But the wear rates decrease with tine
because of the contact issue point.

MR. ROSEN:. Now the question is brought up
how about the effect of vibration, vibrational
stresses on the kinetics of stress corrosion cracki ng?

MR. KARWOSKI : Once again, you know, it is
possible that that would increase the rate of
cracking, may even change the initiation of cracks.
But it's been our experience that any change t hat does
occur: (1) It's not readily measurable, and; (2) that
it can be managed within the normal frequency of in
service inspections. And certainly if there is a
change, we will detect that as we review the annua
reports that the plant sends in regarding their
i nspections. And we woul d expect themto take
corrective action, and that woul d be sonething we
would followed up. But in general we have not
observed that. And in the case of Waterford, it's been
their practice that when they find a crack, they plug

that crack on detection. It's not |ike some of the
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ot her plants which | eave cracks in service and try to
manage cracks that --

MR. ROSEN. M questions on those two
i ssues.

MR. SIEBER. The displacenents are
extrenely small and the nunmber of cycles is extrenely
large. So if there is going to be failure, it would
show up fairly early, | would expect.

MR KARWOSKI:  That woul d be for like the
cycle type of fatigue failure.

MR. SIEBER R ght.

MR. KARWOSKI: In this case it's nore just
the wearing of the tube, which it can be | ow cycle--

MR. SIEBER. But that's not fatigue
failure.

MR. KARWOSKI: No, that is not fatigue.
Yes, that's correct.

MR. SIEBER. Right. It's just wearing
out .

MR. KARWOSKI: That's just wear.

DR. FORD: Jack, there's a problem
di scussed earlier on. It's not trangranul ar fatigue,
cracki ng you see.

MR. SIEBER R ght.

DR. FORD: And therefore it's not covered
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by the ASME 3 code or anything like that. Simlarly
it's just stress code in cracking that's been
accel er at ed.

MR. SIEBER. But wear phenonenon is
covered by the ASME code.

DR FORD: Yes.

MR. KARWOSKI :  Through the plugging limts
and what not and through the plant technical
speci fications.

DR. FORD: Right.

CHECWORKS?

MR KARWOSKI: | think Louise Lund was
going to tal k about CHECWORKS.

DR. FORD: Maybe if | could just state
what my probl em was, Louise, and that would nake it
nore efficient for you to answer it.

M5. LUND: Should I introduce nyself first
for the record?

DR FORD: Yes.

M5. LUND: |'m Louise Lund. I'mthe
Section Chief for the Steam Generator and Integrity
and Chem cal Engineering Section, NRR And, anyway,
| was asked to conme over and di scuss the FAC program

DR. FORD: M concern was that the way

that they're using CHECWORKS right now, it 1is
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primarily a prioritization tool as to where you're
going to look in the carbon steel piping. Fromthe
neasures that were shown this norning, it's apparent
t hat CHECWORKS i s not good on one-to-one correl ation.
Therefore, it's quite possible that you may use
CHECWORKS to say that | should not | ook at that pipe
because of the particul ar operating conditions of that
pi pe, but | should | ook at this pipe. But in fact that
pipe there mght well be eroding at quite a |arge
rate, but you wouldn't ook at it for one, two, three
cycles. In that time you could go through wall. So
that was essentially my worry that you're using a
nodel which is not precise to nake prioritization
deci si ons.

M5. LUND: Right. And | just want to say
off the top, you know we have a very active interest
in the FAC prograns. Specifically we've had generic
letters or generic correspondence that has asked
i ndustry to put together these type of prograns which
manage FACs and also have these predictive
nmet hodol ogi es. However, it's not a case of just using
the predictive nethodologies blindly and | ooking at
information on one Iine or another; there's a nunber
of things that informthe decision as far as what's

i nspected and how it's inspected. Because it is a
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tool, but it's not a blind tool in that particular
way. And, in fact, this gentleman | believe is from
Waterford and he was nentioning, we had a kind of
of fl i ne di scussion about it and that's why | asked him
to come wup here and help discuss this, and
specifically for Waterford.

| also wanted to say that for these FAC
programs, | think that we have an interest in | ooking
at them through power uprate and license renewal in
that we ask that the |icensee provide information on
their nost susceptible lines with their nmeasures
versus their predicted and whether it gave them
information such that they could replace the |ines,
you know, in a tinely manner. Because that's really
what we want to know is, is it giving you the
information at the time that you need it in order to
make the decisions you need to nake good deci sions
about running your plant.

So that's the ki nd of questions we ask. W
do not do a re-review of their CHECANORKS data. W do
not take all their raw data and subsequently do an
audit of it. Okay. So | just wanted to kind of
clarify what it is that we do, you know, in our review
process. Usually through a request for additional

information we wusually will ask them for the nost
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suscepti bl e |ines.

MR. ROSEN: W call that a perfornmance-
based regi me?

M5. LUND: Right. Right. And when we put
out that generic letter where we asked the |icensees
to put together a FAC program and al so have these
predi ctive net hodol ogi es, we did inspections of those
prograns at that time. ay. |In fact, to make sure
that these prograns were in place and in fact doing
what we thought that they were doing. Ckay.

Now, | now in license renewal, true
license renewal we've been asked to cone and give a
presentation to the ACRS on FAC and FAC prograns. And
we've actually been in contact with CHECWORKS user
script to ask themto come in and help present this
i nformation such that you can | ook industry-w de at
how wel | these FAC prograns are working, specifically
wi th t he CHECWORKS programand gi ve you a | ot of sense
-- instead of |ooking at just one graph, kind of get
a sense for generically howthis is working and where
it may be challenged in certain ways or another
because they think that they have a very good story to
tell.

Now maybe i f you coul d i ntroduce yoursel f,

and t hen al so expl ai n how programmatically it's a rmuch
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lighter |ook at how you choose the lines and --
because there's a surrogate aspect to it where, you
know, if you see sonmething you | ook at other things
that are like that. There are a |lot of things that go
into the program that don't rely on just this
measur enment .

So, anyway - -

MR. ALEKSI CK: Good afternoon. My nane is
Rob Al eksick. I'mw th CSI Technol ogi es representing
Ent er gy today.

Real qui ck about my background. 1've had
t he opportunity to be involved with flow accel erated
corrosion since 1989 and i n particul ar have nodel ed or
ot herwi se addressed approximately 20 EPU efforts in
the last two years.

Dr. Ford made a very good point earlier
when he said that the graph that we | ooked at did not
di splay a very good correl ati on between the neasured
results and the predicted results out of CHECWORKS
Programmatically -- well, let ne back up a second.
That is certainly true in the exanple that we | ooked
at. That is not always the case.

CHECWORKS nodel s are on a per |line or per
run basis. The run --

CHAI RVAN WALLIS:  Coul d we go back to that
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graph that we saw? The graph was a plot of thickness
versus predicted thickness.

MR. ALEKSICK: That's correct.

CHAI RVAN WALLI S: Because if you | ooked at
anount renoved versus predicted anmount renoved, it
seens to nme the conparison will be even worse.

MR. ALEKSICK: That's correct. In fact --

CHAI RMVAN WALLIS: That's what you're
really trying to predict is how nmuch is renoved.

MR. ALEKSICK: Yes, that is true. And ny
point is that in sone subsets of the nodel, the one
that we |ooked at here which was high pressure
extraction steam the correl ati on bet ween neasured and
predicted is not so good. And in some subsets of the
nodel, the correlation is much better.

CHAI RVAN WALLIS: It looks to ne that in
sonme cases it's predicting no renoval whereas in fact
there's a lot of renoval. So the error is percentage
Wi se enor nous?

MR. ALEKSI CK: Yes, exactly. Exactly.
Some runs results are i npreci se and sone nore precise.
And we look at both accuracy and precision
Programmati cal |y we account for that, that reality, by
treating those runs that have what we call well

calibratedresults, i.e., precise and accurate results
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coming out of the nodel that are substantiated by
observati ons, we treat those piping segnents
differently programmatically than we do areas where
the nodel is less good. If the nodel results do not
correlate well with reality, different actions are
taken primarily increased inspection coverage to
i ncrease our |evel of confidence that those systens

can continue to operate safely.

In addition to the CHECWORKS resul ts many
ot her factors are consi dered to assure that the piping
retains its integrity, chief anong these are industry
experience as exchanged through the EPRI sponsored
CHUG group. Plant experience local to Waterford in
this case. And the FAC program owner maintains an
awar eness of the operational status of the plant so
that, for exanple, nodifications or operational
changes that occur are taken into account in the
i nspection of the secondary site FAC susceptible
pi pi ng.

DR. FORD: And ny final question on this
particul ar subject was given the uncertainties in the
nodel , changed by this perfornmance based aspect that
you just tal ked about, is there any way that you can
come up with a quantification of the risk associated

with a failure of a specific pipe?
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MR. ALEKSICK: There's currently no

accepted nethodology to quantify that risk, no.
However, it is accounted for primarily on a judgnent
basis through industry experience and information
exchange t hrough the EPRI CHUG group

DR. FORD: Ckay.

MR M TCHELL: Yes, this is TimMtchell.

Just to give you a feel for how we're
addressing for this upcom ng refueling outage, we have
i ncreased our scope for a couple of reasons. One to
get additional data and we always do nore than just
exact|ly what CHECWORKS supports. So you're always out
val idating and getting nore data to be able to help
predict where do you need to be |ooking. But in
addition, we're taking sone additional points to make
sure we have good baseline data for the next cycle to
ensure that those points give us a good indication
going forward after the EPU

The analysis for flow accelerated
corrosion shows very mniml changes as a result of
power wuprate. But we are taking seriously our
i nspection programand expanding it for this upcom ng
outage to ensure that we know what's happeni ng not
just what we're predicting.

MR. ROSEN: Let me roll that back now,
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Tim Can you tell ne like for the last three or four
out ages have you done sone actual replacenent of

pi pi ng based on predictions of FAC fromthe CHECWORKS
code or have you never replaced anything? Wat are
you seeing at Waterford?

MR MTCHELL: | can give you nhon-
Waterford data better than | can give Waterford to
ponder .

MR. CHOADHURY: M/ nane is Prasanta
Chowdhury and | mwor ki ng wi th Entergy design for | ast
20 years.

| was involved with FAC al so for severa
years in the past.

It's not the CHECWORKS nodel t hat
det ernm nes what replacenment is to be done. W base it
on actual neasurenent we take during the refuel
out age. So we al so proj ect based on actual neasurenent
that what will be our future projected thickness in
next refueling outage. So you can survive until next
cycle. And then we do some eval uation based on our
criteria that makes the stress criteria -- or based on
the code requirenment. Like nake all the equation.

Now code allows to go thinning in | oca
area but the FACis a local thinning. So we do sone

| ocal thinning evaluation to nmake sure that it goes to
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t he next cycle.

Does that answer your question?

MR ROSEN:.  No.

MR MTCHELL: Did we replace any piping
in the |ast three outages?

MR. CHOADHURY: | don't recall. | don't
recall. But we did extensive nodification on
extraction steamine in the past. But it changed to
crack pi ping or stainless steel piping or chrone noly,
which is nore corrosion resistance piping. | don't
answer your question --

MR. ROSEN: You say you have made
ext ensi ve nodifications --

MR. CHOADHURY: In the past.

MR. ROSEN. -- you changed to chrone noly?

MR. CHOWDHURY: Several years back, yes.

MR. ROSEN. Ckay.

MR CHOADHURY: So whatever we did, see
the corrosion of thinning, we took it out and nade
nodi fications.

MR. ROSEN. Yes, well, that's typically
the plant's response. |If you find substantia
thinning, then you just don't go back and put in
carbon steel back in the sane pl ace.

MR CHOADHURY: Ri ght.
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MR. ROSEN. Because what happened before

wi | | happen agai n.

MR CHOADHURY: | nean we have al so nmade
a procedural entry into this FAC that anytinme we do a
repl acenent, we use a better corrosion resistant
mat eri al or EPRI guidelines.

MR. ROSEN. kay. So you're saying you
have made t hose kinds of nodifications.

MR CHOADHURY: Yes. But still we are
ongoi ng and doing things. |If we see sonmething we need
to change, we change it.

Does that answer your question, sir?

MR ROSEN: It's alittle better. Not a
100 percent.

MR. CHOADHURY: COkay.

MR. ROSEN. | would prefer sonething, and
maybe for next neeting you can conme back with sone
real data that there are 11 | ocations that you changed
in the last five years or sonething.

MR. CHOWDHURY: Yes, we can do that.
Because | don't have the data with ne. | can get in
touch with the FAC program engi neer and get those
i nformation. Thank you.

CHAI RVAN WALLI'S:  That woul d be excel |l ent.

DR. FORD: Thanks very much indeed. |
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appreciate it.

VR. KALYANAM Next we have the
Cont ai nnent Systens group Richard Lobel

MR. LOBEL: Good afternoon. M nane is
Richard Lobel. I1'mwth the Probabilistic Safety
Assessnent Branch but in the Contai nnent System area.

Next slide, please.

| wanted to tal k about the review of the
anal ysis that were done for the contai nnent acci dent
analysis. This slide lists the areas that were | ooked
at. Basically the anal ysis of containnent response to
a LOCA both the nass release and the containnment
response and the containnent response to a main
steam ine break, both nass and energy into the
cont ai nnent and the contai nment response and
subconpart nent anal ysis al so, which is a type of LOCA

Next slide.

CHAI RMAN WALLI'S:  You nean that PSA Branch
actual Iy does this sort of thermal -hydraulic anal ysi s?

MR. LOBEL: W're the orphan section. W
go to the branch neetings but don't understand what
they're talking about, because it's all acronyns
dealing with risk and we just sit there and |isten.
But that's where they put us.

The mass and energy for the LOCA was
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cal cul ated using NRC approved Westinghouse nethods,
Cefl ash for the bl owdown and Flood 3 for refl ood and
Contrans for the long termnmass and energy rel ease.

The cal cul ations for LOCA were previous
approved by the staff and the |icense amendnent
i ssued, | think in Amendnent 165 that had to do with
changi ng the nunber of operable fan coolers. And |
think that was issue around 2000. So the mass and
energy rel ease and the contai nnent response for LOCA
haven't changed for the Waterford EPU because the
anal yses were initially done at EPU conditi ons.

A subconpartnment is defined in the SRP
for those who are fam liar, as any partially or fully
encl osed volume within the primary contai nnent that
houses a high energy piping and limts the fl ow out of
that volume so that the subconpartnent pressurizes
faster than the global response to the containnent.
And the itemof interest is the structural integrity
of the walls of the subconpartnment.

The |i cense reexam ned t his and f ound t hat
there was significant margin to any limts. And used
approved net hods.

The mai n st eanl i ne break anal ysi s was done
usi ng the NRC approved code, SGNI Il that was approved

back with CESAR and cal cul ates the nass and energy
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release from a ruptured steanline into the
cont ai nnent .

The cont ai nment response to both t he LOCA
and the steamine break were calculated with the
GOTHI C code. The staff back in this Anendment 165 had
approved GOTHIC 5 for use by Witerford and the
i censee went to the nore recent version of GOTH C
GOTH C 7. The staff had reviewed GOTH C 7 on anot her
docket and found it acceptable with sone limtations
or restrictions that had to do with nodeling of heat
transfer. The |licensee used the code in a way that
didn't wuse any of the nodel that we found
unacceptable. So the cal cul ations done with GOTH C 7
wer e benchmarked to GOTHI C 5 cal cul ati ons and found to
be very cl ose.

CHAI RMAN WALLIS: So you accepted the
cal cul ati ons made by the applicant?

MR LOBEL: Yes, we didn't do --

CHAI RMVAN  WALLIS: You didn't any
confirmatory cal cul ati ons?

