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P-ROCEEDI-NGS
8:32 a.m

CHAI RVAN DENNI NG The neeting will now
come to order. This is a nmeeting of the Advisory
Comm tt ee on React or Saf eguards Subconmi ttee on Power
Uprates. |I'm Richard Denning, Chairman of the
Subcommi tt ee.

Subcommi ttee nmenbers i n attendance are Tom
Kress, to Maynard, Jack Sieber, G ahamWllis who is
virtually at the nonent, but will be physically here
| ater and our consultant Sanjoy Banerjee, who al so
seens to be virtually here.

The purpose of this neeting is to discuss
t he extended power uprate application for the Beaver
Val l ey Power Station. The Subcomrittee will hear
present ati ons by and hol d di scussi ons Wi th
representatives of the NRC Staff and t he Beaver Val |l ey
Power Station licensee, FirstEnergy, regarding these
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. Ralph Caruso is
t he designated federal official for this neeting.

The rules for participation in today's
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neeti ng have been announced as part of the notice of
this nmeeting previously published in the Federal
Regi ster on April 12, 2006.

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

It is requested that speakers first
identify themsel ves and speak with sufficient clarity
and volune so that they can be readily heard.

W have recei ved any requests fromnenbers
of the public to make oral statements or witten
coment s.

W think that the agenda that we're going
t hrough today and tonorrow is quite well bal anced
towards addressing the principal interests and
interests of the Subcommittee. We know that the power
uprates will result in sone eating into safety
mar gi ns. WE need to know where that's occurring and
becone convinced that the margins are still adequate.

Thisis avery quantitative Conmttee. The
Staff's review of the application rmnust be
conprehensi ve, our view must in nmany sense be in many
aspects be nore focused. W'd |like you to spend
mnimal time on the aspects of plant safety that are

not effected by the uprate. The nice thing about
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havi ng the safety anal ysis results today i s that there
is always tonorrow to ask you to cone back and gi ve us
nore detail.

You'll notice our room has been nodified
somewhat over the | ast couple of weeks. | hope that
everything's going to work okay. | know the screen
isn't perfect, but we will proceed.

Now | would |ike to turn the neeting over
to M. Colburn of the NRC Staff to begin.

MR. COLBURN:. Thank you, M. Denning.

My nane is Tim Colburn. | am a Senior
Proj ect Manager in the Division of Qperating Reactor
Licensing inthe Ofice of Nucl ear React or Regul ati on.
| " massi gned to t he Beaver Vall ey Power Station, Units
1 and 2.

During the next two days presentations
will be made by the Staff and the |icensee concerning
background information related to the application,
pl ant changes associated with t he application and f uel
and core design changes, safety analysis including
nmet hodol ogy used for conducting t hose saf ety anal ysi s,
di scussi on of non-LOCA events and | arge break LOCA.

The Staff and licensee wll conduct
di scussi ons of the safety anal ysis.

The safety anal ysis discussion will also
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i ncl ude di scussions by |licensee and the Staff on smal |
break LOCA, | ong termcooling and boron precipitation,
cont ai nment over pressure credit and dose anal yses.

The Staff will also provide a discussion
of the containnent analysis associated with the
conversion from sub-atnospheric to atnospheric
conditions and its dose anal ysis and i npl enent ati on of
the alternative source term

CHAI RVAN DENNING | think you can just
arrow down, Tim if you want to there.

MR. COLBURN. The Staff and the |licensee
will also discuss the materials and reactor vessel
integrity issue associated with the safety eval uati on
for the power uprate.

On day two a di scussion of the bal ance of
pl ant issues associated with the power uprate, flow
accel erate corrosion, vibration, corrosion erosi on and
risk evaluation will be conducted by both the Staff
and the licensee.

Operations and testing associated with the
power wuprate including human factor issues, power
ascension testing and the licensee test plan for
basi cal | y what anpbunts to a two phrase i npl enmentation
of the testing will be di scussed. And t hen concl usi ons

of the licensee and the Staff.
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The | i censee had several |icense amendnent
applications that they had subnmitted prior to the
power uprate which were needed to support the power
uprate review. These included:

St eam generator al |l owabl e val ue set poi nt
changes, which were to elimnate concerns the Staff
had wi th neasurenent uncertainty;

A contai nment conversion |icense amendnent
application to convert the Beaver Val |l ey Power Station
1 and 2 containnments from sub-atnospheric to
at nospheri c conditions;

Best estimate LOCA net hodol ogy approva
for the | arge break LOCA anal yses;

St eam generator replacenent for Beaver
Val | ey Power Station Unit 1 only. Repl ace the previous
steamgenerators with the Mbdel 54F steam generators;
and

| mpl ement ati on of the rel axed axi al of f set
control nmethodol ogy for both units.

These anendnents have all been approved
and all have been inplenented for Unit 1.
| mpl emrent ati on of some of these will be for Unit 2 in
the fall of 2006 outage.

The licensee's submittal originally was

sent in on Cctober 4, 2004. It had nunerous
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suppl ements. The |icensee had submttals on February
23rd and June 14 of 2005 which were necessary to
consider the application a conplete application. The
Staff issued its acceptance review of the |icensee's
application in July of 2005 and indicated that it
would be reviewing the application for basically
within a one year tine frane.

The licensee's application requested an
increase in reactor power from the current 2689
nmegawatts thermal to 2900 negawatts thermal. This is
approximately an 8 percent increase in power and is
consi dered an extended power uprate.

The Staff plans to issue its safety
eval uati on and amendnment on or about the end of June
2006. The licensee plans to inplenent the extended
power uprate for Unit 1 within 120 days of receipt of
the approval. And for Unit 2 in a phased approach
concluding with the conpletion of balance of plant
upgrades i ncluding a turbine upgrade in the spring of
2008.

What |1'd like to do now is turn the
presentation over to the |licensee's site Vice
President M. JimLash for his opening remarks.

MR. LASH. First off, nmy name is JimLash.

CHAI RVAN DENNING  No. Hold on just a
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second.

MR. LASH. Ckay. First off, nmy nanme is
JimLash, site Vice President of Beaver Valley Power
Station.

Good nor ni ng, M. Chai r man and
di sti ngui shed nenbers, ACRS consultants. This norning
I"d like to provide a brief introduction and sone
background to the Beaver Valley power uprate. CQur
decided outconme is to provide you with sufficient
information and answer all rel evant questions
regardi ng the Beaver Valley power uprate so that you
can formappropri ate deci sions and reconmendati ons to
t he NRC Commi ssi oners.

We've built this presentation to cover a
nunber of areas effected by the uprate in areas that
we believe are of interest to the Conmttee in
fulfilling the desired outcone of these proceedings.

W have a full agenda of itens to cover in
the next two days, and that is shown here on this
sli de.

|"d like to introduce the presenters from
FENOC. Oher than nmyself will be Pete Sena will
provi de an overview. He is the Director of Engineering
at Beaver Vall ey.

Mar k Manol eras on plant changes. He is
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t he Desi gn Engi neering Manager at Beaver Valley.

A.R Burger will do reactor fuel and core
design. He is a supervisor of core design.

Ken Frederick wll address safety
analysis. He is a nuclear safety anal yst.

Dennis Wakland materials and reactor
vessel integrity. He's a fleet material
representative.

M ke Testa the nechanical plant VOP. He's
t he EPU Proj ect Manager.

Ri sk evaluation Colin Keller, who is the
supervi sor of the PRA group at Beaver Vall ey.

And finally the operations and testing
aspects of this project will be Don Durkosh, who is a
seni or reactor operator.

Each presenter will describe their area of
expertise and introduce any subject matter experts
that they'll use during the course of their
presentation and at the tinme of their presentation.

In addition to the presenters we have
subj ect natter experts here fromBeaver Vall ey as wel |
as sone contractors, organizations supporting us,
West i nghouse and Stone & Webster.

The bal ance of ny conmments will briefly

focus on the history of Beaver Valley, the extended
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power uprate tine line, the peer units experienced
with power uprate and the oversight of our power
uprate project.

Okay. Beaver Valley units are three | oop
West i nghouse PWRs t hat achi eved conmerci al operations
in 1976 for 1776 Unit 1 and 1987 for Unit 2. The
original core |licensed power was 2652 negawatts
thermal or 2660 negawatts thermal NSSS power. And
both units have currently inplenented a 1.4 percent
uprate to 2689 nmegawatt thermal or 2697 negawatt
t hermal NSSS power. This uprate credited the inproved
feedwat er fl ow neasurenents i npl enented in the fall of
2001.

CHAI RVAN DENNI NG Let me ask you just a
coupl e of questions related to the di fferences between
the two designs. Cbviously there's a |ong distant
time differential between when the two were started.
But even before we get into the steam generator
repl acenent there are sone fairly significant
di fferences. And you have, | gather, separate
simulators for the two. Can you give ne just alittle
feeling as to what the principal differences are just
at this point prior to?

MR. LASH Well, they're principally the

same design, however there is a tine difference
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bet ween the i npl enent ati ons of those units sothereis
a difference in sonme aspects of the systens for both
units.

CHAI RVAN DENNI NG Yes.

MR. LASH. W do qualify operators
i ndependently for those two units, so we have dual
simulators to mamintain a bank of SROs qualified
personnel for each unit. W' re not dual licensed on
t he plant.

The specific design aspects | think we'll
get into in the safety anal ysis and how we' ve treated
those differences later on with sone of the other
presenters.

CHAI RVAN DENNI NG Yes. But the operators
are licensed to operate just one or the other unit?

MR LASH  That is correct?

CHAI RVAN DENNI NG And do sone of them
| earn how to do both or --

MR. LASH. W have had personnel |icensed
on both units. For exanple, Pete Sena who will follow
me was |icensed on both Unit 1 and Unit 2.

CHAI RVAN DENNI NG But any particular tine
they' re dedicated towards one or the other?

MR. LASH  Predom nately the SRCs are

gqualified and maintain a |icense, an active |license,
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only on a single unit.

CHAI RMAN DENNI NG Thanks

MR. LASH A tine line of Beaver Valley.
This is a recent tine line starting in 1998. The
first itemI'd point out there is that FirstEnergy
Nucl ear Qperating Conpany was formed in Decenber of
1998. And that operating conpany has now natured to a
fl eet organization and is staffed to support al
functional areas at the three nucl ear stations Beaver
Val | ey, Davi s-Besse and Perry.

FENOCC Corporate is currently charged with
provi di ng governance and oversight of all station
activities.

Beaver Val | ey was pur chased by Fi r st Ener gy
from Duquesne Light & Power Conpany in late 1999
t hrough an asset swap of fossil fire units for the
nucl ear stati on.

In early 2000 FENCC inplenented a full
potential program for Unit 1 and Unit 2 with a key
obj ective of managi ng design margins and i ncreasing
the el ectrical output of both units. The EPU project,
which is a subset of this potential program has
updat ed the station's anal yses to i ncl ude the sel ect ed
final design of the Unit 1 steam generators, which

were al ready referenced as the Mdel 54, which were
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recently installed during the last outage at Unit 1.
W'l talk about that briefly in a nonent.

In total, the EPU project and its
supporting projects, steam generator replacenent,
cont ai nment conversi on, best estinmate LOCA and ot hers
that will be referred to this norning span a period of
6 years. As a result of the project, Unit 1 and Unit
2 have established a revised baseline of supporting
pl ant analyses that will be used to nanage design
margins for the renaining life of both units. This is
in keeping with the original prem ses of the parent
full potential programthat | spoke of earlier.

| previously nentioned the recently
conpl eted outage at Unit 1. Let nme briefly touch on
the scope and significant acconplishnments of that
out age.

This is a picture of our containment. You
can see that we replaced all three steamgenerators in
this outage. By the way, this outage conpl eted Apri
19, | ast Wednesday at 2018. And Unit 1 has achi eved
100 percent power, full power operation on Sunday at
1400 hours and it remains at 100 percent power.

So during the outage we repl aced t he st eam
generators and the reactor vessel head with a nodified

sinplified design, and the major acconplishnments in
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t hese repl acenents i s obviously the elimnation of the
Al'l oy 600 aspect of nmaterials that were associated
with the ol der conponents.

Now shown here, because it's not in
containnment, is the main unit generator rotor was
replaced. It has a short. W replaced it. And the
main unit generator itself was rewound.

Now t here were nmany ot her activities, but
| won't go through all of those.

| would point out that the average tinme
frame to do a steamgenerator outage first tine for a
station is about 82 days. Beaver Valley acconplished
this outage in 65 days. And | believe that to be a
very positive indication of both the strength of the
organi zation as well as the | evel of planning and the
pr epar edness for that outage.

The larger power wuprate which we're
referred to and why we're here today, 8 percent was
initiated in md-2000 and used an initial scoping
phase to determ ne the best approach and the optinum
targeted |icensed power level. As a result of the
scopi ng eval uation, a target power |evel of 2900
nmegawatts thermal or 2910 negawatts thernmal NSSS was
sel ect ed.

As you can see, that target aligns us very
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wel | with our peer three | oop Westi nghouse units that
have al ready previous uprated. W benchmarked cl osely
these units, both their approach to uprate and their
operating history since its inplenmentation. W feel
that collectively using the experience of these
stations gives us confidence in the approach we have
chosen. Specific exanples of benchmarking in
i npl enentation would be the use, for exanple, of the
specification for Mdel 54 steam generators used at
Farley Station and now at Beaver Valley. And the
phased approach to inplenmenting the uprate, which we
will be discussing in greater detail later on in the
present ati on.

MR. CARUSO Have you ever considered
doing the stretch uprate?

MR LASH: No, we have.

MR CARUSO. | nean, | don't know if
you' ve ever --

MR LASH: We've never discussed it.

MR. CARUSO  Never discussed that?

MR. LASH. Next slide, please.

In the area of oversight, executive and
seni or managenent oversi ght of the project has been in
pl ace since its inception. The site |eadership team

has been cl osely involved, and this teamincl udes the
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site Vice President, nyself, the Plant Mnager and
Engi neering Director.

A FENCC executi ve | eadershi p teamhas al so
provi ded oversight and this includes our Senior Vice
Presi dent of Engineering currently Dan Pace who bring
uni que experience in operating activities rom his
previous role at Entergy.

Oversi ght of the engi neering and | i censing
process that supports this uprate has been directly
performed through inplenmentation of the nentioned
boards, conmittees and assessnents. And an exanpl e of
t he independent assessnent you find at the bottom
t here woul d be the NPR Associates for a review of our
upr at e suppl enment al

That conpl etes ny introductory coments.
And if there are no other questions, | will turn over
the presentation to Pete Sena, the Director of
Engi neer for Beaver Valley. Thank you.

MR. SENA: Good norning. Again, |'mPete
Sena. | am the Director of Engineering at Beaver
Valley. M previous position at Beaver Valley was as
t he Operations Manager and al so as a senior reactor
operator at both units. So | did hold a senior reactor
operator license, active license for both wunits

simultaneous. So |I'd take a stand working both units

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

22

one at a tine, so | do have a uni que perspective as
far as the differences between the two units. And
when we cone into questions with respect to sone of
t hose specifics during the presentation, | can speak
to it. And also we have one of our shift managers
here, George Storlis, who is also licensed in both
units, however at a different tines. So we will be
abl e to provide the Chairman with additional detail as
you request.

I will speak to principally the
preparations for the uprate, the general criteria, the
project teamand the technical reviews. And before |
do so, | do want to comment that we at Beaver Vall ey
did attend the previous Subcommittee neeting that
G nna participated in. W found that to be extrenely
hel pful as we prepared for our presentation, and we
have tail ored our presentation we believe to what the
Commttee desires. W will focus heavily on our
saf ety anal ysi s so you can understand t he nmargi ns t hat
remain followng the uprate. W will be going into
great detail on our LOCA and our limting non-LOCA
transients, such as a ||oss of feedwater and
uncontrol |l ed rod wi t hdrawal accident. So as we go into
those details, | think you'll appreciate what nargi ns

do renmin.
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Al right. As you can see fromthis next
slide there were several anendnents that have prepared
Beaver Valley for the power uprate. And again, the
uprate project was a full potential project initiated
back in the year 2000. Just that sone of these
anendnents will be touched on as we go through the
presentation, but | would like to speak to several of
themright here.

The positive noder at or t enperat ure
coefficient was previously approved and inplenented
back in the year 2002. So what that has enabled us to
do is to gain operating experience on startup with a
slightly positive MIC throughout the years now that
we' ve had several cycles of operation. | personally
was the first SRO to performa reactor startup with
that slightly positive MIC.

Now t hat experi ence and the | essons | ear ned have
been captured and formalized for subsequent crews and
subsequent startups.

Also the alternate source term we wll speak
about that againin the future, but we did sel ectively
apply AST to several accidents such as a fuel handling
accident LOCA, rod ejection. And what this permtted
Beaver Valley to do was to elimnate or retire circle

systens, and one in particular woul d be what's call ed
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the control room air nodel pressurization system
which, M. Sieber, you may renenber that that has
chal l enged the plant in the past with an inadvertent
actuation which had resulted in a dual unit shutdown,
a tech spec 303 shutdown. So there were severa
benefits towards that sel ected inplenentation.

Finally, containnment conversion and best
estimate LOCA, those anendnments were previously
approved by the NRCin the first quarter of this year.
On the contai nment conversion, there is an industrial
safety benefit that the site has realized with respect
to nore frequent and safer containnent entries at
power to all owfor inspection of various conponents as
we see fit.

CHAI RVAN DENNI NG What did you | ose on
that in terns of -- you know, it's never been
absolutely clear to me why they were sub-at nospheric
and what the perceived benefits were of that and how
this mght inpact it.

MR. SENA: What I'd like to do is defer
t hat because we have an entire presentation on the
cont ai nment conversion and we're going to go through
that in great detail

CHAI RVAN DENNI NG Ckay.

MR. SENA: A couple of things, though. W
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di d not change the contai nment design pressure of 45
pounds. W did not change the structural design
tenperature of 280 pounds. But there are several
aspects that were a benefit to the plant. For
exanple, the increased initial pressure provides
addi ti onal back pressure for the | oss of cool ant
accident. However, but we still need to neet our
desi gned pressure of 45 pounds. So we will go into the
detail on that particul ar anendnent.

MEMBER S| EBER: Maybe before you soot away
fromthat, the idea early on was to be able to build
a snaller containment, spend |ess noney on concrete
and rebar. And if you started out at a sub-
at nrospheric pressure, the presunption was that you
woul d not reach as high in ultimte pressure. On the
ot her hand, the containnent was built as a |arge dry
strong containnent and the sub-atnospheric really
didn't change things all that much

One of the advantageous, though, is you
get increased head to the sunp because you' re starting
at higher pressure, which could assist in the
recircul ati on phase of a LOCA acci dent.

| have a question about the positive
noder at or tenperature coefficient. It's quite common

to have a positive noderator tenperature coefficient
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when the plant is cold. | presunme that you're still
positive when the plant is hot early in core life?

MR SENA: It's --

MEMBER SIEBER  And that goes away
sonmetime probably a third of the way through core
life?

MR. SENA: At about 30 percent power.
W're really starting off with zero feedback, around
a zero noderator tenperature coefficient uponinitia
criticality and the initial power ascension. Once you
come up to around 30 percent power and i ncrease power,
it then starts --

MEMBER SIEBER: It goes the other way?

MR SENA: -- inching it in the positive
di rection.

MEMBER S| EBER: Ch, okay. And does that
stay throughout the Iife of the cycle?

MR. SENA: Well, again throughout the
cycle the sane. As --

MEMBER S| EBER: At burndown it changes?

MR. SENA: -- you bring up the boron --
right. Then you're progressing towards a nore
traditional negative MIC.

MEMBER SI EBER  Ri ght.

MR. SENA: To maybe m nus 4 or m nus 5.
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DR. BANERJEE: The increased pressure,
does that lead to increased tenperature in the sunp
wat er ?

MR SENA: 1'Il tell you what we're going
to do is we're going to go through specifically the
need for containnent overpressure during our
presentati on.

DR. BANERJEE: Right.

MR. SENA: W currently at Unit 1 do
credit contai nnent overpressure and will continue to
credit overpressure. And the onset of the accident,
M ke, what's our initial steamtenperature about 280
degr ees?

MR TESTA: This is Mke Testa, the
Proj ect Manager at Beaver Vall ey.

Par don, could you repeat?

MR. SENA: The initial tenperature for the
assunptions for containnent overpressure, for
cont ai nnent sunp tenperature?

MR FREDERI CK:  You want to answer. |'m
here. This is Ken Frederick.

When the initial punps start, the sunp
tenperature is around 260 degrees.

DR BANERJEE: And what woul d have been in

t he sub-at nospheric case?
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MR. FREDERICK: It's roughly the sane.

"1l show you somne slides |ater that show you how t hat
changes.

DR. BANERJEE: So you say it doesn't
change?

MR. FREDERICK: It goes up a few degrees,
not nmuch. The initial pressure change does not really
i npact the transient conditions and sone of that's due
t o some net hodol ogy changes that we' ve i ncorporated in
its anal ysis.

DR. BANERJEE: kay. You'll speak of this
in detail, right?

MR. FREDERI CK:  Yes.

MR. SENA: Yes. W have a specific
presentation tal ki ng specifically towards contai nment
over pressure.

Finally on the best estinmate LOCA again,
that was recently approved. Both containnment and
conversion and best estimate LOCA were both approved
first quarter of this year and have been i npl enented
at Unit 1 upon the conpletion of the Unit 1 outage.

At Unit 2 we have a full outage, those two
anendnents will be inplenmented on the conpletion of
the Unit 2 outage.

CHAI RVAN DENNI NG  Was that essentially to

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

29

be able to accommbdat e the uprate?

MR SENA: Yes, it was.

Al right. The best estimate LOCA that
we're speaking of is not the ASTRUM net hodol ogy
utilized by G nna, but the nore traditiona
COBRA/ TRAC. And we will discussing best estimte LOCA
in a future presentation. But it is the sane
net hodol ogy used by G avewood, Byron.

Next slide, please.

Again, is the key el enments of the uprate.
| think |I've spoken to these already with respect to
t he contai nnent conversion and best estinmate LOCA
And, again, we will go into great detail on anal yses.

Next slide.

And t he message about this slideis sinply
that we at Beaver Valley did not forge new ground
here. W followed the sane net hodol ogy used by ot her
utilities in their uprate. There are no new or
unl i censed i ndustry met hodol ogi es bei ng appl i ed here.

Next slide.

As M. Lash said, this was a Beaver Vall ey
|l ed project. The ownership remained with us at the
site. W did have corporate oversight, corporate
oversi ght and governance. But, again, the ownership

remai ned with our experienced site personnel.
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W provi ded overal | project managenent and
direction. But, again, we had significant support from
our teammates, fromWstinghouse and Stone & Webster.
And, again, many are here today in support and are
vari ous subject matter experts that we may call upon
t hroughout the presentation.

Next slide.

Agai n, we at Beaver Val |l ey, even t hough we
di d have vendor support, we revi ewed and approved t he
design i nputs and perforned detail ed owner acceptance
of each vendor cal cul ation.

Finally, | do want to nake a coment in
recognition of the NRC Staff. The NRC revi ew and
chal l enges and various RAIs were very detail ed, very
challenging and did result in a better project here
today. And in particular, the Staff audits that were
performed either at Westinghouse or at Beaver Vall ey
in the area of PSA safety analysis and radi ol ogi cal
assessment did significantly help us to cone to
cl osure on many open itens and al so significantly
streaniined the review process. So we do appreciate
that fromthe NRC.

Next 1'd like tointroduce Mark Manol eras.
Mark is the Manager of Design Engi neering at Beaver

Valley. Mark will be |ooking at the plant
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nodi fications that we had done and plan to do at
Beaver Vall ey.

Thank you.

MR. MANOLERAS: Thank you, Pete.

My nane is Mark Manol eras. |' mthe Design
Engi neeri ng Manager at Beaver Valley. 1've been the
Design Engi neering Manager since 2002. My
department' s responsi bility has been t he oversi ght and
performance of the nodification packages and the
safety anal ysis associated with the uprate.

At this tine I'd also like to nention in
t he back, Mahesh Patel. Mahesh Patel is ny |ead
el ectrical engineer. He will be here to support the
second part of mny presentation.

Next slide, please.

I'd like to discuss three areas today.
|"d like to discuss the plant nodifications that were
performed to support the safety anal ysis for the power
uprate. Many of these nodification packages were
performed to satisfy initial conditions in the safety
analysis. | will touch on the nodification package,
discuss it briefly and we wll discuss each
nodi fication in great detail when we come up to the
safety anal ysis section.

|'d also like to spend a few mnutes to
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talk about the electrical systemsunmary. The

el ectrical systemsumary we will spend sonme tine on
it. There was very mnor changes associated with the
el ectrical system associated with the power uprate.
So we wll touch on it in nmy portion of the
presentati on.

And we will al so discuss the use of
operating experience. The operating experience that
we touched on during the project.

Next slide, please.

As you see, thisis the start of alist of
our plant nodifications that were perforned for the
power uprate. | wll discuss each nodification and
then I will identify its status whether it had been
i npl enented at Unit 1 or Unit 2.

The first nodification is replacenent of
our char gi ng/ safety i njection punp rotating
assenblies. This nodification extends our punp runout
flowlimt and it inproves high head margin and it
i nproves small break LOCA margin.

At Unit 1 we have replaced all three of
our charging punps. At Unit 2 we have currently
repl aced two of those three punps, and currently are
pl anning to replace our third punp prior to our Unit

2 outage, which will inplenment sone of the anmendnents
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that you saw previously.

The next nodi fication package | would | i ke
to discuss is the addition of fast acting feedwater
isolation valves at Unit 1. These valves reduce
cont ai nment pressure foll owi ng a mai nstreaml i ne break
i nside containnent. And they al so provide redundant
i solation capability for feedwater isolation events.
These feedwat er isol ation val ves are al ready exi sting
at Unit 2.

I'd also like to discuss briefly the
addition of aux feed cavitating venturies at Unit 1.
These venturies mnimze mass i nput to contai nnment and
reduce aux feed flow on a feedline break and maintain
mnimum flow to the intact steam generator. These
cavitating venturies already exist at Unit 2.

W al so added a reactor cavity drainage
port at Unit 1 to facilitate post-accident drain to
i mprove NPSH perfornmances as punp draw fromthe sunp.
W intend to install that reactor cavity drai nage port
at Unit 2 in our next outage.

W elimnated our quench spray cutback
feature and it's not longer required due to the
contai nnment analysis at Unit 1. This quench spray
cut back does not exist at Unit 2.

Additionally, we replaced our steam
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generators at Unit 1 and that includes the narrow
range level transmtters. W increased the narrow
range span. And we'll tal k about that in great detai
in the non-LOCA anal yses that follow

DR. BANERJEE: Wiy was it necessary to put
those auxiliary cavitating venturies?

MR. MANOLERAS: Yes. Wat we did that for
was we wanted to nmake sure that we mnimzed the nass
i nput to containnment follow ng that feedline break. W
wanted to do that. Basically reduce the nmass addition
to the containnment followi ng a feedline break.

DR. BANERJEE: And that cane about because
of the uprate?

MR. MANCLERAS: That's correct. Basically
part of the contai nment anal yses.

MR. TESTA: Yes. This is Mke Testa again
from Beaver Vall ey.

As Mark said, Unit 2 plant already had
that feature, had cavitating venturies installed in
the auxiliary feedwater system

Wien we |ooked at Unit 1 we wanted to
agai n, as Mark sai d, hel p support the revi sed nass and
energy release to the containment for feedline break
and a steanmine break. And it also hel ps to protect

the punps fromrun off condition. So early on in the
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project we decided to install those cavitating
venturies and then credit those in the mass and ener gy
rel ease for the contai nment anal ysis.

DR BANERJEE: | guess a nore genera
corment is | see a list of things you' re doing, but
don't have a clear picture of why you do them And
does this cone out |ater on or --

MR. MANOLERAS: Yes. Actually, when we
get to the safety anal ysis section of the presentation
we will identify which nodification packages satisfy
which initial conditions of those anal yses.

DR. BANERJEE: Anyway, if you could just
briefly mention the why, that would be very hel pful

MR. MANOLERAS: Ckay. | will do that.

DR. BANERJEE: Wy do you repl ace the
steamgenerator? Mybe it's obvious, but we'd like to
know.

MR. MANOLERAS: Yes. For exanple, our
Unit 1 steam generators were the oldest steam
generators in the country. W basically had very
[imted tube plugging margin there. So we installed
new steam generators. The generators that we
install ed actually do not have any tubes pl ugged. So,
obvi ously, that was the reason that we did that Unit

1. That's an exanpl e.
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DR BANERJEE: Ckay.

MR. MANOLERAS: Ckay. Next slide, please.

W replaced our high pressure turbine at
Unit 1 with a turbine with all reaction design. At
Unit 2 we're going to do that also. W basically
needed to do that to basically nmaxim ze our negawatt
capacity; that's why we did that.

At Unit 1 we already installed stakes in
our mai n condenser to elimnate any vibration i ssues.
W intend to install those stakes in the Unit 2
condenser so we do not have any fl owi nduced vi bration
i ssues there.

MEMBER SI EBER  What's the tube materi al
at Unit 2 condenser.

MR. TESTA: It's stainless.

MEMBER SIEBER: Stainless. Yes. Is the

original.

MR TESTA: Yes.

DR. BANERJEE: And the steam generat or
t ubes?

MR. TESTA: Steam generator tubes?

MEMBER SIEBER: 690 for Unit 1, 600 for
Unit 2

MR. MANOLERAS: 600. And we go into great
detail. W have a materials presentation. W'll go
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into great detail on that.

At Unit 1 we did not have to repl ace our
cooling tower fill. W had adequate cooling tower
fill. We did not have to repl ace that.

At Unit 2 we put in a high efficiency
fill.

MEMBER S| EBER:  You nay want to tell what
cooling tower fill is.

MR. MANOLERAS: Basically this is the
material in the cooling tower that helps | guess the
heat exchange capacity or capability of that cooling
tower. So the fill material will allowthe
di ssipation of heat in the cooling tower, | guess is
the best way to describe it.

DR. BANERJEE: Wiy does it do that?

MR. TESTA: Again, this is Mke Testa.

For the cooling tower on the circ water
side of the cooling tower, basically you punp the
water into the tower and the water will rain down,
basically, in effect over this fill. And the fill it
hel ps to aerate, in effect break up the water and hel p
aerate it. That way when you bring the natural draft
of the tower through it, it'll help renove heat.

MEMBER SIEBER: In Unit 1 it |ooks like

venetian bli nds.
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DR BANERJEE: Huh?

MEMBER SIEBER: In Unit 1 it |ooks like
veneti an blinds and t he wat er cascades down t hrough it
and the air is going through at right angles.

| take it that all the asbestos that was
in there is now gone?

MR MANOLERAS: That's correct.

DR. BANERJEE: Then the | ast point raise
set pressure, is that just for the cycle or what?

MR. MANOLERAS: No. W intend to nake a
per mmnent change. W've actually nade that change. W
raised that setpoint to the MR reheater relief
valves. W did sone anal yses, BOP anal yses that
identifiedthat we would have limted nmargin error. So
we went out and we retested and reset our MSR reli ef
val ve set points.

DR. BANERJEE: Margin to what?

MR. TESTA: This is Mke Testa again.

As Mark said, we redid the heat bal ance
for the power uprate and we | ooked at the operating
pressure at the MSR. The operating pressure in effect
went up about 10 pounds. Ckay. We had relief val ves
that were set originally at 250 psig. And then
because of the uprate and they increased in operating

pressure of about 10 pounds, we nodified the relief
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valves to relieve at 260. So in other words, the
operating pressure went up 10 pounds. W raised the
set pressure 10 pounds.

MEMBER SI EBER: So you're still way under
t he design pressure?

MR TESTA: Yes. Yes. Yes.

DR BANERJEE: Do these relief valves
| at ch open or do they cl ose as the power goes back and
forth, the pressure?

MR. TESTA: They basically have a set
pressure. They will pop at that set pressure.

DR. BANERJEE: Right. And then--

MR. TESTA: And then they'll rel ease and
t hen reset.

DR. BANERJEE: At sone ot her pressure?

MEMBER SIEBER. W I I, you bl ow down for
probably 5 percent.

MR TESTA: Yes.

MEMBER SIEBER: It will close and then if
the pressure goes up again, it'll open again at the
original set pressure.

DR BANERJEE: It doesn't factor?

MR. TESTA: No, does not.

MEMBER S| EBER:  Hopeful |y.

MR. TESTA: Again, we've already done
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this. W have operating experience on Unit 2 in the
past spring outage. W've already done that
nodi fication. And we've had no issues, no problens
with that.

MEMBER S| EBER: The pressure is not high
and there's a lot of volunme there, so --

MR TESTA: Yes.

MEMBER SIEBER: -- it shouldn't change.

MR. MANOLERAS: The next slide, please.

W i ncreased the CD of our main feedwater
control valves. At Unit 1 we replaced the control
valve trim At Unit 2 we are replacing the feed reg
valves. W did that basically to inprove their
operating range and also to help stabilize our steam
general |evel control

MEMBER S| EBER:  What kind of trimdid you
put inUnit 1 feed reg valves? It originally had what
they called the hush trim which was about the third
nod.

MR TESTA: This is Mke Testa.

W put in hush trims on Unit 1.

MEMBER S| EBER: That's what was in there.

MR. HANLEY: This is Norm Hanley from
Stone & Webster. Repeat your question, please

MEMBER SI EBER:  Ten or 15 years ago it had
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hush trimin it and there was a |lot of problenms with
the valve on ability to control the low flows. The
val ve was nodified several tines, all three of them
were. |'mwondering what you did recently?

MR. HANLEY: The recent change really
didn't nodify the trinms that you have in there now.
It just increased the CV. The operating experience
with the | atest set of trins was well. So we didn't go
into a redesign of the trim It was just get us nore
CV so we'd get a better operating range.

DR. BANERJEE: Well, how did you get a
better Cv?

MR HANLEY: Yes. W went back to the
vendor. The original valves, |I think, had a | arge of
CV, about 1100. And right now we've got 1050 in
there. So the valve could acconmpdate. So the vendor
designed the CVto give us 1050 maxi mrumand al | owed us
a good operating range during the power uprate. The
val ues shoul d operate between 75 and 80 percent open
during the uprate.

MEMBER SIEBER It seens to ne the way
that the plant was originally built those val ves were
throttled quite a bit. Since it has electric feed
punps instead of turbine drive feed punps, turbine

driven feed punps have basically a constant
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differential across the reg valve. Wth electric
punps at |low | oads there's a big pressure drop there.
It's very hard on the valves; that's why the val ves
were nodi fied several tinmes to try to tone down the
energy dissertation. After the hush trim was
installed, that was pretty nuch the end of the feed
reg val ve probl em

MR. HANLEY: In fact, we just installed
themin Unit 1 and we did a start up and the val ve
behaved very well during start up.

CHAI RVAN DENNI NG Be sure to speak into
t he m ke.

MR. HANLEY: Al right.

MR SENA: This is Pete Sena.

Just one item M. Sieber, that the
operating crew fromthis last start up at Unit 1 did
comment that the feed reg valve control was the best
they had seen at |ow power operations for start up.
There were no anonal i es.

MR. MANOLERAS: Ckay. Jim had al ready
di scussed the replacenent of the rotor and the rew nd
of the starter.

W additionally nodified our heater drain
control valves at both units to increase operating

range and i nprove capacity. And we repl aced our
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i nstrument replacenents for main steam and feedwat er
flow for the higher flow ranges that we'll discuss
later in the safety analysis presentation.

CHAI RVAN DENNI NG  Before you nove on to
that, | do have a little digression. And that is
regards to sunp bl ockage. At some point, | presune in
the near future, you're going to be maki ng changes or
can you tell us what the status is of that?

MR. MANOLERAS: Sure.

CHAI RVMAN DENNI NG~ And what the character
of the changes will be and when they'll occur.

MR. MANOLERAS: Sure. W currently have
about 120 square foot sunps. W're going to be
expandi ng those sunps by a factor of at |east 10. W
are going to put much | arger passage strainers in at
Unit 1 and Unit 2. W intend to install the passive
strainer systemat Unit 1 in the upcom ng outage and
at Unit 1 in our next outage. W wll also instal
t hat passage systemat Unit 1.

W are currently doing the analysis
associated with the strainer design, putting themin
the actual m x of the insulation and boric acid, the
m x, doing the testing of our strainer design to make
sure that all the assunptions that we put into the

anal ysis are put as far as DP across the strai ners and
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whatnot. So we're going right down the path of the
GSl - 191 requirenments.

CHAI RVAN DENNI NG  So the change for Unit
2 it will occur prior to the power uprate, is that
true?

MR. MANOLERAS: It's going to be installed
i n our next outage, the physical nodifications to the
sunmp, whi ch our next outage is when we intend to begin
our escal ati on and our power uprate.

CHAI RVAN DENNI NG  \Whereas in Unit 1, of
course, it would follow?

MR- MANCLERAS: Unit 1 we intend to
perform a md-cycle uprate and our next refueling
out age before we went to the full power uprate, we
woul d have the new sunp in.

CHAI RVAN DENNI NG Yes. And what ki nd of
thermal insulation do you currently have?

MR. MANOLERAS: W have several types of
thermal insulation. W have a netal -reflective. The
majority of our containment we do have netal-
reflective. W also have a material it's called, it's
abbreviated nanme is CALSIL. It's a material that is
like a plaster of Paris type of mterial that
encapsul ated with --

CHAI RVAN DENNI NG  We're famliar with it.
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MR. MANOLERAS: Ckay. So we have sone of

t hat .

And we have several other types of
i nsul ati on al so.

DR. BANERJEE: Do you have NUKON?

MR. MANOLERAS: Pardon ne?

DR. BANERJEE:  NUKON?

MR. MANOLERAS: NUKON? That's a termt hat
| amnot famliar with. So | don't want to say that
we don't, but it's not a prevalent use of material in
our contai nnent .

CHAI RVAN DENNING  You don't have a
fibergl ass?

MR. MANOLERAS: Fi bergl ass?

CHAI RMAN DENNI NG Fi bergl ass? Fi bergl ass
mats in any pl aces.

DR BANERJEE: Fi brous material ?

MEMBER SI EBER:  Yes, they're |like blankets

MR. MANOLERAS: Yes. W don't have
significant quantities of any fibrous material. W
woul d have very limted fibrous nmaterial, maybe in an
application like around a |oop stop valve where we
would have -- and |I'm talking very, very snal
guantities of that where we would have sone space

limtations. Like we would pack it in around a val ve,
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but it would be in very small quantities. And what
we're going to do is in each refueling outage we're
going target and take a hard | ook at that material to
see if we can get it out of there and replace with
netal reflective.

DR. BANERJEE: What are you insulating
your steam generators with?

MR. MANOLERAS: The repl acenent steam
generators? W replaced the CALSIL associated with
t hose steam generators and put netal reflective in
during this |last outage in every area that we coul d.

DR BANERJEE: Al the new steam
generators will have netal reflective?

MR. MANOLERAS: That's correct.

MEMBER SIEBER  Unit 1.

MR. MANOLERAS: In Unit 1

CHAI RVMAN DENNI NG At Unit 1.

MR. MANOLERAS: When we repl aced our steam
generators -- to make sure we're very clear. At Unit
1 when we replaced our steam generators we put in
nmetal reflective insulation and we took out those
materials that have been identified in that GSI-191.

CHAI RVAN DENNI NG W I | there be a future
repl acenent of steamgenerators at Unit 2 or how much

margi n do you still have there?
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MR. MANOLERAS: W have significant tube
plugging margin at Unit 2. I'msure that in our |ong
range plan that's sonething that we'll | ook at. But at
the present tine we have not targeted that
repl acenent. We have significant nmargin at Unit 2.

CHAI RMAN DENNING And plant life
extension is still to cone?

MR. MANOLERAS: That's correct. W are
currently working on what we term to be a license
renewal submttal.

DR. BANERJEE: How do you control pH?

MR. MANOLERAS: CQur chem cal addition
system we currently use an additive. It's sodium

hydr oxi de, NaOH.

DR. BANERJEE: Do you have any al um numin

t he contai nment ?
MR. MANOLERAS: Yes, we do. W keep track.
W have a very detailed programto keep track of
al umi num in containment so that we don't have, for
exanpl e, hydrogen generation is always a big concern.
So we have a very detailed programto keep track of
any alum numthat we place in containnment. W have
very small quantities of alum numin contai nment. W
know where it's at.

DR. BANERJEE: Well, will you address
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these issue related to the sunp and the change from
sub- at nrospheric to atnospheric pressure and all that
sort of thing? 1s there going to be a talk on this
soneti me?

MR. MANCLERAS: You know, there's actually
a very detailed presentation that we've put in on the
cont ai nment conversion submttal

DR BANERJEE: And will it be done,
somet hi ng?

MR. MANCLERAS: It will be done this
norning, | believe, or early in the afternoon. And |
believe we actually brought a slide to show our
conceptual design for our new sunp strainer. W
actually have a picture of our sunp strainer that we
are currently designing.

MEMBER S| EBER:  But the conversion of the
contai nment to an atnospheric containment is already
approved and i npl enent ed?

MR MANOLERAS: That's correct. That
I i cense anendnent has been approved and it has been
i npl enented at Unit 1.

MEMBER SIEBER: (Okay. Before you junp
intothe electrical system when | was readi ng t hrough
the applicationinthe SER, particularly the nmarked-up

tech specs, | stunbled across a place where you are
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elimnating the negative rate trip?

MR MANOLERAS: That's correct.

MEMBER SIEBER. What's that have to do
with EPU or anything else, or did you figure that was
just a good chance to get rid of sonething you didn't
li ke?

MR. MANOLERAS: Well, you hit right on the
head. The negative rate trip was not used in our
pl ant safety analysis. Additionally, there was an
owners group programto elimnate that trip. W took
this opportunity to inplenent that. That w Il reduce
surveillance burden for us at the station.

MEMBER S| EBER:  Yes. The reason why it was
in there originally, though, was in case you dropped
a rod that the plant would trip before you started
operating with a big inbalance in the core. There was
a reason to do that. D d you change your operating
procedures to tell the reactor operator to trip the
pl ant when it gets to that condition?

MR. DURKOSH: This is Don Durkosh from
Oper at i ons.

Yes, we have inmediate operator actions
for any dropped rod.

MEMBER S| EBER  Ckay.

MR. DURKOSH: If we have nore than one
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dropped rod, we imrediately trip the reactor.

MEMBER S| EBER:  More than one?

MR. DURKOSH More than one, that's
correct. Mre than one.

MEMBER S| EBER:  So what ki nd of offset do
you get if you just drop one rod all the way in in a
critical area, do you know? Has anybody done those
calculations? That's why we had the trip so you
woul dn't have to do the cal cul ation

MR. MURTAGH. This is Brian Murtagh from
Desi gn Engi neeri ng.

The Westinghouse WCAP t hat eval uated the
elimnation of the negative rate trip essentially,
fromwhat | remenber, it was i f you eval uat ed t he nost
reactive rod worth and that were to trip, you would
still not be tripping on negative rate. So because we
do not credit that in the safety analysis, that's why
it was elim nated.

MEMBER SIEBER (Okay. But that's
different for every cycle. The Westinghouse WCAP was
done for the envelop of cores that you coul d design
and could put into that kind of a plan. | take it
during the reload safety evaluation that's analyzed
agai n?

MR. PENKROT: This is Jack Penkrot from
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West i nghouse.

W do eval uate the dropped rod.

MEMBER S| EBER  Ckay.

MR. PENKROT: For all the values up to
1,000 pcm \Whenever the negative rate trip was
el im nated, we increased the span that we eval uated
fromzero to 500 to zero to 1,000. We're able to show
t hat peaking factors are adequate to handl e any
dr opped rod.

MEMBER S| EBER: Do you know t he nunber and
the date of the WCAP so | could read it?

MR PENKROT: | don't have that
i nformation.

MEMBER SI EBER: Well, could you get it?

MR. PENKROT: Ch, yes. Sure.

MEMBER MAYNARD: This trip has been
elimnated at a nunber of plants. In fact, for nost
pl ants nost rods, a single rod, wouldn't give you the
negative rate trip anyway. But you have procedures
for recovering that rod --

MEMBER S| EBER:  Yes, | know.

MEMBER MAYNARD: -- that limt. You can't
just pull it right back out and go to operating. So
you do have an off nornal procedure that controls the

recovery from that to keep you within your safety
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anal ysi s.

MEMBER SIEBER. 1'd still like to read the
WCAP.

| was just trying to figure why it was
stuck in with all this other stuff as opposed to
standi ng out there by itself because it really is not
related to EPU or the contai nnent change or alternate
source termor anything else. It's just out there.

MR MJURTAGH. M. Sieber, this is Brian
Mur t agh agai n.

| can certainly get you that WCAP, a copy
of the WCAP

MEMBER S| EBER:  Well, we probably have it.
If the Staff's approved it, it's here. Al | need is
the nunmber. It'Il be in our file.

MR. MURTAGH. Ckay. We'Ill do our best to
try to find that nunber.

MEMBER SI EBER: |If you want to give it to
me, that's even better. You know, I'min |ove with
paper. You know, | get tons of it every week.

CHAI RVAN DENNI NG  Thank you.

MR. MANOLERAS: Yes. | believe Chris --

VR. McHUGH: Chris McHugh from
West i nghouse.

| have that nunber on ny laptop. |'Il
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ook it up and give it to you in a couple of mnutes.

MEMBER S| EBER  Thanks.

MR. MANOLERAS: Thank you, Chris.

Any further discussion beforel nove onto
el ectrical systenf

We added the slide here to discuss the
el ectric system inpacts, the actual system inpacts
because of the power uprate were actually extrenely
mnimal. | brought Mahesh Patel, as | nentioned
before, in case any questions are beyond nme and we'l |l
have Mahesh answer those.

Qur initial electrical system design is
robust. W basically took a look at all of our
el ectrical conmponents. W |ooked at our Unit 1
transforner. We did not have to do any upgrades to our
Unit 1 transfornmer.

Qur Unit 2 transforner we had to upgrade
that cooling system And we did upgrade that cooling
system W have several cycles of operation now with
that transformer and that cooling system And the
nodi fi cati on packages that we did make basically had
their intended results. So our cooling systemfor our
transfer has been upgraded.