MR LOBEL: No, because of the fact that
the change wasn't all that nuch in terns of
contai nment and the |icensee used nethods, nmass and
energy methods had been used for decades now for

anal ysis and CE designed plants. And like | said,
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GOTHC 7 we reviewed on another docket and the
licensee was asked to verify that they were using the
code consistent with that review, and they answered
that they had. So it really didn't qualify for

anal ysis that required an i ndependent audit.

The environnmental qualification analysis
the licensee stated that the contai nment pressure and
tenperature for EPU conditions were bounded by the
exi sting plant accident profile except for the tine at
el evat ed t enperat ures, which was slightly | onger. And
the licensee confirned that the electrical equipnent
was still qualified for the longer time and the
contai nnment flood | evel remained unchanged.

MR SIEBER It would seemto ne that with
respect to the scored energy contained in fluids, they
woul d be equal to or perhaps slightly |lower than the
current conditions at the plant. And the only thing
that's different is the decay heat of the core.

MR LOBEL: Yes.

MR SIEBER. And so whatever differences
you see are the result of the, perhaps, ten percent
hi gher |evel of decay heat, which would tell nme
everyt hing stays about the sane.

MR. LOBEL: Yes. Basically these codes --

because typically when we do an audit cal cul ation, we
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ask the licensee -- which we didn't do in this case.
Wien we do, we ask the licensee for his nass and
energy calculations. So really this is just a heat

bal ance check

MR. SIEBER: That's right.

MR LOBEL: And a check of the heat
transfer nodels and that kind of stuff accounting for
the inventory of liquid, what's condensing on the
wal ls and what's falling in the sprays and what's in
the sunp, and all that.

MR. SIEBER: Right. Right.

MR LOBEL: So it's basically true.

There were slight differences in the
cal cul ati ons, sone assunptions, but really not --

CHAI RVAN WALLIS: But you coul d al nost
estimate the change in pressure by a global energy
bal ance -- or put it into the containnment and see what
happened. And you've cone fairly close in terns of an
i ncremnent .

MR LOBEL: Yes.

MR. SIEBER. That's why it's small

CHAl RVAN WALLI S:  Yes.

MR. LOBEL: Next slide, please.

CHAI RVAN WALLIS: So you do it on the back

of an envelop confirmatory cal cul ati on.
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MR. S| EBER  Yes.

CHAI RVAN WALLI'S:  That's what | woul d do.

MR SIEBER  You woul d not even need the
whol e envel op.

MR LOBEL: These are the results of the
calculations for the LOCA. Like |I say, these were
done for a previous |license anmendnent that the staff
approved. And the next slide for the steamnline break.
Let ne just point out there should have been change to
the slide. The nunbers for the pressure and
tenperature are very slightly different than what |
have here. This was fromthe |icensee's original
subnmittal and they nmade a nodification, which didn't
make it onto the slide.

The pressure, | think, was 41.87 instead
of 41.83. So not really significant.

CHAl RMAN  WALLIS: These tenperature
acceptance limts are so different because steam has
a different effect than water or something on --

MR LOBEL: On a LOCA in the main
steamnl i ne break?

CHAI RVAN WALLI'S:  On equi prent, is that
what it is or was it --

MR LOBEL: Yes. W asked the |icense

about this and the |icensee cl ai ns that the acceptance
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| evel they've always used for main steamine break is
this high tenperature, which is an environmental
qualification tenperature. So we did ask the |icensee
wel | how does that address the issue of structural
integrity of the containment. And the |icensee cane
back in response and said that they had | ooked at that
and they were calculating a tenperature bel ow t he
structural tenperature

CHAI RMAN  WALLIS: Well, did the
cont ai nment sprays cone on during all this?

MR LOBEL: Yes.

MR. SIEBER  Yes.

CHAI RMAN WALLIS: So why is the steam
break inherently different froma water steam break?

MR. LOBEL: Well, typically the --

CHAI RVAN WALLIS: Everything is wet and
soggy no matter what, isn't it?

MR. LOBEL: Well, typically the enthal py
of the break is higher and the timng is different for
t he steanline break.

MR SI EBER:  More nass.

CHAI RVAN WALLI'S:  But the environnment is
wet and soggy in either case, and the tenperature is
very different in the two cases. | can't understand

why equi pnent qualification or whatever should be so
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different.

MR LOBEL: Well, | can't answer what the
basis for that limt is. Maybe the |licensee can. But
|'msure it's based on --

CHAl RMVAN WALLIS: Don't you set the
acceptance limt?

MR LOBEL: Pardon?

CHAI RVAN WALLIS: Doesn't the agency set
the acceptance limts rather than the |icensee?

MR LOBEL: Well, we set the criteria, but
no the licensee typically sets the val ue because it
depends on the design of his containnment and any
equi pnent in his containnment. So --

MR. SIEBER  Generally the EQ profile, you
have a | ot of electrical equipnment in containnent and
each one has an EQprofile that it has been tested to.

MR. LOBEL: Right.

MR. SIEBER So you | ook at the nost
restrictive of those, and that becones the design
acceptance form below which you nust keep the
cont ai nment response to a steam ine break

MR LOBEL: |It's a very conservative
cal culation. For instance, the staff guidance all ows
the licensee to take credit for what's called

revapori zati on where sone of the liquid that is
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condensed goes back into steam again and takes sone
energy out of the system But Waterford didn't take
credit for that.

DR RANSOM Are these results for LOCA a
| ar ge break LOCA?

MR. LOBEL: Yes. That's typically limting
for contai nnent.

MR SIEBER What's that, the LOCA?

St eam i ne break?

MR. LOBEL: Well, for a LOCA the |large
break LOCA is typically Iimting for containnent.

MR. SIEBER: That's right.

MR. ROSEN. The previous slide.

MR. S| EBER.  Ckay.

MR. LOBEL: In general, sone |icensee
predict that the steanline break is a higher
tenperature and --

MR. SIEBER. Yes. | thought that
generally the case, that there's nore energy rel ease
froma steanline break than a LOCA.

MR LOBEL: Yes.

CHAI RVAN WALLI'S:  Well, the SER is full of
all kinds of transients that were anal yzed. And there
is nothing of interest in any of that, is that right?

It's just these fewthat are the limting ones that we
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worry about ?

MR. LOBEL: For the containnment, yes.

MR. SIEBER. It depends on who --

CHAI RVAN WALLI'S: Wl I, for anything el se.
| nmean, for any other criteria, all these other
transients that are in the SER, that presunably you're
not going to tal k about, were not interesting because
t hey never challenged any limts?

MR LOBEL: Well, not containnent limts.

DR. DENNI NG Radi ol ogical. Sone of them
are radi ol ogi cal .

MR LOBEL: This review concentrates on
the structural capability of the containment.

CHAI RVAN WALLI S:  Just on contai nnent .
Al'l those other things that were in the SERthat we're
not going to di scuss perhaps?

MR LOBEL: Well, | think they're going to
be di scussed after |I'm done. W have people here to
di scuss them But it's not sonething | review

CHAl RVAN  WALLIS: Maybe they just
sumarize in a mnute or two or sonething all these
events. We're going to get to that next, are we?

MR LOBEL: Yes.

CHAl RMAN WALLIS: COkay. So are you

fini shed?
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MR. LOBEL: | ' m finished.

CHAI RVAN WALLI S:  Thank you very much.

MR. KALYANAM Next we have Sam M randa
fromthe Reactor Systenms Branch.

CHAI RVAN WALLIS: W still have about half
of your slides to go through, is that real? 1'mjust
| ooki ng at the schedul e and the mass of slides here.

MR. KALYANAM And hopefully Samw |l be
able to skip quite a few of them

CHAI RVAN WALLI S: Ckay. Thank you.

MR M RANDA: My nane is Sam M randa. |
work in the Reactor Systenms Branch as a technical
reviewer. And could | have the next slide, please?

Qur review areas are listed in the
following slides. They' re based on Matrix 8 of the
Revi ew St andar d- 001.

Okay. At this point in general, | could
summari ze the review areas as those accidents or
transients that are sensitive or effected by the power
uprating or have been analyzed wusing different
nmet hods. I n the case, the principle change in the
non- LOCA accidents was the transition from CESEC to
CENTS.

As part of our reviewwe have al so done an

audit of several key anal yses, a detail ed review both
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i n-house and at Westi nghouse's of fices i n Connecti cut.
And we concentrated on these accidents for various
reasons.

For exanple, the loss of feedwater
analysis is a | oss of heat sink event which would be
ef fected by the power uprating.

The feedline break analysis is one of the
nore conplicated non-LOCA events which requires a
detail ed nodel of the secondary side.

St eanl i ne break anal ysisinthisinstance,
we noticed that there was a change in the |icensing
basis for the steamine break. Besides using the
CENTS code, there was -- the licensee was reporting a
fuel failure for the inside containment steanine
break with loss of offsite power and where they had
not been doing so in the past in the FSAR

Furthernore, this fuel failure was due to
i nci pient centerline nelting. And we di scussed it with
the licensee and they agreed that in the future that
t here woul d be fuel managenent and shut down margin
available to prevent centerline nelting of fuel.
However, they do predict two percent fuel failure due
to clad danage.

We al so | ooked at the smal |l break LOCA and

long term cooling, and Dr. Len Ward, ny coll eague,
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will discuss this in further detail after ne.

MR. SIEBER. As far as long term cooling
is concerned, it seened to nme that was where one of
the shortfalls was, slightly. And the question is do
you retain a cool abl e geonetry for the long ternf

MR M RANDA: | didn't get the first part
of your question.

MR SIEBER Well, it seened to ne that
one of the questions was the capability to do | ong
term cooling. And nmy question is does Waterford
retain cool abl e geonetry for the | ong term peri od,
which is 30 days plus?

DR WARD: Yes. |I'mLen Ward fromthe
React or Systens Branch. |I'mgoing to tal k about that
right after this discussion in about ten m nutes.

MR. SIEBER. Ckay. All right.

DR WARD: And it's in regard to boric
acid precipitati on where you can bl ock the entire core
with boric acid.

MR. S| EBER.  Ckay.

MR. M RANDA: Yes, we have a detail ed
di scussi on on that com ng up.

These are sone results of our cal cul ati ons
we did. We did the details reviews, we did the audits

and Len Ward al so did sone i ndependent cal cul ati ons.
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And this is a brief summary of those results. And
he'll be going into this in further detail |ater.

As you can see, we have the fuel clad
failure of 2 percent in the steanline break.

For the large feedline break, one of the
concerns i s RCS over pressurization. And the |icensee
predi cts a peak pressure of 2753 psia and our staff
cal cul ations predict 2709 psia.

The next slide.

CHAI RMAN  WALLIS: And that 3000
parent hesis, that's an acceptabl e?

MR. M RANDA: That is the limt for this
event, yes.

The | oss of condenser vacuum we al so got
good agreenment between the submittal and our
i ndependent cal cul ation, as well as the small LOCA. W
were predicting within half a foot of core uncovery.

Next slide.

CHAI RVAN WALLI'S: And that's okay to have
the core -- the top half of the core uncovered for
over 1,000 seconds is okay? Maybe |'ve forgotten this
kind of thing, but it seens sort of surprising to ne
to have it uncovered for so | ong.

MR. M RANDA: Yes. This norning there was

a peak clad tenperature reported for this break of
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2018.

CHAIRVMAN  WALLIS: Right. That is
presunmably because it's clinbing up steadily during
all that tinme and it's dry.

MR. M RANDA: These slides I'mgoing to go
through very quickly. | have themin case anyone
wants to ask questions or discuss them but basically
what these are are a checklist or a worksheet that |
was using to be sure that all of the events were
addressed. And for a power uprating submttal, not
all the accidents really need to be reanalyzed. You
have to look at the ones that are effected by the
power uprating and the ones that are effected by
changes in nethodology. And there are a lot of
acci dents that are bounded by others. And you need to
be careful about review ng the ones that are bounded
by others to be sure that you' re conparing appl es- and-
appl es, that the sane criteria apply for these events.
And that's where the ANSI Condition Il, Ill and IV
come in. And this is an expansion you nm ght consider
of Matrix 8 of the Review Standard where |'m | ooking
at these events to be sure that clains of one acci dent
boundi ng another really are valid.

So that's the rest of the slides.

CHAI RVAN WALLI'S:  Why do you need to
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consider so many things? | mean, presumably very few
of themturn out to be significant?

MR. M RANDA: Exactly. And sonme of them
-- many of them are not anal yzed.

CHAI RVAN WALLIS: But you knew from
previ ous experience before the uprate that many of
themdidn't conme close to challenging the system

MR. M RANDA: Yes.

CHAI RVAN WALLIS:  Yet you still have to go
through it all again for arelatively small change in
power ?

MR. M RANDA: Just to be sure that it was
| ooked at, yes. And a lot of them as you'll see
they' re not even analyzed. They're bounded.

MR. SIEBER. |Is that because of the way
the Review Standard is witten?

MR. M RANDA: Yes. The Review Standard
covers all of these, that's right.

MR. SIEBER. What's your opinion of the
Revi ew Standard the way it is right now easy to use
difficult to use, does it nake nore work for you, does
it have a value added to it?

MR- M RANDA: | have used it. | do think
it has a value added. | think it's too long. But |

use the parts that | find useful, and the parts that
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| found useful were the Matrix 8.

And, frankly, | think the Review Standard
should be used as a guide to revise the Standard
Revenue Pl an, which need revision anyway. So this is
a good starting point for the revision, and we should
rely mainly on the Standard Revenue Pl an whi ch shoul d
have provisions in each Standard Revenue Pl an section
to deal with situations such as upratings. |If you're
| ooki ng at wuprating, consider decay heat, consider
power |evel, consider so on.

MR SIEBER It seened to ne that it did
allow the staff to produce pretty good SER To ne
it's one of the best that |'ve seen.

MR. M RANDA: Thank you

|f there are no nore questions, 1'd like
to have Dr. Len Ward cone up and discuss the
i ndependent cal cul ations and the | ong term cooling.

DR WARD: My nane is Len Ward. I'min the
React or System Branch. And | just wanted to show you
sone cal cul ations that | did, some audit cal cul ati ons.
The large feedline break. W |ooked at the limting
smal | break LOCA and | | ooked at post-LOCA |ong term
cool i ng, and that's dealing wth boric acid
precipitation.

And we pi cked t hese because when you have
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increase in power |ikethat, small breaks will uncover
deeper, they'll be exposed longer, you're really
taxing the ECCS. And this limting snmall break I'm
going to show you is controlled by the high pressure
safety injection safety only, one HPSI punp.

Post-LOCA |l ong termcooling is inportant
because you're putting in borated water into a system
that's boiling. You're building up boric acid. And
once you reach the solubility limt, you'll get
precipitation. So clearly what's CE/ Westinghouse does
is they woul d provide a gui dance docunent to the EOPs
to their custoner, and they woul d reconmend a tine to
switch to sinultaneous hot and cold side injection.
And that is initiated to control the boric acid and
prevent it frombuilding up. And I'll show you the
results of sone of sonme the cal culations that we did
and - -

CHAI RVAN WALLI'S: You're going to have a
much hi gher concentration of boric acid, too?

DR. WARD: That's right. That's right.
The source is higher, the power is higher. 1'Il get
intoit, but basically our cal cul ati ons showed t hat --
| couldn't reproduce the results, and the reason was
there was an error in it. But we fixed it and I"]

get into the details later.
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CHAl RMAN WALLI'S: There was an error in

your cal cul ations?

DR WARD: No. There was an error in their
cal cul ati on.

CHAI RVAN WALLI S:  Ch, okay.

DR. WARD: | was asked to speed this up,
do you want me to junp to the small break LOCA and t he
boric acid --

CHAI RVAN WALLI S: Because yours may be one
of the nore interesting presentations.

DR. WARD: (kay. Let nme ask the Chairnan
here, or the Commttee, do you want ne to tal k about
feedline break -- okay. | nean, it's up to you.