Qur isophased bus duct, one of the issues

is CE and the industry | ooked as isophased bus duct
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tenperatures. W went out and did extensive

mai nt enance our bus duct cooling systens at both units
to make sure that the material condition of those
cooling systens -- material condition was there. W
did not require any nodification packages to those
cool i ng systens.

W did install tenperature indicators in
those cooling systems so that we can do operator
rounds and ensure that the bus duct cooling system
neets its perfornance.

W obvi ously have operating limts on our
grid voltage, which we did not have to change in
reactive loads to |l ook at post-trip voltages on our
buses. W did not have to nake any nodifications to
any of those limts because of the uprate.

Qur grid we did detailed grid stability
studi es and Beaver Vall ey can both recei ve and accept
trips on the grid without any inpact. And we did not
effect our 4-hour station blackout coping study
because of the uprate.

MEMBER SIEBER In Unit 1 are you
replacing the main unit transformer or are you goi ng
to use the one that's still there?

MR. MANCLERAS: W' re going to use the

exi sting transforner.
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MEMBER S| EBER:.  You know t hat that had

faults in it a couple of tinmes?

MR. MANCLERAS: W have had to repl ace
that transformer. W had an inadvertent spraydown of
that transfornmer several years ago and it was
repl aced, as you renenber.

MEMBER SIEBER. Well, the repl acenent
transforner, the internal inpedance was such that it
represented an unusual condition on the grid. |
presune that you know t hat.

MR. MANOLERAS: Yes, we do.

MEMBER SIEBER But it called into
guestion the breaker capacity if you had to trip that
transforner free fromthe grid interrupting capacity.

MR. MANOLERAS: Mahesh Pat el

MR PATEL: Yes. This is Mahesh Patel.

Wen we had a fault on the origina
transfornmer, we had it built with alittle bit higher
than the previous transformer. And we eval uated the
breaker capacity and that reduce the fault com ng from
the system And that makes the breaker capacity. And
the newer transforner is rated is 1058 MBA at 65
degree tenperature rise.

MEMBER SI EBER: Ckay. Thank you.

MR. MANOLERAS: The next slide, please.
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Yes. In this last slide I'd like to just
go over sone of the industry CE and things we | ooked
at. Each specific presenter will discuss the specific
CE in his area.

W | ooked at, obviously, vibrationissues.
W tal ked about staking the condenser. W | ooked at
things like the turbine control systemrunning with
val ves wi de opened. W | ooked at the i sophase bus duct
cooling capacity and transforner cooling. And Jim
di scussed earlier we installed the |eading edge
technology -- the leading edge flow nmeter for
measur ement uncertainties.

Each presenter will discuss CE in his
particul ar area.

If there are no additional questions, |
would like to introduce AR Burger, our fuels
anal yst .

MR. BURGER: Thank you, Mark

Good nor ni ng.

As Mark i ndicated, nmy name is A R Burger.
|"'m currently the supervisor of core design and
physi cs support. And |I'mresponsible currently for
t he design oversight for not only Beaver Valley, but
al so the Perry and al so Davi s-Besse unit.

| have supporting person Jack Penkrot.
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He's a Westinghouse core designer. He's done core
design for both Beaver Valley units for quite a few
years.

To give you alittle background, | started
out in '82 as a reactor engi neer down at Beaver
Valley. Starts physics testing at Unit 2 and power
central testing. Moved on to the fuel procurenent and
contract adm nistration in the '90s. And '98 to 2004
| becane the core design, reload design coordi nator
for Beaver Valley interfacing with all the contract
adm nistration in inplenenting the core designs. And
currently I"'min the supervisor position.

|'ve been involved in EPU since the
i nception back in 2000 and so we've preparing in the
core design area for that.

What |'m going to touch upon is the fuel
design and the core desi gn aspects.

Thi s represents the current design that we
have Beaver Valley. |I1t's called the robust fuel
assenbly. It's the sane array, 17 by 17 as the
previ ous, which was a Vantage 5H that we had prior to
the RSA. W numintained the enrichnment, the geonetric
fuel geonetry, the cladding, the |oading of the
urani um axial blanket height; all that has renai ned

t he sane.
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The changes with the RFA that we've put
in, we have six cycles operating history on the RFA
VW i npl enented back at Unit 1 starting with cycle 15
in 2001 and that Beaver Valley introduced in cycle 10
2002. W did that for several reasons, one being the
uprate comng. We saw that com ng and so we wanted to
get in to look at the RFA design. There's
internediate fl ow m xers on the top three spans. That
will give you GWD margin that we would inplenent to
give us for the uprate.

MEMBER SI EBER: You have to change the
pressure drop across the core?

MR. BURGER  Yes.

MEMBER S| EBER: By how ruch?

MR. BURGER. There was a coupl e of pounds
di f ference.

MEMBER SI EBER: That's pretty much.

MR. BURGER: And that's why you have a
transition core penalty in that tine. W've now got
fuel, RFAs in the entire core so we have a whole core
of that. W don't have any transition penalty and
things |like that going on.

MEMBER SIEBER: Well, you have fl ow
di stribution problenms when you have a ni xed core.

MR BURGER Right.
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MEMBER SIEBER: On the other hand it seens

to nme the core flow went up instead of down in your
list of paraneters. And | would expect it would have
gone down with this kind of fuel by a little bit.

MR. BURGER. Well, they're going to go
into that in the safety val ve section

MEMBER S| EBER. The pressure drop across
the steam generators, the new steam generators, is
less, right? |Is that true? Less than the Mdel 51s?
54 is |l ess DP than Model 51, is that true?

MR. BURGER: Excuse ne. Could you repeat
t he question, please?

MEMBER SIEBER: |Is the pressure drop
across the new steam generators, the Mdel 54, |ess
than the pressure drop across the old steam
generators, which is Mdel 517

MR HALL: Yes. This is Jeff Hall,
West i nghouse.

That's correct. The Unit 2 generators are
Mbdel 51.

MEMBER S| EBER: So you end up with higher
DP across the core, lower DP across the steam
generators and an overall slight increase in flow for
t he whol e systen?

MR. HALL: That's correct.
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MEMBER S| EBER: Ckay. You just noved the

DPs around? GCkay. Thanks.

CHAI RVAN DENNI NG  But of course they
woul d be different for Unit 1 and Unit 2 then?

MEMBER S| EBER: Yes, they are right now
because t hey haven't repl aced steamgenerators in Unit
2.

MEMBER MAYNARD: Well, you'll also be
operating at a little bit different RCS tenperature,
won't you, for your uprated condition?

MEMBER S| EBER:  Well, yes. And that cones
about because of the change in flow and the change in
mat erial s and the change in surface.

MR. BURGER: You have the 576.2 plus or
m nus a coupl e of degrees of where we're at currently
for the uprate.

MEMBER SI EBER  Ri ght.

MR. BURGER: And they'll go into that in
the safety anal ysis section where we're targeting to
go for two and a half for each unit.

MEMBER SI EBER. And your hot leg trip is
what? 617, sonmething like that? They would nornally
be operating at about 610 or 611 on the hot |eg?

MR. BURGER:. On the hot |eg, yes.

MEMBER S| EBER:  Ckay.
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MR. FREDERI CK: This is Ken Frederick.

Yes, that's correct, Jack. W'Il|l go over
that later in nmy slides.

MEMBER S| EBER:  Well, it sounds like it's
the sane as G nna. Sane core paraneter set.

MR FREDERICK: In ternms of the
tenperatures, yes, it's very simlar.

DR. BANERJEE: Was there any DNB testing
done on a prototype bundl e or sonething?

MR. BURGER: Yes, there were supposedly
tests done for the RFA by Wstinghouse when they
originally came out with themin 2002 and 2001. The
RFA has actually been out in the industry for quite a
few years.

MEMBER S| EBER  Yes.

MR. BURGER: There's 33 plants operating
with the RFA fuel design

DR BANERJEE: What are these m xes |ike
that give you better performance?

MR. BURGER: They just provide extra flow

m xi ng --

DR BANERJEE: What are these m xes?

MR. BURGER: They're just an extra grid
that's put between the upper grid span. You'll notice

they're a little bit thinner than the standard grid
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and, again, they're nust neant to get flownm xing into
the assenbly so that that's all they're there for.
They provide a little bit nore structural integrity
for the assenbly also, a little bit nore stiffer
assenbl y.

MEMBER MAYNARD: They just have little
pads in themthat kind of redirect flow and m x the
flow right?

MR, BURGER Mx the flow right.

MEMBER SI EBER: In a mixed core there are
some grids that don't contact the adjacent fuel
assenbly grid. So fromthe seismc standpoint it's
nmeani ngl ess.

MR. BURCGER: Yes. There is no inmpact on
the seism c paraneters

DR BANERJEE: And these tests were done
inaflowloop they had with heaters?

MR. BURGER: That's right.

DR BANERJEE: El ectrical heaters?

MR. BURGER. | believe they were, yes. The
VI PRE | oop that they use for Wstinghouse.

MR. CARUSQO  Yes.

MEMBER S| EBER  Yes.

MR. CARUSO  Westinghouse has a test | oop

that they run down in Col unbi a.
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MR. BURGER: VIPRE | oop down there that

t hey run.

MEMBER S| EBER: Yes. They' ve been doi ng
that for years.

What correlation are they on now? |t used
to be --

MR BURGER We'll go into that. There's
a WRB-2Mcorrel ation that they' Il be using for the RFA
and we'll be inplenenting that with the uprate. Ri ght
nowwe're not utilizingit. But when we uprate, we'll
i mpl enent the WRB-2M And, again, they' Il go into
that in the safety anal ysis.

MEMBER S| EBER: And here you can't have a
m xed core to inplenment that correl ation?

MR. BURGER. Right. W were going to
i npl enent an ol der design, put it inthere. W have to
go and use the other correlations which are stil
appl i cabl e.

MEMBER SI EBER  Ri ght.

MR. BURGER: When we originally did the
anal ysis back in 2000 we were going to have a n xed
core, but it's delayed enough that we now have a ful
core of RFAs, so we won't need that.

MEMBER SIEBER: Well, you have to go to

t he nost conservative correlation that you have.
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MR BURGER Right.

DR. BANERJEE: So the increased power is
accomodat ed by --

MR. BURGER: Why don't we go to the next
slide and that will show.

DR BANERJEE: This increase in DNB?

MR BURGER We'll let intoit, after this
one. This one will show you that the DNB margi n and
we're going to use the WRB-2M correlation, as |
nmenti oned, for the | FMs being in there. The RFA al so,
as | nentioned, provides a better grid design for
grid-to-rod fretting issues. Beaver Valley and the
i ndustry had had i ssues with grid-to-rod fretting and
so we went to that RFA design early on for fuel
failures to get rid of those.

We also at that tinme, there was issues
with inconplete rod insertioninthe industry. So the
RFA provides a slightly increased the 12 giving a
stiffer assenbly and nore margin --

MEMBER SI EBER: A | arger dianeter guide,
t 00?

MR. BURGER Yes. The IB stayed the sane
and the OD increased slightly.

MEMBER SIEBER Okay. And | take the

grid-to-rod fretting you' re using the -- you have two
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di npl es and two springs nade out of Zircaloy. And
t hose springs as the becone irradi ated, they rel ax.

MR. BURGER: Right. Correct.

MEMBER SIEBER: To the point where they
aren't springs anynore?

MR. BURGER Yes. They redesigned those
assenbl i es so they had nore contact surface area with
the springs. And we have not had any grid-to-rod
fretting with those assenblies and we have three
cycles of operation. So they basically have gone
through a full lifetine of those.

MEMBER S| EBER: That wasn't really an
i ssue at that plant anyway.

MR. BURGER: What? At Beaver Valley?

MEMBER S| EBER  Yes.

MR. BURGER. Yes. W had grid-to-rod
fretting issues with the 5H, yes.

MEMBER S| EBER: Ch, okay.

MR BURCGER Yes. W had fuel failures
associated with that.

DR. BANERJEE: But to get the increased
power out, does the surface area in contact with the
cool ant increase or not?

MR. BURGER: No. We'Ill go to the next

slide. What we'll do is we did conceptual core designs
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for the uprate conditions. W did that both with the
West i nghouse codes, the ANC codes. W also run in-

house down at our offices. Basically to get the

i ncreased power out we're going to go fromequilibrium
to core cycles of 18,800, 20, 200.

W have had cycles up above 20,200 j ust
because of the way the outages were schedul ed. Beaver
Valley Unit 2 cycle 10 was 20,400. So we have had
cores where there's nuch energy as we'll be doing for
t he uprates.

Basically your |inear heat generation
rate's going to go up. So the fuels all stayed the
same on the surface area and everything el se. Just
put --

DR. BANERJEE: So your heat flux goes up?

MR BURGER Right. And it's in the sane
vein as the others that we nentioned earlier, kilowatt
p er foot is in that same range --

DR. BANERJEE: So what allows you to get
nore heat out of the same surface area fuel ?

MEMBER S| EBER: Hi gher tenperature.

MR. BURGER: Higher tenperature. Yes.

DR BANERJEE: No, no. | nean fromthe
point of view of limts?

MR. BURGER  Qur peaking factors wll
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MR, BURGER
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You got closer to the

What ?

The peaking factors were to

remai n the sane. What we did was to get nore margi n on

the fuel is we put
margin and --
DR. BANERJEE:
by doi ng better m xi ng?
MR, BURGER
DR. BANERJEE
under st ood process?
MR, BURGER
DR. BANERJEE:
you get?
MR, BURGER
DR. BANERJEE:

the LOCA limts?

MR, BURGER

t he safety anal ysis and t hey' |

mar kups of
correlation is,
go into that

DR. BANERJEE

in the

where the DNB margin

how much safety margin in

| FM so that gives DNB

So you get your DNB margin

Right. In the hottest --

And this is a fairly well

Yes.

How much i ncrease in DNB do

About a 20 percent increase.

Remar kabl e. And what about

W'll go into that later in

actual ly show you the
[imt, where the

And we' |l

in the safety anal ysis.

So basically you have 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

68

sane surface area fuel, the sanme subdivision and
you're getting 10 percent nore power?

MEMBER S| EBER  Yes.

DR. BANERJEE: By doing sonething to the
DNB Iimt and the LOCA limts?

MEMBER SI EBER Wl --

DR BANERJEE: Is that a correct
st at ement ?

MEMBER SI EBER:  Well, there's a coupl e of
effects going on. The other thing that gets effected
i s the nunber of rods that have an i ncreased peak cl ad
tenperature during a LOCA, and wusually with an
i mproved core design the approach to the 2200 degrees
doesn't change very much, but the nunber of rods who
make that approach does change because you're
flattening the power distribution.

MR. BURGER Right. And you'll see that,
as we said, there's going to be 64 nore feet
assenblies. So to get that extra power out, you'll
need nore feed assenblies to go into the core. So
that's where you're getting extra power; you're going
to spread that power out over --

MEMBER SI EBER. That's where you get the
neutrons from

DR. BANERJEE: You're not increasing the
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surface area of the fuel? You're just bringing in
fresher fuel?

MR. BURGER Right. Distribute the burnup
al ong the assenbly --

DR. BANERJEE: So that neans you get a
hi gh heat flux, too, right? So the issue really, and
hope you' |l address is, is to understand how you can
get nore power out of the same fuel, basically the
sanme fuel surface area. Mybe it's by sharpening the
penci | s and doi ng a few experinents, but we want to be
convinced that this is really not. Maybe ot her people
have done that, but you would have to do it at sone
poi nt .

MR. FU.  Ckay. This Chun Fu, Westinghouse,
t hermal hydraulic design.

So basically you have | FM it enhance your
mxing an in an analysis area we have WRB-2M
correlation, which give you 20 percent or even a
little nmore than 20 percent in the margin. So you
will see that.

DR BANERJEE: Yes, we'll look at it. And
the basis for it.

CHAI RMVAN DENNI NG  This is probably an
irrel evant question, but why didn't you decide to go

t o hi gher burnups?
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MR. BURGER: Hi gher burnups?

CHAI RVAN DENNI NG Yes.
VR. BURGER: The average actually

di scharge we're putting in four nore assenblies.

You'll spread the burnup anong those. So the average
di scharge on the assenblies will remain about the
same. So you'll just put that burnup on nore
assenblies. But you really, the overall will be in
t he 50, 000.

CHAI RVAN DENNI NG  What's your refueling
cycl e then?

MR. BURGER: We're on 18 nonth refueling
cycl es.

CHAI RVAN DENNING  You're on 18 nonth
refueling cycle?

MEMBER S| EBER: These are cycl e burnups as
opposed to assenbly burnups?

MR. BURGER: Discharge assenbly will be in
t he 50, 000 --

MEMBER SI EBER  Ri ght.

CHAI RMAN DENNI NG That's what | didn't
under st and.

MEMBER SI EBER:  Wich is a noderate. It's
sort of in the mddle of where everybody's running.

MR. BURGER. Right. Yes. And there's
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other plants that are operating at 5.69 and 2900 and
they're in the simlar area.

MEMBER SI EBER  Ri ght.

MR BURGER: Next slide.

Qur current maximum riching is 5 weight

percent. W currently put in a split four of usually

495 right now and 46 enrichnent, soit'll be no change
to the maxi mum enrichrment that we'll see.
Wth T,, remaining approximately the sanme

plus or mnus 2 degrees of the current, you don't see
a whole lot of change in the flux profile on the
assenbl i es.

Again, we're operatingwith a full core of
RFA, full units so we won't have any transition four
penal ti es i npacted.

And another itemthat we inplenented was
separate fromthe EPU was RAOC. That was basically to
give nore operating flexibility to the Operations
They were doing that separately but when we went to
the EPU we al so i ncorporated EPU conditions into the
RACC curves that we cane up with

W' ve now inplenented RAOCC, start up of
Unit 1 here is with RACC. So they're operating right
now wi th RACC at the current --

MEMBER SIEBER  That's al ready been
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approved?

MR. BURGER Yes, it's been approved
Right. And we're actually operating it for the first
cycle right now

MEMBER S| EBER: There are a nunber of
ot her plants that have al ready have this.

MR. BURGER: Right. And you have a tech
spec out of that one.

MEMBER S| EBER: Usually on the nmaxi mum
enrichment it's the spent fuel pool that governs how
hi gh you can go.

MR. BURGER: Yes. W're currently at five
wei ght percent for both units.

MEMBER SI EBER. Okay. Do you take burnup
credit?

MR BURCER At Unit 1 we have Borel in
the Unit 1 fuel pool and so there's distinct regions
for that of where the fuel goes.

Unit 2 we have Borelfex. W' re not
crediting the Borelfex in there. So we credit the
soluble boron in there. And we're trying to get a
rerack in there for Unit 2 to get rid of the Borel.
Also, to get nore roomin the spent fuel pool. And
that analysis will be done in the | ate 2009/ 2010 ar ea.

MEMBER SI EBER: Do you have enough extra
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spaces to wait that |ong?

MR. BURGER: Apparently we can go that
long. We have subnittal later this year for spent
fuel criticality analysis to naybe get a better
checkerboard pattern out of that and maxi m ze those
areas in the pool.

MEMBER SIEBER  Well, the checkerboard
pattern ought to spread out the deposition of heat
nodes, too.

MR. BURGER: Right. Exactly.

MEMBER S| EBER:  For obvi ous reasons.
Ckay.

MR BURGER And that's all | had in the
fuel and core design area.

CHAIRVAN DENNING | think there is
something we want to pursue just a little bit here.
Because obviously we're on a tight time schedule
related to when we're going to have our ful
Committee. And | see an issue here related to the
change in the DNB correl ati on associated with that
mxing. And | can see Sanjoy is ready to junp onto
t his issue.

| "' m wondering how quickly could we get
sone i nformation on the validation of thisrevisionto

the DNB nodel ? And presumably Westinghouse has sone
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results.

MR. BURGER: Yes. That's already been
previ ously approved the correlation. And it's already
in use.

CHAI RVAN DENNI NG Okay. So that's the
other elenent | wanted to --

MEMBER SI EBER: | think there's a WCAP on
t hat one.

MR BURGER Yes, there's a WCAP out there
for the WVRB-2Mright. And then we're applying it now
with the use of the VIPRE code and --

MEMBER S| EBER:  Maybe we could just get a
copy of the WCAP?

MR. CARUSO | can give you a copy of the
WCAP.

MEMBER S| EBER. Ch, okay.

DR. BANERJEE: And it's been applied to
this specific fuel ?

MR. BURGER: Five or six years ago, Yyes.

DR. BANERJEE: To this specific fuel
desi gn?

BURCER:  Yes.
BANERJEE: And at these ratings?

BURGER: Yes.

3T % 33

BANERJEE: \Were?
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MEMBER S| EBER: Yes, before they sell it

they wusually have the correlation and have it
appr oved.

MR. CARUSO. The plants are using this
t hat have not done the uprate. Haven't done uprates.
They just use it to increase margin to inprove their
fuel performance. There's a |ot of reasons why they
woul d want to use that are --

DR. BANERJEE: So | think we could just
revi ew what's bei ng done right now.

MR CARUSO | think I can get a copy. |
know t he guy who did the review.

DR BANERJEE: Review the review?

MR CARUSO W could tal k about that
offline. But that's not hard to get for you.

DR. BANERJEE: (kay.

CHAI RVAN DENNI NG Ckay. Very good. Thank
you very rmuch.

W' re now going to take a 15 m nute break
and we start up again at five after 10:00.

(Whereupon, at 9:52 a.m off the record
until 10:09 a.m)

CHAI RVAN DENNI NG Ckay. W' re now back
in session. And we're going to start up with M.

Frederick on safety anal ysis.
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MR. FREDERI CK: | wanted to thank the

Commttee for allowi ng us the opportunity to cone and
talk to you

As the slide says, my name is Ken
Frederick 1'mthe | ead safety anal yst at Beaver
Val | ey. By background |I've worked at Beaver Vall ey
for 27 years, nost of that tine has been spent in the
engi neering departnent, only a few years in the
oper at i ons.

For the last five years |'ve been assi gned
to the uprate project and al so the ot her projects that
we nentioned here, the containnent conversion and t he
best estimate LOCA.

Next slide.

Just to give you a brief objective for
what we consider the safety analysis of the plant.
First of all, we want to denponstrate that we have
conpliance with all the regulatory limts and the
acceptance criteria . And also we want to show t hat
Beaver Vall ey has adequate safety margins at the EPU
condi ti ons.

Next slide.

So basically we'll be tal king about the
specific analysis areas that are listed here as well

as sonme of the methodol ogi es and the set poi nt changes
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and design paraneters associated wth the EPU
condi ti ons.

Thi s slide shows t he desi gn paraneters for
the wuprate condition as well as the current
operations. Basically here we're showi ng t hat t he mass
flow through the reactor essentially is unchanged.
The thermal design flow, which is the tech spec val ue
which is in volunetric units gallons per mnute stays
the sane. So in order to get increased power out of
the core, we have to increase the enthal py ri se across
the core. So you see an increase in the hot |eg
tenperature and a slight decrease in the cold I|eg
t enper at ur es.

CHAI RVAN DENNI NG  And the difference
bet ween EPU | ow and EPU high is what?

MR. FREDERI CK: We've anal yzed a range for
T.g The low tenperature being 566.2 and the upper
end is 580 degrees.

CHAI RVAN DENNI NG~ And you woul d expect at
different tines to be operating throughout that range
dependi ng upon what was?

MR. FREDERI CK: Yes, we have target
val ues. And you want to pull up the backup slide?

This slide shows the target val ues that

we're intending to operate at, although we could
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revise the T,, paranmeter in that range that we have

t he anal yzed, 566.2 to 580.

For Unit 1 you can see T,, as conpared to

g
the current operation will goup alittle | ess than 2
degrees. And the hot leg tenperature will go up about
4 degr ees.

And this is basically what we targeted and
we've optimzed our turbine, our replacenent high
pressure turbine for this steam pressure for the EPU
condition. Again, depending on our new generators,
our new repl acenment generators operate. And they do
seemto match up pretty well with the pre-EPU estimate
there of 822 psia. They're pretty much right on that.
So we probably won't be needing to nmake any
adj ustnents in T, but if --

MEMBER WALLI'S: What do you nean psia?

MR FREDERI CK: Pardon ne?

MEMBER WALLIS: Did you adjust for
at nospheri c everyday? Don't you measure psig?

MR. FREDERI CK: Yes. W actually neasured
810 psig is what we're seeing out of the repl acenent
generators.

Move on to the next slide it shows the
Unit 2 target values. In Unit 2 we're actually

intending to reduce T,, a coupl e of degrees. And the

g
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intent here is to try and maintain the hot |eg
tenperature at approxi mately where we are now, which
is at 609. That will mnimze any inpacts on the
materi al s.

MEMBER MAYNARD: Now Unit 2 is the one
that still has the 600 --

MR. FREDERI CK:  Yes.

MEMBER MAYNARD: |s that the main reason
you're trying to keep the --

MR FREDERICK: That's correct.

MEMBER SIEBER  Unit 2 has 600? Ckay.

MR FREDERI CK:  And again, a T,, results
in a reduced steampressure here. So when we repl ace
our high pressure turbine in Unit 2, we'll be
targeting a lower steam pressure for the optinum
design in that turbine.

In the area of safety setpoints, we have
made a coupl e of changes to reactor trip setpoints.
Primarily these are the delta T trips, the
overpressure and over tenperature delta T trips.

W' ve reduced the primary setpoint for
these trips. If you' re famliar with the trips, that's
the K, and K, terns.

We've also added sone filters on the

equations, the functional equations. | can pull up a
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slide. You're |ooking puzzled, so we'll pull it up
here.

MEMBER WALLI'S: |'m puzzl ed.

MR. FREDERICK: This is the actual
equation that nodels this trip. And again, that's all
done el ectronically.

The K, termfor the OI delta T trip and
the K, termfor the OPR, the primary trip and then the
rest of the ternms there are basically lag and | ead
functions and al so sone adjustnments based on actual
tenperature and pressure conditions.

MEMBER WALLIS: How | ong are these tines
typically that are in the --

MR. MURTAGH. This is Brian Mirtagh.

The filtering is about 6 seconds for the
T, and delta T filters. Al the other time
constraints are typically for the lead |ag function
would be 30 over 4. Tile 1 and tile 2 would be tile
130, tile 24.

MR. FREDERI CK: Does that answer your
guestion?

MEMBER WALLIS: Yes. | was just going to
get an order of magnitude of the tiles to see what
sort of tinmes you're dealing with

MR. FREDERICK: Right. The filters,
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again, were added essentially to give us additional
operating margin so we don't see inadvertent trips
fromtenperature spikes and that type of thing.

MEMBER WALLI'S: To w pe out the bouncing
array?

VR. FREDERI CK:  The noi se, right.
Correct. And with the reduced trip setpoint and the
additional filters we're not really losing any
operating nargins.

Sonme ot her --

DR BANERJEE: Does this sort of take out
some specific frequency conmponent and above? Wen
| ooking at this equation | can't tell anything. So
what is the frequency cut off --

MR FREDERI CK: Brian?

MR. MURTAGH: Well, if you were to | ook at
it interns of a low pass filter --

DR. BANERJEE: Yes.

MR. MURTAGH. -- then the cut of frequency
woul d be the inverse of one over 6 seconds, say.

DR BANERJEE: One over 6 seconds?

MR MJURTAGH.  Yes.

DR. BANERJEE: Wiy 6 seconds? Wy not 10,
why not 3?

MR. MURTAGH. Well, | believe probably as
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much as you increase the filtering, you're going to
have to decrease the setpoints. Ckay. So it's an
optim zation of how you want the circuit to function.
You know, it's a trade off between that protects part
of it --

MEMBER WALLIS: If it's too long, then you
don't respond quickly enough.

MR. MJURTAGH. Right.

MEMBER WALLIS: And if it's too short, you
respond to every little transient.

MR MJURTAGH. And if it doesn't respond
qui ckly enough, you'll have to reduce the set point.

DR. BANERJEE: So is this judgnent call?
Is it a judgnent call or is it an optim zation?
Optim zation assunes there's a function you're trying
to maxi mze, right?

MR MJURTAGH Yes. | believe the code for
it is Opti Max code -- OptoX code used by Westi nghouse.

DR. BANERJEE: What is it you're trying to
optim ze?

MR. DURKOSH: This is Don Durkosh.

What | wanted to point out was the tine
constants here. These were established nmany years ago
at Westinghouse and they were optim zed based on the

pl ant design. And for the nost part these constants
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have stayed pretty nmuch t he sane and have been used by
just about all Westinghouse plants.

As part of this project all they did was
they | ooked at this and they tried to optimze. As
Ken pointed out, what they did was they | owered the
steady state trip value of small nount and by doing
that they were able to add a small tine delay so that
if a particular noise event occurred, it wouldn't
bring that channel into a partial trip condition. So
it's just a small trade off as steady state versus a
transi ent change.

DR BANERJEE: So how small was this?
What was smal | here?

MR DURKCSH. Wwell, | don't have the
nunbers nmenorized, but | did talk to the Westi nghouse
and- - DR. BANERJEE: Rough terns.

MR. DURKCSH: Basically these val ues are
representative of what other plants have. They are
not out of I|ine.

MEMBER KRESS: Don't you need sone sort of
neasure of the normal oscillations to do this
optim zation?

DR BANERJEE: What does that nean in
delta T? | can't tell that with the ratio?

MR DURKOSH \Well, let's take the first
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bul | et here.

DR. BANERJEE: Yes.

MR. DURKOSH. At steady state conditions
for K, 1.259. What that neans is if |oop delta T got
up to 25.9 percent above nonminal, it would actuate.
So we've lowered that value a little bit. W've
reduced the steady state trip value from25.9 percent
to 24.2 percent at Unit 1. And we traded that margin
of f agai nst just del aying the signal and the | ength of
the signal that requires actuation.

DR. BANERJEE: By how nuch? It would be
nice to have real nunbers instead of percentages
because | can't tell what they are | ooking at them
Whet her there's a degree, 10 degrees, 5 degrees; what

is the nunber?

MEMBER WALLI'S:  Well, | guess our interest
woul d be --

MR. DURKOSH: The nunber for --

DR. BANERJEE: How many seconds, how nuch
aver age --

MR MJURTAGH. The K number means for your
at nomnal delta T that you have neasured at 100
percent power. |If you reach a 124 percent of that
val ue, you will trip.

DR. BANERJEE: Right. But you know the
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normal operating tenperature --

MR. FREDERICK: The nominal delta Tis
about 60 degrees.

DR. BANERJEE: Sixty degrees?

MR. FREDERI CK: Right.

DR. BANERJEE: So you've reduced that by
how many degrees?

MR. FREDERI CK: The trip?

MR. MURTAGH: The trip will be 124 percent
of the nom nal val ue.

MR. FREDERI CK: Well, 2 percent of 60 is
roughly one degree.

DR. BANERJEE: This is ny head, | need a
cal cul at or.

MR. FREDERICK: It's roughly 1 degree
del t a.

DR. BANERJEE: COkay. One degree. And the
time?

MR FREDERICK: |'mnot sure. Brian, do
you know what the tinme change was? |In addition to the
filter, what does it --

MR MJRTAGH Well, there's no direct
correlation between filtering and --

MEMBER WALLIS: The only thing that

matters to ne really is the i npact of these things on
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t he plant.

DR. BANERJEE: Yes. So one degree change
is asnmall change, but that has given you a bi g change
in the tine avail abl e?

MR. MJURTAGH Has that given you a big
change?

DR BANERJEE: How nuch?

MR. MURTAGH. The tine delay is going to
be built into the safety anal ysis where the function
is no longer credited as an inmediate trip. It would
be assuned to be delayed in a safety anal ysis.

DR. BANERJEE: By how nuch?

MR FREDERICK: If | understand what
you' re asking, we'll get that nunber for you.

DR. BANERJEE: You know, | just want to
get a feel for does 1 degree change in this give you
twice as much tinme or is it --

MR FREDERI CK: Yes, | understand.

DR. BANERJEE: -- five percent, or
not hi ng?

MR. FREDERI CK: We'l|l have to get back to
you on that.

MEMBER SI EBER: Wl |, there's an inherent
ti me del ay anyway.

DR. BANERJ EE: If it's small, it's
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irrel evant. Yes.

MEMBER S| EBER: That's because of the
i nstrunment response.

DR. BANERJEE: Yes.

MEMBER MAYNARD: But it's still a trade
of f, but you' re not approaching any limts anynore.
You're trading off the point at which it trips or a
time. It's still within that time. It can't exceed
any of your safety anal ysis requirenents or anything.
So it's not changing a limt that you' re going to get
to.

MEMBER SI EBER  Ri ght.

DR. BANERJEE: Anyway, appreci ate having
the tinme.

MEMBER WALLIS: And | think our main
nessage should be it changes to what? What's the
adver se consequence because we haven't said anyt hing
about the consequence here.

MR. FREDERICK: Right. Yes, the delta T
trips are primarily DNBR protection trips --

MEMBER WALLIS: So the thing is by
changing this, have you reduced the DNBR margin
significantly? That's what really we should | ook at?

MR. FREDERI CK:  Yes.

MEMBER WALLI'S:  Maybe you could tell us--
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MR. FREDERI CK: Yes, well we'll tal k about

that in sonme detail |ater.

MEMBER WALLIS: W'Ill get to that, |
presune.

MR. FREDERI CK: Right. Right.

MEMBER WALLIS: You heard about how we
probed the | ast applicant on this question?

MR. FREDERI CK:  Yes. Yes.

MEMBER WALLI'S: Thank you.

MR. FREDERI CK: Ckay. Let ne go back to
the original slide here.

O her protection system changes. W've
changed the | ow st eamgenerator level trip for Unit 1
and that's associated with changes in the instrunment
span for that replacenent generator. Has a |arger,
narrow range span.

Agai n, as we tal ked about before, we were
elimnating the flux rate trip. And that, again, was
a generic approved, not associated with EPU, but
i ncl uded.

The containnent set point changes were
associated with containment conversion. Those have
al ready been inplenmented. W' ve raised the setpoint
since we've increased the nornal operating pressure.

And we also at that time, we revised the
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| ow | evel RWBT recirc setpoint. And that was --

MEMBER WALLIS: You went from a reduced
pressure contai nnent to an atnospheric, is that what
happened?

MR FREDERICK: That's correct.

MEMBER WALLIS: Wy did you do that?
Maybe you' ve expl ai ned that already, but why?

MR FREDERI CK: Yes, we can tal k about it
later. But primarily the reason is --

MEMBER SI EBER. To make ol d guys breath
easier, right?

MR. FREDERI CK: That is a very key factor,
yes. W have an agi ng workforce and wearing 40 pound
bi opacks in <containnent is certainly not very
confortable. So it does add a --

MEMBER WALLIS: An aging workforce is
what - - naybe we shoul d pressurize this room

DR BANERJEE: Oxygenate.

MR. FREDERI CK: Consi derati on of personnel
safety and we also see sone other benefits in the
anal ysis fromthe increased pressure. And we'll talk
about that |ater.

DR BANERJEE: \What is the RWST |evel |ow
| ow setpoint |owered? What is the inplication of

this?
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MEMBER SIEBER: |'m sure safety injection

MR. FREDERI CK: The setpoint is where
transfer frominjection node to recirc node. And by
| onering that setpoint we end up with nore water in
the sunp whenever we do that transfer so that
i ncreased the NPSH margin for primarily the | ow head
safety injection punps.

DR. BANERJEE: Do you have a problemwth
NPSH mar gi n?

MR. FREDERI CK: Yes, we're pretty close to
the limt.

DR. BANERJEE: Is that why you're doing
t hat ?

MR FREDERI CK: That was one of the
reasons, yes.

DR BANERJEE: And the water is hotter
because your contai nment is at a hi gher pressure now?

MR. FREDERICK: Yes. It is slightly
higher. And we'll talk about sonme of that in the
cont ai nment portion of the --

MEMBER S| EBER: Yes, that shouldn't be by
much, though

MR. FREDERI CK:  Yes.

Next slide, please.
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W have changed sone of the control system
setpoints. Again, these were just setpoint changes,
none of the control schemes were function changes in
t he plant.

Pressurizer level is sonething that's
programred to T,, so that the maxi mum or the norma
operating level is a function of what T,, we're
operating at. So raising T, a couple of degrees will
i ncrease pressurizer level by a couple of percent of
full power.

MEMBER SIEBER  Well the controller wll
do that, but you programit to make it happen, right?

MR. FREDERICK: Yes. Thereis alittle
rescal i ng invol ved. But, yes.

MEMBER SIEBER: | take it you' ve anal yzed
t he response of the pressurizer for various transients
and accidents to show that it is still of adequate
si ze?

MR. FREDERI CK: Yes. We've analyzed for

the full range of accidents and also margin to trip

anal yses.

MEMBER S| EBER  Ckay.

MR FREDERI CK:  The nore nornma
occurrences. And we'll talk about it --

MEMBER S| EBER: And the change you're
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making is not that great, so it shouldn't have a big
i npact on the pressurizer size.

MR FREDERI CK: Right. Right.

MEMBER SI EBER  Ckay.

MR. FREDERI CK: We're al so changi ng sone
of the steamdunp. This is essentially the turbine
bypass system The control setpoints there are
optim zed to operate for the EPU condition.

St eam generator level again for Unit 1
with the replacenment generator, we have to increase
the setpoint for normal water level. Essentially it
stayed the sane where we were before because of the
i ncreased span on the tape settings.

DR. BANERJEE: | didn't get that | ast
poi nt. Why did you have to increase the --

MR. FREDERI CK: The repl acenment steam
generators, they have a 212 inch span for the narrow
range. The ol d ones had about 144 inch range. So to
get to the same | evel now we're at 65 percent, which
before we were at 44 percent. So it's just a change
based on the span.

Next sli de.

MEMBER S| EBER: These slides that have the

little boxes like this one to the right, that's a

backup slide?
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MR. FREDERI CK: That's correct.

MEMBER SI EBER: Are they in this book sone
pl ace?

MR. FREDERI CK: No, they're not. W do
have copi es avail abl e.

MEMBER S| EBER: | think we woul d need the
copies of the slides that you show?

MR. CARUSO | have those. I'll print them
up for you. | have an electronic copy of this.

MEMBER S| EBER: Ch, okay.

DR. BANERJEE: If you have an el ectronic
copy of all this --

MEMBER S| EBER:  Why don't you just give us
the el ectronic copy and --

DR. BANERJEE: So then we just may get the
el ectronic copy fromyou rather than this.

MR CARUSO.  Sure.

MR. FREDERICK: This slide basically
outl i nes the net hodol ogi es that we used for the safety
analysis. And it also shows what the current
nmet hodol ogies were. So for large break LOCA we are
changi ng fromt he West i nghouse BASH net hodol ogy, whi ch
was Appendi x K nethod, to the BE LOCA nethodol ogy,
whi ch uses the COBRA/ TRAC code.

And as we nentioned previously, this is
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t he ori gi nal BE LOCA net hodol ogy approved i n 1996 when
we started this program ASTRUM which is what G nna
used, wasn't approved at that tinme. So we're not using
t hat .

DR. BANERJEE: Do you do these
cal cul ations yourself or sonebody el se does it?

MR. FREDERI CK: Westi nghouse has perfornmed
t hese cal cul ations for us.

DR. BANERJEE: | see.

MEMBER S| EBER:  You have access to their
codes, though, right?

MR FREDERI CK: | have access to LOFTRAN
but not the LOCA codes. Just the non-LOCA

DR. BANERJEE: So you sort of contract
themto do this work?

MR FREDERICK: That's correct.

DR BANERJEE: And how nuch audit
capability do you have of what's going on there?

MR FREDERI CK: We have reviewed all of
the calculations that were done for the uprate. In
ot her words --

DR. BANERJEE: You don't have a copy of
the code to test out or anything like that?

MR. FREDERI CK: Well, again, in the case

of non-LOCA | do have a copy of the LOFTRAN code whi ch
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| do run. | don't have a copy of NOTRUW or
COBRA/ TRAC. Qur reviewis basically limted to making
sure that they use the inputs that we specify and
maki ng sure the out put | ooks reasonabl e.

As | nmentioned, large break we have
changed to BE LOCA. The small break still uses
NOTRUWP, which 1is the Westinghouse snall break
approved net hodol ogy.

MEMBER WALLI'S:  Now you' ve changed to best
estimate method. Did you try to use BASH on t he power
uprate?

MR FREDERICK: No, we did not.

MEMBER WALLI S: Because | was wondering if
you woul d be over the limt if you used it? D d you
use BE LOCA because you have to because otherw se
you' d- -

MR FREDERICK: It was a decision that we
made to regain sonme margin which would hel p us out
with the --

MEMBER WALLIS: It's so conservative. It
| ooks like it would drive you over the limt if you
gai n power too ruch.

MR. TESTA: Ken, if | can input here. |I'm
M ke Testa, |'mthe Project Manager at Beaver Vall ey.

When we first set out onthis project with
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t he ext ended power uprate, you know, we were going to
do an extensive reanalysis. And part of that is we
wanted to bring the design up to the later design
codes. So that was an opportunity for us. W knew we
had to redo the LOCA anal ysis and we choose to go to

t he BE LOCA net hodol ogy.

MEMBER WALLI'S: And ny question really was
if you' d used BASH, because |1'd like to conpare the
new with the old when you give us, say, 2190 degrees
or sonet hi ng.

MR TESTA: Yes. W did not run--

MEMBER WALLI'S:  And maybe the tenperature
actually goes down with the new prediction nmethod
because it's because of the nethod, rather than the
physi cs.

MR FREDERI CK: Yes. But we did not run
t hat .

MEMBER WALLIS: But | think we'll get into
that | ater, perhaps.

DR. BANERJEE: Was there industry
experience with sonething equivalent to BASH that
suggest ed you shoul d do BE LOCA?

MR. FREDERI CK: Certainly the BE LOCA was
known to provide better results just because of the

nmet hodol ogy - -
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DR. BANERJEE: There were | ower --

MEMBER S| EBER: That's correct. Yes.

DR BANERJEE: Lower results? Better we
don't know for sure.

MEMBER WALLI'S:  From the point of view of
safety, better is higher.

DR BANERJEE: Better results?

MEMBER S| EBER: Lower results.

MEMBER WALLIS: Because then you could
back of f.

MEMBER SIEBER: Well, there is a typical
for BE LOCA in an SER which would -- | don't know
whet her that --

MR FREDERI CK: This version of BE LOCA
was actually approved in 1996 and a | ot of other
pl ants have been using it.

DR BANERJEE: Yes, but --

MEMBER SI EBER: You may want to | ook at
that topical in the SER to determne what the
equi val ence, if any, thereis. Because there probably
isn't much of an equival ence because one uses an
extrene boundaries of everything whereas BE LOCA is
best estimate with wuncertainty. Get a different
answer .

MR. CARUSO | believe the Conmttee has
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witten a letter on this nethod.

MEMBER SI EBER: | suspect they have.

MEMBER WALLI'S: Well, it came up with the
| ast applicant that they had used the Appendix K
nmet hod. | think they went over 2200 degrees. BE LOCA
put themway below. So it nakes a big difference.

MEMBER S| EBER  Yes.

DR. BANERJEE: But goi ng back, | just want
to be -- have any of these other uprates that were
listed which are sonmewhat simlar to these used
somet hing equivalent to BASH in doing that, do you
know?

MR FREDERICK: | don't know. |'msure
that sone of the ol der uprates would have used BASH
because that was what the |icensed code was at that
tinme.

Matt, do you have any --

MR, CERRONE: Yes. H . My nane is Matt
Cerrone with Westinghouse.

Al'l recent uprates are all done with best
estimate nmethods for the | arge break accident.

DR BANERJEE: \When was the | ast one done
wi t h BASH?

MR CERRONE: | don't know.

DR. BANERJEE: Was there one done with
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BASH?

MR CERRONE: | can't inmagine. | nean, ny
experience would have it that -- basically all ny
experience with Wstinghouse was whenever we would
nove to a new product or especially with uprates, the
best estimate technology using COBRA/ TRAC is the
nmet hodol ogy of choi ce because it is capabl e of
nodel i ng the phenonena that's expected out of these
codes for |arge break accidents these days.

DR. BANERJEE: Now just to follow this.
The BASH nunber for the wunuprated plant were
acceptable, | take it? Now, this 10 percent increase
nmust then give some problemw th BASH, otherw se why
woul d people go running to the best estimate.

MR FREDERICK: | do have a slide |later
that shows the BASH results with current power |evel.

MEMBER WALLIS: | take it we're going to
get into each of these in detail |ater on?

MR FREDERICK: That's correct.

MEMBER WALLI S: Ckay.

MEMBER KRESS: When you do the | arge break
LOCA di d you t ake advant age of the new break size that
NRC is flirting with?

MR FREDERICK: No, we did not.

MEMBER KRESS: You used the actual |arge
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doubl e wi nded - -

MR  FREDERI CK: Yes, double w nded
rupt ure.

MEMBER SIEBER. When you did the
calculations for the alternate source termin your
cont ai nnent paraneters, you used the | at est DKE curve?
Does BELOCA use the same DKE curve or the earlier
versions that the Appendi x K used?

MR. FREDERI CK: BE LOCA net hodol ogy uses
the 79 curve with 2 sigma, not the 71.

MEMBER SIEBER. Okay. That's the later?

MR FREDERI CK: That's correct.

For non- LOCA events we' ve changed t he DNBR
cal cul ati on net hodol ogy fromTHINC to VIPRE. LOFTRAN
is still used for the thermal hydraulics.

In the contai nment area again, as part of
the containnment conversion submittal which was
recently approved, we have gone to MAAP-DBA
Previously we used a Stone & Wbster code naned
LOCTIC, called LCCTIC

And agai n, in dose assessnent area we have
i npl enented -- we have gone to a full inplenmentation
of the alternative source term and we're al so using
ARCON 96 now for on-site --calcul ations.

Essentially this is just a list of the
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non- LOCA events that we've analyzed or eval uated.
These are categorized by the Standard Review Pl an
categories. I'mnot going to read themall. You can
| ook at themthere. The next couple of slides here.
In total there's 18 events in the non-LOCA area that
were again |ooked at for EPU and these have new
anal yses associated with them

MEMBER WALLI S:

You're going to give us a table of results
sonewher e?

MR. FREDERI CK: Yes, we'll get into that.

For condition Il events which conprises a
majority of the non-LOCA events, the acceptance
criteria are neet the DNBRlinmits, heat generate rate
has to remain within the acceptable limts. The RCS
and the secondary pressures need to stable to 110
percent of the design. And the event cannot progress
to a nore series level 3 or level 4 event.

DR. BANERJEE: Does this also apply for
steam | i ne breaks?

MR. FREDERI CK: Yes. Well, steamline
break, as we'll see, is actually a condition IV event.
But when we analyze it we use condition Il criteria.
So it does apply, yes.

MEMBER WALLIS: Now you've seen these
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slides before. |Is something wong with the screen
here? Is that why it doesn't | ook good?

DR. BANERJEE: Yes.

MEMBER WALLIS: Wiy did the NRC, we
designed this roomand give us a far worse screen than
we had before.

MEMBER KRESS: That's a good question.

MEMBER WALLIS: | think we should put that
on the record.

CHAI RVAN DENNING | don't think we're
going to demand that you answer that.

MEMBER WALLI'S: Well, | just want to nake
sure it's not just me. | mean, when you get --

MEMBER KRESS: It's not just you. Rest
your eyes.

MEMBER WALLIS: It's a good slide.

MR FREDERI CK: Next slide.

The first acceptance criteria we're going
to talk about is the DNBR Iimts. As we nentioned
earlier, DNBR is cal cul at ed usi ng approved
correlations. For Beaver Valley we use three
correlations, WRB-1. WRB-2M and W3. And the
application of theseis essentially controlled by what
conditions they're approved for and al so what the

operating conditions are for the analysis. And we'll
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get into sonme exanples |ater.

Primarily WRB-2M i s used because that is
specifically for the RFA fuel, which we use, and for
the high tenperature regions of the fuel with the
m Xi ng vanes.

Sonmet hing el se that's used here is called
revi sed design thernmal design procedure. And that is
a met hodol ogy, again an NRC approved net hod which
takes the uncertainties on power, flow, tenperature
and pressure and conbines those into essentially a
penalty that's applied to the DNBR Iimts. And we'll
see that again on the next slide.

One thing to nention here is that at
Beaver Valley, primarily because of the change to WRB-
2Mand t he RFA fuel we actually have 21 percent margin
bet ween what we use as a safety analysis Iimt and the
actual design limts for the fuel. And essentially
that marginis retained to give the core desi gner sone
flexibility in the reload process so that if an issue
comes up or a penalty that needs to be applied and
they have the flexibility to do that wi thout having to
go back and redo all the safety anal ysis.

So if you look at the next slide, this
kind of gives you a picture of how the limts are

developed. On the left is the DNBRratio. And on the
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right is the corresponding limt. So 1.0 obviously is
critical heat fl ux.

The correlation limt is actually a tech
spec value and it reflects the uncertainty in the
correlation that corresponds to the 95/95 confi dence
| evel .

Fromthere we go up to 1.22, which is what
we get when we add in the uncertainties associated
with the initial conditions in the core for power
fl ow, pressure and tenperature.

And finally, the 1.55 is what we're using
as the safety analysis limt. So in between the 1.22
and the 1.55 essentially is margin which is retained
by the thermal hydraulic people in the --

MEMBER VALLI'S: Now t he previous applicant
used 1. 38.

MR FREDERICK: That's correct.

MEMBER WALLIS: So it seens there's a | ot
of flexibility in what you choose to use.

MR FREDERICK: Yes. That Ilimt is
somet hi ng t hat i s somewhat negoti at ed bet ween t he fue
designers and the safety analysis people wthin
West i nghouse in this case.

MEMBER WALLI'S: So should we give you high

marks for having a high DNBR? Mre safety,
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presunabl y.

MR FREDERICK: Yes. The limt is set
high primarily because in the past we had transition
core penalties which have since gone away since we're
into all RFA fuel at this point. But we haven't
changed the |imt.

MEMBER WALLIS: | wasn't here earlier. Are
you changi ng the fuel when you do the uprate?

MR. FREDERI CK:  No.

MEMBER WALLIS: Not at all?

DR BANERJEE: But it's all RFA fuel?

MEMBER S| EBER: | guess the nore inportant
guestion when you talk about margins is do you have
sonmebody in your organization who is the keeper of
mar gi ns? For exanple, you know there are things you
can do when you refuel the reactor if you don't put in
the flowlimting devices, that changes the core fl ow
significantly and trades margin around. And if you
don't have a single person who is watching what the
condition of the core and all the nodifications to the
pl ant and changes i n operating procedures, you nay be
giving up margi n that you woul d rat her have sonepl ace
el se, or maybe two people taking a bite out of the
same nargi n unbeknownst to one anot her.

MR FREDERI CK: Right.
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MEMBER S| EBER: Do you have sonebody t hat

does that?

MR. FREDERI CK: Well, primarily that's ne,
yes. W're very aware --

MEMBER SI EBER: Do you do a good job of
t hat ?

MR FREDERICK: | think so.

MEMBER SIEBER:  You want to wite that
down?

MR. FREDERICK: |'mvery aware of where
our margins lie, particularly in terns of accident
anal ysis, results, PCTs for LOCA events and DNBR
mar gi ns. Those values are associated are actually
publ i shed every tine we do a rel oad safety anal ysis.
So we understand what the margins are and we provide
the majority of the inputs for the rel oad eval uati on.
So there's margins that have to nove around or to
trade off operating margins. And we're part of that
process and we're aware of it.

MEMBER S| EBER:  And so are you on the on-
site safety conmttee?

MR, FREDERI CK: No, |'mnot.

MEMBER S| EBER: But you are the keeper of
t he margin.

MR. FREDERICK: Qur on-site safety
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commi ttee--

MEMBER SI EBER: Do you have sonebody in
your organi zation who is on that commttee?

MR. FREDERI CK: W do.

MEMBER S| EBER: Ckay. Since you're the
keeper of the margin --

MR. FREDERI CK: He sits right across from
nme, so --

MEMBER SI EBER  Ckay.

MR MANOLERAS: Yes, Jack. And this Mark
Manol er as.

W do sit on the Core Rel oad Safety
Process. W have a sign-off on that, a design
engi neeri ng manager and Ken. W have a sign-off on
that Core Reload Safety Process. W have a direct
i nput to that process.

MEMBER SI EBER:  Ckay. Yes, what | concern
nmyself with is sonmetinmes there are subtle little
changes in the operation and nai nt enance of the pl ant
t hat can change these margins.

MR. BURGER: Yes. This A R Burger again.

What we do in the core design process, we
have a rel oad project team Ken will be part of that.
W have operations training, chemstry, design

engi neering. What we'll do is look at that on each
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rel oad and decide: (a) what changes are being nmade in
the plant with other itens that are out there and t hen
we'll determ ne where we can put our DNB margi n based
on what's going on in each rel oad.

MEMBER SIEBER: And the refueling
supervisor is part of that?

MR. BURGER  Yes.

MEMBER S| EBER  Ckay.

MR. FREDERI CK: Can | nove on? (kay.

This is a table that shows the results for
events which primarily are | ooked at for DNBR as one
of their limts. And as you can see here, sone of the
events use correlations other than WRB-2M  For
exanple, the first one is a rod withdrawal from
subcritical so the correlation essentially does not
apply in that power range, so we used W3 and WRB-1
whi ch are applicable at that condition.

Also for the hot zero power steanline
rupture we used W3 for that. For simlar reasons it's
not a full power event.

CHAI RVAN DENNI NG And the reason on the
first one, the RCCA bank wi t hdrawal was acceptable is
you believe the 1.65 on the W3 nore than the WRB-1 or
what's --

MR. FREDERI CK: Actually, Chun, maybe you
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can explain this. But both of those are used in
various regions of the --

MR. FU. This is Chun Fu, Westinghouse.

The used of WRB-1 correlation is because
for this rod withdrawal from subcritical the simlar
condition is out of the applicable range of WRB-2M
correlation. But we did confirm you know, that DNB
criteriais net with WRB-1 correl ation.

MR. FREDERI CK: | think he was aski ng why
we used both W3 and WRB-1.

MR FU. Both W3 correlation, you know,
VWRB-1, WRB-2M correlation is applicable only for the
mxing in grid spans. So we still use W3 for the
first span just fromthe inlet to the first m xing
grid. So W3 is always correlation.

MR. FREDERICK: So it's the position on
the fuel rod where --

MEMBER WALLIS: So this doesn't indicate
two different results fromtwo correlations for the
same pl ace?

MR FREDERI CK: That's correct.

MEMBER WALLIS: It's different places
right?

MR. FREDERI CK:  Yes.

As you can see here the limting case in
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terms of DNBR margin is the rod withdrawal of power
event. And we're going to tal k about that in sone nore
detail here in alittle bit.

CHAI RVAN DENNI NG  How does the positive
noder at or coefficient inpact sone of these as far as
i f you had zero noderator coefficient versus the snal
positive? 1Is it measurable in ternms of the DNBR as to
what result you get?

MR. FREDERI CK:  Chun, could you answer
t hat ?

MR FU | don't know --

MR. McHUGH. This is Chris MHugh from
West i nghouse.

The positive noder at or t enperat ure
coefficient does show up in the analysis if you have
a heat up event and you anal yze the zero MIC versus a
smal | positive, you will see a difference in the
results.

To correlate that to a change in DNBR
would be a function of which event you're talking
about .

CHAI RVAN DENNI NG But for exanple in this
bank wi t hdrawal of power, is that --

MR MHUGH |In the bank w thdrawal at

power - -
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MEMBER SIEBER: It would be part of it.

MR McHUGH It would be a small penalty,
yes.

MR FREDERICK: As | nentioned earlier,
the steamline ruptures are actually condition IV
events but we do analyze themto the DNBR --

MEMBER WALLI'S:  Now there seemto be fewer
itenms in this table than there were on pages 335367

MR. FREDERI CK: Yes. Again, these are
primarily the events which challenge the DNBRIlimts.

MEMBER WALLIS: W have to assune that the
ot her ones are mlder?

MR. FREDERI CK: Either they're not
anal yzed for DNBR because of the nature of the event
woul d not cause DNBR to decrease or they're just not
anywhere near |imting.

MEMBER WALLIS: But how do you eval uate
sormething |i ke uncontrolled boron dilution? Are you
going to tell us that or --

MR. FREDERICK: Chris, can you answer
t hat ?

MR MHUGH W do an uncontrolled boron
dilution calculation. W take the active mXing
volume, the initial and critical boron concentrations

and calculate a tine that it takes to dilute it and
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| ose shutdown - -

MEMBER WALLI'S: You say that the operators
have enough tine to take action?

MR, McHUGH Right. W conclude that they
have in excess of 15 m nutes.

MEMBER WALLI'S: You don't cal cul ate any
ki nd of adverse effect. You just assune it's avoi ded?

MR. McHUGH: Right.

MR. FREDERI CK: Next slide.

CHAI RVAN DENNI NG  One nore thing, and
that is pre EPU what did t he RCCA bank wi t hdrawal | ook
like.

MR FREDERI CK: | have that on that slide
when we tal k about that event.

CHAI RVAN DENNI NG Ckay.

MR. FREDERI CK: One of the other key
criteria for the condition Il events in the RCS or
pri mary and secondary pressure. This shows the primary
pressure limts interns of howthey correspond to the
ASME service |level stress limts. So, for exanple,
starting at the bottomthere at 2250 is our nornal
operating pressure. The design pressure systemis
2485 psig. For service level B, which is used for
condition Il events, the ASME stress limt is 1.1

times the all owabl e stress. Conservably, that's just
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taken to nmean a 110 percent of the design pressure
even though i f you | ooked at every conmponent, you nay
be able to exceed 110 percent of design.

Simlarly for | evel C we use a
conservative criteria for | ocked rotor of 120 percent.
Locked rotor is a condition |V event.

For ATWS the approach taken there was to
actually go and | ook at all the conponents. And the
limt arrived at in that manner was 3200 psig. So
that is the limts applied to ATWS events.

MEMBER WALLIS: Again, these pressures
aren't all to be engaged because that's what the
vessel fields, isn't it?

MR FREDERICK: That's correct.

MEMBER WALLIS: The vessel doesn't know
anyt hi ng about absol ute pressure.

MR. FREDERI CK: The anal yses --

MEMBER WALLIS: If you put it in a
di fferent containnment --

MEMBER S| EBER: Do you happen to know t he
nunber where you would actually get a failure of the
vessel ?

DR BANERJEE: You could have a vacuum

MEMBER WALLI S: Never been tested, has it?

MR. FREDERICK: Yes. | don't know that
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number, Jack. 3200 was based on --

MEMBER SIEBER: It's like three tines 25,
right?

MR. FREDERI CK:  Yes.

MEMBER S| EBER: Twenty-five hundred?

MEMBER WALLIS: Seven thousand psi or
sonmething |ike that?

VEMBER S| EBER: Yes, sonething |ike that.

MEMBER WALLI S: Because it stretches bolts
before that.

MEMBER SIEBER: Well, | would be heading
out of towmn if it was going up there.

MR FREDERI CK: This table shows the
results fromthe events which chall enge the over
pressure limts. As you can see here, loss of load is
alimting event for condition Il events. At 2747 for
Unit 1 --

MEMBER VALLIS: That's pretty close, isn't
it? That's pretty close.

MR. FREDERI CK: Yes. W're going to talk
about that event in nore detail soon.

MEMBER WALLI'S: No uncertainty? This is
just one spot cal cul ation, best estimte?

MR. FREDERICK: No. This is a very

conservative analysis, and that's what we're going to
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That's why it's okay.
Thi s al so shows | ocked

the 120 percent limt and

the ATWS anal yses for both units.

DR.  BANERJEE
before the uprate?

MR, FREDERI CK
changed.

MEMBER WALLI S:
val ues?

DR. BANERJEE:
pressure val ues?

MR,  FREDERI CK

What were these limts

The limts have not

No, but what were your

| nmean the peak prinmary

| do have that for the

limting case here. The | oss of load | don't have that

val ue.
MEMBER WALLI S:
present ation?
MR. FREDERI CK
MEMBER WALLI S:
conparing before and after?
MR. FREDERI CK:
all the limting cases that
MEMBER WALLI S

per spective on what's going

You sat in on the | ast
Yes.

Where | asked for a table
Agai n, we do have that for

we' re tal king about.
It gives us sone

on.
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MR. FREDERI CK:  Yes.

DR. BANERJEE: Loss of | oad nay be ATWS
and | ocked rotor, only of significance of right there,
the rest of them --

MEMBER S| EBER: ATWS is a service level D
event .

DR. BANERJEE: Yes.

MEMBER SIEBER: And loss of load is a
service | evel B event

MR FREDERICK: That's correct.

MEMBER SI EBER.  They're different limts,
right?

DR. BANERJEE: Yes, they have the sane
pressure limts as well, right?

MEMBER SI EBER  Ri ght.

MR. FREDERI CK: Ri ght.

DR. BANERJEE: But it would be interesting
to see what it was before.

MR FREDERI CK: \What the results were
bef or e?

DR. BANERJEE: Yes, conpared to now. |
mean before and after.

MR. FREDERI CK: Ckay. | think we have
those. Do we have those, Chris, before?

MEMBER WALLIS: Yes. If they're not ready
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this norning, you could flash themup this afternoon

MR. McHUGH: Right.

MR. FREDERI CK:  Yes.

MEMBER WALLI'S:  Now what limts your power
uprate? |Is it secondary side or is it some of the
safety limts? Wy don't you go to higher power
uprate? Is it safety limts that limt you?

MR. TESTA: This is Mke Testa again
Beaver Vall ey.

When we first started the project and as
we showed in the begi nning presentation, we | ooked at
where the industry was operating the Wstinghouse 3
| oop PMRs. And we basically are aligned with them So
when we | ooked at the power |evel, we went to 2900
NSSS power, core power and that aligned us with the
ot her --

MEMBER WALLI'S: So you | ooked at simlar
pl ants and what they can do?

MR TESTA: And then of course then we
| ooked at the nodifications that we needed to perform
on the bal ance of plant side to achieve that.

MEMBER SI EBER.  How nmuch it --

MEMBER WALLI S: But conceivably if you' ve
gone to higher power, you mght get a 2750 sonet hi ng

| oss of | oad.
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CHAl RMAN DENNI NG Well, | have a rel evant

guestion to that, and that is what -- it's not chance
that the pressure has conme to 2747/ 2746 right there.
Have you nodified something |ike a setpoint or
something |li ke that that brings you there? Wat is it
t hat --

MR. FREDERI CK: Yes. One of the key inputs
to this analysis is the tech spec limt on the
tol erance for the setpoint for the safety valves. And
in the case of Unit 1 we increased that from one
percent to a three percent tolerance. And Unit 2
increased from1lto 1.6. So it does drive the results
much closer to the limt. And we'll talk about that a
little later.

MEMBER WALLIS:  You will talk about that?

MR SENA: And this is Pete Sena, Director
of Engi neer.

Again, Dr. Wallis, our goal here was to go
t hrough t he non- LOCA transi ents, take out the two nost
l[imting transients and then go into great detail so
you can see what margins do renain. That's what's Ken
is going to get to next.

MEMBER WALLIS: Thank you. That makes
sense. That's sort of thing we asked for last tine.

So thank you.
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MR. FREDERI CK: This slide | ooks at some

of the other nore unique criteria. Pressurizer filling
is a concern essentially for progression. |If we fill
t he pressurizer, then the chances are we coul d evol ve
into a small break LOCA which we don't want to happen.
So we look at that for some of the analysis which
chal I enged the overfill.

As you can see there, inthelinmting case
the spurious SI, we do actually fill the pressurizer
and we'll have a nore detailed discussion on that
event and what we've | ooked at to convince oursel ves
that that's okay.

Margi n to hot | eg saturation or no boiling
in the hot leg is a criteria that's applied for
feedli ne break, which again is a condition IV event.
So this is a conservative criteria for that event.
And as you can see there, we have a margin to the hot
| eg boiling.

MEMBER WALLIS: Loss of control you're
worried about, not popping something in the
pressuri zer?

MR FREDERICK: [|'m sorry?

MEMBER WALLI'S: The relief valve opens on
the pressurizer and then it fills up?

MR. FREDERI CK: Yes. The concern there is
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if you're passing water through a safety valve it's
not really designed for --

MEMBER WALLIS: All right. But it can pass
with this water?

MR. FREDERI CK:  Yes.

MEMBER WALLIS: Right. But you |ose
control, that's what you're worried about. You |ose
pressure control ?

MR FREDERI CK: Well, our concern would be
that the valve m ght stick open --

MEMBER WALLIS: It does happen.

MR FREDERI CK: -- which would reduce
pressure, yes. Yes.

MEMBER S| EBER  You have sone ot her
probl ems, too. You have this huge water slug going
down t he discharge line to the --

MR FREDERICK: Yes, it would al so
chal I enge the --

MEMBER SIEBER. -- to the PRT, which is
not a good t hing.

MEMBER MAYNARD: You have separate power
operated type relief valves and code safeties?

MR. FREDERI CK: Yes, we have power
operated relief valves as well as code safeties.

MEMBER MAYNARD: So the idea woul d be that
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those would open up, use those before the code
safeties lifted, primarily?

MR FREDERICK: That's correct. Yes.

MEMBER MAYNARD:  Yes.

MR FREDERI CK: The | ast even there shown
istherod ejection where fuel stored energy limt the
acceptance criteria. And as shown there, we neet that
limt.

Next slide, please.

Again, this is a detailed discussion on
the loss of load event. Basically provide a flavor
for the | evel of conservatism--

MEMBER WALLI S: That BTU, what is that in
cal ories per gram

CHAI RVAN DENNI NG  Cal ori es per granf

MR FREDERI CK: Pardon ne?

MEMBER WALLIS: Usually it calories per
gramthat we see. \What is it?

CHAI RVAN DENNI NG  BTU per pound on nmax
fuel stored energy. Do you know what that is
conversion into cal ories per gram

MR, FREDERI CK: 260 or so.

MEMBER WALLIS: O |ess?

MR. FREDERICK: Chris, if you want to | ook

it up, it's in the licensing report on that conputer
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there, | believe.

MEMBER WALLIS: Okay. W can do that.

CHAI RVAN DENNI NG W can probably handl e
this conversion, but given half an hour.

DR. BANERJEE: And nore oxygen

MR. FREDERI CK: Again, we're going to talk
about | oss of |load transients in detail here. And the
purpose is to give you an idea of the Ilevel of
conservati smthat these anal yses are done to.

And this event produces the highest
primary and secondary pressure of the condition I
events. And the results fromeither a | oss of |oad
of f the generator or a turbine trip that is caused by
ot her inputs.

The reactor protection for this event, we
have essentially five trips there that provide
protection. Two aren't credited; the high water |evel
trip and the pressurizer. That's just a conservatism
inthe analysis. And the reactor trip on turbine trip
which is essentially the nost direct trip for this
event, that's not credited because that is not
considered a qualified trip since it cones out of the
turbine building, which is a non-seismc building.

W do actually run two cases for this | oss

of load, one to |l ook at DNBR and one to | ook at the
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pressure. W're not going to talk about the DNBR case
here. It's not close to being limting.

In the analysis we, of course, bias al
the input initial condition paraneters to give us the
worst results. Initial pressurizer pressure and | evel
and t he RCS power flow and tenperatures; these are all
bi ased in the actual run as opposed to done separately
as we do for DNBR cases.

Al so, we bias the reactivity feedback and
we use manual rod control for this analysis.

CHAI RVMAN DENNI NG These are all realistic
conditions, but it's just that you happened to pick
themall in conbination in their worst --

MR. FREDERICK: That's correct. Their
initial cont rol system setting, for exanple,
pressuri zer | evel at 53 percent, 7 percent is added on
to that for wuncertainty. So that's our initial
condition for this analysis.

W don't take any credit for any of the
control systems. Now essentially there's four contro
system that would cone into play here. You know,
condenser steamdunps. W al so have at nospheric steam
dunps on the secondary side. On the prinmary side we
have pressurizer pressure control through the spray.

And we al so have power operator relief valves which
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woul d normal |y open up to 100 pounds bel ow t he code
safeti es.

For the code safety nodeling we do use the
maxi mum set point allowed by the tech spec. 1In the
case of, for exanple, Unit 1 that is the setpoint plus
3 percent, which is our allowed tolerance or that
changes part of the EPU package.

Also in the val ve nodeling there's del ays
nodel in the opening and that accounts for the tine
that it takes to purge the water out of the | oop seal.
In some cases, for exanple Unit 1 there's an opening
time associated with the valve. 1It's a target rock
valve. And there's also an additional shift put on
t he setpoint based on the | oop seal being present on
Unit 2.

The actual total inpact of these changes
represents about a 200 pound i ncrease above what they
would normally lift if we didn't include all these
conservati sm

Next slide.

This just gives you a very rough estinate
of the timng of the event. Essentially there's a
del ay between the initial event and when the actual
trip begins of .5 seconds, which is very conservative

and then there's an additi onal two seconds before the
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rods drop. And when the safety val ves open is when we
get peak pressure, and that occurs at 8 seconds.

And t hi s pl ot basically just shows you t he
pressure transient. Again, we're seeing fromthe
initial condition up to the peak it's about a 500
pound i ncrease in pressure. And again, at 8 seconds
when the val ve opened, the pressure drops.

DR. BANERJEE: Wat code was used, just
for my own?

MR. FREDERI CK: LOFTRAN

MEMBER WALLIS: Extraordinary accurate
code, as you can see.

DR. BANERJEE: Huh?

MEMBER WALLIS: Extraordi nary accurate
code.

DR. BANERJEE: Right. Right. A
significant figure.

MR. FREDERI CK: This slide shows you the
pre-EPU results. For Unit 1 that's a good conpari son
because the sane safety val ve tol erance was used for
bot h cases, the 3 percent. So you see about a 15 pound
increase in the peak pressure associated with EPU

Oh Unit 2 we actually Ilowered the
tol erance so actually you see the nunbers dropping

there a pound or so.
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If we do a nore realistic analysis, and we
have, which credits control systens, we actually see
a peak pressure nmuch | ower of about 2340 absol ute. And
at that pressure we don't actually even lift any of
the safety valves on either side, primry or
secondary, or the pore for that matter.

| f you go to the backup slide, andthis is
a plot of that particular analysis both for pre-EPU
and EPU. And essentially they | ook identical. There
was nho real inpact of EPU in terns of the peak
pressure that we see in this analysis.

DR. BANERJEE: Well, why is that? Wat's
t he physics?

MR. FREDERI CK: Essentially the contro
systens --

DR. BANERJEE: Safety valves are the sane,
right?

MR. FREDERI CK: Yes. And you're not even
openi ng safety valves here. So it's just a matter of
the control systemacting the same and gi vi ng you the
same response out of the system

DR BANERJEE: But what does the contro
system do here?

MR. FREDERI CK: The control system opens

up the turbine bypass, the condenser steam dunp
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system And that keeps the primary system from
heati ng rmuch, | nean as much as you would normally
see. And also --

DR. BANERJEE: Does it open the bypass
earlier or sonething just to shave the peak of f? What
i s happening? |'mtrying to understand why the two are
so close to each other in spite of the fact that you
have 10 percent nore power?

MR. FREDERI CK: Right.

DR. BANERJEE: So what's the physics?

MR. FREDERICK: Yes. Well, the power
doesn't really enter intoit nmuch at this point. Yes,
it does cause a general heat up and so --

DR BANERJEE: And that causes --

MEMBER S| EBER: That's smal |l

DR. BANERJEE: -- total pressure to peak?

MR FREDERICK: Well, after the reactor
trip and then once the valves open, then it turns
around all these --

DR. BANERJEE: Do the valves open earlier
in the --

MR. SENA: Again, this is Pete Sena,

Di rector of Engineering.
| think the difference between the two

analysis is that the original anal ysis takes no credit
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for any control systens so the steam dunp systens do
not operate at all. And in the realistic analysis
we' ve done here we are taking credit for the operation
of those systens.

DR. BANERJEE: So the pre-EPU doesn't take
credit for the --

MR. FREDERI CK: Pete, he's asking --

DR. BANERJEE: All right. There has to be
a good reason?

MR. SENA: Well, the pre-EPU and t he post -
EPU anal ysis use the sane --

DR. BANERJEE: It's done differently?

MR. SENA: No, no. They use the sane
nodel i ng. Wy don't you go back, Ken, for the pre and
post - EPU

DR. BANERJEE: Then the question is why
does it?

MEMBER WALLIS: | think because it's
control | ed.

CHAI RVAN DENNING It's controll ed

MEMBER WALLIS: It's because it's
controlled. It's the sane.

DR. BANERJEE: Soret hing opens earlier,
right?

CHAI RVAN DENNI NG O bigger or nore.
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DR. BANERJEE: Controll ed neans they have

to control the flow on a val ve or sonething.

MEMBER WALLIS: It mght open nore, the
control

MEMBER S| EBER: It doesn't open nore. |
think --

DR. BANERJEE: It m ght open earlier.

MEMBER S| EBER: -- the differences between
these two curves are so subtle that you really can't
pi ck them out.

MR. FREDERI CK: Yes, | would say that they
are not exactly the sane, but on here they | ook pretty
cl ose.

MEMBER WALLI S: Because they | ook exactly
t he same.

MR. FREDERI CK: And, again, we haven't
changed the control system so we'd expect it to
oper at e.

DR. BANERJEE: Right. So what are the
control events here? Like what's happening?

MR FREDERI CK:  You have the | oss of |oad
ti mes zero.

DR. BANERJEE: Right. And then there's
some trip?

MR. FREDERI CK: And the reactor trips, in
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this case on turbine trip but there's a 2 second del ay
nodel .

DR. BANERJEE: But both of themtrip at
the same tine?

MEMBER S| EBER:  No.

DR. BANERJEE: Wy not?

MR FREDERI CK: Wl |, the condenser steam
dunps this and responds to the trip signal. And al so
it's based off of a delta T. Essential it |ooks at T,,

and where T,, should be post-trip, T, we call it.

ref
And that delta drives the valve. So that programin
the system isn't changing, so it's essentially
mai ntaining the RCS conditions in a very simlar
manner so you see a very simlar result here.

MEMBER SIEBER But the heat up is
slightly faster so the system operates slightly
qui cker ?

MR FREDERICK: VYes. | nean it's a

proportional --

MEMBER SIEBER: | nean you could pick it
out here.

MR. FREDERICK: -- band. So if the system
demands nore, the values will open faster and nore.

DR. BANERJEE: | know what you're saying

probably makes sone sense, but what I'mreally trying
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to understand is when you show the curve, like this
curve here, this curve is the result of a very conpl ex
set of -- relatively conplex set of control actions.

Now bet ween the pre-EPU and the post --

MR FREDERI CK: That curve does not
actually use any of the control systens.

DR. BANERJEE: Okay. Take one whi ch does.
Let's say --

MR FREDERI CK: This one does.

DR BANERJEE: Yes, this one. So that
there are several control actions taking place. And
the fact that the two curves look so simlar is
because there could be subtle differences. But the
fact they look so simlar is due to control actions
taking place at different tines in the two.

MEMBER SI EBER.  Slightly different tines.

MR. FREDERI CK: The val ves could be
openi ng faster because that's what they're programed
to do.

DR. BANERJEE: Yes.

MR. FREDERI CK: They | ook at an error
si gnal .

DR BANERJEE: Well, whatever it is.

MR. FREDERICK: And if the error signal is

hi gher, than the values will open faster and further.
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MEMBER S| EBER: And once they're open

they're the sane in the pattern.

DR. BANERJEE: Ten percent nore power is
produced in the other, right?

MR FREDERICK: That's correct.

DR. BANERJEE: So it has to go sonewhere?

MR FREDERICK: That's correct.

MR. FREDERI CK: So somet hi ng nust open
faster?

MEMBER S| EBER  Yes.

DR. BANERJEE: There's no ot her way.

MR. FREDERI CK:  Yes.

DR. BANERJEE: Right. Ckay. So that's,
guess, what doesn't come out clear.

MEMBER WALLIS: That's what turns things
around?

DR BANERJEE: Yes. So what doesn't conme
across is what are the actions which are turning
t hi ngs around here? Wsat's happening? So in one case
things are happening faster; that's why it's
happeni ng.

MR FREDERI CK: Yes. The actions that are
occurring, again, the control system is trying to
drive T,, down to the no |oad val ue, post-trip.

DR BANERJEE: Right.
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MR. FREDERI CK: And the system responds
based on the delta. You know, where T ,, is versus
where | want it to be. So if in the case of EPU that
delta is higher initially, then the valves will open
faster and further so that you woul d see the sane type
of response --

MEMBER WALLIS: The systemis actually
programmed to produce a curve like this?

MR FREDERICK: That's correct.

MEMBER WALLI'S: By control

MR. FREDERI CK:  Yes.

MEMBER WALLI'S: That's why the two curves
are the sane.

MR. FREDERI CK:  Yes.

DR BANERJEE: So what woul d be sort of
val uable to know is how nmuch nore rapidly do these
control actions have to occur in the second case. The
curves look the same but the control actions are
occurring faster or sonething is happening, otherw se
t hey woul dn't.

MR. FREDERICK: Right. Yes. I1'd say it's
a very small difference. This whol e peak occurs within
8 second.

DR. BANERJEE: One second nakes a

di fference, right, and 8 seconds --
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MEMBER S| EBER:  Yes, but it's 50 seconds
just for that first --

MEMBER WALLI'S: Depressurization.

MEMBER S| EBER: -- pressure peak and drop.
Sothat's along time conpared to the response tine of
the control systemitself, which is on the order of 6
to 10 seconds.

CHAI RVAN DENNI NG |s pressurizer spray
havi ng any i npact here as well? | nean we've focused
on kind of the relief, but is it -- | know that you
don't credit it in the other analysis, but is that one
of the control functions that's inpacting the
simlarities here?

MR FREDERICK: |'mnot sure. Chris, can
you answer that

CHAI RVAN DENNI NG Ckay. | think we can
on.

MR. FREDERI CK:  Ckay.

MEMBER SIEBER. | think the big thing is

a lot of heat renoval through the turbine bypass

val ves.

DR. BANERJEE: Right.

MEMBER SIEBER  That's the big --

DR. BANERJEE: That has to open a bit
faster?
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MEMBER SI EBER: Yes. Maybe a coupl e of

seconds.

DR BANERJEE: Yes. | wanted to know how
much.

MEMBER S| EBER  Yes.

DR BANERJEE: In 8 seconds? 1Is it 6
seconds versus 8 seconds?

MEMBER SI EBER:  It's hard to pick off that
gr aph.

DR. BANERJEE: Right.

MEMBER MAYNARD: Well, the rate is going
to depend on how nuch a di screpancy between --

MEMBER S| EBER: How big the delta is, yes.

MR. FREDERI CK: Actually, just a couple of
weeks ago we had a | oss of | oad event on Unit 2. And
we captured sonme of the data fromthat, the pressure
dat a.

MEMBER WALLI'S: You arranged it to happen?

CHAI RVAN DENNI NG Yes, you didn't do this
just for us?

MR. FREDERI CK:  No.

DR BANERJEE: What's that slide nunber?

MR. FREDERICK: It's a backup slide. It's
not in your book.

DR. BANERJEE: This is one we nust have,
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right?

MR. FREDERICK: |'Il get that for you.

MEMBER S| EBER. Ral ph says he has it.

MR. FREDERI CK: You see here again the
LOFTRAN prediction with the control cases. Generally
overall the nodeling responds pretty well to the
actual event, the difference here being the initial
spike. And that's primarily because of the LOFTRAN
anal ysis assunmes a 2 second delay fromthe tine the
turbine trips until the reactor trips. And that's
what's making that. So in reality when we had this
event, we didn't see any pressure increase at all.

Just to give you an overall flavor, you
know, our safety anal ysis says that pressure is going
to go up 500 pounds. This is an actual event.

MEMBER WALLI'S: The LOFTRAN can be of f by
what? Quite a bit.

MEMBER SI EBER: Fifty pounds.

MEMBER WALLIS: Seventy pounds or
somet hi ng?

MEMBER SI EBER: Fifty pounds.

MR. FREDERI CK: We nodel ed the event
exactly as it happened. W were confident that we
woul d get very similar results.

DR. BANERJEE: No, no. But it's nuch
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better you did it this way, really. Because if it
agreed too well, then we'd just think you tuned it.

MR. FREDERI CK: That ends ny di scussion on
|l oss of load. W're going to nove on and tal k about
rod wthdrawal power unless there's any other
guesti ons.

Again, the rod w thdrawal power is the
limting event in terms of the DNBR  And this event
can be initiated by either a malfunction in the rod
control systemor an operator error.

As you can see, there's nunerous reactor
protection trips.

MEMBER WALLI'S: So how many rods are
wi t hdrawn? How many rods are involved in this?

MR FREDERICK: Is it one bank, Chris?

MEMBER WALLIS: One bank?

MR McHUGH W don't do it that way. W
do it by inserting reactivity into the core and we do
a range of reactivity insertion --

MEMBER WALLI S: Ckay.

MR, McHUGH -- from 110 pcm per second
all the way down to nearly nothing. W don't
explicitly nodel a certain nunber of rods. W nodel
it interns of reactivity.

VR. FREDERI CK: But that bounds
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essentially one bank at maxi mum speed.

MR, McHUGH: Yes.

MEMBER WALLIS: Well, I"mjust trying to
figure out what kind of operator error could produce
this. Is he limted to withdrawi ng one bank and so
on.

MEMBER SI EBER: Wl |, you're normally set
to wthdraw or insert a bank at a tine. But if
there's a mal function or an error, it's probably going
to be one bank

MEMBER WALLIS: But an operator who had
some nmal function in his head, presunmably w thdraw a
| ot of rods.

MEMBER SIEBER: | don't think he can do
t hat .

MEMBER WALLIS: He can't do that?

MEMBER S| EBER:  He can pick out what bank.
You can circle all the rods.

MR. SENA: Again, this is Pete Sena.

For operator action, only one rod bank can
be withdrawn at a time unless you're in the overlap
regi on where two banks can be noving simnmultaneously.

MEMBER WALLIS: So you bounded what's
possi bl e?

MR. SENA: That's correct.
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MEMBER WALLI'S:  Yes.

MR. FREDERI CK: Some of these trip
functions al so generate rod wi thdrawal bl ocks in the
system but those are not credited as part of this
anal ysi s.

As Chris nentioned, we do a range of
reactivity insertion rates and we al so anal yze this at
three distinct power |evels, as shown there. 1In
total, there's about 90 cases that are run.

Again, this 1is a very conservative
analysis. Initial conditions are biased, again to
give us the worst case results in terms of DNBR

MEMBER WALLI'S: Now CHer nobyl happened 20
years ago tonorrow. And | guess what they did was
they put a lot of reactivity into their reactor. A
t remendous anount.

CHAI RVAN DENNI NG  But not by rod
wi t hdr awal .

MEMBER WALLI'S:  Not by rod withdrawal ?

CHAI RMAN DENNI NG No. No. They did it --

MEMBER KRESS: They did it by noderator.

CHAI RVAN DENNI NG Mbder at or .

MEMBER KRESS: Negative coefficient. Not
noderator. Cool ant.

MEMBER MAYNARD: Starting froma very | ow
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power .

MEMBER KRESS: Yes, it was extrenely | ow.

MR. FREDERI CK: Again, the conservative
values for trip functions as well as initial
conditions and reactivity feedback reviews. The
hi ghest worth rod is actually assuned to be stuck out
of the core.

One thing to note is that at Beaver Vall ey
we have actually elimnated the capability to pul
rods in the automatic nod. So when our rod control
systemis in automatic, the rods cannot be w t hdrawn.
So it just elimnates sonme potential for this event to
happen.

Slide, please.

Difficult to see here, | guess, but the
curve here basically shows you a pl ot of what the DNBR
result is versus the range of reactivity insertion
rates that we' ve anal yzed for both m ni mumand maxi num
feedback. Essentially you see the limting case here,
the 1.57 result. W're actually at a very |ow
reactivity insertion rate. Essentially the |ower
rates cause the systemto respond sl ower so you tend
to get a worse result in that case.

The table shows the pre-EPU and the EPU

result. Essentially there was very insignificant
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change in the result. Primarily that is due to the
fact that we've changed the correlation fromthe old
correlation to the WRB-2M in whi ch we gai ned sone of
the margin. Again, that's associated with the real
effect of the RFA fuel and the internediate flow
m xers. So essentially we gained a nmargi n back that
t he power uprate woul d have used here for this event
by changi ng the fuel pipe.

And again, | just want to nention that the
1.551imt that's applied to this event and t he ot her
ones, we al so have 20 percent of margininthat limt.
So it's a conservative anal ysis and we have nargin.

CHAI RVAN DENNI NG Not to inply you have
the old fuel in there, but you ve said before it's
sormething |i ke a 20 percent effect on DNBR, the m xing
that's occurring there?

MR. FREDERI CK:  Yes.

CHAI RVAN DENNI NG So that if you had done
t he power uprate with old fuel, you would have had
sonmething like 1.37 or is that over estinmating what
the inmpact would be? GCkay. Suppose you had done
power uprated but you had old fuel in there --

MR. FREDERI CK: Right.

CHAI RMVAN DENNING -- woul d you have

gotten about a 1.37 here? |1s that your assunption?
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MR. FREDERICK: Chris, can we predict
t hat ?

MR McHUGH: | can look that up. | think
we actually made those runs. Because we had pl anned
to do the power uprate before we had a conplete
transition to RFA fuel. | believe | have that on ny
| apt op.

CHAI RVAN DENNI NG Ckay.

MR McHUGH W were going to limt
peaki ng factors on the burnt fuel, and so it woul dn't
have been a direct --

CHAI RVAN DENNI NG There woul d have been
ot her things that could have done --

MR. McHUGH: Right.

CHAI RVAN DENNING  -- that it would have
reduced the --

MR, McHUGH: Correct.

DR. BANERJEE: Is it 20 percent
di fference, the new fuel in rough terns?

MR. MHUGH  Twenty percent margin was
what they gained by adding the IFM grids to the RFA
fuel. So, yes, it was about a 20, 21 percent increase
in DNB margin fromthe old fuel to the new.

DR. BANERJEE: Magi c.

CHAI RVAN DENNI NG Magi c.
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MR BURGER Yes. |If we were to have the

old B5H design in there, the peaking, |ike Chris said,
woul d have been a lower limt that we do have, because
you don't have those | FMs and so they woul d have been
the limting assenbly in the core.

MEMBER WALLI'S: And all good engi neering
seens |like magic to the |aynan.

DR. BANERJEE: | think Jeff Hewitt m ght
di sagree on this one.

MR. FREDERI CK: Ckay. The next event that
we're going to talk about in sonme detail is the
spurious Sl or invertent DCCS. Again, this is another
condition Il event, which is initiated by either a
mal function in the systemwhich trips the Sl signal or
perhaps sone error in doing sone testing of the
syst ens.

The SI or the safety injection signal wll
generate areactor trip and a subsequent turbine trip.
DNBR for this event really isn't chall enged because
you're adding cold borated water into the system

The primary concern here is filling the
pressurizer, which again can enlist the val ves and
actually water through the safety val ves.

Again, this is a very conservative

anal ysis and we have actually done better estinmate
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type anal yses whi ch show we do not overfill. But in
the conservative safety analysis we do fill the
pressurizer and |lift the safeties.

Now the conservatism that go into this
analysis, again, are primarily in the initial
pressuri zer |evel again assumed to be setpoint plus
uncertainty at a high condition and also at the high
T, condition, which raises the |evel again.

The initial conditions in tenperature and
flow are all biased for the worse results.

W actually run this with and without
pressuri zer heaters, which is a control systembut it
ends up effecting the tenperature of the water, which
is one of the inputs into the valve operability
anal ysis. Colder water generally is worse for the
val ves than hotter water.

Again, two high head punps start, and
that's essentially what fills the system For this
analysis the PORVs which normally would open and
prevent the safety valves from opening for this,
they're not credited essentially because they are a
control system

One assunption that we also make in here
i s that when cool water enters the pressurizer asit's

filling up, that water is assumed to m x
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i nstantaneously with the bulk fluid where you woul d
expect some stratification normally. That, again,
mnimzes the tenperature in the pressurizer and
that's an input into the value operability analysis
and it makes it nore conservative.

Essentially this event ends when the
operator takes action to either open the PORVs or
shutdown and reset the SI signal and turn off the
punps.

If you look at the next slide, the
assunption nade here is that occurs at 10 m nutes.
And we've done sinul ator studies to assure ourselves
that we can neet that limts.

MEMBER WALLIS: Isn't he watching his
pressurizer level all this tine?

MR. FREDERI CK: CGeorge, do you want to
speak to that?

MR. STORLIS: Yes. |'m George Storlis.
| represent Operations and ny background has been
years of controlling Operations.

The pressurizer level is a key paraneter
that's nonitored and it's the duty of the licensed
operator at all times. And managing that level in the
crises of an inadvertent SI is of utnobst inportance.

The aut omati c f eat ures systens prevent the
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manual shutdown for a period of tine at the onset.
But the paraneters are nonitored. The procedures are
detai |l ed, energency operating procedures are foll owed
and the term nation of the flow rates when determ ned
not required are of imredi ate inportance.

CHAI RMVAN DENNI NG  What's your backup
slide here? Everything you took there, | get curious.

MEMBER WALLIS: Curious about it, huh?

MEMBER S| EBER:  Sure do.

MR. FREDERICK: This is just plots from
the analysis results. W see here that a pressuri zer
goes to its maxi mum |l evel in about 7 m nutes.

Next slide.

This shows the pressure as the safety
val ve cycl e opened and cl osed. 1In cycling, the nunber
of cycles is another inportant paraneter that we need
for our valve analysis. And for this case you can see
we have five cycles of the valve before the operator
mtigates the event.

MEMBER SIEBER And that's in a 100
seconds, roughly, 150 seconds?

MR FREDERI CK: That's correct. Yes.

DR. BANERJEE: Do you get any two phase
fl owthrough these valves or is it just bl ow ng stean?

MR. FREDERICK: Well, in this case the
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pressurizer is full, so --
DR BANERJEE: So you get water?
MR. FREDERI CK: -- a water discharge.

VMEMBER WALLI S: But doesn't it flash when

it gets --

DR. BANERJEE: Yes.

MEMBER S| EBER:  Yes, it does.

MR FREDERICK: Yes. It flashes in the
di scharge --

MEMBER WALLI'S: Now there's indication of
tenperature in the discharge line, isn't there, inthe
control roon? Probably rings a bell or sonething.
When there's a tenperature in the discharge |ine from
the pressurizer it's neasured, isn't it?

MR. FREDERI CK: Yes. There is a tail pipe
alarm yes.

MEMBER WALLIS: He's told. As soon as
this thing happens, he's told if he doesn't know
al r eady.

MR. FREDERI CK:  Yes.

MEMBER S| EBER:  You can assume that the
water in the pressurizer is saturated.

DR. BANERJEE: In which case it will get
critical fast.

MEMBER VALLIS: Critical flaw at pressure.
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Ri ght .

DR. BANERJEE: So do you use a critical
flow cal culation at that point once it cones out?

MR. FREDERICK: Chris, the safety valve
flow nodel, is that --

MR MHUGH: | believe it's critical flow
-- the first cycle usually starts out with a little
bit of steam and then the pressurizer rapidly fills
once it opens and the remai nder of the cycle is water.
And then the renmi ni ng cycles are typically all water.
The first one does start with steamtypically.

MR. FREDERI CK: This slide just shows how
the pressurizer water tenperature drops as your
di scharging water out of and it's insurging. And
again, it's assuned to instantly honobgeni ze and reach
a bul k tenperature.

DR. BANERJEE: Do you have a graph of the
di scharge rate? | mean, how the discharge varies?
You showed a slide previously, | think that was --

MEMBER WALLIS: It seens to depressurize
very rapidly on that slide.

DR. BANERJEE: Yes.

MEMBER WALLI'S: There seens to be plenty
of flow there.

MR. FREDERI CK: The nmass flow rate out of
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the valve, is that what you're asking?

MEMBER WALLI S:  Yes.

DR. BANERJEE: It nust be very high.

MR FREDERICK: Yes, it is.

MR MHUGH | think | have that
i nformati on on ny | aptop.

MEMBER SIEBER. So you're solid, there's
no cushioning effect fromany steamin there. So the
pressure is going to go up very rapidly.

DR. BANERJEE: Can | see the previous
slide, please?

MEMBER WALLIS: See how rapidly it cones
down?