CHAI RMAN WALLI' S: These are inportant.

DR. WARD: Ckay. The large feedline
break, basically | verified their peak pressure and to
get to the bottomline here, they really overwhel ned
this, they did it to death. They assuned the
feedline break was at the bottomof the tube sheet so
that they expelled all the liquid fromthe systemin
about 20 second due to break. Now clearly, you know,
it's a boil off problemif you put the break up at the
actual location. You're going to have a heat sink
for a longer period of time and you're not going to

probably use your heat sink while you're at ful
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power. But | consider this analysis pretty much beat
to death, and so | didn't want to enphasize this too
long because 1'd like to get to the small break
because of Dr. WAllis' concerns.

But the staff cal culation are the circles.
And this is the cold leg pressure. And the |
cal cul ated a pressure within 50 pounds pressure. And
basi cal |y what happens, as the next slide will show
you, when you put the break at the bottomof the tube
sheet, you basically drain the generator in about 20
seconds and so you degrade the heat transfer, you have
full power. Because you don't have full heat
transfer, the pressure goes up. And you hit -- the
safety val ve opens, you get a trip. And the pressure
decreases and it slowy increases again |ater on
because the other generator, because of the
conservative assunption they nade on aux feed, they
really delayed that. You start to pressurize again a
little bit at the end. But | was nore focused on that
initial pressure and wanted to confirmthat peak
pressure. Because this is an event that chall enges the
desi gn pressure of the plant.

Now, | nentioned small break LOCA

DR. DENNING Len, did you all assune

| ooking at water levels in the vessel and fuel
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failure?

DR WARD: No, | didn't look at that. I'm
just looking at the thermal -hydraulics. |'m]looking
at peak pressure. | didn't look at -- or anything like
that. Well, | didn't get into that.

DR. DENNING But this is the case, isn't
it, where there's two percent clad failure?

DR WARD: You know, | can't renenber. No,
| don't think so.

DR DENNING It's a different case?

DR WARD: | don't think so.

MR SICARD: This is Paul Sicard.

The f eedwat er l'ine br eak is a
pressurization event. It does not chall enge the DNBR
There is no fuel failure for that event.

DR. RANSOM \Were these independent
cal cul ations or were they using nethods that --

DR WARD: And |'d better nention that |
didn't have six nonths to set up RELAP5. W didn't
have a Waterford plant deck. So | used a nodel that |
had put together, that | had devel oped about 15 years
ago. |'mgoing to docunent that calculation as part
of this submttal that the staff will get. |It's very
simlar to what you saw on AP1000. It's basically the

same nodel, but | put drift flux inthere. |It's got--
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and thermal dynamics. It solves a network, a
nodal i zati on network sinmultaneously for pressure and
systemflowrate, sem-inplicit. The drift flux node
has been benchnmarked against a | ot of the data that
you've seen at |ow pressure as well at internediate
pressures. |It's got all of the required Appendi x K
nodel s i n there; Henry-Fauske, critical flow. There's
a punp coastdown nodel

| could probably spend an easy hour
describing it, but | would rather wait so that you
could see -- you'll see the documentation on this
|ater on when | docunment it. But you may have seen
nost of the nodel docunented in the AP1000 submittal,
the work that | did on that plant.

CHAI RVAN WALLIS: Wiy is there no credit
for accunul ator injection?

DR WARD: That is a conservative
assunption they made, and I'I|l show you. The primary
systempressure for this break decreased belowthe SIT
accutation pressure of about 580, but they didn't
credit it for this break.

The nost limting snmall break -- when you
have fairly | ow capacity HPSI punps or HPSI punps that
are Sl punps that CE has, their classic 2700 negawat t

plant MIllstone/Calvert Cdiffs, |low capacity HPSI
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punps, 200 pound accumnul ators. So because of that you
get these |long uncoveries. So this kind of uncovery
transient that you're seeing is very typical of a CE
type pl ant.

But | wanted to nmention that that this
calculation is still conservative. And there is no
credit for the accumulator injection. If they took
credit for that, you would have term nated the
transient earlier and the P clad tenperature a 100 to
a coupl e hundred degrees | ower.

Now renenber, too, we're assuming the
decay heat is 20 percent higher and there's a diesel
failure, which nmeans you're only taking credit for
t hree-quarters of one high pressure punp.

The actual power distribution is TOC
skewed. Wien you expose the core for a small break,

you want to |look at a shape with a peak in the top

because that'll heat up the worse. And this shape
happens to be -- it's not a shape that's going to set
for decay heat. |It's a shape that was chosen froma

transi ent anal ysi s that woul d be nonmentary. The act ual
decay heat shape will be |ess skewed because you' ve
been operating, you know, for nonths with that kind of
power shape.

So | just wanted to list sonme of the
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conservatisns in the anal ysis.

If we | ook at the pressure transient for
this break, this is an 0.055 square foot break at the
bottomof the discharge | eg, and that's about a three
inch break. So it's pretty snall

When the break opens, the system
depressurizes, you |lose the subcooling and you'll
establish a pressure plateau just over 1,000 pounds.
And that's because the break is too small to continue
to depressurize and so you have to rely on heat
removal through the generator.

The secondary side is sitting at the
relief valve setpoint. Actually, it's the ADVvalve in
this case, and this is a good thing that CE did. They
qualified their ADVs to open at a |ower pressure.
And so what does that do? That |owers the system
pressure fromup here around 1200 down here, and that
means during this 1200 second tier, you're going to
get nore injection into the system So froma safety
st andpoi nt, that was a good thing to do.

Now t his is an Appendi x K cal cul ati on, of
course, so there's 20 percent nore decay heat.

This primary systemis a giant U tube.
And the break in the cold leg, the fluid | evels

drained down to the elevation of the break critical
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flow of liquid going out of the system Now once the
| evel drops down bel ow the bottom of the cold | eg,
you're going to get steam out. And so for the
remai nder of the transient, it's a sinple boiling pot.
You've got a head of water supporting a two phase
m xture on the core | ower plenumside. And because of
the steam ng rate goi ng out the break, that that flow
is greater than the steanming rate in the core it
depressurizes. But at these higher pressures, the

hi gh pressure punp cannot match boil off. So I'l
show you the level. The level is decreasing. And it's
a race so the pressure falls | ow enough so that the
hi gh pressure injection can now match the decay heat
boil off and then the level will recover again.

And you can see the pressure. Snall break
is apretty sinpletransient. It's just a hydrostatic
fluid balance. The only mass in the systemfor the
majority of this event from600 seconds out to an hour
is in the downconer and in the core and | ower pl enum
And to get steam el sewhere in the system there's no
spacial variation in pressure. It's probably a tenth
of a psi pressure difference between the upper plenum
and the core. So you don't need a lot of cells to
nodel that. And that's why with the cal cul ation

did, it's basically got two volunes in the primry
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system But | have a drift flux nodel to calculate
the level swell.

And that's probably the single nost
i nportant paraneter that one --

CHAl RVAN WALLIS: \What does it matter
because if the top's dry, who cares what's happening
to the swelling below it?

DR. WARD: Well, | nmean that's the point,
t hough. But you want to cal cul ate the anmount of
liquid nmass that's in the core. You're voiding the
core --

CHAI RVAN WALLI'S:  What |'mworried about,
t hough, that dotted line at the top which says top of
t he core.

DR. WARD: Right, right here.

CHAI RMAN WALLIS: It's exposed for 1500 or
2000 seconds or sonet hi ng.

DR WARD: Right. And | guess, that's
from-

CHAI RVAN WALLI'S: That's the worse.

DR. WARD: When you look at that, that's
kind of alarmng, isn't it?

CHAI RMAN WALLIS: It is. Yes.

DR WARD: But let's |Iook at the reason

why that is. W've got 20 percent nore decay heat
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than is actually there. If you decrease the power by
20 percent, that's just like increasing the capacity
of the high pressure punp by the same punp.

If you increase the flowrate fromthe
punp by 20 percent of a 12 and a half foot core,
you're going to increase that | evel by another two and
a half feet. 1It's going to be up here. And the
tenperature is going to drop by 500 degrees.

Now, the accunul ator came on right about
here, but they didn't credit it. And that woul d have
junped the level up anyway. And they could have
credited that and we have accepted it. But they wanted
to make t his conservative because you want to showt he
nost limting small break in this range is the one
when the system depressurized on that previous plot,
the primary system pressure hangs up just above the
accurmul ator pressure. So the only thing that's
controlling this break is HPSI flow, and at about this
poi nt here the system has depressurized enough. So
three quarters of one high pressure punp is now
exceeding the boil off and it's slowing filling back
up.

So nowthere i s two-phase nucl eate boiling
in the bottom And as long as the plant's tripped,

that's okay. The clad tenperature is probably within
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ten degrees of the sink tenperature. But up here now
we've got steamin this part.

CHAl RVAN WALLIS: That's 40 minutes for
that time for when it's exposed?

DR. WARD: It's exposed for -- yes, the
peak is probably somewhere right about here.

CHAl RMVAN WALLI'S:  Yes. But TM --

DR. WARD: TM drained conpl etely.

CHAI RMVAN WALLIS: -- was destroyed | ong
bef ore 40 m nutes.

DR. WARD: Yes. If this two-phase |eve

drops probably another foot, half a foot, it's going

to go over 2200 degrees. | mean with Appendix K
assunptions, they're probably at the limt -- they
probably can't drop that |evel too much nore, like a

hal f a foot.

CHAI RVAN WALLIS: It's the fact that the
top's dry that --

DR. WARD: This is steam cooling now. You
can cool a rod with steam

MR. SIEBER. It's not dry.

CHAI RVAN WALLIS:  But you could drop the
| evel to zero, you still haven't changed what you're
doing to the top of the core.

DR. WARD: Then you're not produci ng any
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-- there's no boil off. There's no steamflow It'll
heat up very -- it'Il nmelt.

CHAI RVAN WALLI S:  Ckay.

DR WARD: So we're taking credit -- you
have - -

CHAI RVAN WALLIS:  So you need the depth to
make the steam

DR WARD: Right. If the two-phase |eve
is at the top, you're boiling at a 100 pounds per
second of this thing. If it's down here just above the
m ddle, it's about 60 pounds per second. Ckay.

CHAI RVAN WALLI S:  Ckay.

DR. WARD: And so 60 pounds per second of
steamflowing up the top of that rod is enough. The
heat transfer coefficient is about 25 BTUs per hour
per square foot per degree F. And that includes
convection and radiation. The THTF test down at Qak
Ri dge shows that thermal radi ati on to steamrepresents
about 20 to 30 percent of the heat transfer. So it's
pretty significant.

| f they didn't credit t hat , t he
tenperature woul d be over 2200 degrees. But they
benchmar ked agai nst the & bundl e uncovery data and
all the THTF data, we reviewed that. And they did a

good | ob.
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| nean, so this core is uncovered for this
long, this is not best estimate. |If this was a best
estimate CSAU cal cul ation, 1'd have a | ot of heartburn
with this because | don't think they can cal cul ate the
t wo- phase | evel over that period of time within a half
of foot out of 12 feet. But this has one HPSI punp,
three quarters of one punp, it's got 20 percent nore

decay heat and they are also the steam super heats

right at the two-phase surface. And if you | ook at G@

data and THTF, it really doesn't super heat for about
six inches to a foot because you' ve got this froth and
it's throwing bubbles and it's closer to Tsat there.
So they don't credit that.

So, yes, it's alittle alarmng to see
sonmething |ike this, but renenber it's Appendix K If
t hey made all best estinmate assunptions and they only
had one HPSI punp, the two-phase l|evel would be
somewhere up here. Tenperatures would probably be
around 1500.

So | guess what |'msaying is, yes,
there's still margin there. You're getting this
response because of the conservatismin Appendix K,
and there's that margin.

MR. SIEBER: It goes beyond that. |It's

sel f inmposed conservatism --
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DR. WARD: Well, plus the accumul ator,

that's right, because that woul d even | ower further.

MR SIEBER  Right.

DR. WARD: They could take credit for
accurrul at or injection.

MR SIEBER Right.

DR. WARD: Because for that break size and
| arger ones, accunulators are coming on. And the
accurmul ators are overwhelmng the system And the
accurrul ators are there not for |arge breaks, but for
smal | breaks, probably nore so | would say. It keeps
the smal|l breaks really |low tenperatures. GCkay. So
accurrul ators are a good thing. They're your friend.
But they didn't credit it.

So that initself, you know, | can say --
| can stand up here and say it's a conservative
calculation. You know, it's alarmng to see a core
exposed li ke that for a three inch break but it's that
way for a reason and it's prescribed in the | aw. And
t hey have net that.

The next thing | | ooked at was the post-
LOCA I ong termcooling. And when | did that | couldn't
reproduce their results. And it turned out that when
| assunmed -- now the m xing volune for mxing boric

acidintheir nodel with the core and the upper pl enum
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bel ow t he el evation of the bottomof the hot |eg. And
when | assuned that that was true liquid, | matched
their result. Let ne show what |I'mtal king about
here, maybe if | could illustrate it.

MR. ROSEN. It would be better right side.

DR WARD: Their mxing volune is
basically the core region and the fluid level up to
the bottomof the cold leg. They're about the sane,
they're off set by half a foot, but it's right there.

What they assumed -- | calculated a void
fraction of 35 percent average at about three hours.
| put that in, and | precipitated it about an hour.
They're getting about four hours. So this initiated
sone discussion with the vendors --

CHAl RVAN WALLI'S:  Yours sounds wor se.
Yours sounds worse.

DR WARD: Yes. | calculated an hour
They corrected their nodel and put in 35 percent void
fraction and got basically the same thing. Let ne
show you what that |ooks |ike.

Now this is the calculation | did --

CHAI RVAN WALLI' S: They have one where it
turns around.

DR WVARD: Right. Well, 1'lIl show you that

inamnute. WlIl, I'll get to that second, but |et
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nme go through this first.

This is just punping in borated water and
it's building up. And when you do that, they
cal cul ated, you know, over four hours. And this is ny
calculation but it also reproduced theirs. But this
is with the error. If you assuned the void fraction
is 35 percent liquid, this is a steamvoid, then it
precipitated in an hour.

CHAI RVAN WALLI'S: So what appears in the
docunentati on that we saw --

DR. WARD: You see this curve right here
and then you see between three and four --

CHAI RVAN WALLIS: It's the wong curve?

DR. WARD: Yes, it's the wong curve.
Between three and four hours they initiate hot and
cold side injection, so when that happens -- all you
need to do is inject in excess of the boil off at
about 25 GPMyou will -- you'll turn it over and it
wWill -- with their high pressure injection punp, it
was asynptotically reach a val ue sonewhere down --

CHAI RVAN WALLI'S:  Now you're saying they
have to do this before an hour instead of the four
hour s?

DR WARD: No. You can't switch before

two hours because --
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CHAI RVAN WALLIS:  So --

CHAI RVAN WALLI S: Because when you split
hal f the injection between the hot and cold side, at
that point if you switch any earlier than two hours,
you'l |l uncover the core, you can't match the steam
rate.

CHAI RVAN WALLI'S: So you're saying you're
going to plug up the core?

DR. WARD: Well, no. |I'mjust saying that
t hey need -- you know - -

MR. SIEBER: They're overheat.

DR WARD: What'll happen is if you

precipitate, yes, it'll block the core. |I'mnot going
to guess what's going to happen, but you'll fill the
core up with boric acid salt and it will block the

core. And thenit will heat up and sonething el se will
happen. So it's along termcooling -- that's why you
don't -- that's why you want to switch to sinultaneous
injection at sone tine enough earlier so that you can
control it.

CHAI RVAN WALLIS: Can you do it with the
real m xing vol une?

DR. WARD: No, you can't do it this way.
They assume the pressure in the upper plenumis 14.7

which is basically the contai nment pressure. And with
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that volume, it won't work. So what | had done is
some cal culations to | ook what | would call basically
an envel op of where they need to be in for us to be --
for this to work.