MEMBER SI EBER: Again, because you're
sol i d.

DR BANERJEE: Yes. You don't have to do
it now, but if you' ve got it on your laptop, nice to
see it.

MR FREDERICK: Chris, it's in the RA
responses that we submtted, so --

DR. BANERJEE: Is it?

MR. FREDERI CK:  Yes.

DR.  BANERJEE: The 3, 000 pages or
somet hi ng, no?

MR. FREDERI CK: So, again, yes this
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anal ysi s does generate overfill of the pressurizer and
as such, theresults are essentially used as inputs to
an evaluation that we do to determ ne whether or not
the safety valves are going to function under the
conditions that we're presenting to them

The valve evaluation uses WCAP 11677
net hodol ogy. And that's primarily based on results
from the EPRI valve testing that was done post-TM
where they actually put water through the val ves at
various conditions and tenperatures.

The PORVs are also qualified. W | ooked
at those in ternms of water discharge as well as the
di scharge piping on both the PORVs and the safety
val ves. W' ve analyzed all the lines for these
condi tions and shown that we nmet the limts.

MEMBER WALLIS: Because you can get
choking in the discharge line. Can get critical flow
in the discharge |line because the depressurization is
t remendous.

MR. FREDERICK: Yes. Ws it a RELAP
analysis to generate the forcing functions on that,
M ke?>

DR. BANERJEE: Yes, you can get multiple
choking in lines like this, but RELAP wouldn't

calculate that, | woul d think.
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MEMBER S| EBER:  Yes. There's a nunber of
elbows in that line. | think the analysis that was
done was to nake sure that the |ine woul d stay intact.
There's trenendous forces on that |line as this slug of
wat er goes - -

MEMBER WALLIS: Well, if it chokes at the
di scharge into the drain tank, that's where you worry
because then you get a pressurization of the whole
l'ine.

MEMBER S| EBER:  Yes. Well, | would inmgine
al nost i nredi ately the drain tank ruptured just with--

MEMBER WALLIS: No. There is a while,
isn't there, before that happens?

MEMBER S| EBER:  Pardon?

MEMBER WALLIS: Isn't there quite a while
bef ore that happens?

MR TESTA: Yes. This is Mke Testa.

W analyzed the piping from the
pressuri zer fromthe pressurizer itself and including
t he pi ping down to the PRT. And as Ken said, you know
once we overfill, of course, and we're putting water
down the line, we used the RELAP conputer code to
derive the forcing functions. And then incoded that
into the piping analysis, piping nodel to nake sure

that the piping and the supports would renmain intact
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or acceptabl e.

MEMBER WALLI'S: You don't challenge the
rupture disk of the drain tank?

MR. TESTA: No, | don't believe we did.

MEMBER SI EBER. To what, 50 pounds?

CHAI RVAN DENNI NG We're runni ng behind
but that's okay. W're going to let this go.

MEMBER WALLIS: You nean we may be a
little late tonight?

CHAI RMAN DENNI NG Exactly.

MR. FREDERICK: | just have one nore area
before --

CHAI RVAN DENNI NG  That's okay.

MEMBER WALLI'S: Are you going to do |large
break LOCA before you --

MR. FREDERI CK:  Yes.

CHAI RVAN DENNI NG Yes.

MR FREDERI CK: One ot her issue which the
Staff raised on the concern here was if the PORVs
opened, they wanted us to denonstrate that we had a
qualified signal for themto close, even though the
PCORVs are considered a control grade. However, they
do have a signal which conmes out of the protection
grid systens which close the valves on a | ow pressure

signal fromthe pressurizer. So the concern here was
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if you needed to rely on bl ock val ves which woul d be
avai | abl e then that was nore of a condition II1, that
we were able to denonstrate that we do have a
gualified signal to close the val ues.

So sunmary on the spurious SI, we have anal yzed
the valves for the water discharge condition was
identified and we're convinced the val ves can pass
wat er wi t hout damage. Likewi se, for the PORVs and the
PCRVs do have the qualified signal to close. And this
event will not promulgate a condition Il event.

MR. SENA: Again, this is Pete Sena.

| just want to al so reenphasi ze a coupl e
of things.

Jack, you asked about the PRT, the
ruptured di sk goes at a 100 pounds, not 50 pounds. And
additionally, we've sinul ator crews both units through
an inadvertent SI scenario. And they are able to
di agnose the event, confirmthat we do not have the
actual real event such as a LOCA or a tube rupture,
and termnate the SI prior to going to solid
conditions. And actually, in 2002 we had a real
i nadvertent SI on Unit 1. And based on that rea
pl ant data we also did go solid in that case.

CHAI RVAN DENNI NG What was the nature of

the event that occurred? Howdid it --
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MR. SENA: \What happened in 2002 at Unit

1, one of our main steamisol ation val ves cl osed due
to a hunman perfornmance error involving the building of
scaffolding. The closure of that valve then resulted
in alow steam ine pressure fromthe other two steam
generators supplying the turbine. So again, you do
not have a valid steanline break, but that's what it
sensed at 500 pounds |ow steamline pressure. So a
safety injection signal was actuated and a reactor
trip fromfull power.

CHAI RVAN DENNING  Two hi gh pressure
poi nt s?

MR. SENA: Yes, two high pressure safety
i njection punps actuated, all ECCS punps actuated
Operators were able to progress through the EOPs and
termnate the SI prior to going solid.

MR. FREDERI CK: Just to wrap the non-LOCA
di scussion here. Again, for the anal yses that we've
done we've shown that we neet all the DNBR limts as
wel |l as the pressure limts for primary and secondary.
And all the acceptance criteria for the condition |1
11l and 1V events are net at the EPU conditions.

Again, that's it for the non-LOCA and
we'll nove on to |arge break LOCA unless there's any

guestions on that.
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For EPU we have, again, gone to the best
esti mate LOCA nethodol ogy, as we discussed before
And, again, this is the original 1996 approved
net hodol ogy that Westinghouse has wused for many
pl ant s.

Due to the nethodology, there is sone
benefit in terms of the PCT result as well as changes
that were made in the contai nnent and accumnul at or
m ni mum pressure, which al so provi des sone benefit in
terms of the PCT. The container pressure associated
with conversion increases the initial operating
pressure about 4 psi. And that increase in the back
pressure transi ent that associ ated with the LOCA event
does provide a benefit interns of PCT. And primarily,
this is due to a reduction in what we call downcormer
boiling. The downconer boiling tends to inpede vessel
refill and that is very sensitive to the contai nment
back pressure.

Also we did primarily for small break
anal ysis we raised the mninmum accunul ator pressure
and that had a small benefit here as well.

So essentially sonme of the margin that we
woul d | ose from EPU we have regai ned by sone of the
ot her plant changes that we've nade.

And the results, as shown on the next
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slide here --

DR BANERJEE: What is the small slide?

MR. FREDERI CK: Ckay. This is a general
di scussi on about what DE nethodology is. |If you're
interested, we can talk about it.

MEMBER WALLI'S: No. They're conservative
assunptions, all of these things.

MR. FREDERI CK: Yes. This basically goes
t hrough what assunptions are bounding and then the
bal ance that | tal ked about howthe uncertainties were
rolled into the final PCT val ue.

MEMBER WALLI S: A response surface type of
thing, is it?

MR. FREDERI CK:  That met hodol ogy, yes, it
does use the response surface.

MEMBER WALLIS: Now what surprised ne
here, maybe |I'm ignorant of these, it looks as if
you're limted by your maxi mum hydrogen generati on.
Usual ly the peak clad tenperature that limts. And
you seemto have an awful |ot of oxidation in yours.

MR. FREDERI CK: I n the BELOCA net hodol ogy

MEMBER WALLIS: Is it because it stays hot
for along time or sonething, is that what it is?

MR. FREDERI CK: Par don ne?
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MEMBER WALLIS: Wy are the oxidation

nunbers pushing the limt? Usually it's the peak clad
tenperature. 1Is it because --

VR. FREDERI CK:  For the hydrogen
generati on.

MEMBER WALLIS: -- the tenperature stays
high for a long tine or sonething?

MR. FREDERICK: Right. Matt, do you want
to address that in terns of the conservatisn®?

MEMBER WALLIS: A bit strange to ne.

MR CERRONE: Yes. This is Matt Cerrone
wi th Westinghouse.

vell, first of all, you're right. They do
have an extended refl ood period so they have a hi gher
PCT and you can see this manifests itself in the core
wi de oxi dati on nunber.

In the nethodol ogy, the devel opnent of
that nunber is conservative. |It's very conservative
in that the transient used to generate the nunbers
devel oped based on PCTs that are beyond the 9th
percentile and it has -- the transient goes for a
| onger period of time than the PCT transient.

So basically what you're doing is you're
maki ng sure that you have a high transient that has a

hi gh PCT and has an extended refl ood period. Ckay.
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And then beyond that, the 1ocal

uncertainty code that we use extends the refl ood heat
transfer longer in time. So basically it's a
conservative nunber. And the nethodol ogy all ows for
addi ti onal COBRA/ TRAC cal cul ations to be perforned as
a measure to reduce the additional -- reduce the
conservatismuntil ultinmately you show success at the
hydrogen generation, 1 percent acceptance criterion.

Three's an additional work that could be
performed to show additional margin in that nunber.

MR. FREDERI CK: Yes. | guess the answer
there is we do enough to show we neet the limt and we
don't push it beyond that, although there are
additional margin to be gai ned.

MEMBER WALLIS: But the question for
West i nghouse, is this an unusual plant where the CWO
the core wide oxidation seens to be the limt here?
It doesn't seem to be in ny nmenory a very conmon
t hi ng.

MR. CERRONE: Well, no, it's not all that
comon, certainly.

MEMBER VALLIS: |Is there sonething unusual
about this plant or the method of analysis, or what?

MR. CERRONE: No. It's not unusual. The

eval uation techniques were in line with what was in
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t he approved evaluation nmodel. So | think here we're
just seeing a PCT and a high oxidation, a higher

oxi dation nunmber. But |like | had said additional work
could be perforned if it was so needed to generate
addi ti onal margi n and t he maxi mum hydr ogen generati on
nunber .

DR. BANERJEE: Are you going to show us
some curves or clad tenperature with tines so we get
a feel for what's going on?

MR FREDERICK: | did not include those,
no for the large break. | do have sone for snall
br eak.

DR. BANERJEE: So it would help, | think,
in answering some of these questions to see how | ong
the fuel clad tenperature remained high or whatever
and when reflood cane in.

MR. FREDERI CK: Matt, do we have the
BELOCA WCAPS her e?

MR. CERRONE: Yes, | brought Unit 1 and
Unit 2 reports with ne.

MR. FREDERI CK: Ckay. Well, the technical
reports do have that information if you want to | ook
at it.

DR BANERJEE: Yes. W don't need all the

details, but at least a few for the tenperature
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transient. And they can show it |ater, maybe.

MR CERRONE: | could check to see if am
el ectronically, if not I have |I think a reference
transient wth the one break would show an
illustration.

MR. FREDERI CK: Yes. Just make sone copies
of those graphs.

DR. BANERJEE: Right.

MR. FREDERI CK: And then you can pass them
out .

DR. BANERJEE: O the relevant graphs.

MR. FREDERI CK: Ri ght.

CHAI RVAN DENNI NG And we coul d do that
during lunchtime and then | ook at themafter lunch if
we want to take a | ook at that.

MR. FREDERICK: So essentially a PCT

transient --

MR. CERRONE: OF the |arge LOCA.

MR. FREDERI CK: For the | arge LOCA

CHAI RMAN DENNING  Yes. | think
particularly --- yes. You'd |ike to see also if you

can in what tinme period is the hydrogen being
generated. Over what tinme period --
MEMBER WALLIS: Right. Right.

CHAI RVAN  DENNI NG -- is hydr ogen
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generation occurring.

MR CERRONE: It'Il help illustrate that.
| mean, the tinme at the transient is above 1700 degree
is when you'll be oxidi zing.

MR. CARUSG The transient, though, that
you're going to show us is that necessarily the one
t hat produces the maxi mum hydrogen generation?

MR. CERRONE: No.

MR. CARUSO. That's a problem Because
you probably don't have the graph that generates
maxi mum hydr ogen generation. So --

MEMBER WALLIS: It's not the sanme as the
PCT graph.

MR CARUSO It's not the sanme as the PCT.

MR. CERRONE: For each period; bl owdown,
early reflood and late reflood. A PCT at the 95th
percentile is developed in this nmethodology. 1In the
95 EM an additional COBRA/ TRAC transient's conputed
where the PCT cal cul at ed goes beyond that of the 95th
for each of the three periods. So what you do themis
you capture the oxidation period above the 95th
percentile with the COBRA/ TRAC cal culation. So you
oxi di ze above the tenperatures all experienced in each
period at the 95th percentile an you capture the tinme

and tenperature.
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MR. CARUSOC Is that the scenario you're

going to present to us?

MR. CERRONE: Well, | was just thinking
through that. The engineering report, | do not
believe, provides the oxidation transient that was
devel oped.

MR. CARUSO That's what | was wonderi ng

MR FREDERICK: Yes, | think it will be
somewhat representative.

MR. CARUSO  Ckay.

MR. FREDERI CK: Kind of a general --

MR. CARUSO  Because you just have to be
careful, Sanjoy. | think you' re |ooking for the
actual transient that generates that .98 percent and
you're not going to see that. You're going to see
sormething simlar.

MR CERRONE: Yes. | think what we can do
is take each tinme period --

DR BANERJEE: The reason, of course, is
that what -- at |east the way you're putting it, it's
a very conservative cal culation, right?

MR. CERRONE: Correct.

DR. BANERJEE: Maybe we need to have that
when you show -- well, the first thing it would be

nice to get the curve which produces that .98, which
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is relatively close to the limt, right?
The second i s that the conservati smmaybe
shoul d be just listed as a snapshot for us to see so

that we can say okay, that .98 is really an upper

[imt, | neanit's very conservative or sonething like
that. Did | cone across? | mean, do you have a feel
for it?

MEMBER WALLI'S: Because we're di scussing

a power uprate and it hasn't changed trenmendously from

. 91.

DR. BANERJEE: Right. That was pretty
hi gh al r eady.

MEMBER WALLI'S: Yes, that as pretty high
al r eady.

DR. BANERJEE: It went froma very
conservative calculation of .91 to a best estimte of
. 987s

MR. CERRONE: Well, we need to keep in
m nd that the oxidation calculation is conservative
even in the original '96 evaluation nodel using
COBRA/ TRAC. And keep in mnd al so that additional
COBRA/ TRAC cal cul ati ons coul d be perforned at vari ous
power |levels to capture the rod power senses
t hroughout the core to give you nore and nore -- to

give you additional levels of margin. The idea is
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that there's a regulatory limt that we nust conply
with. And we basically provide a sufficient anount of
evi dence that we've nmet that limt.

DR. BANERJEE: Yes. | guess when you say
best estinate here, you really have markings in this
best estinmate.

MEMBER WALLIS: Yes. It's not totally best
estimate. .

DR. BANERJEE: Yes.

MEMBER WALLIS: There's a lot of
conservatismon top of it.

MR. CERRONE: Yes. Especially in the
oxi dation cal cul ation. W look forward to the ASTRUM
when we nove to ASTRUM with this because there is
oxi dation margin.

DR. BANERJEE: Perhaps that could be at
| east clarified. Because |I'm confused.

MEMBER WALLIS: Well, | think the best
esti mate nunmber would be nuch lower if you went from
the nean rather this 95th percentile in that.

MR. CERRONE: | woul d agree.

MEMBER SI EBER: The difficulty, though, is
in regulatory space you either neet the nunber or you
don't.

MEMBER WALLIS: That's right. That's
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right.

MEMBER SI EBER. And the conservati smyou
have - -

MEMBER WALLI'S: And you do have enough to
do that. Right. Right.

MR. CERRONE: There's always been plenty
of ways to find margin --

MEMBER WALLI'S: That's why it came out to
. 98 because you had to be under one.

MR. CERRONE: Sure. | nean you did a
sufficient nunber of cal cul ati ons, you show
conpl i ance.

MEMBER WALLIS: That's right. |
under st and.

DR. BANERJEE: Anyway, we want |isting the
assunptions and conservatismw th that curve, then at
| east we have a feel for it.

CHAI RVAN DENNI NG Ckay. | think we can
proceed.

MR. FREDERI CK: (Ckay. Yes, we're done
after this one.

The one thing | wanted to point out here
was that the P-clad tenperature that you see there for
Unit 1 will be a different nunber as even the draft

SER. When we did the original Unit 1 analysis the
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result came out to 2144. And those original anal yses
were based on different containment operating
conditions that we had in place at the time or we're
proposi ng for the contai nnment conversion. Wen we
changed those initial conditions, we went back and
reanal yzed both units. And the nunmber for Unit 1
dropped primarily because we |owered our peaking
factor limts associated with Unit 1 analysis because
we were seeing an unacceptable increase due to the
cont ai nment pressure change. So that's the result
that we will be reporting essentially is officia
50.46 type results is the 21 nunber.

DR. BANERJEE: What is the reason for the
different between Unit 1 and Unit 2?

MR. FREDERICK: In the results?

DR BANERJEE: Yes.

MR. FREDERICK: The nmjor difference
between the plants is in the downconmer area. One unit
has what they call thermal shields and the other one
has the neutron bl anket. And those represent,
basically, fairly significant thermal masses but they
are different between the plants. So Unit 2 tends to
be a lot less sensitive to downconer boiling type
conditions, |ow pressure in containment than Unit 1.

Initially actually Unit 1 resolve was
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actually nuch higher, was 2144 for simlar input
conditions. For exanple, the peaking factors were
originally all the same. The result here is that
they're not that different here, but actually Unit 1
here is restricted to a |ower peaking factor limt
than 2. The difference is in the plant is reflected
in the anal ysis.

DR. BANERJEE: Rai sing of the containnent
pressure didn't take care of this downcomer boiling
probl enf

MR. FREDERICK: It helps, but it does not
conpl etely elimnate.

That's all | had on large break. | guess
we're going to shift over to the NRC now.

CHAI RVAN DENNI NG  Yes. W'l at |east
start the Staff's presentation here and then we'll see
if we want to have a breaking point in the mddle of
it, if that's okay.

MR. M RANDA: (Ckay. The answer to your
first questionis we're using this overhead projector
because | have sone transparenci es with sone transi ent
plots on there and I'd like to have the ability to
draw on t hem

My name is Sam - -

MEMBER WALLIS: On the screen, whatever
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you do.

DR. BANERJEE: Well naybe draw on the
screen so we can have it changed and focused.

MEMBER SIEBER:. W already tried that.

MR. M RANDA: My nane is Sam M randa.
work at the PWR Systens Branch of NRR as a technical
revi ewer.

|'ve been with the NRC for a little nore
than 5 years. And before that tinme | worked for
West i nghouse as a nucl ear safety anal yst for al nost 25
years, during which time | used LOFTRAN code and
worked with the author of LOFTRAN, Toby Burnett to
wite several routines in LOFTRAN

First I will go quickly through the --

DR BANERJEE: Whiere are these slides?

MEMBER SI EBER: They're in here, | think.
| "' m goi ng blind.

MEMBER WALLIS: That's al nost as good as
t he ot her one.

MR. M RANDA: (kay. For the EPU at Beaver
Vall ey there is no change in the fuel design. By the
time the EPUwW Il be inplemented, the entire core will
be conposed of robust fuel assenblies. And there's
been no change i n t he net hodol ogy used for the nucl ear

desi gn.
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As far as thermal hydraulics is concerned,
since the entire core is robust fuel assenblies,
there's no DNBR penalty for the fuel transition. And
the THINC | V code has been repl aced by the VI PRE code
in the DNBR eval uati ons.

Both --

DR BANERJEE: The difference between
t hese codes?

MR. M RANDA: The VIPRE code seens to be
nore flexible. You can nodel cores with, for exanple,
hexagonal lattices rather than just square lattices.
There are features in VIPREthat allowit to do things
t hat THI NC has probl ens doi ng.

DR BANERJEE: Are these subchannel codes
or what ?

MR. M RANDA: They're detail ed core nodels
where you can have a hot channel an you can have
surroundi ng fuel assenblies and you can al so nodel the
fuel itself, the pellet, the gap and the clad,
cal cul ate tenperatures and stresses and heat fl ux.

Bot h the revi sed thermal desi gn procedure
and the standard design procedures were used in the
anal yses depending upon the limts of these nethods
and the requirenents of the accident analyses

t hensel ves, as discussed earlier by M. Frederick.
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This is a review of the |large break LOCA
anal yses and as conpared to the 10 CRF 50.46 limts.

CHAI RVAN DENNI NG And you' re showi ng the
ol der version of the peak clad tenperature for Beaver
Val l ey 17

MR. M RANDA: The ol der version?

CHAI RMAN DENNI NG That's not 2144
anynor e.

MEMBER S| EBER: Yes, that's one cycle
before the cycle --

MR. M RANDA: Revi sed.

MR FREDERI CK: Ken Frederick.

That is the value that we had on our
original analysis before we reanal yzed.

MR. M RANDA: Yes. W didn't incorporate
t he new nunber in this slide, but yes the |licensee has
subm tted a new nunber.

MEMBER WALLI'S: This is sonething that we
don't have, this slide, is that right?

DR BANERJEE: Do we have this slide?

MR. M RANDA: No, you don't have this
slide. This was added at the |ast m nute.

CHAI RVAN DENNI NG So you'll get us a copy
of this. GCkay. But there's nothing new on there?

MR. M RANDA:  No.
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CHAI RMVAN DENNING  Stick it up just
anot her second. That's basically just supposed to show
us what the applicant cal cul at ed.

MR. M RANDA: Right.

CHAI RMAN DENNING Right. And we've
al ready seen that.

MR. M RANDA: And to show you that the
limted have been net, yes.

CHAI RVAN DENNI NG  Ckay. Good. Thanks.

MR MRANDA: |I'mgoing to get into a
di scussion here about the nargins and acceptance
criteria and then which will lead into a di scussion of
the results for three exanpl es of transi ent anal yses.
And this is going to be very basic.

We have on the left hand colum the ANSI
criterion that defines conditions I, IIl, Ill and IV
events and the acceptance criteria and howwe get from
there to the analysis criteria.

The ANSI standard from 1973 defines
anticipated transients condition Il events, otherw se
known as anticipated operational occurrences. As
events that could occur during the cal endar year of
operation at a plant. And it's defined basically as an
event that basically requires no nore than a reactor

trip. Plant trips you correct a condition and you're
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back to power in short order.

There are basically three analysis
criteria that apply to condition Il events. One is
t hat the RCS does not overpressurize and al so the main
st eamsyst emdoes not overpressurize. Another is that
you have no fuel clad damage, and this denonstrated by
showi ng that you neet the DNBR safety analysis limt.
And finally, that the condition Il event does not
develop into a nore serious event. And this criterion

is designed to prevent a shortcut or short circuit in

the sense that you can't have a condition Il or IV
event that originates as a condition Il event with a
condition Il frequency of occurrence. Because a
condition 1Il or 1V event has other acceptance
criteria.

And as far as anal yses are concerned, this
| ast condition that the event does not pronulgate into
a nore serious event i s shown by denonstrating t hrough
anal yses that the pressurizer doesn't fill. And this
is done to preclude the possibility of passing water
t hrough any of the pressurizer relief or safety val ves
whi ch may not be qualified for water relief. And in
determ nistic accident analysis if a valve is not
qualified for water relief, it's assumed to stick

upon. And a stuck open valve then constitutes a snal
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break LOCA in the steam space of the pressurizer.

Anot her option to satisfy this criterion
is to qualify the valves in question, either the
pullers or the safeties or both. And in this case
Beaver Valley is qualified to safety val ves.

Condition I1l events which nay occur
during the lifetinme of the plant, there is sone
al l omance for fuel clad danage. And these are
governed mai nly by the dose consequences whi ch have to
neet the 10 CRF 20 release limts. But in nany cases
in accident analyses this is satisfied nerely by
neeting the nore stringent condition Il criteria.

As far as condition |V events are
concerned, the limting faults also dose criteria
apply, 10 CFR Part 100. And, again, a lot of the
acci dent anal yses, steamine break is one exanple,
where this is satisfied by neeting the condition Il
criteria.

There's also 10 CFR 50.46 with the PCT
l[imts and so on. And that's all ained at the ANSI
standard from 1973 which tal ks about maintaining the
ability of protection systens that are needed to
mtigate the event. And that goes to the -- of the
core and mmi ntai ning core geonetry.

I n acci dent anal yses found in Chapter 15

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

174

t he non-LOCA events, this is often shown by show ng
that there's no boiling in the RCS system and no hot
| eg saturation. And this happens to be a Wstinghouse
internal criterion. By showing that there's no
boiling in the RCS, you can show that the core wll
not uncover and the event ends there. The eval uation
need not continue to nore conplicated factors. It
al so happens, it's very convenient for Wstinghouse
since LOFTRAN i s not capabl e of nodeling a two phased
flow. So when you reach a hot |eg saturation you
shoul d be done with that analysis.

There's anot her category here they added,
ATWE. ATW5 is not covered by this ANSI standard.
ATWE was i nvented in 1969 by an ACRS consul tant named
Dr. Epler. And the Staff issued guidelines for
anal ysi s of that ATWS and acceptance criteria in WASH
1270. And ATWS was the first category that was to be
anal yzed according to a probabilistic safety goal of
no core damage. | believe it was sonmething like 10 to
the minus 5 then it went to 10 to the mnus 7, then
it went back to 10 to the mnus 6. But the various
vendors submitted anal yses in 1974 to show t he
consequences of ATW5. And this issue continued until
the promulgation of the ATWS rule in 1986, 10 CFR

50.62 which actually does not require analyses. It
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just requires the installation of certain hardware.

For PWRs this is a diverse SCRAM system
and an ATWS nitigation systens actuation circuitry.
And for Westinghouse plants it's just the AMSAC
system because Westi nghouse denonstrat ed t hat DSS was
not justified.

ATWE anal yses are conducted on a best
estimate basis. And the principal criterion there is
RCS overpressurization. And the level C stress limt
was chosen as the acceptance criteria, 3200 psig. And
this is based on review of the various conponents of
t he RCS system and pi cki ng the weakest conponent. In
many cases that is the reactor coolant punp cases.

And another itemthat's inportant in this
level C stress limt is the valve disks for val ves
that are needed to proceed to safe shutdown. The
pressure has to be kept to a level such that there
woul d be no deformation of the valve disks so that
t hey renmai n operabl e and the plant can proceed to safe
shutdown after a ATWS

This is simlar to what you ve seen
before. This exanple, which is based on the WRB-2M
correlation shows that the correlation limt, the 95
percentile ability, the 95 percent confidence | evel is

1.14. And this includes wuncertainties that are
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encount ered duri ng t he devel opnent of the correl ation.

And then the design limt 1.22 includes
the operational uncertainties on power |evel,
tenperatures and flow rate nainly.

And then to this is added sone margin.
For Beaver Valley's case it's about 21 percent. And
this margin would include, for exanple, transition
core DNBR penalty, would include rod bow. 1In this
case, the transition core, the DNBR penalty doesn't
apply.

For t he react or cool ant pressure boundary,
|*ve chosen the level C stress Iimt, 1'll call that
the best estimate since it's used for ATWS anal yses.
And then the safety analysis |imt is the 110 percent
of design pressure, which | eaves us a nargi n of about
17 percent.

CHAI RMAN DENNI NG  One second. On the
1.55, Staff has accepted | ower values than 1.55 for
t hese kinds of transients, is that true on a CHF?

MR. M RANDA: Yes. Yes. That's true.

CHAI RMVAN DENNING This is a reasonably
conservative value fromyour interpretation?

MR. M RANDA: Yes. Yes, it's reasonable.
|"ve actually conpared to other plants, this has nore

mar gi n.
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CHAI RVAN DENNI NG  Thank you.

MR MRANDA: Now I'mgoing to talk a
l[ittle bit about margi ns and where they're found. And
in the first grouping is in the acceptance criteria
t hensel ves. And froma prior slide we saw that the
analysis criteria are nore stringent, there's nore
margin in there in order to show that the standard
acceptance criteria nmet. The standard acceptance
criteria sonetinmes can be a little bit hard to
nmeasure, but the analysis criteria have to be
nmeasur abl e.

So in the acceptance criteria thensel ves,
sonme events are anal yzed according to nore stringent
criteria. For exanple, the steamine break, a

condition IV event, or the conplete loss of flow, a

condition |1l event, are both analyzed according to
condition Il acceptance criteria neaning no clad
damage.

Then there's al so sone margi n between t he
acceptance criteria and the standard in terns of
shortcuts Iike the pressurizer nofill criterion. And
also as far as the fraction failed fuel rods. And the
condition Ill and IV event, for condition IV events
for exanple, the fraction of failed fuel rods is

| argel y determ ned by the dose consequences. And the
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fraction of failed fuel rods sone val ue i s chosen t hat
is known to produce acceptabl e dose consequences. In
a prine reading for Gnna, for exanple, there was a
statement in the Gnna SE which tal ked about the
assuned | evel of failed fuel rods. This refers to the
practice of doing an anal ysis, doing a rod census and
calculating the nunber of rod failure. And if it
neets sone predetermned level, for exanple, 10
percent, thenit's acceptable. Very often that numnber
is much less than that, maybe 2 or 3 percent. The 10
percent value would be used by the dose people as
standard practice. Get the dose consequences for a 10
percent |evel of fuel rod failures when the anal ysis
actual ly shows somet hing nuch | ess.

In the initial conditions and paraneter
values, the initial conditions for the accident
analysis are taken in the conservative direction.
Power |level, for exanple, would be at 102 percent
power. RCS tenperatures dependi ng upon the accident
anal ysi s and what they are | ooking for, very often the
RCS tenperature woul d be about 4 degrees higher than
nom nal. There's also sone | evel of steam generator
tube plugging that's assuned as well as pressurizer
and steam generator water |evels.

The protection system setpoints are al so
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taken in the conservative direction.

MEMBER WALLIS: This is what's done by
this plant. [It's not always done, is it?

MR. M RANDA: It's always done, yes.

MEMBER WALLI'S: Al ways done?

MR. M RANDA: Al ways done.

MEMBER WALLIS: Even in a best estimate
with uncertainty, you still have these conservatisnf?

MR. M RANDA: Well, these are not best
estimate anal yses. These are conservative anal yses.

MEMBER WALLIS: Conservative?

MR. M RANDA: Yes.

In practice, taking all of t hese
uncertainties in the conservative direction could
actually wind up with a plant in a configuration
that' s not possi bl e physically, but they do it anyway.
You might, for exanple, take the under bl ock val ues
for core reactivity and beginning of |ife values for
t enper at ur es.

Core reactivity feedback, for exanple.
They m ght take a nost negative noderator tenperature
coefficient which woul d occur at end of life, it m ght
be much nore negative than actually expected. And
then at beginning of Iife you would have a zero

coefficient or positive coefficient. The object there
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is not only conservatism but also to produce a very
wi de range of anal yzed space so that in the future for
core rel oads of different core designs with different
core noderator tenperature coefficients and other
coefficients, doppler for exanple, if those val ues for
the characteristic of the corereload fall withinthis
range, that would tend to elimnate the need for new
anal yses.

And Westinghouse calls this their rel oad
saf ety eval uation checkli st.

There's al so margi n added t o key par anet er
values used in the accident's analyses. Rod drop
time, for exanple, was typically 2.8 seconds. The
actual value is closer to 1% seconds. Safety
injection flowif it's conservative to have a m ni num
flow of, then the punp, the performance codes are
taken at a m ni num val ue.

Decay heat generation is anot her exanpl e.
Decay heat generation --

MEMBER WALLIS: Is this stuff in a Reg.
Qui de sonmewhere or is it actually in the rule, or is
it just the way it's done?

MR. M RANDA: This is the practice. Yes.

MEMBER WALLIS: This is precedent. It's

not rul e?
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MR M RANDA: No. It's experience.

MEMBER WALLIS: This is the way it's
normal Iy done?

MR. M RANDA: Yes. Yes.

Decay heat generation is another one |'m
sure you're famliar with. It's either 1971 nodel plus
20 percent or a 1979 nodel plus 2 sigm.

And Scram worth, typically for a
West i nghouse pl ant that m ght be 4 percent. The act ual
value is closer to 6 percent because they assune that
t he nost reactive rod is stuck out of the core.

Just in response tines. The same thing.
Typically rods don't get begin to drop until naybe 2
seconds after the signal was received. And that actual
value is closer to 1 second or .8 seconds

Also response tinmes in ternms of punp
startup tines to reach full speed or opening val ves.
For exanple in the safety injection systembefore fl ow
delivery could occur to the RCS, it mght be 10
seconds. It's actually less than that, especially if
you consi der for exanple the rel ati onshi p between fl ow
area and val ve position.

MEMBER WALLIS: Al of this sounds
qualitatively good. But until you put it in a termns

of a probability distribution or sonmething, | don't
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real ly know what you're gaining. | mean you say we're
going to assune 2 seconds when reality is nore like 1
But presunmably it's one with sone uncertainty.

MR. M RANDA: Yes.

MEMBER WALLI'S:  Your two is sonmewhere way
beyond the uncertainty bound or it's sort of 99.9999
percentile or sonething, or what is it? It sounds
good, but | don't have an idea.

MEMBER S| EBER:  You do rod drop tests and
| think two is the ultimate [imt, but nost of the
time a rod will drop around 1 second or 1.2 seconds.

MEMBER WALLIS: That's a qualitative
st at ement .

It all sounds good, but | just wonder why
it isn't all put into sone soundness, sort of
probabilitistic basis and then we can do a boundi ng
best estinmate with uncertainty.

MR. M RANDA: This nethod predates PRA

MEMBER WALLI'S: Yes, it does. It seens to
be a bit archaic. That's why you're using this
particul ar projector, isn't it?

MR M RANDA: It's consistent, yes.

MEMBER SIEBER: It's structural.

DR. BANERJEE: But it actually focuses

better.
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MEMBER WALLI'S: The focus is nmuch better,

right.

MEMBER S| EBER:  Structuralist.

MEMBER WALLIS: It's cheaper to do it this
way ?

DR BANERJEE: Sounds |ike these are sort
of limting values that you use?

MEMBER S| EBER  Yes.

MEMBER WALLI'S: They are.

DR. BANERJEE: One end of the probability
di stribution?

MR. M RANDA: That's right. It is possible
sonmetimes to do sensitivity studies where you i solate
somre of these things and you mght do the sane
anal ysis, for exanple, with a 2.8 second drop ti ne and
a 1 second drop tine and see what effect it has on
your parameter of interest. And you can do this for
hundreds and hundreds of cases and come up with somne
kind of a relationship. But it hasn't been necessary
as long as you show that the safety analysis limt is
nmet, there's no point in going any further.

DR. BANERJEE: And maybe you don't know
the probability distributions anyway, you know.

MEMBER MAYNARD: Ri ght.

MR. CARUSO That costs noney to determ ne
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t hat .

MR. M RANDA: \Well, okay.

MEMBER SIEBER Well, froma | egal
standpoint this nethod is nmuch easier to defend; you
either make it or you don't. You build a box and the
reactor fitsinthere, it's good. If it doesn't fit in
there, it's not good.

MR. CARUSO And if you have a probl em
neeting your criteria at sone point, then you go | ook
at an individual factor and say, well, is it necessary
for me to refine that value in order to neet the
criteria. And then you have to devel op the data
that's needed to support the value that you use. But
it's easier to use the limting value until you need
to.

MEMBER SI EBER. That's the old regul atory
system And it is still used pretty wi dely.

MEMBER WALLIS: It produces the sane
results on Monday as it does on Tuesday.

MEMBER SI EBER. That's great.

MEMBER WALLIS: Well, is an interesting --

MEMBER SIEBER: And Plant A and Plant B
| ook the sane if they are the sane.

MR. M RANDA: There' margin also in the

nmet hods used in the analyses. W heard a little bit
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earlier about critical flow through the pressurizer
safety valves. LOFTRAN has several critical flow
correlations in it and you use the appropriate nodel .

For exanple, steamine break you m ght
want a very high flow through the break.

For a case where you're worried about RCS
over pressurization and you're | ooking at flow through
the pressurizer safety valves, you mght use a flow
correlation that produces a | ower flow.

And it has, for exanple, honpbgeneous
equi i briumsubcool ed and sat urat ed nodel s, and noody
nodel s.

Again, for steamline break nake an
assunption that the steam break flow is dry steam
This maxim zes the cool down that the steam break
produces in the core and maxi m zes the core reactivity
response.

Inactuality, asteanline break woul d have
considerable entrainment init. And | knowthis from
experience because Turkey Point Unit 3 had a steanline
break in 1971 when they were doing pre-startup
testing. The core was not | oaded at the tine, but
they blew a safety valve off the header on the
steam ine and the steam generator blew dry in a tinme

that was nmuch faster than predicted by the conputer
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code. And the difference was attributed to water
entrai nment .

DR. BANERJEE: But | guess conservative
here must be carefully defined, right? It's
conservative with regard to sone specific paraneter
that is of concern, |ike peak clad tenperature,
reactivity or whatever.

MR. M RANDA: That's right. W'll see sone
exanples of that in the plots.

There's also as far as --

MEMBER WALLIS: What you're describing is
just what these guys did at Beaver Valley?

MR, M RANDA: Yes.

MEMBER S| EBER  Yes.

MR. M RANDA: Yes. This is standard
West i nghouse et hods.

MEMBER VALLI'S: | thought Westinghouse had
better methods now.

DR. BANERJEE: Well, only when they need

MEMBER SI EBER.  The answer is no? This is
the |icensing approach.

MR. M RANDA: Yes. This is nethodol ogy
that the Staff has seen before, it's famliar with and

has approved of.
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LOFTRAN and RETRAN, but inthis case we're

tal ki ng about LOFTRAN has a derivative nethod. They
call it to estinmate the DNB ratio. And this is a
shortcut.

Rat her than go through the VI PRE anal ysi s
to actually calculate a DNB ratio, LOFTRAN has the
results of sensitivity studies of the effect on DNB
rati o due to changes in pressure and tenperature. And
during a transient, as you nove through the transient
and you change tenperature and pressure, it cal cul ates
a DNB ratio. And this deliberately programred into
LOFTRAN to give you a | ower than expected DNB rati o.
And then the practice is dependi ng upon what the DNB
ratio is. For exanple, if you do a raw hydraulic
power anal ysis, then you cone up with a DNB rati o of
1.5 and the safety analysis Iimt is 1.55. You know
that 1.5 of value is conservative fromLOFTRAN but you
can't prove it. So you take sonme stake points from
t he anal ysis and you put themthrough a VI PRE anal ysi s
and you cone up with a better DNB ratio. And that's
very often rmuch higher, 1.6, 1.65, whatever. But it
does elimnate a |lot of VIPRE anal yses to go through
this estimte.

MEMBER WALLIS: | believe this is al

goi ng back to the days when it was expensive to use a
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MR, M RANDA
days. And furthernore,
use the conputer, but you

MEMBER WALLI S:
too, | think

MR. M RANDA:
you had to physically take
theminto another --

VEMBER WALLI S:

from one conputer to anot her,

MEMBER S| EBER

DR. BANERJEE

MR. M RANDA:

188

Yes. It goes back to those

not only was it expensive to

had to use several codes.

Took a long tinme to run,
Took a long tinme to run. And

t hose stake points and put

Take some perforated paper
or sonet hi ng.

And boxes of cards.

Boxes of cards.

And a technician

Yes. Yes.

with a piece of graph paper.

MEMBER S| EBER

MEMBER WALLI S:

Yes.

Now are we back in the

'60s or something here? This is very interesting.

MR. M RANDA

' 70s.

MEMBER WALLI S:

MEMBER S| EBER:  No,

t echnol ogy.
MEMBER WALLI S:

young and full of energy,

Yes. Actually we're in the
Back in the '60s.

that's 1970s

We shoul d all

feel really

right?
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MR. M RANDA: LOFTRAN was witten in 1970

and was in full use for |icensing analysis by 1971.
LOFTRAN i s an abbreviation for [ oss of flowtransient
and it was witten to do the loss of flow transient
analysis for the Zorita Plant in Spain, a one |oop

pl ant .

As far as transient assunptions are
concerned, the worse single act of failure in the
protection system is assuned, and this goes to the
| EEE 279 requirenments 279 requirenents. And then
again, the scramworth is based on the npst reactive
rod stuck outside the core.

And we heard a little bit about this
earlier, about no credit for operation of control
grade systens. And typically these are the
pressuri zer PORVs, heaters and spray. And such systens
are assuned not to be operating in a transient unless
their operation would tend to make the transient
Wor se.

Sonetimes you'll see in a set of accident
anal yses several cases performed with and without the
operation of the control grade system to see the
effect.

And then there are sone trips that are

just not taken credit for. And the exanple of the
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reactor trip on turbine trip was alluded to earlier.
And also the rods don't fall into the core when
offsite power is lost. The rods fall into the core
only after reactor trip signal is received.

| can discuss, by the way, before |I get
intothetransients, if you'reinterested | couldtalk
alittle bit about the overtenperature delta T trip
and how that's determ ned.

At this point I'lIl go to the concl usions.
The bottomline, very sinple, when we | ook at an
anal ysis, for exanple the DNBR limt. [If the m ni num
cal cul ated DNBR fromthe transient is greater than the
safety analysis limt, then the analysis 1is
accept abl e.

If the mninum cal culated DNBR should
equal the safety analysis limt, then the analysis is
still acceptabl e because we know that we have margin
in both the limt and in the accident anal ysis.

And i f the m ni numcal cul at ed DNBR shoul d
fall below the safety analysis limt, now we can't
accept the analysis because it hasn' t been
denonstrated that there's adequate margin stil
avai l abl e. There's obviously been sonme erosion of
that margin and we have no idea of how nuch is

remai ni ng. And this goes back to what you said, Dr.
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VWallis. W don't have that relationship between the
best estinate value and the uncertainty.

MEMBER WALLI'S: Now when the |icensee
cal cul ates these nunbers, he's not able to tweak his
code to make it less than or nore than? W all know
t hat by changing nodalization and tinme steps and al
sorts of things you can tweak codes to get different
results. He's not allowed to tweak his code? How do
you prevent himfromjust dialing a |l ot of tweaks and
eventually getting within the regul ations?

MR. M RANDA: Well, we can't prevent him
from doing that. And if the nodeling has been
accepted; an acceptable nodel should not be very
sensitive to things like tine steps and nodali zation
for a non-LOCA anal ysi s.

DR. BANERJEE: They generally are, that's
the problem | nean, essentially all these finite
di fference code depend on nodal volunes and tinme
steps. They're not nat hematically convert in any sense
of the word. They're too nonlinear. There's also
some weird things in them

MEMBER WALLI'S: Like the business of
mat chi ng the currant nunber at one and not sonewhere
el se, and therefore getting distortion there.

MR. M RANDA: You can tweak the code a
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l[ittle bit, but only alittle bit with LOFTRAN because

LOFTRAN is not like a LOCA nodel. It's a hard wired
simulation. It has a pressurizer. It has steam
generators. And you have very little | eeway as far as
nodal i zation i s concerned. You can put three nodes in
the hot leg or you can put 20 nodes in the hot |eg;
the results should not be that much different.

The sanme thing with the core. You can put
several nodes axially and radially inthe core but, it
won't have that nmuch of a difference.

MEMBER WALLIS: That's why we've al ways
said that the Staff should have the ability to run
t hese codes itself. Find out howsensitive they are to
t hese various things rather than just taking sonething
subnmitted by the | i censee, who has obvi ously optin zed
things to nake it | ook good.

MR. M RANDA: As a matter of --

MEMBER WALLI'S: O he has the chance to do
that, let's say. But you don't have these
West i nghouse codes run by the Staff, do you?

MR. M RANDA: Well, for Beaver Valley and
G nna we do have use of the LOFTRAN code. W have
access to the LOFTRAN code through Westinghouse's
office in Rockville. And we have the LOFTRAN manual

and we have the safety anal ysis standards.
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MEMBER WALLI'S:  When they report a nunber

i ke, whatever it is, 2748.5 when it should be 2750,
you can run your own LOFTRAN or whatever it is and
figure out if you can get it to 2502.1 or something?

MR. M RANDA: W coul d, yes.

MEMBER WALLI S: 2750.3 or whatever it is.

MR. M RANDA: Yes. Yes. W could change
a few paraneters --

MEMBER WALLIS: You have a really good
i dea of how much tweaking they could do to get what
t hey want ?

MR. M RANDA: |'ve done this tweaking
nmysel f.

MEMBER WALLIS: That's it, you're an
i nsi der .

MR. M RANDA: There isn't that nuch you
can do. You might be able to change the result by a
coupl e of psi, but unless you make sonme basi c changes
in the assunptions. You would need, for exanple you
woul d need to change the critical flow nodel that
you're using. And naking changes |like that require
justification. You need to have a reason for doing
t hat .

MEMBER WALLIS: It really takes a Staff

menber who has done this stuff himor herself to be
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abl e to understand what the |icensee is doing or what
Westinghouse is doing. Oherw se you can be
banmboozl ed.

DR. BANERJEE: O have an equal
capability, which is not LOFTRAN, which is in your
hands.

MEMBER WALLI S: Li ke TRAC?

DR. BANERJEE: \Whatever, yes.

MEMBER S| EBER:  Yes. Well, LOFTRAN is only
one code. There's a lot of codes that are used here.

DR. BANERJEE: Yes.

MEMBER SI EBER.  There are VI PRE, MAAP

DR. BANERJEE: At |east to keep them
honest to do a few spot checks here and there.

MR. M RANDA: Yes. And we have done a
coupl e of those.

MEMBER SIEBER: They do audit. You do
audi ts?

MR. M RANDA: Yes. We did an audit for
Beaver Valley in Novenber of |ast year, three days at
West i nghouse's offices in Pittsburgh where we | ooked
at the --

MEMBER WALLI'S: When are we going to take
a break?

MR. M RANDA: -- anal yses, we | ooked at
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t he cal cul ati on not es behi nd the anal ysis and al so t he
safety analysis standards. And we talked to the
peopl e who perfornmed these anal yses.

CHAI RVAN DENNI NG Sam let nme interrupt
you at this point. | think this is a good breaking
poi nt, would you not agree?

MR. M RANDA:  Sure.

CHAl RVAN DENNING Wl l in that case
we're going to adjourned then until by that clock 25
after 1:00.