And so what | did -- but what | did, | did
a calculation where |I calculated the m xing vol une.
Now the mxing volunme will grow with time. It'lI
start off inthe core, thisis alarge break LOCA and
it will grow as the steamng rate drops and the | oop
pressure drops. You'll get nore and nore two-phase in
t he system

What | did is | calculated a two-phase
m xi ng volune that includes the core and the upper
plenum And as it grew, | took credit for that
increase in the mxing volume until it got up to
within about a half foot of the hot |eg and then |
didn't let it get any bigger because the steamthat's
di sengagi ng the two-phase surface and collecting in
t he upper head, it's got to go sonewhere. \Were is it
going to go? It's going to go out the hot leg, so
t hat defines a pressure to drive steamaround t he | oop
and it won't let the two-phase go any higher. So |
held it at that point.

And even if | did that, if | assuned 14.7

in the upper, 1'm still precipitating at about an
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hour. It didn't help very nuch. But if you assume now

t hat your upper plenumpressure i s 20 pounds pressure,
whi ch i s what CD has done; they have changed from14.7
toa 20 psi limt, and they are using a m xi ng vol une
that is no greater than to a region near the top of
the hot -- if you do that now, you will precipitate at
somewhere in the nei ghborhood of near four hours. So
if they switch to sinmultaneous injectioninthetw to
t hree hour time frane, you know, this envel op suggests
t hey' re okay.

Now, they just finished doing these
cal culations in the | ast week and | haven't seen t hem

but | talked to them on the phone. They're in the

envel op.

One of the things that we're going to have
to do is review-- they're going to submt their
contai nnment analysis. They used GOTHC. It's a

|icensed nethodology, too, and they ran it in a
m ni mum cont ai nment pressure node where they maxi m ze
the heat transfer on the surfaces, maximzed -- nade
all the assunptions pertinent to mnimzing the
pressure. And they calculated at 4 hours 21 psia,
right? So, you know, | eager await that cal cul ation
to take a look at it. And they're also going to

docurnent their boric acid calculations that they did
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that's consistent with ny values at 20 pounds.

So the bottom line is they had to nake
some -- they corrected the error. There is stil
margin remai ning to support this power uprate.

And | wanted to nmention sone of the other
things that would showthat this is stil
conservative

The two-phase level isupintothe -- it's
up into the hot leg region to the top of the hot |eg.
| nean, the two-phase |evel after about two hours is
up in this region here. And there's a |arge vol une
there. And that's not considered. They were able to
show the four hour precipitation limt with that
wi thout crediting the hot legs. And | think the hot
| egs are going to increase the mxing volune. That's
about anot her coupl e hundred cubic feet.

The other thing is this is a |large break
LOCA. The steamthat's comng off the core is in
entraining liquid and it's throwing out in the hot
legs in the generator. So it's renoving liquid with
boric acidinit, soit's not really concentrating, at
least it's not going to concentrate at that |evel

So did 1l showthat? So anyway, | guess --

CHAI RMAN WALLIS: So if they had sonmehow

vented the containment and hadn't gotten this
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pressure, then they would plug up the core?

DR. WARD: Then you | et the contai nnent
door open and you stayed 14.7, | guess you' d have a
probl em

MR. SI EBER:  Not hi ng woul d cone out.

DR WARD: You know, | nean, containnent
doors don't open that readily, so --

CHAI RVAN WALLI'S: Where did this 20 psia
nunmber cone fronf

DR. WARD: They didit. It was a
cal cul ation that | had done that showed that it worKks.
They did a GOTHIC mninmum containnment pressure
calculation to showthat they can justify 20 psi with
that. And that's a |licensed nmethodol ogy run to
m nim ze contai nnent pressure, naxim ze condensation
on the walls, maxi m ze energy renoval, | think. Wll,
all four --

CHAI RVAN WALLIS:  Sounds |ike NPSH al l

over again.

DR WARD: Well, it does, doesn't it.
It's--

CHAI RMAN  WALLIS: Well, this is
interesting. |'mvery glad that you did sone

i ndependent cal cul ations which |ead you to find an

error, and then that you cleaned up the nmess created
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by the error.

DR. WARD: Right.

CHAI RVAN WALLI S:  Hel ped to.

DR. WARD: And | think, you know --

CHAI RVAN WALLI'S:  Then the end of the
story seens to be happy, we think.

DR WARD: Right. | couldn't say it any
better. And | guess we --

CHAl RMVAN  WALLIS: How many ot her
cal cul ati ons you need to do independently.

DR. WARD: Excuse ne.

CHAI RVAN WALLI'S: How did you know to do
t his one?

DR. WARD: Well, you know, | just -- you
know, you pick one.

CHAl RVAN WALLI S:  Yes.

DR. WARD: The plant power |evels going

up- -
CHAI RVAN WALLI S:  You pi cked one which was
i nportant.
DR. WARD: Yes. | nean, there's 8 eight
percent power increase. | nean, you're going to build

up boric acid a lot faster, the sources are higher
concentration. | nean, you're going to get there

qgui cker .
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And | consider this is inportant because
t hi s phenonenon is consistent with any break size in
the cold |l eg where the systemw |l not refill, so it
boils. If you-- if the break size is small enough and
eventual ly the high pressure injection systemor the
ECCfills the system you'll disperse the boric system
t hroughout the system But this a break size probably

down in the neighborhood of two-tenths of a square

foot or larger where they never refill. And so al
you need is a break. | can't have as nmany HPSI punp- -
the full -- that's all. You're going to be in this
regi on.

So it's inportant that the gui dance that
CE gives -- excuse me. Westinghouse gives their
custoner is a switch time to assure: (1) when they
switch you' ve got enough injection so the core won't
uncover but it's early enough so that you can control
the boric acid. And that's inportant. That's why I
wanted to | ook at this cal cul ation.

MR. SIEBER. Let nme ask a question about
that from an operator's viewpoint. The tine that
you're predicting there, really depends on the way you
do your cal cul ati on and t he assunpti ons that you nake.

DR. WARD: That's right.

MR. SIEBER: Now the operator isn't going
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to sit there looking at his watch saying no, it's
going to be tine in 15 mnutes to switch ny injection
node. He has to | ook at other paraneters. Wat does
he ook at to tell when it's the right tine to nake

t hat change?

DR WARD: Well, he has that -- and it's
a large break, he has no other indication except a
time. And he's got to adhere to that. Hopefully,
there's usually one hour or nore for himto do that.
They would be told at -- if they're told to switch to
si mul t aneous injection at 2% hours, no later than 3%
hours, that two hours the gui dance will say prepare to
line up the system because as early as but no |ater
than X you will be in sinmultaneous injection. And ny
experience at Northeast Utilities when | was worKking
with the SRO there when we were nodifying the
procedure, those guys follow it exactly.

MR SIEBER | know.

DR WARD: This is a LOCA. In post T™M
days, now that was ny experience at Northeast, that
this SRO is real sensitive to what that procedure
says. And he's not going to touch those punps and
he's going to do whatever it says. And he's going to
do when it says it.

MR. SIEBER Yes, there's no doubt that
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t he operator 99 percent of the time will do what he's
told to do.

DR. WARD: Right.

CHAl RVAN WALLIS: On the other hand, it's
not clear to ne that what the analysis tells himto do
is goingto mtch to the way the plant's respondi ng at
a given time because of all these conservatisns and
assunptions and everything that are built into this.
And I'mhaving a little difficulty reconciling all of
that to what does the operator really do.

DR. WARD: Ckay. Well, assum ng he
foll ows his procedure, what -- within this envelop if
he follows it, if he was late by half an hour or an
hour, my gut feeling is -- | haven't done any
entrai nment calculations, | haven't included the
m xing in the hot |egs.

MR. SIEBER R ght.

DR. WARD: You know, we were trying to get
there so we could have this neeting.

CHAI RVAN WALLI'S:  You ought to put in sone
uncertainties and you ought to show what's the spread
of likely results.

DR. WARD: Ckay. Wwell --

CHAI RVAN WALLI S:  And suppose he that he

injects at atinme --
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DR. WARD: There's 20 percent nore decay
heat to secure, so if you get rid of that, it's going

to give you another 30 minutes. If you take credit for

entrai nnment, my guess is -- now that's going to nove
it out at |east another half an hour. | nean, | can't
speak -- | haven't done that cal cul ation, but --

MR. SIEBER He's probably hoping for
shi ft change.

DR. WARD: Yes.

MR. SIEBER. Let the other guy do that.

DR. WARD: Well, | don't want to go there.
But, | nean, there is conservatisns in this, too.
There isn't as nmuch as there was before.

CHAI RMAN WALLIS: This is going to be
resol ved wunequivocally by the tinme of the ful
Comm ttee neeting?

DR. WARD: They have comritted to docunent
everyt hing they have done.

CHAI RMVAN WALLIS: Is that going to resolve
ever yt hi ng unequi vocal | y?

MR. SIEBER: Well, but this isn't unique
to the EPU condition, right? This will occur in any
pl ant that does this configuration?

DR WARD: Well, that --

CHAl RMAN WALLI'S: There will be a lot nore
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boric acid now

DR WARD: W're getting ready to send a
letter out. W're going to nention that we found a
nonconservatism in a vendor's nodel, please review
your | ong termcooling anal ysis and, you know, show us
t hat your nodel remains acceptabl e.

CHAl RVAN WALLI'S: But this is work in
process?

DR. WARD: Ri ght now.

CHAI RVAN WALLI'S: Less than three weeks
before the neeting, or two weeks before?

DR WARD: Well, their calculations are
done. They haven't docunented them yet. And I'm
expecting to get them -- well, hopefully before the
SER goes out. | nean, there will be a reference. The
proj ect manager can address that.

MR. KALYANAM Before February 2.

MR. SIEBER Can you hear that? You need
totalk into a m crophone sonewhere.

MR, KALYANAM  kay.

MR SIEBER Pick one. You can talk into

his tie, if you want to.

MR. KALYANAM | was saying that we have
the next neeting here on -- the full neeting on
February 10th. Before that we would -- unl ess these
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cal cul ations will be dockets.

CHAI RMAN WALLIS: Ckay. So there's no
uncertainty in managenent decisions. There may be in
engi neeri ng, but there's never uncertainty in
managemnent deci si ons.

MR KALYANAM | think we work in unison.

DR. WARD: Thank you.

DR RANSOM | think it's very good to see
calculations like this. The only difficult | guess |
have with it, it's not TRACE, it's not TRAC, it's not
RELAP5, but yet another nethodol ogy that presumably
has not been benchrmarked and --

DR WARD: Well, it has. |'ve benchnarked
it against LOFT, Sem scale, SO 710D is a Sem scal e
test that has a long termcore recovery.

MR BROMWN: Well, the point is | don't
bel i eve you' ve docunented that and --

DR. WARD: Well, you haven't seen it, but
l"mgoing to give it to you. | nean, there's only so
much | can do in a nonth, you know. If | could break
into three people --

MR. BROMWN: Wiy are we devel opi ng TRACE
when you can do this?

DR. WARD: Well, we didn't have a plant --

we did not have a Waterford -- we don't have plant
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decks for every plant, so we got to do the best we
can. The best | could do is |I have a nethodol ogy that
| -- 1 mean, | did hand cal culations, too, to verify
m ni mum| evel s and peak pressures, but | wanted to see
the transient. And if |1've matched separate effects
data for two-phase |evel swell over a full range of
pressures and heat up data, |'mgoing torun that. In
lieu of doing nothing, | think what | have done
verifies their analyses. |'ve predicted the break
spectrum with that code for MIIstone running a .5
square foot, .2 square foot, .05 -- | nmean, a smal
break is sonething easy to nodel. It's a boiling pot.

You don't even need to do a nomentum
bal ance. And you can take the liquid mass, bal ance
t hem hydrostatically, off set the fluid |levels by the
steam flow, which is decay heat in the |oop, and
you're going to get the same thing that TRAC or RELAP
gets, only I'mgoing to get it in 15 seconds and |'m
not going to wait for five hours for the answer. And
| can run maybe 15 or 20 of these.

DR. RANSOM Well, is the NRC going to
make this a part of their inventory of codes to use
and net hods?

DR WARD: Well, no. W haven't tal ked

about that. But anybody that, you know, in the branch
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that wants to use the code, you know | will show them
how to use it.

DR. RANSOM That's the only problem!
have with it, is --

CHAl RMAN WALLIS: Wwell, Vic, this isn't
going to be |licensed based on his cal cul ati ons.

MR. BROMN: No, | understand that. But
you use it as an audit.

DR. WARD: | nean, ny cal cul ati on gave ne
enough confort it says that limting 055 square foot
break, | didn't feel confortable. Wen | saw that, |
was goi ng |i ke whoa.

CHAI RVMAN WALLI'S: It's not a code, is it?
It's just a one node --

DR. WARD: Well, no, it's three vol unes.
There's one on the hot side, there's one on the cold
side, there's a pressurizer that's not equilibrium
because of that over pressurization event. | conpare
it against the MT pressurization tests that Pete
Giffith did very nicely. A whole slew of |evel swell
tests.

| nean, the nost inportant paraneter for
a small break to govern, to judge its performance is
t wo- phase | evel swell. And there isn't a | evel swell

test out there that | haven't run. And | have run --
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CHAI RVAN WALLI'S: Now when you get nore

and nore boron in there, doesn't the drift flux
change?

DR. WARD: Good question. | guess the
density changes.

CHAI RVAN WALLIS: Well, the interfacia
properties change when you got all this gop in there.

DR WARD: That's right. | didn't --

CHAI RVAN WALLIS: It concentrates at the
interfaces, it changes whether or --

DR. WARD: You're right.

CHAI RVAN WALLIS: -- not the bubbles are
glonmery. And | think the drift flux is going to
change as you get nore and nore boron concentrating.
Do we have any basis for knowi ng what it is?

DR WARD: | have not done that
calculation. And that is a good --

CHAl RVAN WALLIS: | would think it would
froth up nore as you --

DR WARD: | think it would tend to retard
the steamvelocity and it would froth it up. It would
swell nore even in this small break --

CHAI RVAN WALLI'S:  Are there those studies
of level swell with concentrated boron --

DR. WARD: |'ve seen none in that area.

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

300

| mean, 1'd like to see.

CHAI RVAN WALLI S:  There shoul d be.

DR. WARD: | haven't seen any tests that
says here's the mxing volune. Those don't even
exi st.

CHAI RMVAN WALLI'S:  Yes. But you're assum ng
you could take a drift flux correlation for pure water
and apply it to boric acid, which is alnbst on the
poi nt of precipitating?

DR. WARD: Well --

CHAI RMAN WALLIS: It's like taking --

DR. WARD: That's a good question.

CHAI RMAN WALLIS: It's like taking your
first correlation for boiling water and applying it to
boiling mlk. And you know what happens when you boi
one or the other.

DR. WARD: Yes. Yes.

well, if this saving grace, there's
Appendi x -- there are conservatisns in there that say,
you know, | believe it's in the envel op but | have not
done that calculation with boric acid in there.

CHAI RVAN WALLIS: | don't think you can
bel i eve anyt hi ng about boric acid unless you --

DR WARD: | nean what test data would |

conpare it to?
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CHAl RMAN WALLI'S:  You have to have a test.

DR. WARD: Right. | nean, you have a good
point. | nmean, | didn't think of that. | guess that's
one of the good things about standing up here and
talking with you, too. You get sone good i nput,
right?

CHAI RMVAN WALLI'S:  And how | ong does it
take to resolve sonmething |ike that?

DR WARD: Gee, | don't know. | nean --

MR. ROSEN. Ch, probably a year or two.