(Wher eupon, at 12:30 p.m the neeting was

adj ourned, to reconvene this same day at 1:30 p.m)
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AAF-T-EERNOON S-ESSI-ON
1:30 p. m

CHAI RVAN DENNI NG  Ckay. W are now back
in session.

And, Sam you can start anytine you want.

MR. M RANDA: Ckay. | will step through
t hree exanpl e of non-LOCA transients. And we have the
same three transients that Beaver Valley was talking
about earlier.

The first is aloss of external |oad. And
this is the event that causes a very high reactor
cool ant system pressure. And followed by the rapid
draw of power for the channels to DNB. And finally
t he spurious actuation of ECCS. And this event is the
one that we look at in order to show that the event
will not progress to a condition Il or |V event.

The first event, the | oss of external | oad
| mght cones in several varieties. There is a
condition | loss of external |oad, an operational
transient which is also known as a load rejection. W
can reduce | oad by 50 percent and show that the plant
will not trip.

There's al so a | oss of | oad ATWS, which is
the limting ATWS event in terns of pressure which

wi |l reach pressures very close to the 3200 psi |imt.
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The | oss of external |oad, and noving to
the earlier discussion, the best estinmate case that
showed there was no di fference between pre-EPI and
post-EPU, | mght add that in that instance if you
have a loss of load and you have the steam dunping
avai |l abl e, basically that anounts to a 60 percent | oss
of load. Steam dunping to the condenser will take up
about 40 percent of nom nal steamflow. So conparing
that to an accident analysis |oss of |oad, a 100
percent load rejection, there's a big benefit there;
first of all. And secondly, if you use the pressure
control system pulls and spray the spray wll be
wor ki ng during that event. So that seeing two curves
that are identical is not a surprise because here you
only have a 60 percent |oad rejection and you have
pressure being controlled by the sprays. And that is
very likely to be nore than enough to handle the 8
percent power increase.

So for this event there are two cases
anal yzed. I'mgoing to tal k about both of them and
you'll see why in a few m nutes.

The first case we have a case that's
anal yzed for channels tothe DNB. And in that case as
expected the overtenperature delta T trip is reached.

And the mnimum DNBR occurs shortly after the rods
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begin to drop.

Typically the m ninumDNBR W | | occur even
before the rods reach of the bottomof the core. Wen
nost of activity has been inserted, transient is
already -- DNB ratio begins to increase again.

One thing | would look for in as a
reviewer in a case like this would be for a reactor
trip that comes from the part of the reactor
protection systemthat is designed to protect agai nst
a paranmeter of interest. In this case we're worried
about DNB and the reactor protection systemfunction
that protects against DNBis overtenperature delta T.
So if | sawa trip occurring fromanother source that
is not related to DNB, | would have questi ons.

So here we have the overtenperature delta
T trip operational.

The second case i s the case that chal |l enge
the RCS pressure linmt. So here we have the nucl ear
power and heat flux. Then | have drawn on this the
time of the reactor trip right here. And you'll see
t hat the nucl ear power begins to drop quite soon. Heat
flux begins to drop just a little bit later. And
that's just due to the therno-lag heat flux through
t he fuel

And this is the pressure and pressurizer
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vol une.

MEMBER WALLIS: Now it peaks out at the
flat top because it actually blows a relief valve, the
pressuri zer?

MR. M RANDA: This is the answer to your
guestion right there.

MEMBER WALLIS: Ckay. That's it. Thank
you.

MR. M RANDA: Now this is an exanpl e of
conservatismin the setpoints. The pressurizer safety
val ues are set to open nonmnally at 2500 psia with a
tol erance of plus or mnus 3 percent. This is Beaver
Valley 1. And in this case since they are | ooking for
a low DNB ratio, they're want to keep the pressure
| ow. Therefore, they're using the |low setting on the
pressuri zer safety valves, opening themat 24, 25
psia, nom nal mnus 3 percent.

They're also wusing pressure control.
Pressurizer spray and pressurizer power operator
relief valves. So you see the first plateau is when
the relief valves open at 2350 psi and a second
pl ateau i s when the safety val ves open. Both of those
serve to keep the pressure | ow and keep the DNB ratio
| ow.

And then finally as a verification that
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this is not an event that could proceed to a nore
serious event, we see that the pressurizer does not
fill.

MEMBER VALLI'S: Where is full pressurizer?

MR M RANDA: It's about 1428 cubic feet.
1420 cubic feet for the pressurizer and another 28
cubic feet for the surge |ine.

CHAI RVAN DENNING  Now, in this case if
they had the valves opening later, would it have
threatened the pressurizer nmore filling the
pressuri zer?

MR. M RANDA: |f the valves were opening
later --

MEMBER WALLIS: It's not turned around by
t he val ves.

MR. M RANDA: No, actually if the valves
opened earlier, the pressurizer |evel m ght be higher
because you' re squeezing the steam out.

This is the last of that transient. This
mai nly shows that the reactor cool ant systempressure
here, this is the value that cones very close to the
2750 psi limt. And this is higher than the
pressuri zer pressure because this pressure i s neasured
at the reactor coolant punp discharge. It's the

hi ghest pressure in the system

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
MR. CARUSO Do we have that one?

CHAI RMAN DENNING | don't think we do

MR M RANDA: No. No, | just added that
just to showthis. | don't think you have any of the
curves, do you?

MEMBER KRESS: Yes.

MR. M RANDA: Ckay. | just added that.

And then finally we have the paraneter of
interest, the DNBratio to showthat it doesn't reach
the safety analysis limt. The limt is 1.55. This
is the sane curve that the reactor trip noted there.
And you see that the reactor trip and the m ni num DNB
ration are related. The reactor trip is what
mtigates this event. This is the classic definition
of a condition Il event. Al it takes is a reactor
trip.

Now we have anot her case wit hout pressure
control. This is a case that's designed to maxim ze
the reactor cool ant system pressure. And this wll
have a hi gher pressure than the previous case. |It's
still within the limt.

A simlar behavior, there's the reactor
trip and the response in nuclear flux and heat fl ux.
And this occurred you saw earlier today was the peak

reactor -- here's a peak pressurizer pressure. And
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t hen you come down, on the way down, you see there's
alittle plateau here. This is at 2575 psia

MEMBER WALLIS: It doesn't |ook right.
Oh, yes it does. It's okay.

MR. M RANDA: 2575 --

MEMBER WALLI'S: Yes, it's okay.

MR. M RANDA: -- that is nom nal subpoint
for the pressurizer safety valve.

MEMBER WALLI'S: Around the peak. There's
a very sharp peak there.

MR M RANDA: Ch, that's the reactor trip.

MEMBER WALLI'S: The reactor trip is what
cuts if off at 2700 or sonmething. That's the way you
want to avoid. It just trips in tine, doesn't it?

MR. M RANDA: Yes. Yes. That's right.

MR FREDERICK: This is Ken Frederick.

Actual |y, what we've seen i s that when the
val ves open is where we reach the peak. W actually
ran an additional case where we didn't credit the
first trip, we credited the second trip. And that
trip actually occurred after the peak. And the peak
was pretty rmuch the same but it occurs right when the
val ves open.

MEMBER WALLIS: So it's a val ve opening

t hat causes the peak?
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MR. M RANDA: Well, the val ve opening

hel ps. In fact, this 2575 here, that's when the val ve
begin to reseat. And that's the higher -- that's the
nom nal setpoint plus 3 percent. Because the object
here is to nmaximze pressure. So they're using the
hi gher setpoint for the safety valves. And also in
this case we see that the pressurizer doesn't fill.

Thi s i s anot her curve that you don't have.
This is the reactor coolant system pressure to show
t he maxi num value. That's the nunber that you saw
earlier, the 2747 psi a.

W can skip this one.

MEMBER WALLI'S: So you're naki ng FENCC s
presentation for them here?

MR. M RANDA: Excuse ne?

MEMBER WALLIS: This is all their results,
right?

MR. M RANDA: Their results, yes.

MEMBER WALLI'S: And so you're just show ng
that you understand thenf? There's nothing that you
did to cal cul ate anythi ng separatel y?

MR. M RANDA: Actually, | did --

MEMBER S| EBER: He probably do it.

MR M RANDA: | did the analysis that M.

Frederick was referring to.
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MEMBER WALLIS: OCh, you did the analysis

that they're using now?

MR. M RANDA: No, no, no no. The one
where they took the second trip, | verified the
LOFTRAN r an.

MEMBER WALLI S: Ckay.

MR. M RANDA: That is designed to show
that these valve sizing neets the ASME design
criteria. That's according to Section 5.2.2 in the
FSAR.

Any questions on the | oss of |oad?

As | said, the loss of load there's a
different of different variation. W've already
referred to four variations. The accident analysis,
the condition | event which could be a | oad rejection
anywhere from 40, 50, 60 percent, the ATWS anal ysi s;
that's three variations.

kay. Rod withdrawal with power. Rod
wi thdrawal with power is actually a series of
transi ent anal yses that could be -- let's see, close
to a 100 different analyses that are perforned. |I'm
going to tal k about two exanpl e.

One, at full power and 80 PCMreactivity
insertion rate, a high reactivity insertion rate and

anot her one at full power with a very slowreactivity
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insertion rate.

And these two events show that the high
neutron flux trip wll protect against a high
insertion rate and the overtenperature delta T trip
will protect against very slow insertion rates.

There are other trips that conme in, but
these are the ones that we look for in a rod
wi t hdrawi ng power since these are directly related to
t he event.

Here's the highreactivity insertionrate.
And we see we get the high flux trip. And there's

about a half a second delay and the rods begin to

fall. And as the rods fall, you can see the power
dropping. This is a very short tine scale. It's only
7 seconds.

And since this is a condition Il event,

they're also in addition for | ooking for the DNBratio
limt, we're also making sure that the pressurizer
doesn't fill. In this case there's lot of margin to
filling.

DR BANERJEE: What is the water vol unme
for filling the pressurizer?

MR. M RANDA: 1400 cubic feet plus another
28 cubic feet for the surge line.

So the DNBR safety analysis limt is 1.55
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and this particular case the ADPC per second
reactivity insertion rate at full power neets the
[imt.

And then for the slowreactivity insertion
rate, you can see this is a nuch |onger transient. W
have about 2 mnutes represented here. And the trip
conmes fromthe overtenperature delta Ttrip. And this
event, by the way, is crucial to determning the
setpoints for the overtenperature delta T trip

And in this case we see that the
pressuri zer power operator relief valves opened right
here. But the pressurizer is still not full.

And here's the DNB ratio. And in this
case we conme closer tothe limt. | think that m ght
be the 1.57 case. DNB ratio is reached soon after the
-- while the rods are falling into the core.

And those are two cases, as | said, of
many nore, possibly up to a 100. And the results of
all these cases are plotted in something |like this.

As | said earlier, the cases that have a
very high reactivity insertion rate along here are
protected by the high flux trip. And the cases that
have slowreactivity insertion rates are protected by
the overtenperature delta-T trip. And actually these

curves continue. | think they go like this. kay.
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But this plot shows that it was protected through this
very wi de range of reactivity insertion rates, w der
t han you m ght expect during operation by these trips,
t he overtenperature delta T and t he hi gh neutron fl ux.

And | have nore results al ong t hose |i nes.
This is at 60 percent power. And then at 10 percent
power .

That's the rod wthdrawal of power
anal ysis. Any questions on that?

Ckay. These DNB ratios, by the way, that
you see here are cal cul ated by LOFTRAN, not by VI PRE
And they used that derivative estinmation nethod.

Now t he next event, the spurious actuation
of safety injection at power is probably the only
event in Chapter 15 that actually chall enges that
criterion that prohibits escalation of a condition I
event into a nore serious event, at least that's the
only one we know of. And the nechanismis that you
have a spurious SI signal, a fairly comon event, a
condition Il event and causing the safety injection
systemto actuate. And in sonme plants, |ike Beaver
Vall ey, the safety injection system includes the
chargi ng punps. And the chargi ng punps are capabl e of
punping into the RCS at nom nal pressure. In fact,

their shut off head is at 2600 psi. So they can not
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only can they punp i nto the RCS nom nal pressure, they
can lift safety val ves.

If they fill the pressurizer and Iift out
of the PORVs or the safety valves, then the question
isif these valves are not qualified for water relief,
the determnistic accident analysis nmethods assune
that such val ves once opened woul d stick open. And
that would be a condition IIl event, a small break
LOCA.

Beaver Valley is a little bit unusual
conpared to ot her Westinghouse plants. Beaver Vall ey
has three PORVs rather than two.

Another interesting aspect of this
accident is that it's msunderstood, it has been
m sunderstood in ternms of its analysis. |I've seen
anal yses in licensing basis that tal k about DNB ratio
and how DNB ration safety analysis is met. Even sone
anal yses that talk about RCS pressurization or
overpressurization. Neither is of concern.

First of all, the safety injection signal
will automatically trip the reactor that's in the
protection system The reactor trips imediately. So
there's no danger of DNB

And secondly, since the shut off head of

the charging punps is only 2600 psi, there is no
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danger of exceeding 110 percent of design pressure.

So those two concerns go away and we're
left with the escalation to a condition Il event.

So this illustrates how the graphic trip
occurs inmedi ately. And we have the core tenperature,
core average tenperature dropping and then eventually
comng up tothis level here. This is about 563. And
basically what this tenperature is deternm ned by the
secondary side tenperature.

The st eamgenerators sitting at about 1100
or 1200 psi perhaps the safety valves are open.
Saturation tenperature at that pressure i s about here.

This is the pressurizer volune, the
pressurize fills here. And we see that the cycle to
safety val ves, we have four openings. And doing the
review!l questioned the PORVs. Certainly the |icensee
said, well we don't need the PORVs. W' re not going
to take credit for the PORVs. W're qualifying the
safety valves for water relief. So we'll use the
safety valves to mtigate this event as we see here.
Safety valves are opening and closing. And they
qualify for water relief, so we can expect themto
cl ose as desi gned.

However, the PORVs are going to be there.

And the PORVs will open first unless you have them
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bl ocked. | don't think that would be very likely. But
t he PORVs once opened, you have to be sure that they
will close.

To qual i fy PORVs for water relief it takes
two steps: (1) the valves thenselves have to be
qualified for water relief along with the discharge
pi ping, and; (2) the automatic control circuity for
the PORVs has to be safety graded. And nornmally
that's not safety graded.

And that's there to guarantee that the
PORVs will open when required and will close when
required.

In this case since the PORVs are not being
credited for mtigation of the event, we need to worry
only about the closing. In other words, if the
pressurizer fills and pressurized by the charging
punps, it's possible that the PORVs will open. If they
open, we need to know that they'll close. If they

don't open, then we know that we have the safety

val ves available. And this is what the transient here

shows; that the safety valves will handle this event.
So in response the applicant pointed out

the protection grade signal on |ow pressurizer

pressure that will automatically close the PORVs if

t hey shoul d open.
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MEMBER SIEBER: On the other hand if the

PORV is not tested and qualified to pass water, even
t hough you get a close signal, it may not close
right?

MR. M RANDA: Yes. The EPRI valve tests
were used to qualify the PORVs for water --

MEMBER SIEBER:. So they will close?

MR. M RANDA: They will close if they get
a signal.

MEMBER SI EBER  Ckay.

MR. M RANDA: This is the nmass flow rate
for the safety val ves on the four openings.

MEMBER WALLIS: They will close if they
get a signal? Don't they sonetines stick?

MR. M RANDA: Well, for the purpose of the
analysis if the valve is qualified under these
conditions, if PORV is not only used for steam
release; if it's qualified for water relief, we wll
assunme that it operates as designed. Because the
valve is qualified for water relief. And it is safety
graded, by the way. The PORVs thenselves, the
conponents are safety grade. The problemis that the
circuitry is not safety graded. There are a coupl e of
single point failure vulnerabilities inthe circuitry

that need to be corrected. That's for the opening
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circuitry.

For the closing circuitry that signal
comes fromthe protection system So there will be a
reliable close signal.

MEMBER WALLIS: | thought TM had a signal
that didn't close for nechanical reason. TM had
bor on deposits or sonething that stopped that cl osing.
Hey, you have plenty of signal.

MEMBER MAYNARD: Ckay. But for this
accident you could have the same situation if a
gualified safety relief valve sticks open. Hence, you
go into your small break LOCA analysis. For this
anal ysis you' re assumi ng that the val ve cl oses there.
It for any reason it did not, you're still covered by
your small break LOCA anal ysis.

CHAI RVAN DENNING  And if you have a
nmonitor that says it didn't close, then you can cl ose
a bl ock val ve the PORV?

MR. M RANDA: Yes. Those are practical
consi derations which are not relevant here.

CHAI RMVAN DENNI NG I n regul atory space
you' re sayi ng?

MR. M RANDA: Right. Because here they're
concerned about neeting that ANS criteria that says

you can't go to a condition Ill event. So if it
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sticks open and if you're doing things like closing
the block valve, you're mitigating a condition II1
event. You' ve already violated the criteria.

This is also inportant here. This
pressuri zer water tenperature. The EPRI valve tests
showed t hat safety val ves and PORVs, but safety val ves
can be expected to function as designed if the water
t enperature does not get too cold. For Crosby safety
val ves which are installed in Beaver Valley Unit 2,
t he tenperature nmust not go bel ow about 613 degrees.

MEMBER S| EBER:  Put themin a box and put
a heater in there.

MR. M RANDA: Excuse ne?

MEMBER S| EBER:  Put themin a box and put
a heater in there, which is what they did.

MR. M RANDA: And for Beaver Valley Unit
1, which has Target Rock safety val ves, they're nuch
better off with the water tenperature for those val ves
has to be above 330 degrees.

So these two plots are fairly inportant.
Eventually if you continue this, you will get bel ow
613 degrees. But we can expect operator action to
occur before then. And this is the way the event is
mtigated. There's no automatic protection system

function such as reactor trip or other function that
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will mtigate this event. |t takes operator action.
An operator nmust shut down the charging punps. And
once that's done, the event is basically over. And
that will occur before the tenperature reaches 613
degr ees.

West i nghouse plants, there's a class of
West i nghouse pl ants in which Beaver Valley is included
but G nna is not which use the charging punps in the
safety injection system And therefore, are
susceptible to this kind of a situation. And there
are ways to show that ANSI criteria is net.

One is to show that the operator acts
before the pressurizer fills to shut off the charging
flow. Another is to qualify the PORVs and to relieve
water by qualifying the PORVs thenselves and the
di scharge pi pi ng, and correcting the automatic contr ol
systenis circuitry. And six plants have done that;
D abl o Canyon, Callaway, M| stone have done that and
Sal em al so.

And t he other option which Beaver Vall ey
has taken is to qualify the safety valves along with
taking credit for the closing signal comng fromthe
protection system

So those are the three transients. Any

guestions on those?
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CHAI RVAN DENNI NG Large LOCA |ines, too?

| didn't see it in the handout.

MR. M RANDA:  No.

CHAI RVAN DENNI NG No? So you don't have
any |large LOCA --

MR. M RANDA: No, | don't.

CHAI RVAN DENNI NG  So basically for this
part you're done then?

MR. M RANDA: |'m done, unless you have
any questions or you wish to tal k about
overtenperature delta T or anything el se. Do you want
to see transients like this for G nna on Thursday.

CHAI RVAN DENNI NG Yes.

MR. M RANDA: (kay.

CHAI RVAN DENNI NG Ckay. We're done? Yes.

Ckay. Thank you.

MEMBER WALLIS: Let's go back to nodern
technol ogy now. Note how sharp the |ast slides were.
You could even read the snmall print on those.

MR. FREDERI CK: Again, |'m Ken Frederi ck.
|'"'m here to talk about the balance of the safety
anal ysis for Beaver Vall ey.

The | ast four subject areas we're goingto
talk about snmall break LOCA, close LOCA long term

cooling and boron precipitation as well as
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cont ai nment, contai nment conversion programprinarily,
contai nment overpressure credit and we'll briefly
touch on the dose assessnent results.

To start off with small break LOCA. As
nmentioned earlier, we're using NOTRUWP, which is the
current licensing basis for Beaver Valley and
West i nghouse approved mnet hodol ogy.

We have nmade some nodifications to the
plant in order to retain or regain sone of the margin
that we're losing for the EPU. The prinmary change
here is the higher head or higher capacity, high head
safety injection punps. The increased fl ow associ at ed
with that nodification is around 5 percent.

W' re al so repl aci ng sone i nstrumentati on
that gives us | ower uncertainties which are factored
into how we set up the system throttling.

W also increased the mnimm SI
accurul ator pressure and that provides sonme benefit
for the small break LOCA anal ysis.

During the course of the Staff reviewfor
the smal | break anal ysi s several questions were rai sed
for us to address. The first one dealt with the
nmet hodol ogy whi ch Westinghouse was using concerning
t he break spectrum

Typi cal practice having to analyze
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i nt eger break sizes, for exanple 2", 3", 4". And the
Staff felt that that was too course to capture the
maxi mum PCT.

Anot her issue which was raised was | oop
seal clearing assunptions. The approved nethodol ogy
al l owed for | oop seal clearing on the broken | oop but
not the intact |oops. And our EPU anal ysis we had
other opinions of that nmethodology. Had actually
credited |loop seal clearing on the intact |oops as
well. So the Staff asked us to address that.

Anot her request from the staff was that
oxidation results for |local oxidation needed to
i ncl ude pre-transient oxidation. That's the oxidation
whi ch occurs over the norrmal life of the fuel.

Anot her issue which was raised here was
for sone of the smaller small breaks in the anal ysis
these things tend to hang up in terns of the PCT. And
primarily that's -- in fact, we reached kind of a
stagnati on point.

The operators nornally have a response
within a fairly small time frame. And we see the
slides of the PCT curves, we'll maybe tal k about this
some nore. Basically the concern here was that the
operat or actions needed to be done in a tinely manner

so that we could denpnstrate refill of the core.
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DR. BANERIJEE: There's lots of little

slides that we are m ssing.

MR FREDERI CK: Pardon ne?

DR. BANERJEE: The previ ous one you had
t hose --

MEMBER SIEBER. He wants to see in that
little box.

DR. BANERJEE: Then give us an option.

MR. FREDERICK: This is basically a
pi ctorial explanation of |oop seal clearing if you had
a question about what that is. Loop seals, of course,
are across under |eg

CHAI RVAN DENNI NG  Go ahead. You can
proceed.

MR. FREDERI CK: So we addressed the Staff
guestions in this area. W did the anal yses. W've
| ooked at break sizes down to quarter inch increnments.
The allowance for |oop seal clearing on the intact
| oops within the anal ysis.

W also do -- nornmally this is always
done, but the burnup studies we did for oxidation and
that' s | ooki ng at oxidation over the |ife of the fuel.
And we' ve i ncl uded the pre-transi ent oxidation inthat
calculation to show that we nmet wth the pre-

transi ent .
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This is the spectrum sizes that we've
anal yzed starting at 2 inch and going all the way up
to 6 inch. And in between 2 inches and 3 inches we
ran these smaller increnents.

You can see there that the case of Unit
1 the peak cl ad tenperature, the hi ghest case ended up

being 2.75 inches where previously I think it was 3

inches. And for Unit 2 the worse case is still 3
inches. But, yes, there is a small -- something on
the order of for these analyses | think up to 60

degrees. For exanple 3 inches or 2 3/4 inches.

The other thing to note there as you get
into the snmaller break sizes you can see that the
transients well out here past close to an hour. And
the theory there was that we need to take operator
actions, which is primarily to pull down,
depressurize, which allows the vessel to refill in
that time frane

DR. BANERJEE: Do you get reflux
condensation in the steamgenerators for any of these
break sizes?

MR. FREDERI CK: Josh from Westi nghouse.

MR HARTZ: Yes, this is Josh Hartz from
Westinghouse. |'min charge of the neutron snall break

LOCA eval uati on nodel

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

221

Yes, after the single and two phase
natural circul ation period when that nechani sm breaks
down, the steamgenerators go into reflux cooling node
and NOTRUWP does nodel that.

DR BANERJEE: And all break sizes or sone
break si zes and when does natural circulation stop and
when did you get into refluxing?

MR. HARTZ: Well, it's going to vary with
break size. |If you get into |arger break sizes, you
depressurize so quickly that you | ose two phase
natural circulation so quickly that the break becones
t he dom nant neans of energy renoval. So the refl ux
condensati on aspects tends to increase as break size
i ncreases.

DR. BANERJEE: So at 2 inch, say, you'd
get refluxing but at 6 inch you wouldn't?

MR. HARTZ: Mbre so than you would in the
6 inch break, that's correct.

DR. BANERJEE: kay. Now you're going to
get nore steam flow to the steam generator because
your power is greater by 10 percent, roughly, here?

MR HARTZ: That's correct. Your boil off.

DR. BANERJEE: Now refluxing is effected
by fl ooding at the steam generator tube sheet inlet,

right? So can your steam generator inlet flowis
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roughly the same because it's the sanme fl ow area that
you have. Does the 10 percent increase in steamfl ow
lead to nore water hold up in the steamgenerators or
not ?

MR. HARTZ: NOTRUMP does show sone |iquid
hold up in the steam generators, but it doesn't tend
to dominate the results too nuch because we only see
it in the smaller breaks. But the --

DR. BANERJEE: Do you get any core |eve
depression due to that?

MR. HARTZ: Due to liquid holdup in the
st eam generator we have seen it, but that tends to
make the results nore conservative because the
differential pressure is driven up and it tends to
drive mxture |evel down. And sonetines nmake the
break flowstay at a lowquality two phase m xture for
a |longer period of tine.

DR. BANERJEE: Wen you do these refl ux
cal cul ations, do you get flooding at the inlet of the
steamgenerators due to the steamfl ow or are you away
from flooding? Flooding defined as G aham Wal |is
woul d.

MEMBER WALLI S:  CCFL

DR. BANERJEE: CCFL

MR. HARTZ: The nechani smthat we've seen
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for these, and in sonme cases we have seen sone
fl oodi ng, but againit was for small er breaks and t hat
nmechani smtends to break down rather quickly. And so
it doesn't tend to have much dom nance on the
transient.

DR BANERJEE: Well, |1'd be interested to
see the difference in this due to the increased steam
flow rates as to whether you get a nore extended
period of flooding or not conpared to pre-EPU as
opposed to post-EPU conditions. Because you're
getting 10 percent nore flowrate, right? Now whet her
this is giving you a | arger period of flooding or not
is interesting for me to know.

So you take the 2 inch break, it doesn't
really matter.

MR. HARTZ: Ckay.

DR. BANERJEE: Ckay. Because you say
fl oodi ng breaks down quickly. It would only break
down if the core level went down sonewhat so your
st eam generation rate went down or because you're
getting the sane stuff out of the break anyway,
right,in rough terns?

MR. HARTZ: That's correct, yes.

DR BANERJEE: At these conditions. So

what ever goes to the steam generator is comng from
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the core. So you're getting 10 percent nore the core.
So you woul d expect you'd get a nore extended period
of flooding and nore liquid hold up in the steam
generators and a | arger core | evel depression. So |I'd
like to see how-- just if we do this by hand, you can
nore or less work it out using Gahams flooding
criteria CCFL to see whether this is in correspondence
wi th what you woul d expect by a hand cal cul ati on or
not .

MR. HARTZ: Well, one thing | mght add is
there were sone air water tests done with the steam
generator inlet plenumthat were perforned very early
on in NOTRUW' s devel opnent. And the nodel would be
based on that data. And what we could do is take a
| ook and see how the EPU woul d i npact that.

DR. BANERJEE: Right. But there was
periods of this that occurred in Sem scale as well, if
| remenber. So presumably NOTRUMP has been sort of
val i dat ed agai nst those data as well?

MR. HARTZ:. Yes, we used Seni scal e as part
of our validation package.

DR. BANERJEE: So you've got sone high
pressure validation data, too, right?

MR HARTZ: That's correct.

DR. BANERJEE: Hopefully. So anyway, it's
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worth finding out. Because one of the key aspects of

t hi s higher steamgenerationrate is the potential for

nore liquid hold up. 1'mnot saying it would happen
here. It depends on the flow area of the steam
generator, all these things, obviously. So we take a
| ook at this aspect.

Thanks.

MR. HARTZ: Ckay.

DR. BANERJEE: How many tubes are pl ugged,
you know, all this.

MR HARTZ: Well, we assune different
pl uggi ng | evels for each unit because Unit 1 has the
newer generators. Obviously, there would be | ess tube
pl uggi ng i nvol ved.

| believe Unit 1 assuned 10 percent and
Unit 2 22 percent.

DR. BANERJEE: (kay.

MR. FREDERI CK: Let's go to the next
backup sli de.

This is a plot which shows the transient
oxi dation which is cal cul ated over the burn up life of
the fuel, the red line. The green line is a
representation of a pre-transient type oxidation.
Norrmal ly that would go to zero at zero burn up

However, this is cut off here at conservatively at
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about 4 percent.

And blue line is the addition of those
t wo.

So we show that over the life of the fuel,
17 percent criteria including pretransient oxidation.

MEMBER WALLIS: There's that nuch
pretransi ent oxidation? Yes, there is.

MR. FREDERI CK: Yes. Essentially that
nunber corresponds to a fuel design limt. Now,
typically the actual does not approach that limt and
it's probably 50 to 75 percent of that. But it does
represent an upper bound that we use in the fuel
desi gn.

Next slide, please.

This shows the results for the EPU
analysis as well as the current snall break LOCA
anal ysis. You see here all the acceptance criteria
are nmet plus some 2200 for PCT and the hydrogen are
bel ow the respective limts.

And this anal ysi s reflects t he
nodi fications we nmade to increase SI flow as well as
t he accunul ator pressure. So those changes tend to
of fset the effects of EPU

MR HARTZ: Dr. WAllis, in case you're

wonderi ng, those maxi numhydrogen generation rates, we
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just look at the hot assenbly average. And if it's
less than 1 percent, that's what we declare. But in
reality, as you know, not all the assenblies operate
at that power. So if you were to do an actual rod
census, it would be sonmething nmuch |l ess than that.

MR. FREDERI CK: No nore questions on snal |
break. W' re nove on to post-LOCA | ong term cooling.
And this is the analysis that we do to denonstrate
that we do not reach precipitationlimts for boronin
the core following a LOCA. And another criteria for
this analysis is that we showthat we have enough fl ow
to nmeet the boron off and the flushing requirenents.

CHAI RVAN DENNI NG  And what did you have
as the backup on this one. Because |'mdefinitely
interested in some particular. Wat's your backup
say?

MR. FREDERI CK:  Thi s backup just shows the
alignnent, the systemtype alignnent for hot |eg
recircul ation.

CHAI RVAN DENNI NG Ckay. W may come back
toit. So go forward.

DR. BANERJEE: So you switched to hot |eg?

MR FREDERICK: On Unit 1 we switched to
a simultaneous hot and cold |leg injection.

Again, as part of the NRC review we had
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some questions in this area. Sonme of these were
associate with I think sone issues that canme up from
Waterford. There were issues that we were asked to
address for this particular analysis, the first one
bei ng core voi di ng nust be part of the cal culation for
the boron build up. There's sonme effects such as | ow
pressure drops are needed to be included.

If we were using a boric acid solubility
limt higher than base do pure water and boron or
el evat ed tenperatures, then we needed to justify that.

And t he Appendi x K decay heat was t he used
anal ysi s.

So, again, in this case we redid the
cal cul ations taking into consideration these issues.

CHAI RVAN DENNI NG  Now you're going to
have to hel p ne because -- maybe it'I| be clear on the
next. I'll wait before | ask some nore questions.

MR. FREDERI CK: So for the core voiding
aspect of this, we did nore voiding cal culations on a
transi ent basis using a nodified Yeh Correlation.

CHAI RVMAN DENNI NG Now | don't understand
that. Wat does that nmean, Yeh? You're using what
ki nd of anal ysis to deterni ne what's happening within
the core and --

MEMBER WALLI'S: Sone sort of heat flux or
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something or it's a -- isn't that the same thing
It's how you cal culate the void fraction

MR. FREDERICK: [|'Il ask --

MR FINK: M nane is David Fink. | work
for Westinghouse.

Dr. Vallis, that's correct it's kind of a
drift flux. It's a way just to calculate the voiding.

MEMBER WALLIS: | think it's actually
benchmar ked agai nst the rod bundl es and things. Rea
Ceonetry is like this, so --

MR FINK: | believe it is.

CHAI RVAN DENNI NG Ckay. Now tell ne
again. The vehicle that's doing the analysis, howis
it nodeling the systenf

MR. FREDERICK: It's a fairly sinplistic
anal ysis. Essentially you're |ooking at the core and
then the boil off rate and the --

CHAI RVAN DENNING  So it's the equival ent
of a RELAP anal ysis where you woul d | ook in -- and why
not? |'mmssing how you're going to determne -- |'m
concerned about the way volunes are m xed under the
assunpti on of when the boron concentrates and you get
i ncreased density there, it's not clear to ne that
you' re adequately consi dering what's real ly happeni ng

axi ally up the channel and whet her as you get nore and
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nore bubble formation within the channel, whether
that's offsetting the increased density due to
concentration of boron. Can you give nme a better idea
as to how you're actually analyzing the flow
characteristics of what's happening in the core.

MR. FREDERI CK: Dave, do you want to take
t hat ?

MR. FINK: Yes. This is David Fink again.

If I could take a mnute here and just
explain. The original analysis that we did for the
Beaver Valley EPU actually in the tine line was
several years ago. So they were actually pre-
Waterford uprate. Okay. Those anal yses used a sinple
control volume cal cul ati on and nuch as we' ve done for
25, 30 years for hot leg switch over cal cul ati ons.

And in those sinplified control vol une,
you have a boiling pot, you have steamcom ng out, you
have borated water going in and you build up boric
acid in the core region. kay.

So for the uprate the difference is nore
power, nore boil off, faster build up. Ckay.

In that very sinplified approach there
were two big conservatismat |east as we believe it.
And the first was how we sel ected the control vol une.

Okay. The control volune that's historically been
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used didn't include any of the | ower plenum It didn't
i ncl ude any of the volune --

MEMBER WALLIS: Uniformmxing in this
whol e control volunme? Surely when you have boiling in
a channel the boron is sort of punped al ong and then
as the steamevol ves, the boron's left behind. So it
concentrates at the top, doesn't it?

MR FINK  Well, our sinplified nodel
assumed conplete mxing in the core region

MEMBER WALLIS: There's sone experinents
t hat show that's reasonabl e?

MR FINK: Well, we believe there's quite
a bit of circulation going oninthe core region. For
exanpl e --

CHAI RVAN DENNI NG  Why do you believe
that? Wy do you believe that? That's what | want to
know.

MR FINK: Well, we've |ooked at our |arge
break LOCA WCOBRA/ TRAC code and we' ve | ooked at what
happens in the core region in that code.

CHAI RVAN DENNI NG Now, which specific
accident is the one of concern here?

MR. FINK: This is all large break.

CHAI RVAN DENNI NG Large break?

MR FINK: Yes, sir.
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CHAI RVAN DENNI NG  Ckay. So that you have

essentially atnospheric conditions at the outlet, is
that true?

MR FINK: Yes, sir.

CHAI RVAN DENNI NG (Okay. And you have a
big level swell kind of situation in ternms of the
voiding -- as you get near the upper part, there's a
bi gger and bi gger froth.

MR, FINK: Ckay. Well, | can just
conti nue here.

CHAI RVAN DENNI NG Yes.

MR. FINK: So that was what we originally
did for the first go around.

MEMBER WALLIS: Dry regions? |f you have
dry regi ons presunably the boron's | eft behind on the
wal | .

DR. BANERJEE: If there was core uncovery.

MEMBER WALLIS: Right. O you had
spattering, a spattering of cooling and you have
spattering cooling rather than froth cooling, but the
boron's left behind on the wall.

CHAI RVAN DENNING If you'd like to use
t hat board over there toillustration, you can al so do
that. |f that would hel p.

DR. BANERJEE: Back to that screen.
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CHAI RMAN DENNI NG But not the screen

MR FINK: | might do that.

So in response to NRC RAIs, and this was
largely | guess posed Waterford fallout and specific
RAl s asked by the Staff for these cal cul ations, we did
this work. GCkay. And we addressed the four things
that are listed up on the board, nost significantly
was the use of Appendix K decay heat, which these
cal cul ati ons have al ways been based on a best estimate
decay heat. And so we used Appendi x K decay heat. W
al so calculated a tinme based core voiding. And all
that does is that reduces the liquid volune in your
control volune. Ckay.

So we did those cal cul ati ons. Because we
are now taking a lot of liquid volunme out of the core
regi on we choose to credit some vol unes that were not
previ ously credited, and probably t he nost significant
is the one that was discussed during the Waterford
EPU, which is the | ower plenum

MEMBER VALLIS: There's an experinent. |I'm
trying to renenber the name of it, isn't there?

MR FINK It was the MHI BACCHUS Test.

MEMBER WALLI'S: BACCHUS. It was a god of
some sort. BACCHUS. This seened to show that things

really were m xed?
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MR FINK: Yes. Yes, it did.

MEMBER WALLI'S: Surprising to us.

MR FINK: It clearly showed --

DR. BANERJEE: Yes, it is surprising. Can
you explain that test again.

MR FINK: Well, the test clearly showed
the point at which the denser higher concentrated
region up in the core becones dense enough to di spl ace
the | ess concentrated volume in the | ower plenum So
in the test you could clearly see as the --

MEMBER WALLI S: Heavy concentrate --

DR BANERJEE: | nean isn't there a
countervailing flow which is bal ancing that?

MR FINK:  Well, under this scenario this
is acold |eg break where all your excess SI flows out
the break. So nore SI doesn't help you. You
basically have a stagnant boiling pot and you're
feei ng through the | ower pl enumenough t o make up boi
off, but --

DR. BANERJEE: And that's not enough for
the density head being devel oped? It allows you to
settle the borated water against that flow?

MR FINK: Well, the flowthat's comng in
is comng fromthe sunp and it's comng --

MEMBER WALLIS: I n the BACCHUS report?
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BANERJEE: Who did these experinents?

FINK: M
BANERJEE: Who is that?

FINK: M tsubishi Heavy Industries.

T % 3 3 3

BANERJEE: And these were done where

MR FINK: These were done in a scale
facility they did specifically to | ook at this.
Because Japanese plants to this day still use a 24
hour switchover tinme, which was the origina
West i nghouse desi gn.

MEMBER WALLIS: So it's a big facility, as
| recall. It was scale, but it was still fairly big?

MR FINK: Yes. It was a slab nodel, so it
was |ike full length, 180th scale, | believe.

DR. BANERJEE: And so they had borated
wat er boiling off on heaters or sonething?

MR FINK: Correct.

DR. BANERJEE: And they had a | ower plenum
mar kup and they | ooked at the density profile?

MR FINK:  Well, they had it highly
instrumented with boron sensors and tenperature
sensors. And we wote a sunmary report that was
presented for the Waterford EPU. And |' msure the NRC

has a copy of it. It's very interesting.
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DR. BANERJEE: But do you have a copy of

t he BACCHUS report itself?

MR FINK It's a VMH test, so we wote a
sumary report that is part of --

MEMBER WALLIS: Right. | sawit. | think
it was in the Waterford context. W spent sone tinme
on this.

MR FINK:  Yes.

DR. BANERJEE: So your contention is that
the whole thing is well mxed, not just the core.

MEMBER WALLI'S: So what's your point? But
once you get enough density difference it turns over,
doesn't it?

MR FINK: That's correct. And we'd like
to credit the whole lower plenumto give us a little
better answer, but we conservatively credited as was
done for Waterford. W just credited 50 percent of the
| oner plenum as being a reasonably conservative
appr oach.

DR. BANERJEE: Wat happens if you don't
credit it?

MR FINK:  Well, it's just how nmuch |iquid
vol une you have in your calculations. So you have --

DR. BANERJEE: Right. So suppose you just

stayed with your ol d assunption of allowing m xing in
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the core region and nowhere el se?

MR FINK: Well, then the boric acid would
build up faster.

MEMBER WALLIS: | guess we had a | ot of
guestions previously about whether just |ooking at
solubility limts was good enough when you're boiling
off this -- when it gets concentrated the boron,
presunmably, can precipitate around nucleation sites
and things like that. It's not as if just solubility
alone is governing whether or not you get sone
precipitation. And if you have sone drop w se
cooling, then if a drop evaporates it |eaves behind
its boron. So we had questions of that type. | don't
know if they were ever answered. Because you j ust
| ook at the overall solubility, don't you?

MR FINK: That's correct.

MEMBER WALLI'S: | think we asked the Staff
to look into this, didn't we, Ralph?

MR. CARUSC Yes. And they presented.

MEMBER WALLIS: Yes, then we were
satisfied. W spent sone tinme onit, | know

DR. BANERJEE: So are we revisiting
sonmet hing that was --

MEMBER WALLIS: Yes, we went into it. W

spent a whol e day or sonething like this.
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DR. BANERJEE: Done.

MR. CARUSQO  Yes.

MEMBER VWALLIS: But you should get the
BACCHUS report.

DR. BANERJEE: All right.

MEMBER WALLIS: It's all about Roman
orgies and things |like that.

DR BANERJEE: It sounds like it.

MEMBER WALLIS: It's a good report. You
should get it. It could tell you some things that
woul dn't be intuitive if you just thought about it.

CHAIRMAN DENNING |'d like some
information on the third bullet on --

MR. KELLERMAN. Yes. My nane is Brett
Kellerman. |I'm with Wstinghouse. And we can get
access to a sunmary report of the BACCHUS test that we
brought for the Waterford --

MEMBER WALLI'S: W probably have that in
the record sonewhere. The Waterford record, we have
it. You can just pull it out and give it to him

CHAI RVAN DENNI NG But you do it, like in
the third bullet there, you do have sone information
on sunp additives as they effect boric acid
solubility, is that what |I'm seeing there?

MR. FREDERICK: Yes. Simlar to what
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Waterford had at | believe their TSP plant.

MR. FINK: Yes. This is Dave Fink again.

In these anal yses we do not credit any
el evated solubility Iimt due to sunp additives for
this uprate.

MEMBER WALLI'S: Additives are presunably
chem cal s?

MR FINK:  Yes.

MEMBER WALLIS: They're not fibers?

MR. FINK: | hope not.

DR. BANERJEE: There's also a possibility
that it wouldn't m x because there'll be enough fiber
at the core inlet, right?

MEMBER WALLIS: Well, that's another
guestion. Yes.

MR. FREDERICK: W did a test using sodi um
hydroxi de and we found that the precipitation limt
i ncreased from?29 percent up to about 48 percent. But
we are not crediting that as part of our anal yses.
And we did use decay heat.

MEMBER WALLIS: It should be part of the
sunp question, though, when you get fines going
t hrough the screens. Wuld that make any difference
to his picture?

MR. FREDERI CK: Yes. That's sonething that
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| believe is going to be addressed as part of the
downstream - -

MEMBER WALLIS: Under GSI-191.

MEMBER WALLIS: -- effects under GSI-191.
Yes.

DR. BANERJEE: Suppose that it didn't mx
out side the core regi on, for whatever reason, it could
be that the core inlet is blocked with debris --

CHAI RMVAN DENNI NG  The probl em may be
worse than that if that happens.

DR. BANERJEE: Well, there's sone bypass
pat hs through the --

MEMBER WALLI'S: The sunp?

DR. BANERJEE: Yes. So then what happens
to the boron if it's boiling off happily in the core
wi thout this assunption of mxing with the | ower
plenun? Is it then an untenable --

MR FINK:  Yes. You'd have a
precipitation limt nuch sooner and --

DR BANERJEE: Yes. Is it an untenable
situation then or is it still okay? Do you have to
make this assunption or do you not to nmake it
l'iveabl e?

MR. FREDERICK: Well, if we ended up with

a shorter tine, say 3 hours or 4 hours or sonething,
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not necessarily --

DR. BANERJEE: 1Is that still okay?

MR FREDERI CK: --untenable but we would
have to | ook at what our makeup rates could be. So we
did a test here as we need enough flow to neet the
boil off and also flush the core.

DR BANERJEE: Because if | remenber the
report that was circul ated by Ral ph, you have 6 hours
to do the switchover, is that right?

MR FREDERICK: That's correct.

DR BANERJEE: Yes. So at the nonent if
you didn't credit half the |lower plenum which is a
| arge volune, and only had the core, would this be
like 2 hours, 1 hour, 3 hours? What woul d be that
number ?

MR. FREDERI CK: Do you have a feel for
t hat, Dave?

DR. BANERJEE: Because the volune is very
different, right?

MEMBER S| EBER  Yes.

MR FINK: This is Dave Fink.

The | ower plenum s actually a pretty good
size volume, but because we're crediting half of it,
it probably represents naybe one-fourth -- naybe one-

third, one fourth of the total volume. So it would --
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MEMBER WALLIS: So it would feed or

something in total --

MR FINK: Correct.

MEMBER WALLIS: And the core --

MR, FINK: So is representing a third of
t he vol une you' d increase.

DR BANERJEE: Well, what is the core
vol une that you're crediting?

MR FINK: | believe with the one-half
| oner plenum volune and the core voiding, we're
probably -- |'d say approxi mately 900 cubic feet.

DR BANERJEE: And of that about 300 is
| oner pl enunf?

MEMBER WALLIS: Half of it. Half of it.

DR. BANERJEE: Half of it.

MEMBER WALLIS: A 150.

MR FINK: |I'd say that's --

DR BANERJEE: So the core volunme is so
| ar ge.

MEMBER WALLIS: Don't get it all because
there are voids init.

DR. BANERJEE: | see.

MR FINK Well, it's core and upper
pl enum so it's --

DR. BANERJEE: Well, why the upper plenum
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or sonet hi ng?

MR FINK Vel
cal cul ation is done, we do
the core at the core exit.
up through t he upper pl enum
contri bute.

DR. BANERJEE:

enpty in this case?

Wul dn't that get ful

243

of steam

, Wwe look at the way this

the voiding at the top of

And we apply that voiding

So the upper pl enum does

But the upper plenumis not

MR FINK: That's correct.
DR. BANERJEE: So the steamis goi ng out
t hrough the hot leg, is that right?
MR FINK: Correct.
DR. BANERJEE: Eventually it nakes its way

out tothe cold | eg break so

MR FINK: Corr

DR. BANERJEE:
not full of stean®

MR. FINK: The

of sone m xture,
MEMBER WALLI S:

t he water al ong the hot
DR. BANERJEE:
MEMBER WALLI S:

DR. BANERJEE

| eq,

mehow, around the circuit?
ect.
So why is the upper plenum

upper plenum woul d be ful

sone voi ded --

O herwi se you can't drive
presunabl y.

There's no water going on--
Ri ght. You dry out --

It's mainly steam right?
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It's mainly steam goi ng al ong?

MEMBER WALLIS: Yes, but --

DR. BANERJEE: Maybe a sketch would help
because I'msort of a bit lost as to where all the
water is in this system So can you just sketch it?

MR. FINK: Ken, do we have a backup slide
that m ght have that?

DR. BANERJEE: | nean the sinple control
vol une approach is great, but we got to put the water
in the right places here.

MR FINK: Well, we don't credit anything
outside of the vessel, outside of the inside of the
core barrel actually inthis calculation. So we don't
credit any of the volume in the former region or the
downconer .

MEMBER SIEBER O that?

MR FINK:  No, no.

MEMBER SIEBER: That's a significant
amount of water.

MR FINK: Yes, sir.

DR. BANERJEE: Yes. Show us what you're
crediting --

MEMBER WALLIS: Here are the |evels down
bel ow t he hot | eg.

DR. BANERJEE: That's what | thought it

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

245

woul d be, but for sone reason you have a vol une of
m xi ng above.

VR. FINK:  Well, in that picture
everything we're crediting is right inside that inside
cylinder that represents the core. So we don't
crediting anything outside of that.

MEMBER WALLIS: Credit the downcomer at
all?

MR FINK: Correct.

DR. BANERJEE: Ckay. So how nuch is that
vol une that you would credit if you didn't credit any
pi ece of the | ower plenum here?

MR FINK: Up to the bottom of the hot
leg, | believe it would be 1,000 cubic feet.

MEMBER WALLIS: Wth the bubbles or not?

MR FINK: That would be total vol une.

DR. BANERJEE: Only the core?

MR FINK: Correct.

DR. BANERJEE: Ckay. And then if you
credited 50 percent of the | ower plenum it's another
300.

MEMBER WALLIS: One fifty.

MR. FINK:  Approximtely.

DR. BANERJEE: One fifty. GCkay. So it's

not such a big deal
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MR FINK: [It's actually a little nore
t han 150, | believe.

DR. BANERJEE: All right. | think that's
fine. If that -- that sounds good.

MEMBER WALLIS: Well, | think the thing is
when you're so close to the [imt, you' ve got to darn
sure that it's well m xed. Because all you need is to
have a little bit of nonm xi ng and you have tw ce as
much concentrationin the top as in the bottomand you
get precipitation. So you really have to study the
BACCHUS report to be convinced that there's good
m Xi ng.

MR FINK: There are sone other
conservati smin the net hodol ogy. For exanple, we don't
credit any entrainnent around the |oops that m ght
take place early on where you' d expect to carry a | ot
of water around the |oops. So we start our problem
from the beginning. And that probably represents a
great deal of conservatism

We've always had trouble identifying
exactly how rnuch entrai nnent you'd get around the
| oops.

CHAI RVAN DENNI NG Do you know of f hand
what the void fraction is in the upper plenumthat

you're tal king about? Wat's the void fraction?
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MR. FINK: Probably |I'm guessing 70
per cent .

CHAI RMAN DENNI NG Seventy percent?

MR FINK: Seven percent.

CHAI RVAN DENNI NG Even though there's
that rmuch void fraction, the density of that materi al
is higher than the density of the material than the
cold water in the | ower plenunf

MR FINK: It would be the density of the
liquid, and you' d have to as you went down into the
core and into the periphery is where you'd be mnuch
| ess voi di ng.

MR. FREDERI CK: This slide actually shows
the collapsed liquid | oad that was cal cul at ed.

DR BANERJEE: Whiere's the bottom of the
core?

MR FINK: The 12 foot level there is the
top of the core. So that's collapsed liquid |evel.

DR. BANERJEE: Right. But where is the
bottom of the core?

MR FINK:  Zero.

DR. BANERJEE: Zero? All right.

MEMBER WALLI'S: At sone previous tinme this
was dried out on top?

DR. BANERJEE: At zero -- tine zero.
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CHAI RMVAN DENNING Right. This is nuch

later. Sonmetinme it was dried out.

DR. BANERJEE: Early tines.

MEMBER WALLI S:  And when it was dried out
didn't you get boron precipitation on the dried out
part?

DR. BANERJEE: That was the | arge break
LOCA.

MEMBER WALLI S:  Yes, but you get it in the
smal | break, too, otherwi se you never get these high
tenperatures. Well, they get boron pleating on these
tubes. But anyway Staff convinced us that we're not
to worry about it | think before.

MR FREDERI CK: Go back one slide.

MEMBER WALLI'S: Mbve on probably.

CHAI RVAN DENNI NG Yes. Right. Let's nove
on. | think sone of us are going to want to | ook at
t hat BACCHUS report again today.

MEMBER WALLIS: Because it's a very
i nteresting subject.

MR FREDERICK: In the draft SER there was
an item identified as a contingency for this
particul ar analysis. And it has sone di scussions with
the Staff about that issue. It's described here, and

basically the concern was that for snmaller breaks we
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need to denonstrate the capability that we'll be able
to cool down before the precipitationtinme in order to
be able to -- the actual injection on the hot | egs.
An we've had sone discussions with the Staff on that
issue. And Dr. Ward will be talking about that |ater.
At this point we're convinced we have a --

CHAIRVAN DENNING | guess I'ma little
bit confused about the difference between | arge LOCA
case and then the small LOCA cases that you were
tal ki ng about as far as what the conditions are that
could lead to precipitation and can you hel p ne t here?

MR. FREDERICK: Well, | think for snal
breaks typically and your tenperature and your
pressure is going to hang up. So precipitation linmts
are very high under those conditions. The concern
woul d be that borrowi ng that scenari o who hold on the
pressuri zati on node, want to nmake sure that you get to
the <cooled down condition before you reach
precipitation limt for the cold condition. That,
again, is a function of the operator response to the
event.

DR. BANERJEE: Because if you inject in
the hot |leg, you get cold water into the core, right?
| s that the concern?

MR. FREDERICK: That's not the nmjor

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

250

concern. The maj or concern i s depressuri zi ng enough so
we get hot | eg fl ow. Because for Unit 1, anyway, we're
aligning the | ow head punps to the hot legs and it
woul d have a shot off pressure of around --

MEMBER WALLI S: Once you get hot leg flow,
you just flush the boron out.

DR. BANERJEE: Yes.

MR. FREDERI CK: Again, Dr. Ward will be
di scussing --

MEMBER WALLI'S: Now you need to keep
enough boron in to avoid criticality concern? And
you' ve al ready scranmed the reactor --

DR BANERJEE: Well, the water's is
borated, isn't it?

MEMBER WALLIS: Yes. Don't you need still
boron for the criticality.

DR. BANERJEE: In the injection --

MEMBER S| EBER: The injection water is
refueling water.

MR. FREDERI CK: So again, we have
addressed t he questions that were rai sed by the Staff
for this analysis and the results showed for Unit 1 6%
hours is the required switchover time, 6 hours for
Unit 2.

In our procedures we actually rmake
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preparations to do that realignnent an hour ahead of
time. The actually alignnment is only a matter --

MEMBER WALLIS: This tinme depend on the
break size?

MEMBER SIEBER It shoul d.

MR. FREDERI CK: Essentially no, because at
t he poi nt where we're starting the cal cul ati ons you're
fixed in terms of the volume of water in the --

DR. BANERJEE: Well, in long term cooling,
which is within an hour --

MEMBER WALLIS: -- off to atnospheric
wi t hout any break size contributing.

MR FREDERI CK: Yes, heat boil off at that
poi nt .

MEMBER WALLIS: At the point of water
boiling, essentially an open top.

CHAIRMAN DENNING But it's still
pressuri zed.

MR. FREDERI CK: Large break, it's not in
the small break

CHAI RMAN DENNING Right. But in the
smal | break it is.

MEMBER WALLI'S: Well then how nuch is
pressuri zed nmust depend on the break size?

CHAI RVAN DENNI NG Yes.
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MEMBER WALLIS: And so the tinme surely

depends on the break size, doesn't it?

MR. FREDERI CK: Davi d?

MR. FINK: This is David Fink again.

The effect of sone pressure assunption in
the vessel really helps you in the voiding. So at
hi gher pressures you get a lot of this voiding --

MEMBER WALLI S:  You have nore water there.

MR FINK A lot nore water.

MEMBER WALLIS: So there's nothing nagic
about 5 hours, is there? | nean sonetines it depends
on the break size. So what it is the operator
nmeasures so that he knows he has to do sonet hi ng?

MR FREDERICK: Fromthe start of the
event .

MEMBER WALLIS: But he doesn't know the
break size, so he doesn't really know --

MR FREDERICK: Yes. The tine that we're
calculating it represents the boundi ng case.

CHAI RVAN DENNI NG  The boundi ng case?

DR BANERJEE: Doesn't he have sone
indicator to know when it would be prudent to
switchover? Like isn't there a nmeasurenent of sone
sort that --

MR DURKOCSH. |'mgoing to try to answer
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that. This is Don Durkosh from FirstEnergy.

The enmergency operating procedures are
based on the limting large break LOCA swi tchover
time. We do not have any ot her neasurenents. W
basically will follow our EOP network and we'll be in

our E1 procedure waiting for this switchover tine to

occur, and then we'll be preparing for it. And we'll
initiate swtchover. So there is no ot her
nmeasurenents. In theory, we don't know where the

break size is so we set it up for the nost limting
condi tions there.

MEMBER WALLIS: If it were smaller, he
woul d have | onger tinme?

DR BANERJEE: So there are no criteria
whi ch requires sw tchover?

MR. FREDERICK: They're all the type
criteria --

DR. BANERJEE: No, no, no. Physical
criteria.

MEMBER WALLIS: There's not a neasuremnent
that you conpare with some other measurenent --

DR BANERJEE: Now |'d better switch
because things are getting bad or sonething.

MEMBER WALLIS: No. He's just told within

so nmany hours to do it.
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MR. FREDERI CK: There's no way to measure

t he boron --

MEMBER WALLIS: He has to renenber?

DR. BANERJEE: Really of the neutron fl ux,
right, in the core? You still have sone sort of a flux

nmeasur enent, right, sonething?

MR. FREDERICK: Yes. | guess if the
source range was operational still, yes, we woul d have
sonme indication. |'mnot sure how you would correl ate

that to boron | evels, though.

DR. BANERJEE: So you don't have a neasure
of boron? So you have no neasure of boron in the core
basi cal | y?

MR. FREDERI CK: Dave, did you have
somet hi ng?

MR FINK: This is Dave Fink.

Actually, they don't do it but you could
i ntheory nmeasure the boron by t he boron concentration
in the sunp because all the boron that you're | eaving
behind in the vessel is comng fromsonewhere. And
that somewhere is the sunp. So as the vesse
concentration's building up, the sunp is diluting. So
t heoretically you could --

DR. BANERJEE: But is the sunp so large in

volume that dilution would be relatively snal
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conpared to the --

MEMBER SIEBER: It would not | ook the sane
as the core condition froma chem stry standpoint.
Concentrating nechanisns in the core, the sunp has
everyt hing el se.

DR. BANERJEE: Right.

MEMBER S| EBER:  And so the concentrations
woul d be different.

DR. BANERJEE: Wuld be not -- yes.

MEMBER SI EBER:  Does -- help you at all in
knowi ng where you're at?

MEMBER WALLIS: At levels lower in the
core?

MEMBER S| EBER  Yes.

MR. DURKCSH: This is Don Durkosh again.

MEMBER WALLI'S: EOPs don't speak to that.

MR DURKOSH: Yes. The switchover tine is
institutionalized in the EOPs. They're consistent for
all Westinghouse plants. And this is the approach
that we' ve been using since literally day one. W use
these tines as the time to go ahead and initiate
swi tchover to hot leg recirc.

DR. BANERJEE: It could be too early, it
could be too late; we don't know. There's no way to

know.
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MEMBER SIEBER: Well, it's based on the

anal yses.

DR. BANERJEE: On calculations, right?
Who knows what these cal cul ati ons nean, how good t hey
are.

MEMBER WALLIS: But it's been done since
day one.

MEMBER S| EBER:  The cal cul ati ons were done
by t he Westinghouse owners group at the tine that the
gui del i nes were done.

DR. BANERJEE: Therefore they nust be
good?

CHAI RVAN DENNING  So this is howit's
changed by the EPU?

MEMBER S| EBER: That was back in 1981 or
' 82.

MR. FREDERICK: |f you consider the
cal cul ati ons boundi ng and very conservative, as this
slide shows you here, we actually ran cases with nore
realistic assunptions. And you can see trying to get
to the Iimt, which is 29 percent here. Well, you
can't actually see it. But considerable difference
when you consider better estinate type assunptions.
And, Dave, maybe you can --

MEMBER WALLIS: Mbore significant perhaps
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is the effect of EPU on this?

MR. FREDERICK: No, this is just --

MEMBER WALLIS: No. Mre significant
woul d be to show the effect of EPU?

MR. FREDERI CK: Well, the EPU ended up
reducing the time from8 hours to 6%

MEMBER WALLI S:  Yes.

MEMBER SI EBER. And that's basically due
to the increased decay heat.

MEMBER WALLI'S: Yes. But you assune
that's not critical? | mean, it's still got an awf ul
| ong tine.

MR. FREDERICK: Yes. Again, it's not
chal I enging the operators to get it done. So the nore
nmeaty concern with shortening that time is that the
hi gher you go up on the decay heat curve, the nore
fl ow you need. And --

MEMBER WALLI S: There's sone sort of alarm
clock that starts when there's a break and then after
6 hours says you'd better switchover injection or is
he supposed to keep track of all the tinme?

MEMBER S| EBER: You have bl ogs.

CHAI RMVAN DENNI NG That's a good EOP
guestion, | think.

MR. FREDERI CK:  Yes.
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MR. DURKCSH: This is Don Durkosh again.

The operating crew would keep track of
what tinme the reactor trip and we'd have the techni cal
support center available to us, we have our STAs
avai l able to us. So we have nultipl e people basically
keepi ng track. And we have an explicit step in our El
ener gency procedure. We woul d transition back i nto our
El procedure and we'd basically, the next step would
be when you approach the hot |eg swtchover tine,
begi n maki ng your preparations.

So we have various people that would tab
of that tinme.

MEMBER WALLIS: It still would be good if

you had sonething that alerted him | nean, if | have
to cook sonmething, | don't really | ook at ny watch al
the tine. | like to have a timer that tells nme when

to switch things off or take them out of the oven.
But this is an EOP questi on.

| think the nore you can take away from
t he operator having to renenber things, the better.
You have sonet hing which actually tells himhe' s got
to do sonet hing.

But anyway, it's not really --

CHAI RVAN DENNING | think we're ready to

nove out of that into containnent anal ysis.
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MEMBER WALLIS: Yes, | think -- yes.

MR. DURKOSH: This is Don Durkosh.

We do have tinmers in the control room

MEMBER WALLIS: You do?

MR. DURKOSH: But unli ke cooking, we do
al so have a | ot of people available to us.

MEMBER WALLIS: Too cooks --

MR. FREDERI CK: Too many cooks in the
ki t chen.

MEMBER S| EBER:  You have to remenber to
turn the tiners over.

CHAI RVAN DENNI NG Go ahead and conti nue.

MR. FREDERI CK: Ckay. |'mgoing to nove
on to containment analysis. Again, the containnent
anal ysis was subnmtted actually alittle earlier than
EPU in june of 2004, and that was approved i n February
of this year.

And it was a conversion, which nean we
went froma sub-at nospheric design to an at nospheri c.
The difference there being that in the atnospheric
design there's no requirenent to contain or to get
back to sub-atnospheric conditions post accident,
whi ch we had previous to the change.

The primary effect of EPU, which was

factored into this containment conversi on program was
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the MGEs from the primary system and the steanline
break. Those are really the things that are directly
af fected by the increase in power.

The mass and energy rel ease cal cul ations
for this program use the Wstinghouse approved
nmet hodol ogi es, and that wasn't a change.

For the containment integrity, part of the
calculations, we utilized MAAP-DBA, which is a
nodi fication to MAAP 4 which changed sone of the
cont ai nment cal cul ati ons.

It's simlar tothe other codes whi ch have
been used or approved for applications such as GOTHI C,
COoCo.

The program the cont ai nnent uses
traditional heat transfer correlations such as Tagam
and Uchida. That's consistent with other
appl i cati ons.

For t he NPSH cal cul ati ons we' ve
incorporated a multi node nodel. And that allows us to
get better details on where water is held up in
contai nnment and certain volunmes. At the box area you
can jus see the nodal nodel that we used. Eighteen
nodes.

For small break anal yses, and we've done

a much nore extensive look at small break primrily
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for sunp inventory questions. For that anal yses the
mass and energy rel eases were cal cul at ed usi ng MAAP
And those results were benchmarked agai nst the code
primarily.

The actual operating contai nnent pressure
will still be slightly sub-atnospheric at the site
14.3 approximately is atnospheric pressure. And our
operating range will be 12.8 to 14.2 absol ute.

The ol der operating pressure, which is
actually an air partial pressure limt, was about 4
pounds lower. So at these higher pressures we
elimnate the need for applied air when we do make
entries, which is a very nice benefits in ternms of
personnel safety.

MEMBER SIEBER  Well, and you have
deconpression inthe airlock, whichis atime consuner
and hard on sone people, hard on your ears.

MR. FREDERI CK: As part of this analysis
we' ve al so credited the various nodifications which
are beneficial. Replacenent steam generators for Unit
1, for exanple. These generators have the restriction
nozzle in the outlet where our old ones did not. So
we're | ooking at 4.6 square foot nmain steanline break
versus a 1.4 square feet. So that is a big benefit

for the steanline break anal ysis.
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Al so the feedisolationandthe cavitating
venturies, again, limt the mass energy rel ease during
a steanline break.

MEMBER MAYNARD: Are those new val ves or
just new actuators or --

MR. FREDERI CK: They're brand new val ves
and actuators.

MEMBER MAYNARD: (kay. Are they replacing
exi sting valves that are there or --

MR. FREDERI CK: There was an existing
valve there. | believe we turned that into a check
valve, is that right?

MR TESTA: Yes. This is Mke Testa,
Beaver Vall ey.

Yes, |ike Ken was saying, we had a check
valve in the systemthat had a notor on it. And what
we ended up doing was we restored that to just a
normal or sinple check valve. And then in the piping
systemwe added a brand new feed i sol ati on val ve. New
val ve, new actuator controls.

MEMBER SIEBER It is hydraulic or
el ectric or --

MR. TESTA: Hydraulic. Yes.

MR. FREDERI CK: We've al so added a cord

from the reactor cavity so there's the general
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basenment area that allows the water that normally hold
up in that cavity to drain back into the sunp, which
hel ps out with our inventory issues.

This QS cut back was a feature that we used
to extend the spray at Unit 1 that hel ped us maintain
some of the spurious condition. W don't need that
any longer so we're elimnating it.

And again, the setpoint for transfer to
recirc was | owered under this program and that gives
us a little higher sunp level at recirc, which hel ps
out with the NPSH

For the analysis, essentially acceptance
criteria that we | ook at:

Peak pressure, of course, less than the
design, which is 45.

Cont ai nnent pressure reduction of 50
percent, that's essentially an assunption that's made
inthe offsite dose anal ysis so we need to denonstrate
that we can net that;

NPSH. W need the required NPSH for the
punps whi ch takes suction out of the sunp, and;

When the punps start we | ook at m ni num
punp inventory to nmke sure we don't have any
vortexi ng issues.

MEMBER WALLIS: O course, that's all
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assumng that the screens don't have too nuch
deposited on thenf

MR. FREDERI CK:  Correct.

MEMBER WALLI S:  What kind of insulation do
you have on this?

MR FREDERI CK: Insul ation?

MEMBER WALLIS: Yes. Kind of insulation?
Do you have fiberglass or --

CHAI RVAN DENNI NG  That's the physics.

MEMBER WALLIS: But | wasn't here. |
wasn't here. |'msorry.

CHAI RVAN DENNING I f you could give a
little sunmary.

MEMBER SIEBER: It's reflective.

MR FREDERI CK: But | know and then Mark
can nmaybe junp in. W do have RM reflective on many
of the conmponents. W do have CALSIL.

MEMBER WALLIS:  You have CALSIL?

MR FREDERI CK: Yes. W have CALSIL and we
have sonething Mn-K, which | -- it's a fiber.

MR. MANOLERAS: This is Mark Manol eras.

W have very snall quantities of that
material. We're going to target that for renoval, that
material for renoval.

DR. BANERJEE: That's the only fibrous
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material? Is that the only fibrous material ?

MR MANOLERAS: That woul d be our
predom nant fibrous naterial.

DR. BANERJEE: And do you have al um num as
wel | ?

MR. MANOLERAS: Yes, we do. Yes, we do.
And we actual ly have a programwhi ch takes a | ook and
nmonitors and maintains the quantities of alum numin
contai nnment. We know exactly what we have. Zinc and
al um numin contai nnent.

MEMBER WALLI'S: You have TSP in the sunp?

MR MANOLERAS: No, we do not.

MR. FREDERI CK:  Car bon hydr oxi de.

MEMBER WALLI'S: Carbon hydr oxi de.

MR. MANOLERAS: Correct.

DR.  BANERJEE: Carbon hydroxi de and
alum numis --

MEMBER WALLI S:  Yes.

CHAI RVAN DENNI NG You can conti nue.
Thanks.

MEMBER WALLI S:  Yes.

DR. ELAWAR: This table shows the peak
pressure results for the LOCA and steanline breaks as
wel |l as the pre-EPU results.

You see here, for exanple, Unit 1

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

266

steam i ne break, that pressure actually went down even
t hough we' re anal yzi ng for EPU condi ti ons. And, agai n,
that's reflecting the beneficial nodifications that
were made there.

And essentially all these results benefit
to sone degree from the nethodol ogy change to MAAP-
DBA. Again, we're raising initial pressure 4 pounds
for these, so obviously we're getting some nargin.

CHAI RVAN DENNI NG~ When you show t he pre-
EPU, is that post-contai nment conversion?

MR. FREDERI CK:  No.

CHAI RMVAN DENNING  No, that's pre-
cont ai nent - -

MR FREDERICK: Prior.

MEMBER WALLIS: That's using a previous
nmet hod of cal cul ation?

MR. FREDERI CK: Yes. It's using the Stone
& Webster program

MEMBER WALLI S: Ckay.

DR BANERJEE: What is the difference in
t he net hods of cal cul ati ons which give you the slide
agai n?

MR. FREDERI CK: Hit the backup slide.

Thi s slide shows essentially howthe peak

pressure i s sensitive to airborne water fractions. And
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that water fraction is essentially the water com ng
out of the break, what percentage of it is actually
entrained into the atnosphere. |In the previous

nmet hodol ogy essentially there was no entrainment
assunptions. It |ooked at other programs such GOTH C
GOTHI C actual Il y assunmed a 100 percent entrai nnent.

MEMBER WALLIS: Oh.

MR FREDERI CK: And when we | ooked at
this, the curve basically once you get to 10 percent,
you don't get much nore benefit. But 10 percent --

MEMBER WALLIS: There's a fog in there,
you're saying there's a fog in there?

MR FREDERI CK: Yes. The water at
entrai nnment essentially acts |i ke an additional heat,
so it gives you a benefit in the peak pressure.

MEMBER WALLIS:  Airborne water fraction is
the faction of the water which is entrained?

MR. FREDERI CK:  Yes.

DR. BANERJEE: Em tted?

MR FREDERI CK: The fraction of the water
that is comng out of the break that is entrained.

MEMBER WALLIS: | would think getting a
100 percent of it would be a bit of a struggle,
getting it all helpupintheair. 1It's going to fal

out, isn't it?
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MR. FREDERI CK: Well, sonme of it is, yes.

DR BANERJEE: | think, | nmean nost of it.

MEMBER WALLIS: Most of it.

MR. FREDERI CK: Well, we did provide as
part of the submittal, we provi ded some conparisons to
experinmental data. | don't renmenber the experinents
right off hand. But those results showed sonewhere in
the 50 to 60 percent range were entrained.

DR. BANERJEE: But you have surfaces where
the water jet inpacts, right?

MR FREDERI CK: Yes, and that does account
for that. If there is collisions with surfaces and
poor condensation for that matter, it is renmoved in
t hat - -

DR BANERJEE: But nonetheless, it's a
heat sink?

MR. FREDERI CK: Yes, essentially.

MEMBER WALLI'S: When you start out you' ve
got to nake a | ot of dispersion. But as you put nore
and nore water in there, there nust be a lot of it
t hat comes out?

MEMBER KRESS: Wy isn't that bel ow 457

MR FREDERICK: It's absolute. But this is
not for our plant in particular. This is just --

MEMBER KRESS: Ch, | see. This is just for
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MEMBER WALLIS: So what do you do? You

assume sonet hi ng here or what?

MR. FREDERI CK: Actually, for MAAP we

assume 10 percent entrai nnent.

MEMBER WALLIS: It's just soneone's

educat ed guess?

MR. FREDERI CK: It was a conservative

relative to what we saw in the experinents.

MEMBER WALLIS: Well, it's interesting.

How nuch mass of water is it then when
percent? Later in a LOCAit's alot, isn't

air is holding all that up?

it's 10

it? The

MEMBER S| EBER:  You get a number of them

CHAI RVAN DENNING Well, wait a
This is the large break and early tinme peak.

MEMBER WALLIS: Tinme is --

MR FREDERICK: Yes, this is all

in the first 20 seconds.

second.

currently

MEMBER WALLIS: So it's probably okay.

Early time, yes.
MR FREDERI CK:  Yes.

MEMBER WALLI'S: Everything's sti

rred up.

MR. FREDERI CK: Yes, it's very quick. Yes.

MEMBER WALLI S: | was concer ned
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say you assune somet hi ng.

MR. FREDERI CK: Just to cover the other
criteria and results, we did show that we nmet the
depressurization rate, time. NPSH requirenents were
satisfied. W also |look at EQ for exanple, if the
envel opes change, we | ook at the equi pnent and we've
done that. And as well as the structural issues, the
pi ping and the sunp inventory.

The next subject which is related --

MEMBER S| EBER: Before you | eave, you said
that even with the rel axation of the sub-atnospheric
requi renent you still returned to sone sub-at nospheric

condition following a LOCA. How | ong does that take?

An hour ?

MR. FREDERICK: |I'mnot sure | said that,
Jack. But we can still get there is the river is cold
enough. | nean, this is very nuch a function of the

servi ce water tenperature.
MEMBER S| EBER  Ckay.
MR. FREDERI CK:  Typically though --
MEMBER SI EBER. You don't necessarily go
sub- at nospheri c.
MR. FREDERI CK: That's right. Ri ght.
MEMBER SIEBER  And so froma Part 100

standpoint if you have sone positive pressure --
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MR. FREDERICK: And if sone | eakage
occurs- -

MEMBER SIEBER. -- you may see it on the
outside, right?

MR. FREDERI CK: For the dose anal yses we
assune | eakage occurs for 30 days.

MEMBER SI EBER  Ckay.

MEMBER KRESS: | think the section there
is you use that high for the peak pressure after 24
hours, right?

MR FREDERI CK: That's reduced to half of
that within 24 hours.

MEMBER KRESS: Regardless of what it
really is? | nean, it's usually |ower than that.

MR. FREDERI CK:  Yes.

MEMBER KRESS: But it's a conservative
cal cul ati on?

MR. FREDERI CK: Ch, yes.

Moving on to containment overpressure.
For Beaver Valley Unit 1 the recirc spray punps have
credited in the past contai nnent overpressure as part
of our existing licensing basis. And for this anal ysis
cont ai nment conversion and EPU we're continuing to
credit that.

Unit 2 does not require any containment
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over pressure --

MEMBER WALLI'S: Are you crediting the sane
anount of overpressure for the same amount of tinme?

MR FREDERICK: [|'ll touch on that. W
have sonme slides that show that.

Unit 2 does not credit overpressure and
never has. Physically the punps are a |ot |ower so
they don't have a need for that.

The Beaver Valley recirc spray system
essentially this is our heat renoval function post-
LOCA in the environnment that each train consists of a
punp, heat exchanger and spray ring. And it takes
suction directly fromthe sunp and delivers a spray
flow for Unit 1.

MEMBER WALLI'S: When you need it is when
you have the high pressure in the containnent.

MR. FREDERI CK: That's correct, yet. The
system was prinmarily designed to give you a rapid
depressuri zation so you could neet the one hour sub-
at nospheri c requirenent.

The backup slide just shows a sketch of
the system basically.

MEMBER WALLI'S: Does it show the pressure
needs versus tine or sonething |like that and how much

you're actually crediting?
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MEMBER KRESS: They're different.

MR. FREDERI CK:  Yes.

MEMBER WALLI'S: That's com ng up?

MR FREDERI CK:  About 2 slides.

MEMBER WALLIS: W're waiting for that.
That's the bottom i ne.

MR FREDERICK: W're there. This slide
shows you the contai nnent over pressure required.

MEMBER WALLI'S: You need 10 psi.

MR. FREDERICK: The COP required is
basically how nuch pressure do | need above the
initial pressure in containment to get enough NPSH
So, yes, when the punps first start out, and again
t hese punps start relatively early, 5 minutes after we
reach the high pressure setpoint in containment. So
the sunp is relatively hot at that point and there is
not a lot of level. So the NPSH is sonmewhat |imted.
So we need contai nnent overpressure at that point.

Vel |, | et me nake anot her point here. This
shows the previous results frompre-EPU and actually
pr e-cont ai nment conver si on.

MEMBER WALLI'S: The Staff didn't give you
any trouble with the blue |lines so then they're going
to accept the red line?

MR. FREDERICK: Yes. The blue line is
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EPU we're

And you al ready have? You

al ready have that approved the blue |ine?

MR. FREDERI CK:

increase in actua

That's correct, yes. The

pressure requirement is on the

order of 2 pounds. Duration wi se this requirenment goes

bel ow zero,

over pressure at that point.

MEMBER WALLI S:

whi ch neans that we don't

really need

Not a very long a period

of tinme conpared with sonme plants.

MR. FREDERI CK:

That's correct, yes. The

point here is that it's roughly ten m nutes past the

start of the punp.
MEMBER WALLI S:

MR. FREDERI CK

MEMBER S| EBER:

spray punp.
MR. FREDERI CK
t he out si de.
MEMBER S| EBER

MR. FREDERI CK

MR, MANOLERAS

agai n.

And for hours?
Ri ght .

For the inside research

Correct. And this is for

Ri ght .

It's very simlar.

This is Mark Manol er as

Ken, why don't you go into detail on the
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testing of the punps.

MR. FREDERICK: Yes, I'll get toit. |It's
a couple of slides away yet.

MEMBER WALLI'S:  Run without this COP?

MR. FREDERI CK: Next one.

Thi s slide shows t he avai |l abl e
overpressure against the required, the two bottom
lines being the required. And what you can see here
is actually when the punps start. They actually start
delivering fl ow about 300 seconds.

MEMBER WALLI'S: Now this pressure that's
avai |l abl e | ooks very high. Usually people nmake a | ot
of conservative assunptions. This |ooks like the real
pressure. You're going up to 40 psi

MEMBER S| EBER  Yes.

MEMBER KRESS: This is atnospheric.

VR. FREDERI CK: This is actually
over pressure.

MEMBER WALLI S:  Yes.

MEMBER S| EBER:  Cont ai nment pressure.

DR. BANERJEE: You have a pretty snal
containment, right, to get that?

MEMBER S| EBER:  Smal I er than --

MEMBER WALLIS: Usually you have a

cont ai nment pressure that's high like that which you
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use to evaluate the integrity of the containnment.

MR. FREDERI CK: Right.

MEMBER WALLI'S: And then you have a sort
of m ni mum curve which has all kinds of conservative
assunptions, which is nmuch lower. And | don't see
t hat there.

MR. FREDERI CK: Wl l, again, you nay not
see it so nmuch in the peak because that's not really
effected by what we do in terns of trying to mnimze
t he pressure.

MEMBER WALLIS: It's not?

MR. FREDERI CK:  You know, it's when you
start the sprays and the peak is basically a function
of how Tagam ends up. It's based on vol une, energy
rel ease and the timng. So that's not sonething that
woul d real ly change much

MEMBER WALLIS: So is this blue curve
conservatively estimated to be below the rea
pressure?

MR. FREDERICK: Yes. W do sensitivity
studies that | ook at really the whole event, not just
pressure because it's also a function of sunp
tenperature. And sonme things that tend to reduce
pressure al so reduce sunp tenperature. So both of

those are in the NPSH equati on. So what we have done
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historically is we do sensitivity studies on all the
sensitive paraneters and deternm ne what i s the m ni num
NPSH avai | abl e case, which is what's shown here.

MEMBER WALLIS: Well, this really should
say m ni num avail abl e overpressure or sonethi ng, not
a best estimate kind of cal culation.

MR. FREDERI CK: No. This is actually the--

MEMBER WALLI S:  The conservative m ni num

MR FREDERICK: This case reflects the
m ni mum NPSH avai | abl e result.

DR BANERJEE: No. | nean the blue curve
i s the m ni mumcontai nment pressure avail abl e? | nean
if it's just about --

MR. FREDERICK: It may not necessarily be
the mninum available. I1t's the mninmm avail able
associated with the set of conditions that conme to
thi s anal ysi s.

DR. BANERJEE: Wth this -- yes. Sure.
But for this set of conditions it's alarge break LOCA
or sonething, right?

MR. FREDERI CK:  Yes.

MEMBER KRESS: W once wote a letter that
sai d t hose cal cul ati ons ought to have probabilities in
themto see how much the probabilities overlap to get

some sort of probability that you woul d have --
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MR. FREDERI CK:
stuff

MEMBER KRESS:

DR.  BANERJEE
| east uncertainty.

MEMBER KRESS:

MEMBER WALLI S:
nmenber s

W got severa

comments, wasn't that --

MEMBER KRESS:

CHAI RVAN  DENNI NG

recircul ation node?
refueling water start --

MR. FREDERI CK

CHAI RVAN DENNI NG

MR. FREDERI CK

can see here. | mean,

to nothing in alittle over

CHAI RVAN DENNI NG

MR FREDERI CK:
start,

the RST which is --

MEMBER WALLI S:

wor ki ng,

in here on that, too.

the blue code would be higher?

278

No. Uncertainty anyway.

And we actually have sone

Yes.

| f not probability, at

Uncertainty. Yes.

We did wite the letter.
who endorsed additional
recal | .

Yes, as |

You only spray in

You don't spray fromthe

No, we do bot h.
You do bot h?

Yes, and that's what you

we' re going from 40 pounds down

10 mi nutes.
That's due to spray?

Yes. So once the spray

we have a quench spray systemwhi ch comes from

| f the punps weren't

So it's a
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kind of self-controlling situation?

MR. FREDERI CK: That's correct, yes. The
reason we need overpressure i s because we're running
the sprays. And you can see the pressure comes down
pretty quickly once those sprays go on

MEMBER WALLIS: The sprays thensel ves
reduce the overpressure?

MR FREDERICK: That's correct.

MEMBER SI EBER:  And if you didn't have the
over pressure, you wouldn't need the sprays.

MR. FREDERI CK: The problemw th not
having the sprays is that it's our only neans of
getting heat out of the sunp.

MEMBER SI EBER  Ri ght.

MR FREDERI CK: W need the heat
exchangers nore than we need the sprays.

MEMBER SI EBER  Ri ght.

MEMBER WALLI'S:  When you need the sprays,
t hey wor k?

MR. FREDERI CK:  Yes.

DR. BANERJEE: Those little side diagrans,
maybe we shoul d get copi es of those because they have
-- yes.

MR. FREDERI CK: Just a point there. Again,

that was the NPSH limted case. It's not necessarily
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the | ongest duration. For all the cases we | ook at,
t he nost anmount of tine that we need for overpressure
credit is 20 mnutes after the punp starts.

And we did do sone testing of these punps
way back in the late '70s. Actually, it was North
Anna punp that was tested, but they're basically
identical to ours.

Hit this backup slide. They actually ran
t hese punps at reduced NPSH all the way down t o about
4 feet available, the left line there. And basically
you can see, as you reduce NPSH bel ow t he required,
the performance suffers. But they ran these up to
about a half hour in this reduced NPSH node.

MEMBER SI EBER: And they still punp?

MR. FREDERI CK: And they still punped and
they tore them down, and there was no damage to the
punps.

DR BANERJEE: Well, there was sone
cavitation, but --

MR. FREDERI CK: Yes, obviously it's
offering in a cavitation --

DR. BANERJEE: Not significant. Not until

MEMBER WALLIS: Until they fall off the

cliff there.
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MEMBER KRESS: Even with the required net

positive suction you had sone cavitation, right?

MR FREDERI CK: Yes, 3 you're percent
reduced by definition.

MEMBER KRESS: Yes. Yes.

MR. FREDERI CK: Go back.

DR BANERJEE: Excuse ne. Go back to that
sl i de.

What is there, | can't read that very
wel |, but what is the suction head required. Yes,
can't read the ones on top there.

MR. FREDERI CK

(O f mcrophone).

MEMBER SI EBER:. You have to talk into a
m cr ophone.

MR. FREDERI CK: Ri ght.

DR BANERJEE: |s that 16, 14? The four
| can read, but beyond 4 | can't read any of those.
They' re bl urred.

MEMBER WALLI'S: Are you saying that even
if there were no overpressure available they'd still
work? |If you lacked 10 psi, will they still work or
not ?

DR BANERJEE: These are in feet of water,

| take it.
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MEMBER WALLIS: Twenty feet of water, do

they still work at 20 feet of water.

DR BANERJEE: No, there are 4 feet of
wat er, they woul d work.

MEMBER WALLIS: Yes, but not at 207

DR. BANERJEE: No, at 20 they'd work
perfectly.

MEMBER WALLIS: OCh. Well, you' ve got 4
feet, don't you? Wat is that you need? You need--

DR. BANERJEE: 11.5 feet. |Is that your
reference is, 11.5 feet of NPSH on this?

MR. FREDERI CK: For these punps the
m nimum required that we use is 9.8 feet.

DR. BANERJEE: 9.8 feet. Al right. So
that's the one, Graham which is the fourth |ine down
fromthe top.

MEMBER WALLIS: That one there?

DR. BANERJEE: That's your reference

right?

MR. FREDERI CK:  Yes.

MEMBER WALLI S:  And how conpact can it get
and still satisfy your needs there?

MR. FREDERI CK: Four feet available, that
woul d be sonet hing around 2 psi overpressure --

MEMBER WALLIS: It's still punping.
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MR. FREDERI CK: -- still required.

MEMBER WALLIS: But that's nuch | ess than
you' re asking for?

MR FREDERICK: Yes. This is a kind of
margin we don't use these lower limts in anyway or we
don't nodel the punps in a degraded performance.

MEMBER WALLIS: It seens to depend a | ot
on the dynam ¢ head required. How much is the dynanic
head required? There's a |load |ine sonewhere here.

DR. BANERJEE: Right, that's what | was
going to ask. Wiere is that load Iine? Just
conceptually if you sketch it.

MR. FREDERI CK: Wl |, these punps nornally
operate around 33 to 3500 so your system curve cones
t hrough here sonmewhere.

MEMBER WALLIS: So sonme of those have
al ready crashed and gone over the -- they went over
the precipice by the tine they come down to the | oad
l'ine?

MR. FREDERI CK:  Well, yes, you would see
a much reduced fl ow but you would still get some fl ow.

CHAI RVAN DENNING  But in reality isn't it
just a nmatter that you don't want themto fail
Because suppose for 20 mnutes they didn't work and

they didn't renove heat, isn't thisreally areal |ong
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term problem that you're concerned about, which is
| ong term heat renoval

MR. FREDERI CK:  Yes.

CHAI RVAN DENNING. So the fact that
they' re not able to keep up with heat rejection during
this period when you really need it doesn't really
matter.

MR FREDERICK: [If we have reduced heat
removal, the ultimate effect is that the sunp's a
little hotter a little |onger.

MEMBER WALLIS: So you'll get 2000 GPM
i nstead of 3500 or somethi ng?

MR. FREDERI CK: Ri ght.

MEMBER WALLIS: And it's no big deal ?

CHAI RVAN DENNI NG As long as you --

MR. FREDERICK: It only last for 10 or 20
m nut es, yes.

MEMBER MAYNARD: | think the nore
significant part of this what shows is that they
operated for a long period of tine, it reduced NPSH
and did not fail the punps and they were still in good
shape.

MR. FREDERI CK:  Yes.

CHAI RVAN DENNI NG  Ckay. Conti nue.

MR. FREDERI CK:  Next.
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W | ooked fromthe PRA aspect of this, you
know what's the probability of 1osing containment
i solation which could |ead to | oss of overpressure.
And we estimated that to be about one tinmes 10 to the
mnus 8. And that's based on the LOCA coincident with
failure of isolation for the [ines that conmunicate
directly with the containment atnosphere. And those
lines for Beaver Valley are actually pretty small. The
| argest such line is a 2 inch line.

CHAI RVAN DENNING  Since you're stil
operatingalittle bit sub-atnospheric, does that help
your probability here? Do you know that you're
i sol ated?

MR. FREDERI CK: Yes. Essentially we would
screen out any large preexisting failure because we
woul d notice that if it occurred.

DR. BANERJEE: 1Is there any interaction
with a LOCA which would sort of tend to nmake you | ose
cont ai nment i sol ation?

MR FREDERICK: No. Al of our
cont ai nment - -

DR. BANERJEE: Nothing that --

MR. FREDERICK: -- systens are fully
gual i fi ed.

DR. BANERJEE: Conpl etely independent?
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MR. FREDERI CK: Yes. W actually did an

anal ysis where we | ooked at -- you know, essentially
run the NPSH cases with holes in containment. And we
did up to a 3 inch based on what our penetration size
are.

And if you look at the next slide here
essentially all the results are on top each other so
there is no significant effect of opening a small hol e
in containment. Again, that was the nost probable
based on the actual penetration sizes that are opento
cont ai nment at nosphere.

DR. BANERJEE: But then what happened to
the pressure as you open the hole?

MR. FREDERICK: It didn't change nuch

CHAI RVMAN DENNI NG You can't tell at that
smal | hol e size.

MR. FREDERICK: Right. Essentially
there's a m ni mal change in the pressure response such
that the NPSH margi n doesn't change much

Next slide.

W do a conservative analysis in terns of
m nim zing the overpressure avail able. W do not ask
the operators to intervene in anyway to try and
mai ntai n pressure at a certain value or certain limt

to try and assure that we have avail abl e COP.
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MEMBER WALLI S: Suppose the screens were

getting bl ock, howwoul d t he operator knowit and what
woul d he do?

MR FREDERICK: I'Il let ny operator
handl e that one here.

MR. DURKCSH. This is Don Durkosh again.

Recently, probably within the | ast year or
so, we've inplenented sunp bl ockage guidelines. And
we' ve updat ed our energency procedures. So basically
when we enter the recirc node we have RNO, response
not obtain actions where we would start a punp or
verify a punp i s running. And we woul d nonitor things
i ke punp anps, discharge pressure and flow. And if
we see any variations, then we have a sunp bl ockage
gui del i nes avail able to us.

And in the big schenme what the sunp
bl ockage guidelines really do is have you | ook for
ways to reduce flow, which would reduce the I|ine
| osses across the sunp screens. So basically kind of
get you to reduce the flows, get NPSH back into an
accept abl e range and operate in that node.

MEMBER WALLIS: You don't backflush or
anything like that?

MR DURKOSH: Not at this tine.

VEVMBER MAYNARD: | wouldn't think that the
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things you would be looking for would be nuch
di fferent than what you in md-1oop operation, making
sure that your RA punps are cavitating or |ose
suction. | nean it would be a simlar situation with
t he sunp.

MR, DURKOSH: | agree.

MEMBER MAYNARD:  Yes.

DR. BANERJEE: Are we going to tal k about
sunp bl ockage at sone point?

MEMBER WALLI S: Yes, you are.

CHAI RVAN DENNI NG  You al ready have as
much as we are.

DR BANERJEE: Because it was be
interesting to know how difficult it would be to
backf | ush.

MEMBER WALLIS: | think it's taboo,

t hough.

CHAI RMAN DENNING  Yes, | think we
shoul dn't be tal king about that now, no.

MEMBER WALLI'S: That's anot her subject.

CHAIRVANDENNING | nean it's interesting
to see what they are going to do.

DR. BANERJEE: But you're going in for an
EPU. You may as well put it in.

MEMBER WALLIS: Yes, but it's a generic
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i ssue.

MR. CARUSO Yes, but it's a generic issue
and we don't resolve generic issues.

DR. BANERJEE: Okay. W won't resolve it.

MEMBER WALLI'S:  You don't dunmp it all on
one |icensee.

CHAI RVAN DENNING W just initiate
generic issues under this.

Ckay. Proceed.

MR. FREDERI CK: Just to finish up this
slide, we did look at potential nodification that
could be nmade to elimnate the need for containment
over pressure and essentially they're all inpractical.

MEMBER WALLIS: |'mcurious. You're
putting in a bigger screen. What design is it?

MR. FREDERICK: Design in terns of -- hit
t he back sli de.

MEMBER WALLIS: This is a whole |ot of
cylinders or --

MR. FREDERI CK: Yes, it's an array of
cyl i nders.

MEMBER WALLIS: An array of cylinders.

DR. BANERJEE: But is this the top hat
desi gn.

MR. FREDERI CK:  Yes.
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MEMBER WALLI'S: Ckay. Ah, so the problem

there is to figure out how that perfornms when you' ve
only tested one?

DR. BANERJEE: Yes, it's the sane problem

MR. FREDERI CK: Qur testing is actually
| ooking at it.

MEMBER WALLIS: Testing arrays?

MR FREDERICK: | think we're do a 9 set
of array.

MEMBER WALLIS: ©Ch, okay. Gkay. Thank
you. That's better than one.

MEMBER SIEBER: It |ooks like that would
take up a |l ot of space.

DR. BANERJEE: Then it woul d be prudent to
do backf | ushi ng.