DR WARD: | nean, |I'd like to see sone
test data on what is the m xing volune? Wat does it
| ook |I'i ke? What does the debris fromthe sunp do when
it's in there? | don't know what that --

CHAI RVAN WALLIS: There's probably nore
m xing in the | ower plenumthan they assune.

DR WARD: No mixing in the | ower plenum

CHAI RVAN WALLI' S: There probably is.

DR WARD: | think there is.

CHAI RVAN WALLI S: Because at psi 184 it's
a conmpletely --

DR. WARD: Right. | think it will mx down
t here, because it's heavy, it's going to drain --

CHAI RVAN WALLIS: Well, you've al so got

jets comng in through the colander. You got a
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col ander down there? Maybe not in this design.

DR WARD: That's right. Wll, there's a
-- there's a flow skirt. But, yes, there's a big
| ower head. There's about ten, fifteen feet in the
| oner pl enum

CHAI RVAN WALLIS: Well, there's sone jets
of liquid comng in. It's not just a big --

DR. WARD: Yes, it's coming -- no.

CHAl RMVAN  WALLIS: It goes through
sonmething like --

DR. WARD: It goes through a flow skirt
and thenit's directed upward into the core. But your

CHAI RVAN WALLI' S:  You have a problem |l
think though with drift flux through a concentrated
boric acid m xture. Maybe it throws it up nore, which
woul d be better, wouldn't it?

DR WARD: Yes. | think it would swell up
faster and it would mx it out into the hot | egs and--

CHAI RVAN WALLIS: And it mght actually
carry over nore, which would be worse.

DR WARD: Could be. And the entrainnent,
don't forget there's an entrai nment mechanism too,
that's throwing liquid out inthe hot | egs even before

t he two- phase |l evel gets up there. So it's not really
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going to concentrate in nmy opinion in the first hour
because if you |l ook at the reflood test, for every
pound of steamexiting the core, there's two to three
pounds of liquid flying out of there. And | assune
that that all stayed in the core.

CHAI RVAN WALLIS: Wl l, what shall we do
with this? Wen you have -- you have to have a drift
flux to get the swell here.

DR. WARD: Right. Right.

CHAI RMVAN  WALLIS: And that's very
i nportant for cooling core.

DR WARD: Well, in this case --

CHAI RVAN WALLIS: It's not so inportant
for the boron concentration, because you're just
pulling it off.

DR. WARD: Provided the two-phase -- |
don't -- it's going to be a cooling problemif the
t wo- phase | evel drops back into the core.

CHAl RVAN WALLIS: But if the two-phase
| evel rises, then you're boiling it off faster and
you're concentrating faster. You have nore heat
transfer. It rises, it covers nore of the core. You
get nore boiling.

DR. WARD: That's right. That's right.

CHAI RVAN  WALLIS: And so it wll
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concentrate faster?

DR. WARD: You're right, it'll concentrate
a little faster provided there's no such thing as
ent rai nment .

CHAI RVAN WALLIS: I'mquite sure you'l
resol ve this issue.

DR. DENNING G aham | would agree. |
nmean, | think that it's really very interesting work.
|"d be curious whether the applicant has a coment at
this point. But how do we go forward with this issue
as it currently stands? You know, it's just too up in
the air.

DR. WARD: Well, we plan, as | nentioned,
we're going to issue a letter shortly and we' re goi ng

to ask themto re-review-- to look at this nodel and

tell us -- you know, denonstrate that your nodel --it
remai ns applicable. And there will be a laundry Iist
of other things that will be addressed.

CHAI RMAN WALLI S:  Soneone going to respond
to this drift flux question?

DR. WARD: Well, that's another question
on the list.

CHAI RVAN WALLI S:  But we know that putting
contam nants in water easily changes the drift fl ux.

DR. WARD: Yes. | haven't | ooked at that,
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to be honest with you. | have not done that.

MR. ROSEN: Wen did you plan to come back
to the full Conmttee? | nean --

MR. CARUSO  Two weeks.

MR. ROSEN. That's what | thought.

CHAI RVAN WALLI' S: And t he managenent has
stated everything is going to be resol ved.

MR. ROSEN. Two weeks is hardly tinme for
us to finish up our business here, go home, change
cl ot hes and cone back.

CHAI RVAN WALLIS: Well, we can wite a
| etter which says you got to resolve this issue.

MR SIEBER Well, this issue is not
Wat erford EPU specific.

DR. WARD: Yes, it's not specific to it.

MR. ROSEN. It also applies to Waterford.
DR WARD: Well, it does.
MR. SIEBER: That's right.
MR ROSEN: And we're asked to --
MR. SIEBER And we have a coupl e of
t hose.
MR. ROSEN. -- recommend a |icense change

MR. SIEBER W got two of those now. W

got the instrunent issue, too.
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MR. ROSEN. W got the what?

MR SIEBER Instrunent issue, too, that
needs to be resolved and they' re both industry w de.

CHAI RVAN WALLIS:  Well, | think this is a
case history of where the staff by actually doing its
own analysis begins to review features which it
woul dn't reviewif it just reviewed what sonmeone el se
has done.

MR. SIEBER: That's right.

CHAI RVAN WALLIS: And it indicates how
inmportant it is to do this sort of thing.

MR. HOLMAN. This is Jerry Hol man from
Waterford 3.

W' ve talked with Len quite a bit about
these issues. W agree he's got some good concerns
and things that we need to | ook at. Overall, however,
we believe there are still some  remmi ni ng
conservatisnms in the calculations to show that we're
still conservative with the power uprate.

You are correct that this is not just a
Waterford 3 power uprate issue, it's nore a generic
i ssue that applies to all the plants. And we'll be
| ooking forward to finally resolving this in a generic
basi s and approvi ng the nodel .

CHAl RMAN WALLI'S: What concerns ne is that
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this may be fairly long discussion. |If we get into
satisfying ourselves that this issue is resolved, it
may take an hour or two. We can't do that at a full
Commttee neeting. W have to have another
Subconmittee neeting. W can't take the ful

Comm ttee through all the details of something |ike
this. There isn't tinme to do that.

DR. WARD: No. Maybe you coul d take the
approach that if you look -- although there are sone
weaknesses, and we recogni ze that there are other
weaknesses in this nethod. But if you |look at the
nodel collectively, are there enough overwhel m ng
assunptions that would ease your conscious a little
bit. And that's where |I'm at. But, you know, you
nmentioned the effect on drift velocity, and that's
something that I want to | ook at. Because now you' ve
spiked ny interest init.

CHAI RVAN WALLIS: Well, you could do
interesting tests. You could two vertical tubes, you
could put distilled water in one, you can put boric
acid about to precipitate in the other --

DR. WARD: And see what it does.

CHAI RMAN WALLIS: -- and bubble or boil,
what ever .

DR. WARD: Right.
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CHAI RVAN WALLI'S: One nay go way up here

and one may just go up there.

DR WARD: Yes.

CHAI RVAN WALLI' S: Then you can say --

DR. WARD: Right.

CHAI RMAN WALLIS: -- there's obviously a
big change or there isn't. But that takes tine. You
can't just do that overnight. Mybe you need a rest,
so you can do it over night.

DR WARD: It's sonething to consider,

certainly.
DR DENNING So where are we, G ahanf
CHAI RVAN WALLI'S: I'mnot convinced. |'m
just waiting for -- | don't knowwhat they're going to

do. Something is going to happen between now and the
full Commttee --

DR. WARD: Well, they're going to docunent
their cal cul ati ons.

CHAI RVAN WALLI'S: Wl l, how do we know?
W don't want to gotothe full Commttee meeting with
somet hi ng which is half baked.

DR. WARD: Well, maybe there's sonething
t hat - -

MR. HOLMAN. This is Jerry Hol man again

from Wat er f or d.

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




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

309

As Len showed and pointed out, there are
some renai ni ng significant conservatisnms i nthe nodel,
namel y t he entrai nnment, the m xi ng vol une, those types
of things that we believe shows there's still margins
avai l able for this issue.

MR. SIEBER. | think the difficulty you
have is that we're faced with recomrendi ng the
acceptance of the SERthat the staff wote, and in the
next two weeks they're not going to revise that SER

So I'mnot sure what it is we're going to do in two

weeks.

| think the work that's been done has been
very good. | just don't think that you can finish in
tinme.

DR WARD: Yes, | don't think I could
address that one.

MR SIEBER. So, we have to deci de what
we're going to do next.

CHAI RVAN WALLIS: Well, ideally, we'd like
to give you nore tine to get the story together.

MR. SIEBER  Yes.

CHAI RVAN WALLI'S: And say that we don't
want to conme to the full Committee until everythingis
up and done, in which case we have to put it off for

a nonth or something. And we're already putting off
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t hi ngs and we have nothing to do in February i f we put
this off, too. That's okay, | suppose. W go hone
earlier. There is a real question about whether or

not you should bring something |like this to the ful

Conmi ttee.

DR WARD: Well, maybe there's sone
sensitive -- there's sone calculations that | can do
to show the sensitivity to it and maybe if it shows
that you need to get out into the tine where it's
after you had swi tched to sinmultaneous i njection where
it beconmes inportant, that it would help alleviate the
concerns sonewhat. But, you know, that's an approach.
| mean, | can do -- obviously, I'"'mnot going to do any
tests, but we can do sonme cal culations. And | can get
t oget her with Westi nghouse and maybe do a literature
search and take a close look at it and see what's out
there and see what we can do. | nean, there's a |ot
of stuff in the chenmical industry that m ght be useful
that, you know, | haven't tried to | ook into.

MR. SIEBER On the other hand, if we all
rush to get done, the chances of making an error or
overl ooki ng sonething becones greater. And | don't
want to be in that situation.

CHAI RVAN WALLIS: Wwell, maybe you should

do an i ndependent study of sone of the other things.
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MR. ROSEN. Especially sonme things that
are comng up in the near term

CHAl RVAN WALLI'S:  No, | nean sone ot her
aspects of this application.

MR ROSEN: Oh. Yes.

DR. WARD: Ckay.

CHAI RVAN WALLIS: W're going to nove on
the rest of the presentation and we're going decide
what to do with this one.

MR. SI EBER.  Thank you.

CHAI RVAN WALLI S: Let's hear the rest of
what the staff has to say.

Do we need a break or not? Can we |ast?
W' re going to be behind, but do we keep goi ng? Shal
we try keeping going and see where we get? Just take
breaks as you have to, okay?

MR. KALYANAM Mchelle Hart from our
Cont ai nment and Acci dent Dose Assessment Secti on.

MR SIEBER  You have to talk to the
m cr ophone.

MR. KALYANAM Ckay. The next speaker is
M chelle Hart from our Accident Dose Assessnent.

M5. HART: Hi. I'm Mchelle Hart. I'min
t he Probabilistic Dose Assessnment Branch. | did the

desi gn- basi s acci dent dose anal ysis revi ew.

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

312

The regulatory requirements for this
pl ant, because they are not an alternative source term
for the EPU when they first submtted it, we | ooked at
then versus 10 CFR Part 100 and GDC-19. And the
revi ewwas conducted i n accordance with the applicable
SRP sections as noted in Mtrix 9 of the Review
St andar d.

The licensee's analyses followed all
appl i cabl e gui dance. Any differences were justified
and found acceptable by the staff. And we did perform
confirmatory dose anal yses, although the acceptanceis
based on their anal yses.

The design-basis accidents that were
eval uat ed for radi ol ogi cal anal yses are the fol |l owi ng
on this slide. It's the Chapter 15 type design-basis
accident analyses. And there is one draft SE open
item it is the control room habitability. Wy that
was an open itemis when they originally subnmitted the
EPU control room dose analyses in their original
subnmittal, they only | ooked at the LOCA and the fuel
handl i ng acci dent and conpared it to GDC-19 for whole
body and thyroid. And they noted that the unfiltered
i nl eakage assunption for the control room was not
based on testing, but they woul d be doing testing and

t hey woul d update it as necessary.
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When they cane back with the tracer gas
test results, the analyses in the original submttal
did not bound the results. So they decided to submt
a separate full scope alternate source term
application. They did this in July of last year. And
it's been suppl enented through Cctober of this past
year as well.

Al of the control room dose anal yses in
the AST were for all of the accidents in the Chapter
16, not just the LOCA and the fuel handling accident,
included all of them And it supplants all of those --
the only two that were in the EPU, which were the LOCA
and the fuel handling accident. And so that the
control roomunfiltered inl eakage assunpti ons bound - -
t hat woul d bound the tracer gas testing.

And the ASTU review 1is currently
undergoi ng. | have finished nost of the review and it
is scheduled for conpletion by the end of March.
Actually, by the mddle of March. And | don't see any
technical issues at this time that would prevent its
approval .

DR. KRESS: Are you reviewi ng the chi over
Q val ues?

M5. HART: Anot her person in our branch is

reviewi ng those. They did have new chi over Q val ues
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for the control room and those have been revi ewed,
yes.

DR. KRESS: And they look |like they're
okay for that --

M5. HART: They look like they're okay.
There is the ABV rel ease point, which was not | ooked
at previously in their current FSAR because they only
| ooked at the fuel handling acci dent and t he LOCA, and
that was not a rel ease point. Those ADVs are r close
to the control roomintake. W have eval uated that
and determ ned that the valve, even though it's very
high, is reasonable and they take care of that by
selecting a nore favorable intake at two hours into
t he accident, for nobst cases.

DR. KRESS: You have a special code you
use for those that takes care of the building wakes
and the close in?

M5. HART: ARCON 96 is the control room
code that is wused. And it does take account of
buil ding wakes. It is not -- the nodels break down
under ten meters. It was not benchmarked under ten
neters, the distance between the intake and the
rel ease point.

DR. KRESS: (kay. And these were cl oser

than ten meters?
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M5. HART: There is one rel ease point that
is, yes.

DR KRESS: But the alternate rel ease
point is alittle further?

M5. HART: That is correct. That is
correct.

CHAI RVAN WALLIS: Well, this is going to
be resol ved by March the 10t h.

DR. KRESS: | think she said it's already

MS. HART: Yes. The alternative source
term anendnment is under review right now |It's a
separate anmendnent. It includes offsite and onsite
control room

CHAl RMAN WALLIS: So the approval by
February 10th should be contingent upon this working
out okay?

M5. HART: Yes. The EPU is not found
acceptable with respect totermhabitability with the
current information in the EPU submttal itself. In
t hat t he EPU woul d not be able to be inplenmented until
the AST is al so inpl enented.

DR KRESS: The site dose cal cul ati on uses
t he worst two hours?

MS. HART: That's correct. The offsite.
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DR. KRESS: Does the control room do that

al so?

MS. HART: No. The control roomis for the
30 day extent of the accident, or if it's a shorter
accident for the shorter tine period. So it's the
entire duration.

DR KRESS: |It's the entire duration?

M5. HART: Right.

Next slide.

The exclusionary boundary and | ow
popul ati on zone doses with the EPU submi ttal conparing
it tothe 10 CFR Part 100 does neet that dose criteria
and all of the dose criteria within the SRP sections
of Chapter 15.

The control room doses are not yet found
acceptabl e for the EPU, the AST whi ch does use t he EPU
conditions is under reviewand will be approved in the
near term

DR. KRESS: Wiat kind of |eakage
contai nment do they have for the site dose? One
percent, one tenth of a percent for that?

M5. HART: | can't recall off the top of
nmy head. |'msorry. Do you renenber, Paul?

MR SICARD: Yes. This is Paul Sicard.

The cont ai nment | eakage that is assuned i s
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0.5 volunme percentage per day for the first day and
0.25 after 24 hours.

DR KRESS: Yes, that accounts for the
pressure that you get.

MR  SICARD: That is correct, that
accounts for the pressure.

CHAI RMVAN WALLIS: So you're sure that
everything's going to be okay?

M5. HART: Until it is absolutely --

CHAI RVAN WALLI'S:  You don't know?

M5. HART: -- issued, we don't know that
for sure.