MEMBER WALLIS: It's not difficult to
figure out that works.

MR. FREDERI CK: Just summarizing | guess
for the contai nnent overpressure, COPis required for
Beaver Valley Unit 1 RS punps. And it's part of the
licensing basis. And it's continued to be credited in
the recently approved subnmittal.

W have run these punps at reduced NPSH
with satisfactory results. And we | ooked at the risk

of losing overpressure, and it's very low. And we
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al so | ooked at nodifications to elimnate the need,
and they're not practical.

The next two slides --

CHAI RVAN DENNI NG You can go quickly on
t hese | think

MR. FREDERI CK: Yes. These essentially
sunmari ze the dose assessment results from the
acci dent anal yses.

Again, we'renmovingto full inplenmentation
of the alternative source termand we' ve updated X/ s
with nore recent neteorological data and we've al so
switched to ARCON 96 for the onsite X/ (Qs.

W' ve incorporated the results from our
control roomtracer gas testing.

Unit 2 continues to use the alternate
repair criteria, which devel ops the accident induced
| eakage limts. And all the results are within the
50.67 limts, as you can see on the next slide.

Again, here the Unit 2 value is maxi m zed
based on the alternate repair criteria methodol ogy.

Just to summarize for safety analysis
Again, we've |ooked at the required events. All the
acceptance criteria seem to be net at the EPU
conditions. And we feel |ike we have enhanced the

plant in sonme way with the nodifications we've made
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and are beneficial inpacts in ternms of the safety
margin. And we've been able to retain a |lot of the
safety margin.

That's it. Any questions?

CHAI RVAN DENNI NG Are there any questions
on safety analysis here? Anything that we want to
prod for nore information tonorrow?

MEMBER WALLIS: | want to know what the
Staff thinks about the contai nment overpressure, but
that's not any of that today.

CHAI RVAN DENNI NG That's to cone.

Ckay. Thank you very nuch

W're now going to go in recess until by
that clock up there it's going to be -- we'll make it
a quarter of by that cl ock.

(Whereupon, at 3:33 p.m a recess unti
3:50 p.m)

CHAI RVAN DENNI NG Ckay. We're now back in
session. And we're now going to hear about the
Staff's view of safety anal ysis SBLOCA.

DR. WARD: Can you hear ne? Ckay.

My nane is Len Ward, I'min NRR in the
code review analysis branch. And what |'mgoing to
talk about, I'"mgoing to talk basically about post-

LOCA long term cooling, and that's |arge and snal
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break, but then I'm also going to talk about short
t erm behavi or small break LOCA

But before | do that, what | wanted to do
is just quickly go over the ECCS systemthat's used to
control boric acid, what's the approach. And then |11
tal k about |arge break LOCA and smal |l breaks.

Now Beaver Valley, it's a 3 | oop plant.
It's about an 8 percent power increase.

MEMBER SI EBER. Do you want a pointer?

MR. LEE: Yes, you know, | thought | had
one here. Here we go.

A key ingredient here in this plant is
that it has three accumulators. And as you heard
earlier, the pressure was i ncreased to 625 pounds and
that's key for short termsmall break LOCA behavi or.

And I'I'l al so be tal king about the switch
to simultaneous injection and because of the way the
ECCS is aligned, because of the ECCS configuration,
cold let breaks are limting in this plant for boron
precipitation.

As | said, large breaks to control boric
acid, you realign the ECCS, that's the high pressure
safety injection punp to deliver half the flowin the
hot I eg and the other half in the cold leg. And ||

be showi ng you sone calculations that | did to audit
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the precipitation times that the |icensee perforned.
| " mal so going to tal k about snall breaks.
And it was nmentioned before, but snmall breaks you can
hang up at a hi gher pressure. You don't go down to 147
where you're basically at run out on that high
pressure punp. You had sone internedi ate pressure.
It could be 200 pounds, 100 pounds. Wen you split
the fl ow between both legs it's not enough the flush
the core. So what do you do? Well, you cool the
pl ant down. And you cool the plant down to a | ow
enough pressure so that you either get it | ow enough
so that you can flush the core when you swtch
si mul taneous injection or you' ve cooled it down | ow
enough and fast enough so that you refill the RCSwith
ECCS cool ant, you reestablish single phase natura
circulation and you disperse the boron. GCkay? And
"1l show you sone calculations that we did to
illustrate that.

MEMBER WALLIS: Even though there's a
break, you can fill that whol e thing?

DR WARD: That's right. W're talking
smal | breaks, one inch, two inch, three inch; they're
really tiny. You'll fill it back up. I'll show you
that when | get to the slide.

MEMBER SIEBER: It's the pot. The break's
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above the pot.

DR. WARD: The break's in the cold | eg.

MEMBER SI EBER  Ri ght.

DR WARD: O the hot leg. And the
alignnent is done such that you don't need to know
where the break is. And the analysis is done so you
don't need to know necessarily. It's nice to know what
the concentration in the core and vessel is, but you
don't need to knowthat. If you do a boundi ng
calculation on precipitation tinme, all the operators
have to know is when the accident started and at
certain tines you just go switch. And it doesn't
matter what the break |ocation is or where the break
iS.

DR BANERJEE: Wen the HPSI are there
line sizes indicator of the flows or is it --

DR WARD: No, that's just where it's
goi ng.

MEMBER WALLIS: It's not to scale or
anyt hi ng?

DR WARD: This is not to scale. So what
| want to do is to show you for a cold |eg break,
before you switch to sinultaneous injection you're
injecting into the downconmer. You're storing sone of

it out the break.
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MEMBER WALLIS: Right.

DR WARD: But because there's no flush,
okay, you're going to concentrate boric acid in the
vessel, in the wupper plenum in the core. And
basically -- let me use this. This is better.

| nmean what happens is you're going to
fill the downcomer to the bottomof the cold | eg. You
can't get anynore water in there because the break's
there. Anynore water you add spills.

The water that flows in is dependent on
the | ow pressure drop. And the nodel I'mgoing to
show you, and it's consistent with the |licensee and
vendor, it considers the pressure drop. So | have a
fi xed head here. Depending on the core power |evel,
time and the event, that determ nes the steaning rate.
And t hat determ nes where the two phase level is. So
in the beginning of the transient very early the two
phase level is low It will grow --

MEMBER WALLIS: [It's not on top?

DR. WARD: I n the beginning, that's right,
you' ve bl own down the core. | nean, the whole core is
voi ded. Nowyou're refilling. This is early. And it's
slowy going to fill up. And I'monly going to be
able to get enough water in here that the 1oop

resistance will allowne. My ability to get water into
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this core isn't any better than ny ability to relieve
t he steam around the | oop.

MEMBER WALLI'S:  And the boron conmes in and
doesn't leave, so it just builds up?

DR WARD: No. It just builds up. R ght.
And that's why with cold side injection, that's why
cold | eg breaks are worse for boron precipitation.

MEMBER WALLI'S: You get sone water in is
because there are other cold | egs fromthat one, so
the water can get in?

DR WARD: That's correct. Yes. There are
two other loops. So this is spilling and the other
one's keeping nme full here. For this plant within
about 45 mnutes to an hour, the two phased |l evel is
up here above the bottom of the hot |eg.

DR. BANERJEE: What's the partition
coefficient of boron between the steamand the water.

DR WARD: What's the what?

DR BANERJEE: Partition. | nean it's
partitioned, right?

MEMBER KRESS: It depends strongly on the
pressure and tenperature.

DR. BANERJEE: | see.

MEMBER KRESS: Low pressure it stays

behi nd and hi gh pressure it goes with the steam |It's
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a variable

MEMBER WALLIS: Wth these pressures it
stays behi nd.

MEMBER MAYNARD: Not rmuch stays behi nd.

DR. WARD: We're assum ng the steam does
not renove any of the boric acid nor is there taking
any credit for any entrai nment. You | ook at the UPTF
tests, they show entrainnent for about the first 15
m nutes. For every pound of steam you're producing,
you're taking 2 or 3 pounds of liquid out. So you're
not going to build up very fast at all inthe first 45

m nutes. But that's neglected as well.

| mean so basically what | was going to
say, if you want steaming in the core and I fill the
vessel up, |I'd have water here. But since | had void

in it and if the loop pressure drop isn't a
consideration, |I' going to swell up into the hot |eg.
And I'I| probably swell -- | won't swell the two phase
| evel any higher than within naybe a half of foot to
the top of this hot | eg because the steanmis got to get
out and it's going to pressurize. And you're going to
sit there concentrate.

Now, they don't take credit for the vol unme
above the bottom of the hot leg. They're just taking

credit for the m xing volume here, the core and hal f
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of lower plenum And the void fractions com ng off
the top of the core early in the event throughout to
about 6 hours is anywhere from 80 to about 65/70
percent. So it's pretty high. There's not nmuch liquid
inthis region hardly at all. | nean, it's very hard.
The void fraction, a very healthy steep gradi ent from
zero to 70/ 80 percent at the top of the core.

MEMBER WALLIS: | asked the question
previously, when you begin to get very high
concentrations of boron, doesn't that change the
formability and the drift flux and all that kind of
t hi ng?

DR WARD: Yes, i think it does.

DR. BANERJEE: | probably does.

DR WARD: Yes. | nean --

MEMBER WALLIS: But that woul d nmake a
difference to the carryover.

DR WARD: What | did in sensitivity
studi es, you saw the Waterford report in there.

MEMBER WALLI S:  Yes.

DR WARD: | varied the drift velocity by
a plus or mnus 25 percent. And, | nean, I'll show
some precipitation times. But when you're
precipitating out around 6 to 8 hours and in reality

you're really not going to get there until about 15,
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14 or 15 hours and that's where this plant's at. And
"1l show you why that is.
A change of 25 percent in the drift

velocity 1is probably not going to make much

difference. | nean, if the drift velocity goes down,
then 1"'mgoing to swell nore, |'mjust distributing
the liquid and steam over a l|larger volunme. | stil

got the sane anount of |iquid.

MEMBER WALLIS: The question we raised,
which | don't think was every answered, you know when
you boil down sonething like maple syrup it's just
like boiling water. But when you get it up to the
point where it's strong enough, it boils like mlKk.

It's overflow and go all over the kitchen because the

foam ng --

DR WARD: If it foans --

MEMBER WALLIS: It doesn't break. It
j ust - -

DR WARD: | don't think the BACCHUS t est
showed that, but -- Yes but | nmean those are good

guestions. But what we have done, and | nmentioned this
to you the last tine we talked -- you had a |ot of
guestions --

MEMBER WALLIS: Yes, but answers --

DR. WARD: And you've had a | ot of good
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guestions today, and you haven't got all the answers.
And | don't know all the answers because | want to
know t he answers to them too.

W sent a letter out about 8 nonths ago,
about a 15 page letter with about 20 or 30 questions
asking what's the effect of boric acid on drift
velocity, what's the effect on viscosity, surface
tensi on, show us what the concentration profile is
across the core, what's the effect of adding debris in
here, how does that effect the concentration?

MEMBER WALLIS: Was this all to Beaver
Val | ey?

DR. WARD: All those questions are in
there. And we are --

MEMBER WALLIS: |Is this to Beaver Valley
or is this a generic question to the industry?

DR WARD: It's not the strict sense
generic letter issue. Wat we've done is we've sent a
letter to all the vendors asking themto answer this
guesti on.

MEMBER WALLIS: Ckay.

DR. WARD: And address these nodel
concerns- -

MEMBER WALLIS: So then you'll report to

us on what happened sone day?
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DR. WARD: And we will.

MEMBER WALLI S: Ckay.

DR. WARD: But | haven't heard anything
yet. | know they're working on it. | think they're
still digestingit. And 1l think they're planning to do
cal cul ations, experinments or whatever. And so when
that's done, then we will cone and present that to
you.

MEMBER WALLIS: Ckay. Good. Thank you.

DR. BANERJEE: A couple of these questions
clearly can be answered fairly easily, viscosity
surface --

DR. WARD: Sure. Sure.

DR. BANERJEE: But the drift velocity is
nore difficult. And | guess naybe the people at IHI
woul d know t he answer to that.

MEMBER WALLI'S: But does it boil over? W
just need to put it on the stove in your kitchen and
wai t .

DR. BANERJEE: Well, that's a good way to
do it, too.

MEMBER S| EBER:  Anot her way.

MEMBER WALLIS: Well, it's best to do it
outside on the grill or something.

DR. WARD: Yes, right. Right. Well, those
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guestions have been asked. And again, when we've had

neetings with -- when we get sone of the results from
all these questions, then we'll be happy to share t hem
with you.

MEMBER WALLIS: If | buy some borax and
dissolve it in water in ny kitchen, can | boil it and
see what happens?

DR WARD: Sure. | nean --

MEMBER WALLIS: Wyuld that be realistic?

DR WARD: Well, there was a test done,
and | probably shouldn't -- you know, |I'mnot sure if
| should nmention it or not.

MEMBER WALLIS: Well then don't.

DR WARD: So | can't. But if you took a
pl exi gl ass vessel and punped borated water intoit, an
el ectrically heated core and you punped it in at the
RWC concentration of roughly -- now they' re up around
2600 ppm and i f you took pictures of it you woul d see
because if the water's cold coming in the |ower
pl enum you see sone crystallization even on the
surface. But the test would probably show m xi ng
t hroughout the entire |ower plenum and core. And
there'd be a gradient in there. But once it
precipitates, when you hit that Ilimt based on

what ever pressure you're at, it's probably going to
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| ook like you filled that whole thing up with salt.
Lower plenum core and upper plenum is going to be
| ooks like full of table salt, crystals.

But, you know, there may be some worm
hol es through it. You know, there are sone cooling
channels that may be there. But that's probably
what's goi ng to happen.

But what |I'm going to showin this
cal culation so we don't get anywhere near that --

MEMBER WALLIS: But it would be slurry
cool. It would be slurry cooled. It won't freeze up
solidly?

DR. WARD: Yes. Probably.

But | want to show you. hopefully we
shoul dn't get anywhere near there. And there's enough
margin to acconmodate. W don't feel that there's
answers here, we just want to nmake sure the industry
is doing everything consistent. They're not using a
1.0 nultiplier. They'Il all using appropriate m xi ng
vol unes. They're taking credit for the void fraction
inthere instead of assuming it's full of Iiquid, and
they're not assuming the whole mxing volunme is this
size fromtinme zero on, because it grows. So let's do
it right. And they are doing that. And they're

starting to do that now.
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So let nme just go over sone of the
assunptions. |'ve already discussed it. W're only
taking credit for half -- they're only allowed to take
credit for half the m xing volune in the | ower pl enum
The core and the upper plenum they choose to just
credit the volume below the bottom el evation of the
hot | eg.

Now this was done during the Waterford
review, and you'll renenber that. | did sone
cal cul ations. Conpared ny nodel to that. And as |
recall, it's been a while since | |ooked at it, the
reason why we did this is because since it's an
average concentration, it nore closely tracked the
concentration near the top half of the core instead of
some | ower average. So they're only allowed to take
credit for half of the | ower plenum And I think there
was sone mxing in the upper plenum too. But we
predi cated the precipitation time within an hour. So
for a crude nodel like that, it's probably not too
bad.

W're wusing the 1971 ANS decay heat
standard with an additional 20 percent. It's |ike the
plant's operating at 20 percent nore power.

The mxing volume is calculated as a

function of tinme. The higher the steam rate, the
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sl ower the grom h of the two phase | evel and a m xture
of volume in the vessel.

Now this is not a nodel assunption, but |
just wanted to point out that the source
concentrations for this plant are 2600 ppm And
agai n, the <cold leg break is limting for
precipitation.

What you want to do --

DR. BANERJEE: 29.27 percent or what?

DR WARD: That's at 14.7 -- that assunes
the pressure in the upper plenumis 14.7.

DR BANERJEE: But it nust include the
boi li ng point.

DR. WARD: That's the boiling point at
14.7 with boric acid in there.

DR BANERJEE: So what's the --

DR. WARD: The upper plenum pressure is
going to be nore -- upper plenumis going to be nore
like 20 or 25 pounds pressure. So the precipitation
limt is not going to be 29. It's probably going to be
nore |ike 32/33.

And now our additives in there that wll
jack it up to about 40 percent. But we're going to
assume -- the licensee assumed conservatively 29

per cent .
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Now hot | eg break. | guess | don't need
to-- if you have a hot |l eg break, clearly during the
i njection phase --

MEMBER WALLIS: Flushes it down.

DR. WARD: You're going to flush this
thing fairly quickly because you're going to fill it
up. And once the two phase level in the vessel gets
above the bottom of the core, it's going to start
flushing. AS a matter of fact, it's going to have
positive flowthrough there and | don't think they're
going to build that nuch boron at all. So that's why
hot | eg breaks are clearly not the thing you want to
| ook at.

Now, if you take that nodel, and it's the
sane nodel that | described last tine and it's
docurented in the Waterford report. So if you want to
see t he physics of the nodel, it's pretty sinple. It's
hydrost ati c bal ance agai nst a | oop pressure drop where
the drift phrase nodel calculates a two phase | evel
And that drift flux nodel is conpared against test
data that |'ve shown you on AP 1000. But it's
docunented again in that report. So if you want to
see anyt hing nore on that, you know, feel free and I'd
be happy to cone over and explain it in sone detail.

| want to show you the cal cul ati on that
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did conpared to the Wstinghouse cal culation. And
this is the concentration as a function of tinme. You
can see that the Staff nodel predicts the Westi nghouse
calculation, and | used this decay heat, their sunp
concentration as a function of tinme which they

cal cul ated. Basically used the sane assunptions in

the calculating a precipitationtime, whichis within
15 m nutes.

DR. BANERJEE: Based on the sanme vol unme?

DR. WARD: Based on the sanme m xing
volune. That's half bel ow plenum that's the core.
And only the volume in the upper plenum bel ow the
bottom el evati on of the core.

Now t hey coul d have taken credit for the
vol une i n the upper plenumadjacent to hot | eg because
the level swells up to there wthin about an hour,
hour and a half and it's going to sit there near the
top of the hot leg. So there's an additional 200
cubic feet.

The | ower pl enumin this plant's about 750
cubic feet. So we're getting about 325 in the | ower
plenum Let's see, the core area as | recall is 42
square feet, the height's 12% feet. So you've got
about 400 in the core and another 200 in the upper

plenum And in the hot |eg, they've got about another
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200 cubic feet, but that's bei ng negl ect ed.
And renenber, the steam doesn't carry it

away. There's no entrainnent. The upper plenum

pressure is 14.7. |I'mnot taking credit for
additives. I'mup here if | take credit for the
additives. | know we don't like to extrapol ate, but

gee, we're talking --

MEMBER WALLI'S: Ten hours.

DR. WARD: -- 10 hours or nore. And
they're switching at 6 hours. | guess they're
starting at five. I"'msorry. So | mean there's

clearly 4 or 5 hours there of margin relative to
t hese.

MEMBER S| EBER: Vol ume of the core is not
the product of the physical dinensions because the
core itself occupies about half that space, right?

DR. WARD: That is the free space. That's
the free area.

MEMBER SIEBER  That's the --

DR WARD: That's in between the rods and
the --

MEMBER S| EBER  Ckay.

DR WARD: Yes. It was the core flow
area. kay.

That's a conservati ve cal cul ati on. | nean,
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it's bounding.

Now what | want to do before |I tal k about
boron precip for small breaks, let's talk about the --
yes, blurry. Can you see that okay?

MEMBER S| EBER: Yes. Better than the
ot her one.

DR. WARD: Ckay. The old technol ogy
wor Kks.

When Veronica Klein and | | ooked at the
spectrum we noticed they only | ooked at i nteger break
sizes. And if you look 1, 2, 3, 4, 5, 6 inch dianeter
breaks, you find the area is .0055, .02, .05, .09,
.14; there's a pretty wide range there. And typically
for small breaks the [imting break is usually in the
.05 square foot range, sonewhere in here and it's
typically a break that's controlled entirely by HPSI
fl ow, which neans you find a break size with a system
depressurizer and it hangs up just above 600 pounds.
The HPSI flow doesn't put as nuch flow in as an
accurul ator so it's going to uncover and then slowy
recover. And typically that's the worse snall break.

For this plant the accunul ator comes on
during that range. W asked themto do a nore
detail ed spectrum analysis, and you saw that plot.

Maybe quarter inch. They went every quarter inch
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between 2 and 3 and 3 and 4 and found out that breaks
between 2 and 3 could be nore limting. The worse
break turned out to be a 2.75 inch break conpared to
the original analysis submttal of 1759. Now this is
not one-to-one because | think the 1917 degree F PCT
isatininlife study for oxidation. | think the 2%
i nch break was worse because al t hough t he peak didn't
quite get up, it was wuncovered longer so the
oxi dations were |like 13.42 percent. But basically
what this did looking at a nore detail spectrum
better identified the PCT. And when you got these
high power wuprates, 1've seen a plants with a
di fference of .005 square feet, the PCT can increase
by 70, 80 degrees. So when you're getting p around
1900, 2000 if you want to nake sure the margin by
Appendi x K is there, then you need to do this. You
need to do a better cal cul ati on.

Now we did sone cal culations. Veronica
Klein and | did. Veronica did nost of the
cal cul ati ons.

DR. BANERJEE: This is by using your --

DR WARD: This is RELAP5. No, this was
RELAP5. W had a deck. And we got it -- we mght
have gotten fromthe |licensee and we thank them for

that. They have been very cooperative in answering
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all questions. In trying to understand their nodel,
| ' ve even asked themto do sone cal cul ations so | can
under st and howt heir nodel behaves. And they answered
ever yt hi ng.

DR. BANERJEE: What is actually run here
for the RELAP5? 1Is it just the core region?

DR. WARD: No. This is the entire system
It's your full bl own RELAP5 nodel, okay. Vessel, each
| oop. Now we've got 24 cells in here. Better track
the two phase level. And also put a hot bundle in
there with 24 cells init with a hot rod in it.

DR BANERJEE: And this is the | ow
pressure long term --

DR WARD: No, this is short term This
was for PCT. No, no. The boron precip stuff is --

DR. BANERJEE: But you don't continue this
into the | ow pressure?

DR. WARD: Yes. | ran this all the way out
to 8 or 9 hours to showrefill. And I'Il get to that
onthe long termpart. W ran this for short termto
| ook at PCT. W also ran it to show for small breaks
where you can't the pressure down | ow enough to fl ush
the core, but you can refill the core or resubcool it,
reestablish single phase natural circulation and

di sperse the boron. It was run for that. |[|'ll show
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you sone of those.

DR BANERJEE: Yes, how does it behave at
| ow pressure?

DR WARD: Well, great. | nean ask
Veronica. | mean, Veronica never cane in my office
once and sai d "Damn code bonbed again on properties.”
Never said that once. Run these cases up two hours.
W ran .5, .75, 1 all the way up to one square foot.
W | ooked at breaks on the top of the pipe because the
| ube seals would fill up and potentially depress the
core. And we al so | ooked at side breaks. And we found
that the nost limting break was between these 2 and
3 inch range. Alittle different break because
they're different critical flow nodels. But we
basically beat it to death.

And we ran these tiny breaks half an inch,
1, 2, 3, 4 out 30,000 seconds.

And running with a .05 second tine step,
the case runs in two hours.

MEMBER WALLIS: You didn't use TRAC?

DR. WARD: No. | didn't have an input deck
for it.

DR. BANERJEE: But | thought this was
sean ess now, conversion froma RELAP5 deck to TRAC?

DR. WARD: Not quite.
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DR. BANERJEE: Little seans still there?

DR. WARD: Yes, there's sone bugs init,
you know. The control system you' ve got to devel op
They're not quite the same. You know, the RELAPS
input is a little different, but they' re getting
there. Not quite there yet.

DR. BANERJEE: (kay.

DR. WARD: They're working feverishly on

So | guess |'ve already said that. So
basically we confirmed the worse break, ran it 14
kilowatts per foot, | think it's a little higher at
t he extended power uprate value. And what | want to
do is show you this break between 2 and 3 inches.

And the thing | want to point out is the
accurrul ators. The accunul ators are keeping the PCT
down bel ow 2000 degrees. And you can see they're
comi ng on here. So the system pressure then rises.
They cut back off because it fills the core back up

and so there's nore energy addition, the pressure goes

up. And there's a bal ance between energy addition and

break flow. And so you don't get a huge deluge but
it's enough to turn that tenperature over. So the
accurrul ators are really controlling PCT here. So if

anybody says accunul ators are there for |arge breaks.
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No, small breaks. That's why they're there. That's

why they're inportant.

I'"'m not going to bore you with the
results, | just thought I'd show you a PCT plot. And
there's 24 cells in the core, so the peak, the peak is
in the top four cells. Tenperature is around 1900
degr ees.

DR BANERJEE: When do the accumul ators
kick in that?

DR. WARD: The accumul ators kick in right
about here and then they deliver enough flow and t hey
turned it over right here. The accumulators are
ki cking in right about here.

MEMBER WALLIS: That's 5 or 6 hours.

DR BANERJEE: And what are those two
curves?

DR WARD: Those are two different axial
slices. This is cell 22. That's two cells fromthe
top of the core. And this is cell 20. |It's 24 cells
inthat. That's in the hot bundle. So if you want to
capture the shape and the void distribution at two
phase | evel, you really need -- | wanted to nmake sure
we had enough detail in there to capture it.

DR BANERJEE: These are the hottest

areas?
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DR. WARD: This is the hot bundle. Right.

The hottest bundle in the core and the hot rod with
the 1400 kil owatts per foot approxinmately 2 or 3 feet
fromthe top of that core.

Now renenber this is Appendix K This is
20 percent nore power than is really there. If we
rerun this with 1.0 nultiplier, this tenperature is
going to conme down here. It's just |ike increasing
the HPSI flow by 20 percent. That's huge. So it's a
pretty big conservatism

That's probably the conservatism

And we can skip the next one. It's just
another break size and it just shows you the
accurrul ators are controlling PCT here.

|"monly going to mention this quick. If
you | ook at those slides, you'll see a first peak
here. There's an early CHF condition. Westinghouse
didn't calculate it. I did. 1t's about 2000 degrees.
And | "mnot quite sure. W haven't really figured out
what's causing it, but ny suspicionit's a conbi nation
of two things. [|'massuning a reactor trip at the
time you get -- I'massumng a |loss of offsite power
at the sane tinme you would get a reactor trip on a | ow
pressure during that event. Wat that does is it says

the -- start coasting down and | got about a 2 second
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delay before rods go in, so I've got two to three
seconds before the rods in far enough where |'m
generating full power and |I' mvoi di ng t hat hot bundl e,
very quickly and rapidly, and | get a heat up.

MEMBER WALLIS: And you said Westinghouse
didn't cal cul ate then®

DR. WARD: They made the sanme assunption
in their nodel tripping it at the sane tinme and
they're not getting a first peak.

DR. BANERJEE: They used NOTRUMP, ri ght?

DR. WARD: They're using NOTRUWP, |'m
using RELAP. Now, |'ve got a single hot bundle
channel with cross flow

DR BANERJEE: How far into the transient
is this?

DR WARD: It's right at reactor trip.

MEMBER S| EBER:  Two seconds.

DR WARD: It's two seconds in. Once |
get reactor trip --

MEMBER WALLIS: So it still neets the
regul ati on?

DR WARD: It neets the regulation. The
bottomline is it's still below 22. |'ve never seen
a first peak much over 2000. It's wusually anywhere

from 1400 to 2000 degrees. But | only nention it, you
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know, we've been tal king to each other. W want to get

to the heart of it and figure out what -- there's
probably differences inthe nodel. It could be input.
You know, |I'mnot sure. But | just wanted to nention

it because it's there and however even if we're
conservative in the resi stance and the way we nodel ed
it, it's still -- the PCT is still less than 2200.

DR BANERJEE: Your nodel is a two fluid
nodel whereas theirs in some formis always a m xture
nodel of sorts?

DR. WARD: Yes. It's drip flux approach.

DR. BANERJEE: Yes. So you cannot decoupl e
of the phases which you can?

DR. WARD: Right.

DR. BANERJEE: So they're bound to nove --

DR. WARD: Right. Yes.

So anyway, what we'll do, we'll follow up
with this. If it looks |like we need to pursue this
farther, thenwe will. But |I think we probably, we'll
be able to resolve this once we have the tinme to
devote to it. Mre inportant things were long term
cool i ng, operator actions and behavi or.

Now what 1'Il do is get into the small
break. And as | said, small breaks pressure can hang

up 1 or 200 pounds for these tiny leaks for |ong
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periods of tinme. And the pressure remains too high
and you can't flush. So what do you do? You've got to
reduce the pressure to | ow enough to flush it or cool
down early enough and fast enough within your cool
dowmn tech spec limt and refill this thing and
resubcool it.

And this was an open itemidentified in
the SER, but we're very close to getting cl osed here.
The |icensee has done their calculations. | haven't
seen themyet, but once | see themand | can see that
t hey' ve got essentially the same response that | did,
then that will be a closed door. But --

MEMBER WALLIS: This cones to the ful
Commttee when it's all going to be sorted out?

DR. WARD: Yes. Yes.

MEMBER WALLI S:  Yes?

DR WARD: Yes, it should.

MEMBER WALLIS: Next week?

CHAI RVAN DENNI NG  That's next week

DR. WARD: Yes, it should. They've got the

calculations all finished, |I just haven't seen them
| just want to -- | have convinced nyself that this
works. And I'mconfortable with it. | understand it,

did the cal cul ati ons.

MEMBER WALLIS: But it's up to themto
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show you.

DR WARD: But it's up to themto do it
and it's up to themto nake sure that it works with
their nodel. And they have said that they're getting
the same response that |'ve got for these breaks.
It's for the breaks they can't flush, the refilling
for the bigger breaks, they're depressurizing and
they're flushing the core.

DR BANERJEE: Tell us the differences
that were there before you started to rationalize it.
What were you seeing and what were they seeing?

DR. WARD: Well, | wasn't seeing anything
fromthem | wanted themto do this. There wasn't any
analysis of this at all. This was a question | had,
hey, you guys got to |look at small breaks, too,
because you' ve either got to cool it down and flush it
or you got to refill it. And | want to see those
calculations. And they did that.

DR. BANERJEE: (kay.

MR HARTZ: Yes. This is Josh Hartz of
West i nghouse.

Dr. Ward did sone hand cal cul ati ons that
cast some concern on the depressurization aspects
under small break LOCA long termcooling. W have

si nce gone of f and done sonme runs in NOTRUWP space to
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denonstrate you can get down to a | ow pressure to the
poi nt where you can provide RHR flow to nmitigate the
boron precipitation here in a tinely manner.

And al so in speaking for Dr. Ward, he has
si nce done RELAP cal cul ati ons whi ch basi cally showt he
same thing. And we're in the process of validating
t hose cal cul ations and they' || be done within the next
few days, the official review of them

DR WARD: |'mgoing to show you the
results of a1, and a 2 and a 3 inch break in the cold
leg. And you can boil for a while here.

This is RCS pressure versus tine and you
can see the smallest break here is the 1 inch break.
It hangs up on a pressure plateau. That's because the
break is not big enough to depressurize the system
You need heat renoval through the generator. So a
delta T will develop between the primary and the
secondary. You are condensing steam here. You are
refluxing. And it's holding the pressure above the
secondary side, which is probably around 1100,
somewhere, a 1000. At one hour open the atnospheric
dunp val ves, cool this plant down. And cool down.
And then at about a little over an hour and a hal f,
maybe just under two hours, you can see this little

blip there. And | should have blow this. | apol ogi ze.

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

322
But what happens here is it refills. Andif | plot the

void fraction in the core, you will see it go up and
it will go to zero right at this tine.
Now, if | look at a little bigger break,

a 2 inch break --
DR. BANERJEE: 1Is there any core uncovery

during that refluxing?

DR. WARD: Yes. For the 2 inch -- it's in
the short term It's back. |It's occurring back --
well, it would occur back in here. Now renmenber that

anal ysis that you saw for short term doesn't assumne
any cool down. So if you cool down, you've probably
got to limt the amobunt of uncovery and it's recover
fast. So the tenperature is probably going to be a
little | ower.

But we're | ooking at boron precipitation
and getting down here. And the procedure now says
cool this plant down at an hour. And so what that
does is the one inch refills at about 7,000 seconds.
Just under 2 hours.

The 2 inch, and see | stopped it after
refill. It refilled right here. So it's a little
bi gger break, take a little bit longer to refill. But
it repressurized and it's resubcool ed, void fraction

went to zero right here in the core.
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And then | said let's run the 3 inch, what
happens with that guy. And, of course, he
depressurizes alittle faster because the break's big
enough to -- you get steam out the break and you
depressurize real early. But that refills out here
around 17,000 seconds. And you can see the void
fraction in the core go to zero right about there.

And if | look at a 4 inch or bigger, I'm
down bel ow 100 pounds in the real |ow pressure range
where the high pressure punp is going to flush it.

DR. BANERJEE: Then let ne ask you
somet hi ng. You get significant periods of concurrent
flow here, right?

DR. WARD: Yes, that's right.

DR. BANERJEE: I n your opinion how does
NOTRUMP cal cul ate concurrent flow?

DR WARD: Well, it |ooks at the junction
connected fromthe hot leg to the generator. And it
| ooks at the steam flow going up and it says if the
steam flow is greater than a JG that says no liquid
goes down, then it doesn't allow liquid to go down.
| think the drift velocity nodel is solved such that
if you're in that flooded region, only steam goes up
and no liquid will cone out.

DR BANERJEE: Can you get counter
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currents.

DR. WARD: Yes, you can. |If the steam
velocity is |low enough, you can have -- for this
transfer -- small breaks typically you don't see the

water hold up for these 2 and 1 and 2 inch breaks
because t here's not enough steamflow. You're far out
intime. There's a large area there. So there's just
not enough of a flux to hold it up.

Wth these power uprates though, you asked
a good question. You're starting to see higher steam
rates. And they did see sone hold up. And | saw that.
W asked them hey, what happens if you don't hold it
up, you let it drain out or carry it over. And Josh
did sone calculations where he let it drain it out.

If you let it drain out, then the core
uncovers |l ater and not as deep because it's in a |l ower
decay heat span. Because the code was cal cul ating
some wat er hold up, once the core uncovered, you can
see once it got down to about 50 percent, 60 percent
uncovery, the steamrate dropped off. The JG was too
lowand liquid started to drain out. What it didis it
recovered the two phase level. But it turned out that
the early uncovery, even with that slight recovery,
that's still worse than throwing it on the other side

or letting it drain out. Because what it does is it
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t hrows t he uncovery out farther in tinme when the decay
heat is lower, so that's not as limting.

MR HARTZ: Yes. Plus there was a little
bit of a extended period of two phase low quality
m xture coming out the break in the cold | eg there,
whi ch tended to drive nmass | oss up.

DR. WARD: Ckay.

DR. BANERJEE: And RELAP5 isn't great at
this flooding calculation either. Because, you know,
the problem-- we can discuss it off |ine.

DR. WARD: Ckay.

DR. BANERJEE: But it's |ong known that
the interfacial drag correlation has difficulties in
this region.

DR. WARD: Yes. Coul d be.

2

BANERJEE: Way back --

DR. WARD: Yes.

So what this really says is it really
enphasi zes operator action. | mean to control boric
acid you have to cool -- in order for this refill to
occur, you have to initiate a cool down at an hour.
And the |icensee has agreed to enphasi ze or nake sure
that it says start your cool down no later than an
hour. Because it's inportant to depressurize and get

the pressure down and flush it as early as -- you
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don't want to sit there boiling for |ong period of

ti me because if you did, let's say a dunp val ve fail ed
-- and that analysis | did I'"'m going to point out

there are four dunp valves. | failed one of them and
| failed the HPSI part; that's a nultiple failure
event and it still worked.

What this says is that they need to be
very aware of there are other depressurization
capabilities. And they have to PORVs as a backup.
Plus four dunp valves. There's one on each generator
and then there's a comon one on the main steanline
for both units. And they're a huge capacity.

So really what this says is the EOP
guidance is really i nportant and t he equi pment you use
to cool down. And nake sure that you can contro
boric acid for small breaks is inportant. And al
they need to know is when the break opened and they
swi tched to sinultaneous injection at 6 hours, that's
all they need to know about. But they need for snall

breaks to be successful, you need to cool down no

|ater than an hour. |If you're going to wait |onger

then -- the scenario is going to change. The ot her
thing is you don't also caution -- there's going to be
a caution in there, | think this is part of their

training program And if your boiling for extended
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period of tinme, let's say you're out eight to ten
hours. And since the pressure in those cases is up
pretty high, the precipitation limt is up like 50
percent. So the 6 hour doesn't apply. | can sit there
and boil for a while. But you don't want to do that
because if you get power back, you don't want the
operators crashing the pressure down when you' ve got
40 wei ght percent in the system So it's inportant to
cool down and get this thing refilled and flushed as
early as possible.

And t he cal cul ati ons show t hat you can do
that. Even with a nultiple failure event you can do
it. At least I'mconvinced of it. And | think Josh
and Westinghouse has done the calculations to al so
show t hat .

So the EOP, this review had done a coupl e
of things. It's identified a worse break. W got rid
of the integer break spectrum

They were assuming all the |oop blown.
Now t hat's not their approved nodel. Had themrerun it
again with only assum ng the broken | oop seal clears,
and that's what we approved. And they did in order to
conpensate for the very high PCTs. Probably PCTs over
2200, they increased the accunul ator pressure to 625

to keep it down around 1900. So froma safety
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standpoint, that's a good thing to do. Now they'd
al ready i ncreased the HPSI flow5 percent. That's al so
froma safety standpoint a good thing to do.

But then the Staff cal culations on boric
acid precipitation for small breaks al so enabled us to
enphasi ze the need for the EOPs and have t he operators
cool this thing down no |later than an hour and be very
sensitive to the depressurization equi pnent that they
have. And not to inadvertently depressurize the
systemif you for sone reason boil for 8 to 10 hours.
And even if you're up there around 100 pounds to 200
pounds pressure, boiling for 10 or 15 hours, it's in
solution. You' ve got 55 weight percent for probably
a limt. But your accumul ating too nmuch boil. You
don't want to sit there too | ong. The enphasis is get
the thing down and get it refilled.

CHAI RMAN DENNING |I'm m ssing as far as
whet her you made recomendati ons for EOP acti ons t hat
haven't really been inplenented yet relative to this
timng of cool down?

DR. WARD: Right. The vendor needs to EOP
gui dance that's consistent with their anal yses that
shows in order to refill the systemfor these small
breaks, you need to initiate a cool down no | ater than

an hour. Don't boil for long periods of tine because
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you can get --

CHAI RVAN DENNING  You say "initiate a
cool down." \Where do you have to be when?

DR. WARD: Well, you start -- renenber

showed you the calculation. Right here. One hour.

This analysis, therefill for these breaks
and you flush this. It's based on cooling down at one
hour. If you come out here, | mean you're going to be

boiling for a longer tinme, you're going to build up
nore boron. It's probably not a good thing to sit
there boiling for a long tine building up a |ot of
bor on because you put yourself in a situation where if
you get power back out here and then you decide to
open the turbine bypass and crash -- let's say you
could crash the pressure down, you could cause a
precipitation. You don't want that to happen.

You want to cool it down. Start the coo
down early and get it refilled and di sperse the boron
so you don't have these | arge anmobunts of boron in the
system

MR HARTZ: This Josh Hartz from
West i nghouse agai n.

The way the EOCP guidance is currently
witten this would occur. |In fact, it would occur

sooner than that. Wat Len's analysis is show ng that
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if you start to cool down at one hour, the boron
precipitation concern as analyzed here really isn't a
concern.

Estimates fromthe QOperations fol ks show
that this cool down would actually start sonewhere
between 30 to 40 mnutes into the transient. And
that's the way the guidance is currently.

And Pete with his Operations experience
can maybe add sonething to this.

MR. SENA: Yes. This is Pete Sena. W ran
the Operations crews both units through sinulated
smal | break scenarios, various spectruns of small
breaks, using existing EOP guidelines. And the crews
were able to initiate the cool dowmn with the existing
network w thin 30 m nutes.

| personally ran it and with one signal
operat or, assum ng one operat or was i ncapacitated. And
the cool down was initiated within 24 m nutes.

So wi th exi sting guidelines we can sati sfy
t he one hour requirenent that Len has identified.

DR. WARD: A coupl e of other things here,
too, I'd just like to add.

There's sone ot her depressuri zation
mechani snms that we didn't even account for. And one

woul d be using pressurization ox spray if the power
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operator relief valves on the pressurizer were not
avai l able. W did not credit that.

And also for these smaller breaks which
don't depressurize, |like |l discussed earlier you do go
through a single and two phase natural circulation
period. Typically for these breaks that's on the
order of anywhere from1, 000 to 2,000 seconds. During
that time frane everything within the reactor cool ant
system is honbgenous. And so these boil off
calculations would really start after that nechani sm
br eaks down.

W assune that that starts at tine equal
zero. And so if the calculations has truly took that
i nto account, the actual hot | eg swi tchover tinme would
be ext ended wel | beyond what i s bei ng cal cul at ed here,
not accounting for that.

DR BANERJEE: But the RELAPS cal cul ati ons
automatically should take natural circulation and
break down of natural circulation into account.

DR. WARD: They did. They did. They have
that in there. That's built it. That's built it.

DR. BANERJEE: So | nean that's
automatically taken --

MR LASH Yes, it's in there.

DR. BANERJEE: --into account then.
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DR WARD: Right. You're right. That's

correct.
MR, HARTZ:

Vel |, they do for the depressurization aspects,
but for the boric acid precipitation cal cul ations they
do not because it's a different nodel.

DR WARD: Yes, that's a different nodel.

DR. BANERJEE: But you could incorporate
boric acid into your -- as a scale of field, right?

DR. WARD: You could. And then you get
di ffusion problens. You know, you got to nmke sure
that -- all over these cells.

DR. BANERJEE: Because of your --

DR WARD: Because of the first order --
difference on the --

DR BANERJEE: On the cells.

DR. WARD: You know, so | got to go
t hrough and got to do a third order and then | got to
a put -- boy, that's a pain in the you know what.

DR. BANERJEE: Yes. So the scal e equation
woul d have to be sol ved --

DR WARD: That's right. That's right.
Ri ght .

CHAI RVAN DENNI NG You done?

DR. WARD: Yes, |I'mdone. So |I guess |
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don't -- unless you have any questions.

CHAI RVAN DENNI NG  Thank you.

DR WARD: Looks fine.

DR. BANERJEE: You do that in any case,
you know.

DR. WARD: Yes.

DR BANERJEE: You could with a |ot of
t hese i ssues?

DR. WARD: | could, yes.

DR. BANERJEE: It's not such a big deal

CHAI RVAN DENNI NG And now we're going to
have a di scussion of contai nnent from NRR

To the extent that there is sone
repetition, go quickly.

MR LOBEL: Yes, there's a |ot of
repetition.

Good afternoon. M nane is Richard Lobel.
| " ma seni or reactor systens engineeringinthe Ofice
of Nuclear Reactor Regulation. 1'mhere today to
di scuss the Staff review of the FENOC proposal to
convert the Beaver Valley Unit 1 and Unit 2
containnments from sub-atnospheric to atnospheric
cont ai nnment desi gns.

The licensee perforned the analyses to

support the containnent conversion at extend power
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uprate conditions. So the Staff's review of their
cont ai nment conversion also serves as the review of
t he extended power uprate.

A lot of what | was going to say has
al ready been discussed, so I'll try to go through it
or skip parts of it.

Next. Ckay.

February 6, 2006 there was an NRC letter
to FENOC t hat approved the conversion of the Beaver
Valley Unit 1 and Unit 2 containnments from sub-
at nospheric to atnospheric. And as part of that
proposal, part of the original proposal the |icensee
i ncl uded consi deration of extended power uprate and
the Unit 1 steam generator replacenent. Also the
| i censee used the new anal ysi s net hod, MAAP- DBA.

Next slide.

Beaver Valley units aren't the first power

plants to convert froma sub-atnospheric to an

at nospheric containment. MIllstone Unit 3 is a 4 |oop

West i nghouse designed reactor that was originally
i censed as a sub-at nospheric contai nment in 1986 and
in 1990 the I icensee for M1 I stone proposed converting
from a sub-atnospheric containment to a higher
pressure but still with a vacuum but the design basis

was changed to that of an atnospheric contai nment,
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which is pretty much what Beaver Vall ey has done. And
the staff approved the MIlstone Unit 3 proposal in
January of 1991.

| think I1'Il skip this one. The |licensee
al ready tal ked about the pressure ranges, that they're
i ncreasing the pressure in the containnent but it'l|
still be operated from 12.8 psia to a very slight
vacuum The licensee added a | ower tenperature limt
inthe tech specs also that linmts the mass of air in
t he contai nment for a given pressure that's inportant
for the pressurization cal cul ations.

Next slide. Let me just say that this is
t he sub-at nospheric contai nment design bases which
were the design bases for the Beaver Valley
contai nments before the conversion. And the design
bases that are italicized are the ones that changed.

For sub- at rospheri ¢  contai nnent t he
requirenent is to depressurize after a LOCA in one
hour and once depressurized to stay sub-atnospheric
for the rest of the accident. And that has a direct
i npact on the dose cal culations once the reactor is
depressuri zed agai n, they don't have t o assune | eakage
fromthe contai nment for dose cal cul ati ons.

For the atnospheric contai nment design

t he ot her desi gn bases remai ned t he same, but the ones
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of concern, the sub-atnospheric containnment, were
replaced by one that says that the contai nnent
pressure should be | ess than 50 percent of the peak
within 24 hours. And the reason for that is that
hel ps in the dose cal cul ati ons because when the
pressure is |less than 50 percent, the guidance for
dose cal cul ati ons states that the contai nnment | eakage
can be reduced by half after 24 hours.

CHAI RVAN DENNI NG  What do you nean
“m ni nrum cont ai nment pressure greater than 8 psia.”
It's just at that initial time when they need credit?

VR. LOBEL: For the atnospheric
contai nnment -- no, they cal cul ate a peak pressure and
then they denponstrate that within 24 hours the
pressure is reduced to 50 percent of that peak
pressure.

CHAI RVAN DENNI NG Your fifth bullet right
t here.