CHAl RVAN WALLIS: So this is a little like
the previous matter?

M5. HART: It is an open item yes.

CHAI RVAN WALLI S:  Ckay.

DR. DENNING Let me pursue that just a
little bit. Wuen is the earliest that it could be
cl osed?

M5. HART: It is now aimng at March, the
m ddl e of March

DR DENNING The middle of March. So does
that nmean if the ACRS doesn't review this until the
m ddl e of March, it doesn't nake any di fference as far

as the noving forward?
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DR. KRESS: W have revi ewed things based

on what the staff tells us and what the prelimnary
results are and say that pending closure of these
itens, satisfactory natter, that we approve the SER
W' ve done that before.

DR. DENNING Yes. Were | was headed,
Tom was really the previous issue. | nean, |
woul dn't have any problens with this particul ar i ssue.
The previous issue is the one that we're going to have
a hard time dealing with it two weeks.

MR SIEBER Right.

CHAI RVAN WALLIS: Wwell, this seens to be
based on understood physics, this alternative source
term | hope.

DR. KRESS: Well, we've had extensive
heari ngs on the alternative source term And we have
agreed in the past that it is an appropriate thing to
use.

DR. DENNING You know there's anot her
element of it, too. And that is whether it's five rem
in the control roomthat they get, or 10 remin the
control room that's not going to nake a whol e heck of
alot of difference tothe world. If you nelt down the
core, it's adifferent issue. Not that -- and al so, we

know that there's a lot of conservatism in these
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nmet hods anyway. But it's just what are the
inplications in the long term

DR, KRESS: Well, | feel good about the
fact that they actually nmeasured in the inl eakage use
and the tracer gas. You have to repeat that
nmeasurenent at particular intervals or is it a one
time thing?

MR SICARD: This is Paul Sicard.

Right now there is not a definite tine
period t hat has been established for periodic testing
of the tracer gas testing. That is an itemwhich is
bei ng worked on by NEI on a generic industry basis.
And when there is agreenent on how to proceed on that
periodic testing, such as the frequency, Waterford
will be consistent wth that generic industry
appr oach.

DR DENNING |I'mstill curious as to how
with positive pressure they're getting inleakage,
al t hough you can get it with wind pressure, | guess,
on the building. But it still is curious to ne that if
they really go to a positive pressure, that they're
seei ng i nl eakage.

DR. KRESS: | think you hit onit. It's a
delta P --

DR. DENN NG It's a delta P with the
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wi nd?

DR KRESS: ~-- at various |local positions.
And that could vary inside and outside.

MR. SIEBER. You've got a |lot of roons
surrounding the envelop and sonme of them are
pressuri zed and sone are vacuumned.

DR DENNING And sone aren't.

MR SIEBER And it's a matter of delta P.

CHAI RMVAN WALLIS: | think there may be
duct switch nmay have a different pressure from the
envi ronnment, too, go through that.

DR. KRESS: Yes. And they may have --

M5. HART: They have noticed in previous
in previous testing that there's been pressurized
ducts that have been pressurized higher than the
control roomitself, and that's actually what caused
the pressurization in the control room helped the
systemitself pressurize the control room So that's
what one of the issue that started off the whol e i ssue
with control room habitability and unfiltered
i nl eakage and the testing and started us off on that
whol e route.

CHAI RMAN WALLIS: It was also a big issue
that they do a test. O course they prepare for the

test and everything is fine. But as you know when
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sort of you're weather proofing your house and you're
weat her proofing and a few weeks later there are
| eaks.

DR KRESS: Well, that's why | asked them
about the frequency.

CHAI RMAN WALLIS: Right. How often do
they test?

DR. KRESS: Wll, they're going to wait
for NEI guidelines on that.

CHAI RVAN WVALLIS: Ch, wait for NEI. Ckay.

M5. HART: Are there any nore questions on
t he desi gn-basis acci dent anal yses?

Thank you.

MR. KALYANAM Ckay. The next presenter
is Paul Prescott, and he wll discuss our test
program

MR. PRESCOTT: Good afternoon, gentlenen.
My nane is Paul Prescott. |I'mwth the Plant Support
Branch of NRR

Up to this point ACRS has heard the
licensee's and staff's reasons for granting the EPU
Underlying the safety conclusions is the fact that
SSCs are installed correctly. A large part of this is
t hat t hey undergo required post-maintenance tests and

that all tech specs surveilliances have been
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conpl et ed.

W challenged the |licensee and the
t echni cal branches to ensure that they have consi dered
the need for any specific testing. This includes any
| arger scal e testing beyond routine post-maintenance
tests.

A specific area considered in SRP 14.2.1
is large transient testing per RG 1. 68.

Next slide, please.

Per the SRP, the I|icensee mmy propose
alternatives to certain testing. The nost justified
exclusion to EPU testing is for large scale testing.
Typically this is the main steamine isolation valve
closure and the generator |oad reject tests.

The alternate nethod argunent related to
anal ytical methods, that is the nethod chosen by the
| i censee.

In accordance with SRP 14.2.1 the staff
reviews the proposed EPU test programto adequate
denonstrate the perfornmance of SSCs inportant to
safety, checks the perfornmance of SSCs i npacted by the
EPU rel at ed nodes, and reviews the integrated effect
of the EPU nodifications.

Next slide, please.

As you may be aware, Waterford 3 was the
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first EPU that was conducted using the guidance

devel oped with SRP 14.2.1. However, it was not truly
the first EPU for large transient testing that was
consi dered by our group. Duane Arnold, which recently
came for license anendnent, | applied the principles
behind this toreviewtheir |icense amendnment to defer
their large transient testing.

The next slide, please.

CHAI RVAN WALLI'S: So even if there were
really good argunents for doing l|arge transient
testing, you'd have to fight your precedent of having
approved 12 EPUs without requiring it? You' d have to
then presume they give really good reasons why
somet hi ng was di fferent about Waterford, evenif there
are good reasons for doing LTT?

MR. PRESCOTT: Not necessarily. | nean,
we still look at each one, at least | do. | stil
| ook at each one individually.

CHAI RVAN WALLI'S:  You have to say what's
di fferent about Waterford?

MR PRESCOTT: What's different about each
one.

CHAI RVAN WALLI'S: Yes. But then they're
going to conme back and say you allowed 12 which

covered the range, why are you picking on us.
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MR. PRESCOIT: Again, this wasn't --

that's not truly how we look at it. | look at it as
each one cones in, | reviewit for the SRP.

CHAl RVAN WALLI S:  Yes.

MR. PRESCOTT: | consider what's happened
inthe past and apply that tothe review. | think I'm
justified in doing that. The SRP gives ne that
gui dance, as a matter of fact, to consider operating
experience. And this could be applied, you know, as
an exanple of a simlar PW that had done a power
uprate to a simlar extent.

MR. CARUSC How does the fact that they
put together ANO 2 properly tell you that they put
t oget her Waterford properly?

MR. ROSEN. What do you nean put together?
You nean built it?

MR CARUSO Build it, nade the
nodi fications of ANO 2 correctly. How does the fact
t hat that was done correctly at ANO2 tell you that it
was done correctly at Waterford 3?

MR. PRESCOIT: All right. One of the big
di scussions that we've had in the past is what gives
me assurance, what gives us, staff assurance of the
plant's adequacy for the nodifications that they

performed for the power uprate.
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| believe that guidance is there in 50.59,
in the post-maintenance tests that are performed per
the regul ations. And then our tech spec surveillances
that are required to assure operability of systens
inmportant to see. That's what | base that on.

MR. CARUSO Are there any startup tests
or surveillance requirenments that would require an
i ntegrated assessnment of whether all these systens
that are individually tested will actually work the
way they are expected to operate?

MR. PRESCOIT: To assist us in that
review, we break down the EPUreally into two separate
parts; that is the | ow power physics testing portion
of it and then power testing that's done 80 percent
and above. So you kind of break it down in steps. And
as the licensee as stated previously, the |ow power
physi cs testing portion, there was no i npact on that.
So now that really |leaves nme with what nodifications
were done for the power uprate and what post testing
or anal ytical nethods that they propose to use.

MR. CARUSO So how does this tell you
that it's all going to work in an integrated fashi on?

MR. PRESCOTT: Again, | believe that the
post - mai nt enance tests are adequate and the anal ysis

t hat have been approved by the -- not just approved
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but reviewed by the staff give assurance that the
plant will perform at uprated power.

MR. ROSEN. Yes, but those are just words.
| mean, the post-maintenance test, | assunme you nean
post-nod tests as wel | ?

MR PRESCOIT: That's correct.

MR. ROSEN: The nodification that they've
done, the principle one, is on the high pressure end
of the turbine.

MR PRESCOTT: That's correct.

MR. ROSEN: You can't test that at zero
power or | ow power because there's not steamflow. The
idea of the initial startup tests was to test that
conmponent, that whol e seri es of conponents out through
the turbine with a turbine trip fromfull power.

MR. PRESCOIT: Right. But you have to | ook
at what the nodificationis. The nodification is the
repl acenent of a HP rotor. The HP rotor was there
previ ously.

MR. ROSEN:. And that's why | questioned to
nove out the valving and all of that. And | got
answers that said it's mainly the steam path and not
the valving. But you're still talking about the
princi pl e conponent for which the turbinetriptest is

done at full power; that is the response of the

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




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

327

turbine to the shut off of steam

MR PRESCOIT: That's correct.

MR SIEBER Yes, but none of that is
safety rel at ed.

MR ROSEN. Oh, | knowit's not safety

rel at ed.
MR SIEBER. And it doesn't effect the --
MR ROSEN: No, wait a mnute. Wit a
m nut e.
MR. SIEBER. -- safety aspect of the
poi nt .
MR ROSEN. | knowit's not safety

related. W' ve shown hundreds of times, if | could

find one exanple | could find a 100, where non-safety
rel ated conponents have inpacts on the plant. And, in
fact, the turbine of course is treated, in sone
respects, as a safety related conponent with the

turbine mssile strike probability analyses and all
the rest.

So to just say it's not safety rel ated
doesn't really informme a whole lot. | nean, it's
true, but it doesn't informnme a whole Iot, nor does
it provide a basis for the decision nmaking.

MR. PRESCOTT: That's correct.

MR. ROSEN: | still want to know what the

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




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

328

substantive basis is for not requiring the test at
full power, the new full power, just as the staff did
at the original full power. And so | probed this
norning is it arisk basis? No. Turbine trip and the
SCRAM that results is not a risky situation. W're
told that it's a very lowrisk, so it can't be risk
So it's purely economc. So the staff nust be
responding to a licensee's economc pressure
incentives, and | don't think that's appropriate. |

think you need to --

MR. PRESCOTT: | don't think that's the
staff intent here. The staff |ooks at-- we don't
narrow the purview of the review to safety -- just

i mportant to safety equipnment. W | ook at the overal

scope --
MR. ROSEN. Well, that's right.
MR PRESCOTT: -- of the EPU that was
performed. And, again, you have -- at least | -- we

ask the staff to ask thensel ves what would it gain you
if you asked for the test to be perforned. And so far
when we were writing -- obviously, when we were -- as
you know, this SRP is relatively new. You know, we
developed it within the |ast couple of years.

And as we went around -- and there was a

DPO i nvol ved with this al so questioni ng whet her or not
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| arge transient testing should have been perforned.
And there's also a requirenent that we go back and
ook at the other sites that had performed |arge
transient testing at alater date to revi ew whet her or
not they should performit.

Wen we -- again, it's not just ny
opinion, it's the staff's opinion. They have to cone
forward with a technical justification as to why the
test should be perforned. Is there sonething new --

MR ROSEN: Well who -- the staff nust
come forward with a technical justification as why the
staff -- the test should be perforned, is that what
you just said?

MR PRESCOTT: There has to be a basis to
ask for themto performthe test.

MR. ROSEN. Well see now, that's precisely
why the Review Standard was changed and the SRP was
changed to reverse the burden of proof. That's the
way it was, but shouldn't be now The idea at |east
was that intended was that the |icensee should cone
forward with a justification that people can agree to
for why the test should not be perfornmed; otherw se
the test should be perforned. And | think what you've
done is taken on the |licensee's burden, and it's not

necessary.
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The licensee in his application should
carry that burden. | don't think they have. And I
don't think you should have agreed to it.

MR. JONES: This is Steve Jones in the
Pl ant Systens Branch, Acting Section Chief.

W did look at this fromthe perspective
of what is the basis for not performng the test, the
large transient tests in particular, general | oad
rej ect and mai nsteam i solation valve testing. Those
tests perform certain functions or at |east the
initial test programhad certain design criteria that
they were intended to denonstrate. And in this case,
they didn't really have anything to do with the
t ur bi ne performance.

What we did consider is: The extent of
t he nodi fications associ ated with the power uprate and
the overall change in power of the plant; the
operating experience this plant has had; what
anal ytical nodel s they coul d use to eval uat e transi ent
response to the plant in an integrated fashion, and;
how t hose nodel s were benchmar ked.

When we | ooked at Waterford, this is just
barely over the threshold for an EPU, 108 percent and
we only consi der EPUs above 107, a percent of ori ginal

license power. And then we're |ooking at the
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nodi fications were largely outside of the areas that
woul d effect integrated response in those two |arge
transients tests in that the turbine response is
fairly i ndependent and then the other factors Ii ke the
feedwater heater drain valve response is also
relatively small effect on the transient response of
the plant to those types of tests.

Al so, inthis case the |licensee had nodel s
t hat consi dered how each control l er performed. And in
this case the controllers were, as the |icensee
nmentioned this norning, the algorithnms of the
controllers weren't changed, just the setpoints. So
t hey were abl e to change that in their nodel and nodel
t he response. And those nodel s have been benchmar ked
to both Waterford' s experience with those types of
transients that already have occurred fromtheir 100
percent of their current |icensed power, and al so
operating experience at the -- at a simlar CE and
NSSS plant, ANO 2 at a higher than original license
power froma power uprate condition, effectively.

And on that basis we concl uded that there
woul d be very little information gained froma |arge
transient test.

MR. CARUSO. Can | ask a hypothetical ?

Suppose Entergy decided to build Waterford 4, and t hey
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decided to build it just like Waterford 3? Wuld you

expect themto performthis test at the startup of the
new Waterford 4 plant?

MR JONES: Yes.

MR. CARUSO.  Wiy?

MR. JONES: One of the principle reasons
woul d be that Waterford 3 has al ready essentially gone
through the tests from what's 93 percent of their
upr at ed power level. They just haven't done it at 100
percent. And then --

MR. CARUSC Well, why would you require
Waterford 4 to do the test?

MR. JONES: Because there are a series of
new conponent s t hat have never been -- never responded
to a transient and nay have ot her probl ens.

MR. CARUSO But they would say well we
tested these conponents in the factory. This punp
wor ked, this control circuit behaved properly, we did
the individual tests before we even started up the
pl ant punping water, opening the valves that all the
val ves worked, the turbine was tested in the factory,
the overspeed was tested, the control valves were
tested. Why do | have to run one of these tests?

MR. JONES: New plants have a | ot of

experience with things like foreign materials being
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| eft inside conponents. And that's not going to --

MR. CARUSG  And operating plants don't?

MR. JONES: Wthin the scope of the area
that of the plant that plant systens is concerned
with, these nodifications don't have any credible
likelihood of introducing those types of foreign
mat eri als that woul d change a transi ent response.

MR. CARUSO They don't do naintenance
during out ages?

MR. JONES: Every plant does. Then we
woul d be tal ki ng about every plant doing transient
testing com ng out of each outage. | think what we're
| ooking at is the delta and whet her or not the extent
of the nodifications has a credible Iikelihood of
i ntroduci ng sone type of newinteraction that can't be
detected by the nornal post-nodification testing of
t hat i ndi vi dual conponent.

What we see at Waterford was a |ot of
setpoint changes that are non-disruptive to the
controllers. And then the only really invasive nods
are downstream of the steaminlet valves to the main
turbine or pretty wupstream with regard to the
f eedwat er heat drains. But fromwhat | understand of
that nodification, that's not a nod that's actually

invasive to the valve either. That's mainly a
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control |l er setup

CHAI RVAN WALLI'S: It may happen by itself

anyway - -
MR SIEBER Well, it certainly wll
happen.
CHAI RVAN WALLIS: -- after operating for
a while.

MR. ROSEN. At 2:30 in the norning.

CHAI RVAN WALLI'S:  And the only question is
is whether you'd rather do it that way or do it now.
For the first tine.

MR JONES: For the first time, that's |
t hink the key.

What we're expecting is that the response
will be very simlar to the last tine it happened
based on what we've just discussed. And we're using
the criteria that were laid out in the Standard
Revenue Pl an for deternmining that.

DR. RANSOM Well, to sone degree is the
ascension to power test a test of this type because if
any problens are encountered, | presunme they shut it
down, you know, and restart the test after they've
resol ved what ever problens are encountered?

MR. JONES: Certainly a large majority of

the test systens that Plant Systens Branch are
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concerned with are tested during the normal operating
and power ascension portions, and the nmaneuvering
transient that's included in their power ascension
test.

DR. RANSOM One thing |I'm curious about
on the turbine and the generator, isn't it rotated
bef ore they begin this power ascension testing? How do

t hey do that?

MR. PRESCOTT: Put it on turning gear.

MR SIEBER. Rotate it.

DR. RANSOM Drive it in sone way?

MR, PRESCOTT: Yes.

MR. SIEBER. Ch, yes. The turning gear.

MR. PRESCOTT: Yes. The turning gear.

MR SIEBER There's a notor on it.

DR. RANSOM Well, | would say that this
uprate given, as you suggests, it's borderline

percentage wi se, but it is not borderline inthe sense
that to the extent to which nodifications have been
made or are being nade. As we said the high pressure
turbine will be upgraded and replaced, generator's
going to be rewound, associate auxiliaries will be

changed, hi gher capacity mai n generator output circuit
breakers, disconnect switches and bus work will be

installed, control valves for the heat drain system
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wi |l be either upgraded or replaced, atnospheric dunp
val ve controls, we heard a little about them w !l be
repl aced.

MR. JONES: | believe no. The atnospheric
dunp controls --

MR. ROSEN. They're going to be nodified?

MR. PRESCOTT: To a finer setpoint.

MR. ROSEN. The setpoi nt changes.

MR PRESCOTT: Yes, sir.

MR. ROSEN: Ckay. Well -- |ower steam
generator trip pressure setpoint, reheat systemsafety
val ves wi Il be nodified, condenser nodifications wll
be perforned staking the condenser.

| nean, that's a long list of stuff. And
my feeling about all that stuff is it has to work as
an integrated whole. And the only way to know that is
to do an integrated test, the large transient test at
t he new EPU. And | woul dn't expect that to be done t he
day the instant you get there, but at a reasonable
time after you get to the EPI conditions and after
you've taken steady state data, and at a tine
conveni ent to the systemand t he pl ant when managenent
and all the control systens, the proper control
systens are in place, additional resources as

necessary both people and equiprment. And it would
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seemto be that that would be an appropriate tine to
take it rather at some undetermned time in the future
deci ded by the plant, not by the plant managenent.

MR. M TCHELL: Yes. This is TimMtchell.

| guess | feel Iike we are testing each of
t hose conmponents you listed. And we are doing LTC
code predictions on their performance. But things |ike
turbi ne val ves, which would be the primary concern
believe with everything along the turbine train, are
t hey capabl e of noving and cl osing, you know we wil |l
denonstrate that they are capabl e of noving and
closing or opening as part of the power ascension
profile, plus the maneuvering from 100 percent power
to 90, to 95 also shows our ability to nove those
val ves fromthe new 100 percent power pl ateau.

So to me we are testing the plant.

VR. ROSEN: I ndividual, | agree.
| ndi vi dual here, individual there. But your reliance
on cal cul ati ons and anal yses to predict the transient
response of a plant fromfull power at the extended
power conditions is purely analytical. And | don't
think we woul d have ever accepted that in the past.
And | see no reason to do so in the future.

You can continue to address this subject

and provi de nore docunentation, but |I've been through
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all of the stuff that's been provided, | think, both
by the staff and the applicant. And | don't think
you've carried the burden. M reaction to it is well,
if that's the best you can say, why don't you just do
the test and get it over wth.

CHAI RVAN WALLIS: Steve, |I'mnot sure that
this Subcommittee is going to take the position one
way or the other. | don't know how the nenbers feel
about this, but we may turn out to be evenly split.

MR. ROSEN. Well, that may very well be.
That nmay very well be. And | was just feeling ny
burden to let the applicant and the staff know.

CHAI RVAN WALLIS: Well, I'msaying if
we're going to go to the full Commttee, it would be
good if we could go with a recomrendati on. You know,
we've actually gone through the argunents and as a
Subconmmittee we recommend that they do or do not do
t hese tests.

MR ROSEN. Well, we could take a soft
vote if you want. | felt ny burden was to say how
felt.

CHAI RVAN WALLI S:  Yes, | think you shoul d.
| think that's very good that you did.

DR. DENNING | nmean if we're going to get

to a soft vote, then I'd like to talk alittle bit
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nore about it. Because ny feeling is --

CHAI RVAN WALLI'S:  well, | thought we'd
talk about it after they've finished their
presentati on.

DR. DENNING Sure. After. Absolutely.

CHAI RMVAN WALLIS: Wen we start asking
oursel ves whether or not we should go to the full
Comm ttee and what are the issues and so on.

MR JONES: This is Steve Jones in Plant
Systens. | just wanted to bring up one nore point.

W have accepted in the past when during
initial startup tests when pl ants have had i nadvert ent
trips at lower power |levels then initially plans, we
have accepted those as satisfying the startup test
requirenent.

MR. ROSEN. Up to that power |evel, not
extrapol at ed beyond that power |evel?

MR. SI EBER: No, extrapol at ed.

MR. JONES: | mean, we've accepted those
as satisfying the generator | oad reject tests for 100
percent power if it occurred at 80 percent power.

MR. PRESCOTT: And we al so accepted for
initial startup of plants, we al so accepted as |ogic
for not performng certain tests at other plants that

were being constructed afterwards with the sane
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vintage or the sane nake, they're not performng a
certain test based on a test perforned at other
pl ant s.

MR. ROSEN: | under st and.

MR. PRESCOTT: So NRC has long --

MR. ROSEN. | understand that you' ve told
nme that you' ve accepted it at other plants and at
| oner power levels in the past.

MR, PRESCOTIT: Yes.

MR. ROSEN. W're tal king about the
future, not the past here | thought. And so | would
prefer to talk about the future. And given the fact
that either you make a change here with the past or
you use the past essentially forever as prologue. 1In
ot her words, we give every licensee the signal that
they may rely on the past precedent of not requiring
this. Their burden has been reduced effectively to
zero, when in fact their purpose -- the change of the
standard was to transfer the burden to the |icensee.
It was not the staff's job to argue with the agency
reviewers that the |icensee could waive transient
testing, which was part of normal startup prograns. It
was nhot the staff's job to do that. It was the
applicant's job to do that. To make that case

convi nci ngly.
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MR. PRESCOIT: And then the SRP covers

that. It gives themthe option of supplying us
information analytically or performng the test. It
doesn't weigh the option for them

MR. RULAND: Let ne add about Duane
Arnold. As you probably are aware, Duane Arnold when
we approved their power uprate, they had a license

condition that required them to do | arge transient

testing.

Recently they canme in for a |license
amendnent to elimnate that |icense condition. And
the staff basically said to the |licensee -- but we

haven't issued this |icense amendnment by the way, yet.
That they hadn't performed sufficient justificationto
elimnate large transient testing at this point.

So what I'"marguing is that the staff has
shown that we're applying this as the Review Standard
has suggest ed on a case-by-case basis. And in fact, at
least at this stage in Duane Arnold they haven't
provided us sufficient justification to justify
elimnating the large transient testing. So that's
j ust an exanpl e.

MR. ROSEN. Well, | appreciate that.

MR. PRESCOIT: And there was a significant

RAI associated with this EPU at trying to address
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| arge transient testing.

CHAI RVAN WALLI'S: Can we perhaps nobve on
and revisit this later?

MR. PRESCOTT: Finally, this is just to
give a little nore background on sone of the things
that we take a |ook at, and we also take a | ook at
operator training and famliarization, any changes
that were done to the ELPs and the benchmarki ng of
anal ysis codes and nodel s as extra consideration for
whet her or not |arge transient testing.

Next slide, please.

Finally, this is just a conclusion slide
to give an overall viewof that SRP 14. 2.1 has options
avai lable to a licensee for ways of justifying |arge
transient testing and testing in general. And that
there have been 12 donmestic LWRs or |ight water
reactors that have inplenmented staff approved EPUs.

CHAI RVAN WALLI' S:  But at Duane Arnold you
are requiring?

MR PRESCOTT: No, it's a licensed
condition right now that's on there to perform the
testing. They're doing their power uprate in phases
and they haven't reached the phase yet where they're
required to do the testing --

CHAl RMAN WALLI'S: There have to be LWRs
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where you have required | arge transient testing.

MR PRESCOIT: |'msorry.

CHAl RVAN WALLI'S:  You said there were 12
wer e you have not required |l arge transient tests. Are
there other ones where you have required | arge
transient tests?

MR. PRESCOTT: No, sir.

CHAI RMAN WALLIS: No. So this is 12 of
127

MR, PRESCOTT: Yes.

CHAI RMAN WALLI'S: There's no exanpl e where
you have required thenf

MR. PRESCOTT: No, sir.

And that's it.

MR HOWE: This is Allen Howe. Let ne
just clarify something.

Duane Arnol d has a |l icense condition which
requires themto do |l arge transi ent testing. As the
context here, they haven't gotten to the point yet
where they would need to do it, and they' ve submtted
an application for renoval of that |icense condition.
But, in fact, you could say the answer is that Duane
Arnol d has been required or has a requirenent to do
| arge transient testing.

CHAl RMAN WALLI'S: Can we npve into the
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next item now?

Thank you very much

MR. KALYANAM The | ast presenter of the
day wll be Mrtin Stutzke to talk about the
probablistic safety assessnent.

MR. STUTZKE: Good evening, gentleman. |I'm
Martin Stutzke fromthe Probability Safety Assessnent
Branch. Unlike the two nenbers of ny branch
previously, |'man actual PRA anal yst.

MR. ROSEN. Rather than an orphan in the
PRA group, right?

MR. STUTZKE: | |look at themas ny foster
chil dren.

MR ROSEN: Well, that's nice.

MR STUTZKE: We're reviewed the risk
eval uation that Waterford submtted to us, primarily
for two reasons. One, we want to make certain that
the risks are acceptable. And two, we want to
determne if special circunmstances exists as defined
in the Standard Revenue Plan Chapter 19 Appendi x D.
Speci al circunstances are itens that could rebut a
presunpti on of adequate protection that's provided by
nmeeti ng current regul ations.

The point behind this is that the

Waterford EPU application is not a risk-inforned
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application. So strictly speaking RG 1.174 does not
apply. However in the course of devel oping the Review
St andard RS-001 there, the staff has concl uded in fact
t hat special circunstances may exi st for all EPUs, and
hence we do a review for that purpose.

One of the things that's different when
you're looking at the risk of a nonrisk-informed
application, the focus on adequat e protecti on neans we
tend to look at the overall risk. W're not so
concerned about the change in risk, the delta risk
cal cul ation, although you will see that we have in
fact | ooked at them

Next slide, please.

The review scope basically consists of
exam ning the internal events, the follow ng types of
ext ernal events.

Internal floods. The license has a
conservative screeni ng approach that's used.

Internal fires where they've relied on
EPRI net hodol ogy, the fire induced vulnerability
eval uati on approach.

Sei smi c events or where they' ve relied on
sei sm c margi ns anal ysi s.

The so called HFO events; high w nds,

external floods and other external events where
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t hey' ve used NUREG 1407 screening. 1407 is the |PEEE

submi ttal gui dance.

Their Level 2 PRA which is basically a
LERF cal cul ati on based on NUREG CR06595.

A qualitative assessnent of shutdown risk
based on questions out of the Standard Review Pl an
Chapter 19.

And we've al so exam ned the PRA quality.
| should point out with concern to PRA quality, the
Revi ew Standard i s basically -- | | ooked at Regul atory
Quide 1.174, the SRP Chapter 19 and section 19.1. As
you know for Regul atory Guide 1.200 has been issued
for trial use, which tal ks about industry peer revi ews
and the ASM PRA standard. | wll confess that |
| ooked at this, but youwill not see that | referenced
it. It is not the basis of my decision of adequate
quality for this license application.

Next slide.

The overall results are as shown on the
slide. | did not have them up on this slide because
the internal floods and internal fires, in fact, are
conservative approaches. In fact, | went ahead and
added them up over lunch. The total core damage
frequency is about two tines ten to the mnus five per

year, that's including all the internal events and
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external events.

The change in core damage frequency is on
the order of four tines ten to the mnus seven per
year. Wen you do conpare that to Regul atory Cuide
1.174 you find they're in Region Ill, which neans it
is avery snmall increase in risk

DR KRESS: Did you look at late
contai nment failures at all?

MR STUTZKE: No, sir. No, sir.

MR. ROSEN. Say again what Region IIl is?

MR. STUTZKE: Region Ill equates to a very
smal | change in risk.

VR. ROSEN:  You nean that's what's

al | oned?

MR STUTZKE: Yes.

MR. ROSEN. It's not no change?

MR. STUTZKE: It's not no change.

MR. ROSEN. Right.

MR. STUTZKE: The | anguage is very small.
Region Il is small

MR. ROSEN:. Al l owed?

MR. STUTZKE: Right. And Region | is not
al | oned.

Wth respect totheir internal events PRA,

| focused on several things. One had to do with the
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frequency of |oss of offsite power because the power
of the plant was being increased and we had an event
i n August of 2003 that blacked out |arge anounts of
power in this country, we needed to have a | ook at the
| oop frequency. 1In fact, the licensee's approach to
estimating |l oop frequency is to take alist of offsite
power events, |oss of offsite power events that have
occurred and screen out those that clearly don't apply
to their sites such as snow or ice or things like
that. Even though I'll note that it apparently

supposedl y snowed i n New O | eans a coupl e of week ago.

MR. ROSEN. For the first time, and in
sout h Texas.

MR STUTZKE: And in south Texas.

MR. ROSEN. Eight inches in nmy back yard.

MR. STUTZKE: It's amazi ng how probability
soneti nes cone true

MR ROSEN. That was once in a 100, 000
years.

MR. STUTZKE: | |look at that | oop
frequency and conpared it to work that the Ofice of
Research has recently done in support of the staff's
action plan on grid related i ssues. And the Waterford
frequency is in fact higher. [|'ll also point out that

Waterford operates in a regulated environnment and
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there's no intention to becone deregul ated. O fice of
Research and NRR has tentatively reached a concl usi on
that regulation versus deregul ation does have sone
i nfluence on the |ikelihood of | oss of offsite power.
| like that.

I n addition, | | ooked at success criteria.
W' ve tal ked about that earlier today. The fact that
that the determnistic conservative calculations
require or the atnospheric dunp valves to mitigate
smal | LOCAs. The PRA calculation, realistic
calculation indicated that those valves were not
needed to mitigate the LOCA.

My concl usi on goes all the way back to the
Comm ssion's PRA policy statenment, the third bullet
says "PRAs shoul d be as realistic as practicable.” So
in fact when | use arealistic one, the |licensee used
a realistic calculation. He determ ned that the
val ves were not necessary, and hence there was no
change to their success criteria between the pre and
t he post EPU pl ants.

| think our branch continues to westle
this as we find indications where one applies the
traditional determ nistic approaches and reaches one
conclusion and cones in with a PRA cal cul ati on that

may refute this.
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In addition, the |icensee recalcul ated
operat or response tines using the CENTS code. They're
pre- EPU PRA appears to be a mxture of sone plant
speci fic anal yses, sone generic anal yses and sone good
ol d f ashi oned engi neering judgnent. What you found in
some cases that when they cal cul at ed usi ng CENTS, the
operator had nore tinme than before, even though the
power |evel had gone up. So | asked themto do a
sensitivity calculation where they left the 1oop
recovery probabilities the sane and t hey changed only
the human errors in the nodel. And in fact the change
in core damage frequency only went down by ten to the
mnus nine. So it's a negligible effect. So in fact
they adjusted the pre-EPU PRA to account for the
correct times out of CENTS, and then they bunped up
t he power |evel and recal culated those. And | think
it's a reasonabl e cal cul ation.

For seism c risk, in NUREG 1407 Waterford
was cl assified as a reduced scope plant. The |icensee
has stated that an increase in power level is not
expected to affect equipnent survivability or
response. There's no change in the safe shutdown
passways using the seism c nmargin anal ysis.

For HFO events, they were screened out in

| PEEE; there's no way that an increase in power |evel
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will increase the frequency, the current frequencies
of HFO events. So there's no contribution fromthem

For shutdown risk, the Standard Review
Pl an Chapter 19 contains four questions to help us to
decide if inmpacts on shutdown risks could be
important. The questions are as foll ows:

W 1| the changes af f ect shut down schedul e?
As you see indicated here, the answer is no.

WIIl the changes affect the operator's
ability to respond? And renmenber we're tal king about
responds to events while the plant is in fact
shutdown. The licensee naintains a shutdown
operations protection plan that mai ntains a variety of
i mportant functions. And they would propose to
control the plant using the sane way.

The third question is will the changes
af fect the shut down equi prment reliability? Again, the
answer i s no.

O would it affect the availability of
equi pnent or instrumentation used for contingency
pl anni ng? And agai n the concl usi on was no.

So the fact that all of the questions
resulted in no lead me to the conclusion that the
proposed EPU had no or small inpact on shutdown ri sk,

and we didn't pursue it any further.
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Wth respect to PRA quality, you'll see
dates and tines of when the |icensee submtted their
| PE and | PEEE and when the staff accepted them As
stated earlier this norning, the licensee had an
owner's group peer review in January of 2000. M
inpression is the licensee naintains a living PRA
program and | think this is true for all the Entergy
plants. You can see there's been several PRA updates,
the | atest being in June of 2003. They maintain their
PRA as quality records.

| would say in ny experience that's about
hal f of the plants do that, actually nmaintain these as
formal engineering cal culations |ike that.

So in order to confirmthe quality of the
PRA, | | ooked at the resolution of the |IPE, |PEEE and
peer review findings. They have addressed all but
three of the category A findings from their peer
review, and all but 19 of the category B findings.

To give you a flavor of what this nmeans is
nost of the category A findings pertain to the Level
2 PRA. For the EPU they didn't use their existing
Level 2 PRA. Instead they used NUREG CR-6595 and so
it's not necessary to resolve the questions. There's
some conments on nodel docunentation and things |ike

this.
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So the conclusions are, the PRA has
techni cal adequacy. | think it's nodeling the post-
EPU pl ant reasonably so we can have sone confidence in
its results. The risks are acceptabl e because, in
fact, the licensee neets the Regulatory Guide 1.174
gui del i nes even though they didn't need to. And we
have seen nothing in our review that indicates the
proposed EPU creat es speci al circunstances, so we have
no reason to rebut a presunption of adequate
protection based on ny review.

Questions?

CHAI RMVAN WALLIS: The CDF for this plant
is low enough that it's nore adequate protection
conpared with the average pl ant.

MR. STUTZKE: That's right.

DR. KRESS. Besides it's a large dry
cont ai nnent .

VR. STUTZKE: It's a large dry
cont ai nnent .

DR. KRESS: Those are two pretty good

things to --

MR STUTZKE: Yes.

CHAI RVAN WALLI'S: So does the staff have
any kind of sunmary to present. It's on the schedul e
here.
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MR. RULAND: Just one thing | owe you from

this norning's nmeeting had to do with what our
procedur es sai d concerni ng the i nspector w tnessing of
initial power ascension testing.

Qur inspection procedure, which is
specifically called power uprate, and this i nspection
procedure requires the inspector to witness initial
power ascension after they inplenent the changes that
wer e made for the power uprate and to witness a revi ew
test of any major plant tests. So those are what the
gui dance we gi ve our inspectors.

Secondl y, you've heard of course a nunber
of our technical staff stating that this the first
time that we've conpletely used our RS-001 Review
St andar d.

CHAI RVAN WALLIS: Right.

MR. RULAND: And as part of that program
we're going to solicit fromthe technical staff for
not only this power uprate for PWR but for the next
BWR power uprate review, to take that input fromthe
technical staff to see how we need to revise it, if
any. | suspect there's a nunmber of changes that we're
going to make as the staff actually used the Review
Standard. So that's also part of our process, and we

intend to do that.
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But that concludes our presentation. |
think Allen, you got sonme closing remnarks.

MR. HOWNE: Yes. Thank you, Bill. This is
Al'l en Howe.

And first of all, I'"d like to say that we
appreci ate the opportunity to conme before the ACRS and
to present the infornmation related to the Waterford 3
ext ended power uprate.

The staff has done an extensive review on
this process. Wen we cane in today we identified a
coupl e of open itens that we have conceptual agreenent
on the resolution of them W need to nail down sone
of the details, and we are going to be working
diligently to do that.

In addition, during the course of the
di al ogue today | took some notes, and | know that
ot hers took sonme notes on sone other itens that were
of interest that we should be prepared to discuss at
the ACRS full Committee. And we will be working to
manage t hat and assure that we address those i ssues at
the time that we cone before the full Conmittee.

Thank you.

CHAI RMVAN WALLI'S: Thank you very much
staff.

Is it appropriate, Ral ph, we cone off the
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record at this tinme?

MR CARUSO | think so.

CHAI RVAN WALLIS: So we don't need the
transcri pt anynore. Thank you.

MR M TCHELL: Chairman Wallis, | do have
some FAC data that was request ed.

CHAI RVAN WALLI'S: Let's go back on for
t hese bits of factual data.

MR. M TCHELL: kay. The flow accel erated
corrosion, going back on the question of past outage
history. All of theitems |I'mgoing to tal k about were
predicted either by CHECWORKS or by our program
itself. As | think everybody's probably aware,
CHECWORKS does not do small bore, so we rely on our
programto do small bore.

In refueling 10, which would have been
three outages ago, we did sonme weld buildup on
stainless steel overlay that was predicted by the
program This is not CHECWORKS either. That's
out si de the bounds of CHECWORKS.

RF 11, the next outage --

MR. ROSEN. Well, where did you do that
wel d overlay? Wat systen? You didn't say.

MR MTCHELL: It's a cross under piping

on the turbine.
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RF 11 extraction steam el bow, a 20 inch.
That was based on a CHECWORKS prediction from the
previ ous outage. And we went in and replaced that with
chrome noly.

Then in RF 12 there are two two inch main
steam ines that replaced based on data that we had
collected in previous outages inthis predictions. But
those were not -- but those are small bore, they
weren't CHECWORKS. And that's it.

MR. ROSEN. So some cross under piping was
built up?

MR- M TCHELL: That's correct. One 20
inch el bow.

MR. ROSEN. One 20 inch el bow was repl aced
with chrome noly.

MR. M TCHELL: Right. And two --

MR. ROSEN. That's a snall bore piping.

MR- M TCHELL: And then two |ines of snal
bore pi ping.

MR. ROSEN. In the main steam systenf

MR. M TCHELL: That's correct. And agai n,
all of those were predicted.

MR. ROSEN. All of those were predicated,
but not necessarily by CHECWORKS.

MR. M TCHELL: Just one was even in the
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scope of CHECWORKS, that's correct. So the one that
CHECWORKS had an opportunity to predict, it did
predict. But that's the only one in the last three
out ages that was within the scope of the CHECWORKS.

MR. ROSEN. Thank you.

CHAI RVAN WALLI S:  Ckay.

MR MTCHELL: That's all ny FAC data. W
could discuss sone nore on the boron precipitation
guestion that Dr. Ward presented if you would |ike,
but 1'Il leave that up to the Comrttee.

CHAI RVAN WALLIS: Well, you didn't have
any info when he was tal king and nmaybe you shoul d,
since that | ooks as if that m ght be a very i nportant
i ssue.

MR. M TCHELL: We have | ooked at it and
Joe's going to talk about it in nore depth, but in
summary we have gone back and done the cal cul ati ons.
Those cal cul ati ons have supported our position, that's
even with the conservatisns that Dr. Ward descri bed.
And those conservatisns nore than bound any open
issues with the calcs. Those calcs will be QA d next
week, | believe. |If that's not correct, Joe, please
correct that. But I'mgoing to turn it over to Joe
and let himtalk about it as well.

MR. CLEARY: Yes. What we plan to do is
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expand the cal culation that we've done today to
address Len's concern to include as quantitatively as
possi bl e or sem -quantitatively some ot her
conservatisnms that we haven't di scussed in the neeting
today and al so sone of the ones that we have.

W woul d start off that recal cul ation by
attenpting to inplement into the calculation the
affect of the increase in the boric acid density on
t he phase separation nodel that will determ ne the
void fraction in the m xing vol une.

CHAI RVAN WALLI'S:  Now, do you have a basis
for doi ng that ?x

MR. CLEARY: To be honest, we do not have
a basis at this point in time. The intent of the
calculation would be to show that hopefully over a
wi de range of void fractions after accommodating --
rel axi ng these other conservatisnms, we would have a
boundi ng result that would cover any expected inpact
that a nore detailed and therefore tinme consun ng
eval uation of the effect of boric acid --

CHAI RVAN WALLI'S: Well, when you boil a
m xture <close to saturation, the vaporization
concentrates this substance on the interface and you
will probably will tend to precipitate boric acid on

the interface of the bubbles. So you now have a
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m xture which is not honogeneous. It has interfacial
characteristics which are different fromthe bul k and
which may actually involve precipitation of this
sol ubl e.

MR CLEARY: | can't argue --

CHAI RVAN WALLI S:  That woul d change the --
it seens to nme, that would change the drift flux or
have the potential to change the formability of the
drift flux and quite a few other of the hydraulic
characteristics of this m xture, the same way t hat you
boil certain things in the kitchen, when you boi
candy and so on, when you start to get conditions
where you're going to change the structure of the
stuff, you begin to get very different boiling
behavi or of that material.

MR. CLEARY: | agree. And that's why the
pur pose of these cal culations would be to show that
once we start relaxing these very conservative
assunptions we would renmain far enough bel ow t he
solubility |imt that these effects would not
significantly enough change the answer to lead to the
expectation of boric acid precipitation.

In the longer tinme frame, there are test
data out there that can be brought into the

evaluation. The MH has done tests on the Backus
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facility. The Finnish have done sone tests that the
NRC staff is aware of that can hel p bring nore factual
information to bear on the issue.

CHAI RMAN WALLI'S: So these tests would
i ncl ude boiling of boric acid solution near the limt
of solubility.

MR. CLEARY: That's correct.

CHAI RVAN WALLIS:  And the resultant drift
flux or whatever it is that's necessary to cal cul ate
the void fraction?

MR. CLEARY: At this point | don't know
the extent of the instrunentation that was in these
facilities to know what could be brought to bear on
trying to benchmark current nodels --

CHAI RVAN WALLI'S: Now, is this sonething
t hat can be done in two weeks?

MR. CLEARY: \What |'m describing, bringing
in the results of these test studies, they certainly
cannot be done in two weeks. Again, the intent of the
wor k we woul d propose doing in the next two weeks is
to show that once we relaxed the very conservative
assunptions, that we would lower the nmaxinum
concentration recalculate well below the solubility
limt to give a high degree of confidence that in the

long term on a generic basis Waterford as well as
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ot her Westinghouse and CE-designed NSSSs woul d not
have a probl em

CHAI RVAN WALLI'S: What woul d concern ne
about going to the full Comrittee with this is that
you have this analysis, it | ooks i mportant enough t hat
it would have to be examned very carefully and
critically. W'd have to probably have sonme witten
material we could study. And this would be --
certainly it would have to occur at the Subconmmittee
level. W couldn't expect the full Commttee to
di gest new technical material which they hadn't had a
chance, no one had a chance to fully critique.

So | wonder if we should go to the ful
Commttee with sonmething |ike that?

MR MTCHELL: | guess it is inmportant to
note that this is not a Waterford issue, that it is a
generic issue that we wll be pursuing pushing to
resol ution.

CHAI RVAN WALLI'S:  You nay have created a
generic issue, yes.

MR CLEARY: | believe the staff has
recogni zed that it is a generic issue and the draft
SER tal ks about pursuing it on a generic basis.
Al beit this is before Len Ward's consideration of the

affect of the void fraction on the m xing vol une. But
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ingeneral, the staff had these i ssues which they were
pl anni ng to pursue on a generic basis.

MR. SIEBER. Well, it's not particularly
hel pful for Entergy or any applicant to believe that
an issue becones a generic issue and therefore they
should get their application approved because this
i ssue noved to sonme other category. And it could well
be that the applicant would want to nove rapidly to
resolve it, at least in their case, so that the EPU
woul d nove forward. You know, just making it a
generic issue doesn't help.

MR. CLEARY: | could expand on it a bit
nore, the type of work we can do within the two week
time frane.

MR. SIEBER:. Wen you get to the end of
the two week tinme frame, you' re going to have a
calculation that's probably not been reviewed, is not
@A, not part of the application, not reviewed and
reviewed by the staff, not a part of the SER And |'m
not sure how we can deal with that. | mean, there's
nore that has to be done than | think is possible to
do in two weeks.

MR. RULAND: Cl early, Jack, at this stage,
you know, | think the staff needs an opportunity to go

back and talk to the applicant, tal k to our nanagenent
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and get back to you very rapidly about what we see as
our approach out of this problem

MR. SIEBER.  Pronptly.

MR. RULAND: And pronptly. Yes, sir.

MR. SIEBER. |'m not saying that anybody
did anything wong. | congratulate both the staff and
the applicant for reaching the point that they' ve
reached. It's just that | think that we need to
resolve it and docunent it to a greater detail than
you can do in tw weeks.

CHAI RMAN WALLIS: | think really fromny
poi nt of view, the desirable process would be for you
fol ks and the staff to work hard on this and cone back
to the Subcommittee.

MR. SIEBER  Yes.

CHAI RVAN  WALLIS: And when we're
satisfied, we can say it's ready to go to the ful
Commi tt ee.

MR. SIEBER: right.

CHAI RVAN WALLIS: | don't see that
happeni ng between now and February 10th. This wll
upset the managenent that wants to get something out
of the way of the ACRS by the February neeting, but |
don't quite see how we're going to do that. That's

the feeling | have. Maybe ny colleagues have a
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different feeling about it.

MR SIEBER: | agree.

MR. ROSEN: Are we on the record still.

CHAI RVAN WALLIS: W're still on the
record. W can go off the record, if you |like.

W stayed on the record because we were
getting input fromthe applicant. If we have ceased
getting input fromthe applicant and the staff, then
| think we should go off the record and di scuss anong
our sel ves.

Are we really ready to go off the record
now? |In that case, |'ll thank everybody who has
contributed to it. Thanks very mnuch.

And go off the record.

(Wher eupon, at 5:36 p.m the Subconmittee

was adj our ned.)
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