VR. LOBEL: On, that's really a
requi renent for reverse pressure on the contai nment
that the pressure on the outside of the containnment
could be Ilarger than the pressure inside the
contai nment. And --

MEMBER WALLIS: 1Is it collapsing the

cont ai nnent you're worried about?
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MR, LOBEL: Yes. And there's a structural

requirenent for that. And that's denonstrated by
assum ng an inadvertent actuation of the contai nnment
sprays and that the pressure won't go down bel ow 8
psi a.

CHAI RVAN DENNI NG  But clearly you' d have
to lose an awful lot of air for that to happen in this
cont ai nnent ?

MR. LOBEL: Well, you start with a | ow
pressure and then you nmke very conservative
assunptions about the tenperature of the sprays and
t hat kind of thing.

CHAI RVAN DENNI NG Ckay.

MR. LOBEL: It's a very conservative hand
cal cul ati on.

The | arge break LOCA | think you' ve pretty
much gone through, or the licensee pretty nuch went
through with that. Let me just say that the
cal cul ations for the nmass and energy rel ease were done
wi th NRC approved Westinghouse nethods for |ess than
one hour. For greater than one hour the nass rel ease
was cal cul ated wi th t he same NRC approved Westi nghouse
nmet hods. The energy was cal cul ated with the MAAP- DBA
code.

W had sone questi ons about separatingthe

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

338

calculation of the mass and the energy between two
separate codes. So Veronica Klein, who is still here,
did sone cal cul ations for us with the RELAP code t hat
essentially verified that we got al nost the sane
results the licensee did with separating the two
calculations. And so we found that their approach was
sati sfactory.

You' ve already seen the LOCA results. |
won't go through that again.

For the mai n steam i ne break, the nmass and
ener gy rel ease cal cul ati ons wer e done wth
West i nghouse approved nmethods. The |icensee nodel ed
the replacenent steam generators, the cavitating
venturies. Since it's difficult to tell what size
break and what power level they're limting for main
steam i ne break, the |icensee did a spectrumof breaks
and power |evels. And nmade conservative assunptions,
the -- failure and other conditions that maxim ze the
inventory in the steamgenerator and t he stored energy
in the steam generator.

One of the inportant paraneters fromthe
main steamine break calculation is the |Iliner
tenperature. The LOCA gives the peak contai nnent
pressure, the main steamine break is the highest

tenperature. The acceptance criterion for the
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containment |iner was 280 degree. And the licensee
calculated tenperatures Ilower than that wth
conservative assunptions. For instance, the heat
transfer coefficient bet ween t he cont ai nment
at nrosphere and the liner was nultiplied by a factor of
4 that's consistent with the Standard Revi ew Pl an.

Now for over pressure and NPSH  The
St andar d Revi ew Pl an Section 6. 2.2 for sub-at nospheric
containment allows credit for containment accident
pressure for avail abl e NPSH during t he i nj ecti on phase
of the LOCA. At the pre EPU power |evel for the sub-
at nrospheri c contai nment Beaver Valley Unit 1 credits
cont ai nnent acci dent pressure calculating the
avai l abl e NPSH for the recircul ati on spray punps and
the | ow head i njection punps. And this was part of the
original |icensing bases.

At the pre-EPI power |evel in the sub-
at nrospheric containnent Unit 2 doesn't credit
cont ai nment acci dent pressure. At the extended power
uprate conditions conversion on the atnospheric
contai nnment, the containnment accident pressure is
credited for Unit 1 for the recircul ation spray punps
not for the | ow head safety injection punps. That's
based on changing the timng of the actuation of the

| ow head safety injection punps.
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Unit 2 at extended power uprate with the
cont ai nment conversion still doesn't need credit for
cont ai nnment acci dent pressure.

Let me see. | think they went through the
basi c reasons. Basically for Unit 1 the recirculation
spray punps start at a tine when the | evel in the sunp
is still relatively low and the tenperature of the
sunp water is relatively high and due to t he pl acenent
of the punps in Beaver Valley 1, that's what requires
credit for containnent pressure. And we queried the
|icensee about what would happen if you did a
realistic calculation and not a conservative

calculation. And they say that due to those factors

they would still need credit for contai nnent acci dent
pressure.

CHAI RVMAN DENNING | wasn't sure | heard
that earlier. |Is that basically the position of

Beaver Valley that for realistic calculation with
uncertainties, not suggesting that you woul d do that,
but is that your feeling that -- did you hear that
fifth bullet?

MR. LOBEL: W asked that question in a
formal RAI.

CHAI RVAN DENNING  In a RAI. So it get a

formal answer.
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MR. FREDERI CK: Ken Frederi ck.

In I ooking at a better estimate anal ysis
the paraneters that we can vary towards nore best
estimate do not directly inpact the sunp tenperature
to a degree where we could get rid of the requirenent
for contai nment over pressure. There is sonme benefit
there, but it's not enough to get rid of the
requirenent.

CHAI RVAN DENNI NG  Thank you.

MR LOBEL: Next.

This is simlar to the curve that was
shown before, and it's a curve for the worst case of
the containnment pressure actually in terms of
over pressure versus the pressure that's required for
adequat e NPSH for the i nsi de and out si de recircul ation
spray punps.

Again, thisisinterns of overpressure so
you're looking at their definition of overpressure
whi ch i s the cal cul at ed cont ai nment pressure above t he
initial containment pressure.

And you can see that this is for the first
case, that they don't need the credit for a very |long
time and there is margin to a conservatively
cal cul at ed cont ai nment pressure.

The difference between the peak pressure
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in this case and the mninmum pressure is really |ess
than it was last time | was here tal ki ng about Ver nont
Yankee. There was a lot larger difference. But the
|icensee submittal was very good with respect to
tal ki ng about the i nput paranmeters that went intothis
and sensitivity studies they did. And there's a table
in the Jun 2, 2004 letter, it's table 4.3 where they
have a |list of +the significant wvariables and
sensitivities that they've determned for the
di fferent cases and for NPSH t hey assuned val ues t hat
were in the nost adverse direction for cal cul ating
NPSH.

So judging fromthat, we're convinced t hat
the <calculation is conservative for a mninmm
pressure.

The next curve you' ve al so seen before,
and | think that had a pretty good explanation so |
won't go through that again. But, again, | think the
inmportant point is in terns of containment integrity.
For the | argest assunmed hol e between the inside and
the outside of containnent, the |argest penetration
that connects the inside atnobsphere to the outside
at nrosphere if | assune that that's open, | stil
mai ntai n sone NPSH mar gi n.

Next sli de.
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There is a 1977 report whi ch was subm tted
to the NRC where there was sonme testing of a
recircul ation spray punp for North Anna Unit 2. You
saw the NPSH curves for it before. And the centra
point, again, was that this punp was tested in
cavitation at different levels and then run for half
an hour at a significant anount of cavitation well
bel ow the 3 percent usual required NPSH val ue. And
there was essentially no wear and no damage to the
punp.

So in conclusion for this part, the Staff
accepted the licensee's proposed «credit for
cont ai nment acci dent pressure in defining avail able
NPSH for the recirculation spray punps based on
several reasons.

First, containnment integrity is assuned
for postul ated desi gned bases accident, in particular
as |'ve said before here, Appendix K permits the use
of conservatively mninmzed contai nment pressure in
determ ning peak cl adding tenperature and oxidation
limts. And also offsite and control room dose
cal cul ati ons assuned cont ai nnent | eakage at -- which
is a very large | eakage value of containnent that's
specified in the technical specifications. And that

| ow | eakage rate al so assunmes contai nment integrity.
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Furthernore, the |licensee's study shows,
as | just said, that for the largest penetration
directly connecting the inside of containment to the
out si de of containnent, that there would still be
sufficient NPSH nmargi n.

The Beaver Valley containnent pressure
during normal operation would be slightly sub-
at nrospheric. That's a tech spec requirenent. And
therefore, any significant |eakage in containnment
shoul d be detect ed.

Also credit for containnent accident
pressure is applied for arelatively short tinme inthe
case of Beaver Valley. And as | just said, also the
Beaver Valley punp tests that denonstrated that the
punps can operate with sone | evel of cavitation for a
| onger tinme than they woul d need to accordi ng to these
conservative calculations wthout experiencing any
darmage or wear.

And finally, there's no inpact on the
enmer gency oper ati ng procedur es of crediting
cont ai nnment acci dent pressure.

MEMBER MAYNARD: | would agree with a
caveat that contai nnent operating at a vacuumdoesn't
al ways guarantee that there's no | eak path when it's

pressurized. But | do agree with the overal
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concl usi on.

MR LOBEL: |It's sort of |ike the argunent
that I was making for Vernont Yankee, which was an
inerted containment. That it's just another factor.

MEMBER MAYNARD:  Yes.

MR. LOBEL: And it depends on the size of

t he hol e.

MEMBER MAYNARD: And the characteristic.
A check valve will stop flow one way but not anot her
way.

MR. LOBEL: Right.

MEMBER MAYNARD: A minor thing.

MR. LOBEL: Right.

MEMBER MAYNARD: Not a direct correlation.

MR LOBEL: | think part of this review
was actually the review of the MAAP-DBA code. The
licensee actually nade a presentation to ACRS to the
Ther mal - Hydraul i ¢ Phenomena Subcommttee back in
Novenber of 2001. And since then the Staff and the
| i censee have had an interaction tal king about the
vari ous proposed nodels in the code. The licensee
submtted a description of MAAP-DBA in Novenber of
2003 in a letter to the NRC. And there's another
description of the code in the |licensee's contai nnment

conversi on submttal
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MEMBER WALLI'S: When we saw, we had a | ot

of questions, didn't we?

MR. LOBEL: Right. There --

MEMBER WALLIS: W were expecting to see
it again.

MR. LOBEL: There was sonme good questions
t hat were asked. That version was called MAAP5. And
the |icensee revi sed the code based on the revi ewt hat
we did to MAAP- DBA where MAAP-DBAis noreinline with
the Standard Review Plan. MAAP5 had a | ot of -- not
a lot. Had sonme noderates that were kind of unique to
contai nment analysis at the tinme. And as we went
t hrough t he revi ew process, we ended up w t h MAAP- DBA.

| really have a |onger presentation on
MAAP- DBA, but given the time constraints, | wasn't
going to do very nuch. O course, if you' dlike to see
nore. | can't speak for the |icensee, but we can cone
back, the Staff can cone back and talk about it in
nore detail.

DR. BANERJEE: Can | just ask a coupl e of
t hi ngs about it.

MR, LOBEL: Sure.

DR. BANERJEE: Do you have some
experiments against which it's been vali dated?

MR, LOBEL: Yes.

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

347
DR. BANERJEE: That's one.

MR. LOBEL: Separate tests and integral
cont ai nnent experi nents.

DR. BANERJEE: And any ot her codes agai nst
which it has been conpared?

MR. LOBEL: The licensee made conpari sons
and got pretty close agreement with GOTH C6. GOTHI C
is kind of getting to be kind of the industry standard
for CONTAI N code. Are you famliar with GOTHI C at al | ?
GOTHI C was devel oped by EPRI

DR. BANERJEE: Yes.

MR. LOBEL: Devel oped for EPRI by
Nunerical Occupations, Incorporated. And it's an
Appendi x B code. It's subject to Part 23. And EPR
for ever newversion that makes a significant version,
basically the whole validation process in a |lot nore
detail than vendors usually do for these kinds of
t hings. They conpare with a | ot nore data.

Most of the data that Beaver Valley used
for the MAAP code was | nternational Standard Probl ens.
There's a German deconmm ssi oned reactor, HDR that had
a coupl e of standard problens. And sonme very old data
that's still useful froma deconm ssioned reactor and
the reactor in this country, CVIR that they conpared

with. And the conparisons were good.
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DR. BANERJEE: This is the spray and all

this sort of stuff?

MR. LOBEL: Right. Wth spray and wi t hout
spray. There are sone separate effects tests that
were done with some Canadi an data where there is,
bel i eve, one nozzle on a five nozzle spray test in a
steel vessel. But the first test was wthout the
spray. So the licensee conpared with the data w thout
the spray and with the one nozzle and the five
nozzl es.

And al so for sone Japanese data, they did
conpari sons agai nst data -- |'mtrying to renenber now
if they did -- the Japanese tests were done with a
single nozzle and with multiple nozzles. And the
advant age of the single nozzle test was that the spray
didn't touch the walls of the vessels. So it was
strictly an interaction of +the spray wth the
at nrosphere without the effects of the walls and
condensati on and inpacted the spray --

DR BANERJEE: Has the NRC Staff had a
chance to use this code and conpare it with sone
experiment which it hasn't been validated agai nst?

MR LOBEL: Use the MAAP code? No. No,
we haven't.

DR. BANERJEE: You don't have access to it
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to conpare it with anything?

MR. LOBEL: Really didn't ask for access
toit.

DR. BANERJEE: kay. In other words, I'm
al ways sort of worried that codes can be validated
agai nst data but once they're frozen and you conpare
themto a new set of data, they may not work so well.

MR LOBEL: Well, back in the days when we
were reviewing MAMAP5 we did pretty extensive
cal culations to conpare with MAAP5 usi ng our CONTAI N
code. We didn't use the MAAP code, but we used the
CONTAI N code. And our O fice of Research was involve
din that review. And at a certain point in that
revi ew we deci ded when the |icensee cane in wth MAAP-
DBA, we decided that based on the changes that were
made from MAAP5 to MAAP-DBA, that MAAP-DBA pretty
closely foll owed the Standard Revi ew Pl an, the Tagam
Uchi da correl ati ons and t he sane type of heat transfer
correlations that are used in the CONTAIN code. And
we nade t he decision that we didn't need to do anynore
audit cal cul ati ons.

DR. BANERJEE: Do you have any code
avai l able to you to do an i ndependent audit?

MR LOBEL: W have the CONTAI N code. Like

| say, we used the CONTAI N code for the MAAPS revi ew.
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We al so have the GOTH C code. W have--

DR. BANERJEE: GOTHI C67

MR LOBEL: Well, GOTHI C6 is what the
licensee conpared with. W have GOTHI C7. 2, which is
a later version. The | atest version, | believe. So we
have that code available to us al so.

CHAI RVAN DENNI NG To what extent is this
operated in a best estinmate versus a |licensing kind of
node, isn't it? Don't you typically use it in a node
i n which, depending upon whether you're |ooking for
hi gh cont ai nment pressure or | ow contai nment pressure
and stuff like that, it's --

MR. LOBEL: Are you talking about MAAP?

CHAI RVAN DENNI NG MAAP-DBA, the way it's
used.

MR LOBEL: A lot of the conservatisml
think cones from the assunptions that are nade, the
i nput that's nmade. So you --

CHAI RMAN DENNI NG Li ke Tagam Uchida |'ve
al ways thought that those were very conservative
correl ations.

MR. LOBEL: Yes. Yes, they are. There's
some di sagreenent about how conservative i n conparing
the data. But the Staff has al ways accepted those on

the basis that they' re conservati ve.
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MEMBER WALLIS: They're conservative in

what way?

CHAI RVAN DENNI NG Node.

MR. LOBEL: But-- but -- but MAAP has
ot her heat transfer correlations that they use. For
MAAP, MAAP is used for single node and nultiple node
cal cul ations. For the single node cal cul ati ons which
they used for the peak pressure and tenperature and
those things, they're done, it's Tagam and Uchi da
because the basis of deriving Tagam and Uchi da was a
single volune experinment. For the nultiple node
di fferent heat transfer correlations are used that are
nore best estinmate.

But then like | was showi ng for the case
of the liner tenperature, you know you can bias the
results to either give a high heat transfer, a | ow
heat transfer, high pressure, |ow pressure.

DR. BANERJEE: Perhaps the concern is that
this core is being used in sort of an inverse way.
Usual |y you are trying to be conservative with regard
to how high the pressure is. | nean, npost coded are
tuned to do that. Nowyou're trying to be conservative
with regard to how | ow the pressure can be.

MR LOBEL: It's really just a function of

the input. For instance, if I'mtrying to predict a
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| ow pressure, | --

DR BANERJEE: Lower limt?

MR LOBEL: Lower limt.

DR. BANERJEE: Yes.

MR LOBEL: Lower limt, a |lower bound on
the pressure, 1'lIl assune that the containnment
starting pressure is low |If | were doing a peak

pressure cal cul ation, | woul d assune that the starting
pressure is high

MEMBER WALLIS: But how about the heat
transfer coefficients?

MR LOBEL: The heat transfer
coefficients--

MEMBER WALLIS: Are they conservative one
way or the other way?

MR. LOBEL: Right. Right. That would be
anot her one.

MEMBER WALLI'S: VWhich way are they?

MR. LOBEL: Well, for peak pressure --

MEMBER WALLIS: You'd use those?

MR LOBEL: -- you would want to minimze
the --

MEMBER WALLIS: Right.

MR. LOBEL: -- heat transfer. They say

like for the peak pressure you want to mnim ze the
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heat transfer coefficient.

MEMBER WALLIS: Right.

MR. LOBEL: For the m ni num pressure you
try to maxim ze.

MEMBER WALLI'S: Well how do you do that?

MR. LOBEL: How do you do that? Well, you
can do it in several ways. You can mnimze the heat
transfer --

MEMBER WALLIS:  You can nmake it zero. You
can nmake the heat transfer coefficient zero.

MR LOBEL: You could --

DR. BANERJEE: You could not do it in

infinity --
MR LOBEL: That's what the BWRs do.
MEMBER WALLIS: Right.
MR. LOBEL: They | ook at zero.
DR.  BANERJEE: But you can't make
infinity?
MR LOBEL: Well, | --
DR BANERJEE: O can you?
MR LOBEL: | haven't done the
cal cul ations, but | inmagine there's probably a point

of dimnishing returns where it doesn't matter
anynore.

DR. BANERJEE: Well, if the energy goes
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t hrough - -

MR. LOBEL: Perhaps others can el aborate.

DR BANERJEE: -- the containment. | nean,
is it the conduction | osses of --

MR. LOBEL: But that's pretty mnimal the
time we're tal king about. The containnent is a pretty
stiff concrete structure. That's not a nmjor concern.

DR. BANERJEE: So if it soaks up all the
heat, the contai nment, then what happens?

MEMBER VALLI'S: Limted by conduction into
the wall .

DR BANERJEE: Yes. 1Is the conduction
limted then or is it convection limted, the heat
transfer?

MR. LOBEL: Are we talking about peak or
m ni mum or - -

DR. BANERJEE: W're trying to establish
a mnimum pressure curve.

MR. LOBEL: Ckay.

DR BANERJEE: So if heat is now conducted
into the wall of the containnent --

MR. LOBEL: Right.

DR BANERJEE: -- and we assune the
containment is extrenely well mxed, then the only

resi stance woul d be the conducti on heat transfer. W
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can do a hand cal cul ation, correct?

MR LOBEL: Well, the big inpact isn't the
conduction into the containnment. It would be the
sprays. And especially --

DR. BANERJEE: Well, you turn that off,
that heat transfer to get a mnimum right? O is
t hat - -

MR. LOBEL: To get a mninmum pressure?
No, that's how --

DR. BANERJEE: Sorry. You want it al
into the spray?

MR. LOBEL: Right. R ght. The Standard
Review Plan says for the LOCA analysis where you
calculate a mini numpressure that all systens that can
reduce the pressure have to be assunmed to be operating
and - -

MEMBER WALLI'S: To spray, the punps have
to work, so these --

MR LOBEL: Fan cool ers, containnent
sprays, maximzing the heat transfer to the
structures.

DR. BANERJEE: Right. One would have to
| ook through this and wite down all the assunptions--

MEMBER WALLIS: That's what they did?

MR, LOBEL: Yes. Yes.
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MR. FREDERI CK: This is Ken Frederick.

MR. LOBEL: And that's in the table 4.3

that | was referring to before. |If you want to | ook
at that, But that |lists two pages, that |ist of
vari abl es.

DR. BANERJEE: So if you now conpare the
code with the data, it always under predicts the data
t hen?

MR. LOBEL: Well, when they do the --

DR BANERJEE: It has to.

MR LOBEL: -- calculations for data,
they're trying to do a best estinate cal cul ation
because presumably that's what the data is. It's the
best estinmate.

DR. BANERJEE: But if you nake
correspondi ng assunptions that you did for these
calculations with the data --

MR LOBEL: |If | nmade -- well, there are
sonme studies that were done by the Staff. The Ofice
of Research published sonme reports. W in NRR asked
Research to | ook at the CONTAIN code and nake some
recommendat i ons of how to use the CONTAIN code as a
desi gn bases code. And they went through and did sort
of what you're tal king about in those reports. They

conpared with data and then they made different
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assunptions to show that they woul d be above or bel ow
the data or how it inpacted conparisons for the data.
And | can give you those references, if you want.

DR BANERJEE: So there is a set of
conmparisons with CONTAIN at |east --

MR. LOBEL: Right. Ri ght.

DR. BANERJEE: -- with the data where they
al ways under predict the data given a certain set of
assunpti ons?

MR LOBEL: Well, | don't want to over
sell it. I think 1 want to stick with what | said that
just they conpared with data and then did sone
sensitivities to see howdi fferent paraneters effected
the results. They weren't trying to do -- you know,
m nimze, get a | ower bound conpared to the data. But
it's done primarily with codes |ike GOTH C and MAAP
and even CONTAIN is the assunptions you make on the
i nput nore than the nodels that are in the code
itself.

MR. FREDERICK: | just want to add
somet hing here. This is Ken Frederick.

In ternms of the nmultiple node analyzes
which we were using for NPSH and over pressure
cal cul ations, that typically uses a natural convection

coefficient. And as part of our sensitivity studies we
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did multiples by that. WE increased it by a factor of
4 or 5. And we don't see a whole |ot of change based
on that.

And one thing that becones limting for
nost of the heat sinks is conduction through paint and
coatings actually become nore limting than the
convection on the surface. So that's why it doesn't
have a dramatic inpact on the results.

DR. BANERJEE: So the limting phenonena
are conduction to structures in terns of --

MR FREDERI CK: For structures that are
pai nt ed, yes.

DR. BANERJEE: So the --

MR. LOBEL: No. | think you have to
under stand what he was saying. For the structures,
the paint is limting.

DR. BANERJEE: Yes.

MR LOBEL: But in terns of what mnimzes
the pressure, | don't think you would say it's the
structure.

MR. FREDERICK: No. |It's been effected by
the heat transfer coefficient to a degree.

MR LOBEL: Yes.

MR. FREDERI CK: But you reach a point

where it doesn't make any difference because
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conduction becones limting.

MEMBER WALLI'S: So the sprays dom nant in
this circle, where if they work it neans the punps
wor ki ng and t herefore everything is okay. Soit's, you
know, a self-correcting situation.

MR. FREDERI CK: Right.

MEMBER WALLIS: That probably dom nates
ever yt hi ng.

DR. BANERJEE: Does the spray dom nate
ever yt hi ng?

MR. FREDERI CK: Yes. Once the sprays cone
on, the heat transfer to the structures is relative
uni nportant because the sprays control the pressure.

MR. LOBEL: Especially for a plant |ike
Beaver Valley that was sub-atnospheric, but there is
sub- at rospheri ¢ cont ai nment because first of all there
are three spray systenms or two spray systens,
dependi ng on how you look at it. There is a quench
spray system which is taking section from the RWST
whi ch for a sub-atnospheric containnment is cool ed. So
it's not at assuned 90 degrees or a 100 degrees or
whatever. It's down around 45 to 55 degrees for the
guench spray.

And then there's the recircul ati on spray.

So you're putting an awful |ot of water
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into the contai nnent atnosphere to | ower the pressure
because that's the way t hey were designed. They had to
get down bel ow at nospheric pressure in an hour. And
that's the main way that was done with all the spray
water into the containnent.

So you have cool ed spray water from one
spray systemand then two ot her spray systens that are
spraying into containnent.

DR. BANERJEE: Yes. | suppose the system
is self-correcting, as G ahamsays. But |eaving that
aside for the nonent, the voracity of MAAP-DBA with
regard to establishing a | ower pressure bound for the
system which is what we're | ooking for as opposed to
an upper pressure bound which nost of these codes are
usually tuned to do, is sort of an issue which maybe
you could just --

MEMBER WALLIS: Well, you're witing --

DR BANERJEE: Yes, wite a note or
somet hi ng whi ch sort of establishes why we think that
it's --

MEMBER WALLIS: You're witing new
gui dance on this whole issue, aren't you?

MR. LOBEL: In the Reg. Guide, yes.

MEMBER WALLIS: Can you cone back to us

with sonme of this other technical data, too, at that
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time?

MR, LOBEL: Sure.

MR. LOBEL: But | think the inportant
poi nt is that these newer codes, GOTH C, CONTAI N whi ch
isn't a new code anynore, MAAP-DBA don't try to buy us
t hi ngs one way or another with the code itself as nmuch
as with the input data. So that gives the code nore
flexibility. | can use the sane code to cal cul ate
peak pressure and m ni numpressure. | just change the
bias on the input, not the code itself.

DR. BANERJEE: Well, you'd have to
denonstrate that that, that is true in sone way.

MR LOBEL: Well, | think if you | ook at
this table, 4.3 in Attachnent 1 to the June 2, 2004
report, the licensee did a pretty good job of listing
the biases and a lot of variables for the NPSH
cal cul ation and for the peak pressure cal cul ati on, and
for sonme of the other calculations. So if you go
t hrough that you can see how thi ngs were biased to get
a certain result.

DR BANERJEE: Sure. But that's a sort of
a sensitivity study. But what woul d be, perhaps, nore
convincing would be in this note to conpare it with
data where you actually do the simlar sort of thing.

You bias the input. And show that you under predict
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the data or over predict it. And that would be
convi nci ng that the same net hodol ogy applies to data.
| nmean, if it applies to itself, you're just doing a
sensitive study. W don't know about the voracity of
the code at this point.

MR. LOBEL: No. Are you asking the
i censee to do that --

DR. BANERJEE: No, no, no.

MR. LOBEL: -- or are you asking the Staff

to do it without a code or --

DR. BANERIJEE: | don't know. In this note

where you' re establishing guidance, perhaps --

MR. LOBEL: Then it's the Reg. QGuide that
you' ve been tal ki ng about .

DR. BANERJEE: Yes.

MR LOBEL: | think that's what we're
tal ki ng about .

DR. BANERJEE: The supporting data or
what ever for a net hodol ogy would be to show that a
sensitivity study on a code sonehow done on a scenario
related to a reactor is equivalent or is supported by
some sort of sensitivity study done on data which
establishes that this type of variation of input
paranmeters truly establishes a | ower or upper bound.

| nean, the only thing we know is data at the end;
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not hi ng el se.

MEMBER WALLIS: It's usually not up to the
i censee, though --

DR BANERJEE: Yes. Well, but it is.

MEMBER WALLIS: -- and the NRC wi ||
approve a code based on conparison of the data, then
it gets used.

DR. BANERJEE: And if this is methodol ogy
is established that, yes, we can vary the input
paranmeters and this will give us a | ower bound because
|"ve conpared it with all this data, we're sure of it,
t hen we --

MEMBER WALLI'S: Well there's been a guide
whi ch says you can do uncertainty analysis, so --

DR BANERJEE: Somewhere here.

CHAI RVAN DENNI NG Actually, | don't thin
that -- | think really, Sanjoy, the way to do it is to
val i date your code realistically against data.

MEMBER WALLIS: Right.

CHAI RVAN DENNI NG  Once you have a code
that you believe, then it's not that hard to play the
ganmes of changi ng the paranmeters --

MEMBER WALLIS: Right.

DR. BANERJEE: Yes.

CHAl RMAN DENNI NG -- to under estimate or
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over estimate.

MEMBER WALLI'S: The way to do it.

DR. BANERJEE: Al right. If you can
assume an uncertainty at this tine --

MEMBER WALLIS: Right. Right.

CHAI RVAN DENNI NG But let's nove on now
because | think we've spent enough tinme on this for
the nonent, | mean other than your concl usions here.

MR. LOBEL: | can go to ny concl usion.
Can we go to the conclusion, the last slide. kay.

The Staff has i ssued t he SER approvi ng t he
conversion from sub-atnospheric to atnospheric
contai nments for Unit 1 and Unit 2.

And al so approvi ng MAAP- DBA as part of the
sane revi ew.

CHAI RVAN DENNI NG Actually, go back one
slide to the validation slide. Because we ought to at
| east | ook at that since that's kind of the focus of
this di scussion you had there.

MR. LOBEL: COkay. There was a conparison
with GOTHI C6. There was a conparison for the mass and
energy release for small break with t he NOTRUWP code.
W did some calculations conparing MAAP-DBA for
greater than one hour with RELAP. Those were t he code

compari sons.
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Li ke | say, for a previous reviewwhere it
was a MAAP5 code, | think we did quite a |ot of
conmparisons with --

MEMBER WALLIS: RELAP can nodel the
cont ai nnent ?

MR LOBEL: |'msorry, what?

MEMBER WALLIS: Can RELAP nodel the
cont ai nnent ?

MR LOBEL: No. In that case we were
doi ng mass and energy rel ease cal cul ati ons.

MEMBER WALLIS: Ch, | see. kay.

MR LOBEL: And for the NOTRUWP
cal cul ations that was conparing MAAP-DBA to NOTRUWP
for mass and energy rel ease cal cul ati ons.

There were separate effects tests were
done, condensation and spray tests. And then the
integral test | talked about. The Canadi an spray
test, Japanese spray tests. There was the CVIR which
stinulated a steam ine break without sprays and with
sprays. There is the HDR, which is a Gernman reactor
whi ch doesn't | ook anything like a U S. reactor, but
there are international standard problens from that
that the license conpared with. And all those
conmpari sons were pretty good.

CHAI RVAN DENNI NG  Thank you. And you're
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done then?
MR LOBEL: Pardon?
CHAI RVAN DENNI NG You' re done now?
MR LOBEL: |'m done.
CHAI RMVAN DENNI NG  Thank you very much
Okay. Now we're going to hear about
source terns and radi ol ogi cal consequences. And this

is another presentation | think can really be pretty

brief.
MEMBER WALLIS: Yes, let's nove it al ong.
CHAl RMVAN DENNING. Let's try to nove
qui ckly.
MEMBER WALLIS: Well, nust give us sone
presentation and we'll listen.
MR. PARI LLO  Good afternoon. M/ nane is
John Parillo. [|I'"ma health physicist with the

Acci dent Dose Branch in the Ofice of Nucl ear Reactor
Regulation. |I'mhere to --

CHAl RVAN DENNING M. Parillo, speak into
t he m crophone.

MR. PARILLO Al right.

Good afternoon. M name is John Parillo.
|"'ma health physicist in the Accident Dose Branch
and |I'm here to discuss the source terns and

radi ol ogi cal consequences anal yses.
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The first part of the discussionrefersto
the source terns for input into radwaste managenent
systens. So basically how does the EPU effect the
normal operations. This is covered in EPU Section
2.9.1 of the SE

Basically what you do here is just
eval uate the radiol ogical source termin the reactor
cool ant for the EPI conditions, the power uprate. And
the eval uations performed show that the source term
continues to neet the requirenments of 10 CFR Parts 1
10 CFR Part 50, Appendix | and General Design
Criteria-60.

The next portion of the discussion
involves the design bases accident radiological
consequences anal yses. Again, this is covered in
section 2.9.2 of the SE. And the |licensee has
i npl enented the alternative source termin all of the
radi ol ogi cal anal yses performed. For the actual EPU
subnmittal, the anal yses that needed to be | ooked at
wer e the fuel handi ng acci dent because of an increase
in fuel inventory and the nain steam ine break and t he
st eam generator tube rupture for Unit 2 only due to
change in mass release. Al the other design bases
acci dents have been previously approved, and I'll go

through that a little bit later.
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For the radiol ogical consequence anal yses,
t he EPU power -- the power |evel evaluated was 2,918
nmegewatt thermal. And this represents a 100. 6 percent
of the rated power of 2,900. And this is based on the
approval of a 1.4 percent nmeasurenent uncertainty
recapture uprate.

And we also wanted to nention the NRC
Staff performed an onsite audit of the radiol ogical
anal yses supporting both the steam generator
repl acenent |icense amendnent request as well as the
EPU.

O her DBAs have been eval uated as part of
a selective inplenmentations under 10 CFR 50.67. The
| oss of cool ant accident and the control rod ejection
acci dent were eval uated, Anendnents 256 and 139 which
were issued Septenber 10, 2003.

The | ocked rotor accident and the | oss of
AC power and the small |ine break outside of
contai nment for both units. And the main steanline
break and the steam generator tube rupture accident
for Unit 1 only. Al those accidents were evaluated in
Amendrment 273 for the steam generator replacenent
i ssued February 8, 2006.

Put up a slide that concerned the control

room The eval uations for Beaver Valley and for those
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accidents in the EPU, the control room energency
ventilation systemis credited for the main steanline
break. They credit a pressurization node, as it says,
500 cfmfiltered intake. And during that period the
license is assunming 30 cfm of unfiltered inleakage.
And the |icensee perforned tracer gas testing which
support the unfiltered inl eakage assunpti ons.

For the accidents discussed here, the
licensee credits a control roompurge, a post-rel ease
control room purge. And in order to do that they
credit the control roomenergency air cooling system
And this systemis credit for post-rel ease purging for
t he steanline break, the steamgenerator tube rupture
and for the Unit 1 fuel handling accident. Again, at
the tinmes when those releases are assunmed to have
ended.

The purge credit was not needed for the
Unit 2 field handling accident because of nore
favorabl e neteorol ogy for that particular half.

And basically the design bases accident
rate radiological consequences, the |icensee has
adequately accounted for the effects of the proposed
EPU and al |l the design bases accidents neet the 10 CFR
50. 67 and Standard Review Pl an 15. 0.1 dose accept ance

criteria for both offsite and the control room And
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the Staff finds the proposed EPU acceptable with
respect to the radiol ogical consequences of design
bases acci dent .

CHAI RVAN DENNI NG Wl |, thank you very
much for a focused presentation.

Do you have a question

MEMBER KRESS: Yes. Here the source term
you're tal king about, the AST, the source terminto
containnment, did they then use the MAMAP code to
subsequently get the release to the environnment and
the transport to the control roonf

MR. PARILLO No. The guidance in the
Standard Review Plan pretty nuch is a cookbook. It
di ctates the percentage of the radionuclides that are
rel eased to containnent. And the codes that are used
for r adi ol ogi cal anal yses are not gquite as
sophi sticated. They don't need to be. They're just
vol unes. So you start with so nmuch activity in this
volune and it | eaks i nt o anot her vol une and eventual |y
to the environnent, and then |eaks back into the
control room So we don't use the MAAP code.

The |l i censee, their cal cul ati ons wer e done
with Stone & Webster proprietary code, but we did
confirmatory anal yses with t he RadTRAC code, which is

the code we use at the NRC for these types of
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anal yses.
CHAI RVAN DENNI NG  Ckay, Tom You happy?
MEMBER KRESS: No, but that's all right.
CHAI RVAN DENNI NG  Are you done?
MEMBER KRESS: Yes, |'m done.
CHAI RVAN DENNI NG Okay. Thank you very
much.

MR. PARILLO Ckay.

CHAI RVAN DENNI NG Okay. And now we're
going to hear about materials and reactor vessel
integrity from FENCC.

MEMBER WALLIS: Just please start when
you' re ready.

MR,  VEAKLAND: Al right. My nanme is
Dennis Wakland. |'mbeen with Corporate Materials
for 3 or 4 years. Prior to that |'ve had 24 years
experience with Beaver Valley primarily in the areas
of materials inspections, analyses and the |ike at
Beaver .

| " ve al so been very active inthe industry
initiatives in materials -- owners group.

What 1'd like to talk about a little bit
on the materials construction, the integrity prograns
t hat we have, the Al oy 600 managenent and t he vessel

integrity.
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The reason | enphasize the Alloy 600 and
vessel integrity is | think these are the areas that
are nost inportant with the EPU uprate. And we'll
di scuss those in a little greater detail.

Qur basic materials construction our
reactor vessel, our steam generator and pressurizer
are carbon steel vessels clad with stainless steel.
Penetrations in these areas are stainless steel with
a few Alloy 600 penetrations primarily at Unit 2

RCS | oop piping is Cast SS naterial. This
is areally robust material in the RCS areas dealing
with things like boric acid are not an issue. There
is some concerns in |license renewal |icense extension
space as far as thernal enbrittlenment. Areas of that
are not within the current license life.

And t he bal ance of the RCS piping in both
units is stainless steel, again robust material, high

fracture toughness and not subject to boric acid

corrosion.

The vessel conponents and welds are
primarily stainless steel. A fewat Unit 2 for Al oy
600, and I'll touch on those a little bit later.

So i n general the Westi nghouse design with
a conbination of the Cast SS, the stainless steel

really provides a pretty robust RCS systemto mnim ze
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t he nunber of vessel and conponent wel ds.

The i nvestment integrity progranms we have,
the steam generator integrity program conplies with
the 97.06. W've adopted it at Beaver Valley. It
perfornms operational assessnent at every outage. So
the effects of the EPU, and since there's virtually no
change in the hot |leg anyhow from 609 to 609.5, we
expect a little change. But we did do an operational
assessnment coming out so we know the status of
everyt hing com ng out of every outage.

The Al l oy 600 programwe conplied with the
i ndustry standards, primarily MRP 126 and 139.

The boric acid programis run under the
WCAP which is the industry program 15.988. And we're
adopting the materi al degradati on programunder NEI or
308 initiative to have anintegrated materials program
on our site, and those will be effective come June 1st
this year in accordance with our 308 and t he NEl
initiative.

Together with the other operationa
progranms we have and systens prograns and things |like
system engi neering routinely test our systens, our
mai nt enance rul e operational tools, BVTs that we run,
we have a very good handle on the integrity of our

systens and mnimze the anmobunt of damage. W see
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anyt hing occurring, it's back intothe system repairs
do occur and we address the issues while they're
smal | .

So, as you see, we take these prograns as
a whole. W ensure the systemintegrity is maintained
and degradation i ssues are identified at our earliest
possible tines and take appropriate mtigative
actions.

This carton | thought was appropriate
because it kind of covers both units. The basic RCS
is the sane. And right here these surge nozzles are
only in a tube that are Alloy 600. Unit 2 has the
vessel piping along with an All oy 600 weld that we'l|l
have to address. And the balance of this is all 315,
309 type material. So we have very, very linmted
anounts of Alloy 600 material.

The recent outage we've replaced all the
Al oy 600 material at Unit 1 in the top of our head,
taken it out of the picture, mtigated it and gone to
690.

At Unit 1 all the Alloy 600 materials in the
steam generator at Unit 1 have been renoved and are
now 690. And at Unit 2 that will be managed under the
exi sting program

MEMBER WALLIS: 690 is a pretty new

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

375

material, isn't it? W don't really know what the
problens are with it yet?

MR. VWEAKLAND: No. The information that we
have from the industry |ooking at the Naval reactor
i nformati on and overseas i nfornmati on on 690 appears to
be extremely robust. W can't put on a nunber on what
itis. So as a result, the testing protocols that are
done by the industry in 03.009 will continue the
timng nodels and the Uranus equations that are used
for All oy 600 as a very conservative nmeasure. As nore
is learned, those nay be relaxed. But currently we
woul d follow the sane protocols

DR BANERJEE: So there is information on
exposure to boric acid and everything for 6907

MR. WEAKLAND: 690 is used widely within
t he nucl ear Navy in the borated systens.

DR. BANERJEE: And no probl ens?

MR. WEAKLAND: And they're robust. And
600 to the best of our know edge.

MEMBER SIEBER: Navy plants are
correl ated, are they?

MR. WEAKLAND: Not the Navy, but the Alloy
600 testing, there's Alloy 600 testing to 690 that's
been done at Westinghouse Labs and what not has shown

no i ssues with the nickel based alloys as referred to
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Al'l oy 600 and boric acid.

The austenitic materials 316, 309 when it
comes to Alloy 600, you have very little problens.

DR. BANERJEE: So 690 is used in the Navy
but the Navy uses borated systens or not?

MR. VWEAKLAND: No, no.

MR. KAMVERDI NER: This is G eg Kanmmerdi ner
from First Ener gy.

As far as industry experience with 690, at
| east in steam generators, Indian Point 3 was the
first one to switch to 690 in 1989. So we have quite
a bit of experience fromthat date forward with 690
bot h donestically and internationally prior to 1989.
| think Ringhalls was the first one to replace a steam
generator with 690. And those steam generators have
basically perforned degradation free since the late
*80s with 690.

MR. WEAKLAND: The next slide we cover the
head inspections that we're doing at Beaver Valley
Unit 2, whichis nmainly 600 material and these are the
two heads at the two units. And this coming fall we'll
doing -- well, the past fall, the fall of '03 we did
bare nmetal visuals, found no degradation and
volunetric of CDRM and J-welds, did an Eddy current

exam nations of the outside and no degradati on.
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In the spring of '05 we repeats in
accordance with your order the bare netal visuals and
we have volunetrics comng up this fall at the sane
unit for ongoi ng eval uati ons of the head i nspections.

At Beaver Valley Unit 1 we've taken a very
active approach on the mtigation of the Al loy 600.
As | noted, we repl aced the head, the steamgenerators
and | just conpleted 1R17 outage this spring. This
next fall we're planning on doing a weld overlay on
t he pressurized nozzles, which are the 600 dissimlar
netal welds that we have to top the pressurizer. So
we'll mtigate those, put themin a conpressive state
and we will continue to nonitor them in accordance
with the industry gui dance.

MEMBER SIEBER. Do you have any
i ndi cations on the places where you're going to do the
wel d overlays right now?

MR, VEAKLAND:  No.

MEMBER SI EBER: So this is a preventive --

MR. WEAKLAND: Preventive overlay, yes.

MEMBER S| EBER  Ckay.

MR. WEAKLAND: We're planning the sane
kind of preventive overlay in Unit 2.

MEMBER SI EBER: You're going to conpress

the fitting?
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MR, WEAKLAND: Correct.

MEMBER SI EBER  Ckay.

MR. KAMVERDI NER: Again, this is Geg
Kanmer di ner agai n.

Besi des i nduci ng a conpressive stresses,
will be full structural overlays also. So it's a
doubl e nmeasure here. |nducing the conpressive stress
on the existing 82/182 weld material plus ful
structural overlay of 690 on top of that.

MEMBER SIEBER:. Well, if you're going to
have problens, that's a good place for you to have
t hem

MR. WEAKLAND: They would be the |ikely
suspects?

MEMBER S| EBER  Yes.

MR. WEAKLAND: Ri ght.

The remai ning All oy 600 therefore at Unit
2 would be limted to the BWNs, the bottom nounted
instrumentation. W'IIl continue to inspect those in
accordance with the industry guidance. And then the
reactor vessel internals, there's sonme Alloy 600 in
there that we'll be addressing.

CHAI RVAN DENNI NG Now to a | arge extent
what you're tal king about is not necessarily related

to power uprates.

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

379
MR, WEAKLAND:  No.

CHAI RVAN DENNI NG As far as power uprates
are concerned though there is sonme tenperature
i ncreases- -

VR. VWEAKLAND: Slight tenperature
increases. Unit 2, that half of degree is virtually
nonexi stent in the space.

CHAI RVAN DENNI NG Yes.

MR. WEAKLAND: Unit 1 it's approximtely
a 4 degree increase and there's very linted materi al
that would be effected here. So froma power uprate
perspective the materials construction really don't
see nmuch different.

CHAI RVAN DENNI NG Wl |, we're certainly
interested in this.

MR. WEAKLAND: Ckay.

CHAI RVAN DENNI NG  But it does seemthat
a lot of it, except within the context of sone
tenperature i ncrease i s why woul d have sone addi ti onal
concern about it.

MEMBER SIEBER: Well, | think just to
anplify that a little bit, some folks suspect that
there's sort of a need in the curve, right around 610.
When you go beyond that the rate of degradation in

sonme fol ks specul ation may increase. And so you're
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right at that point. But | agree, the tenperature
increase is very snall

DR. BANERJEE: But isn't it very sensitive
to tenperature in this range, the susceptibility?

MR. KAMVERDI NER: This is G eg Kanmmerdi ner
agai n.

| think the enphasis though is our
degradati on t hroughout the i ndustry has primarily been
at Ally 600 | ocations.

DR. BANERJEE: Right.

MR. KAMVERDI NER: And what Denny's trying
to point out here at Unit 1 we've elimnated that, for
the nost part, from the equation by replacing the
generators with 690, by replacing the head
penetrations with 690, we're planning to overlay the
pressuri zer nozzles, which are essentially Aloy 600
wel ds. There will be m ninmal amount of Alloy 600 |eft
at Unit 1 and the bottom nozzl es operate at cold | eg
tenperature, so they should be on the | ower
susceptibility ranking of |ocations.

So as far as Unit 1 the 4 degree increase
in tenperature i s somewhat nmute at this point because
we've basically taken the Alloy 600 out of the
equati on.

VEVMBER MAYNARD: | believe it is sensitive
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in this range, but | think that for the tenperatures
you're goingtothey're still within what there's good
history out there wthin industry. They're not
becom ng an outlier from breaking the ground.

DR. BANERJEE: Right. And Alloy 600 is
out, this unit with the 4 degree rise. The other unit
only has half a degree, right?

MR WEAKLAND: Yes, sir.

MR. KAMVERDI NER: Correct. Right.

MEMBER SIEBER: | think the interesting
thing that sort of gives you sonme confidence is that
one of the suspect heats was used in t he Beaver Vall ey
1 reactor vessel head nozzles, the sane one that
didn't do well at Davis-Besse.

MR. WEAKLAND: Ri ght.

MEMBER SI EBER: And they have seen a
| eakage or other problenms there. But they have still
repl aced t he head.

MR WEAKLAND: Yes, that's correct.

MR PATNAIK: |'m Pat Patnai k from DCl
Di vi dend of Conponent Integrity.

| want to add one nore thing here. That

the cold | eg tenperatures go down actually by a coupl e

of degrees. As a result | don't see any problens with

t he bottom nount ed nozzl es.
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MEMBER S| EBER:  Ri ght.

MR. WEAKLAND: Right. Thank you

| will then just brush over what's at Unit
2 just to give you an idea of what plans are on All oy
600.

W are planning mitigation in the areas
for pressurizer nozzles for wel d overl ay. Managenent's
currently looking at nultiple approaches to address
the cold leg |oops, as we have Alloy 600 there. |
think which wll Ieave us wth the BWMs, the
internals, the generator tubing and the CRDM nozzl es.
And since the amount of tenperature novenent is very,
very slight, we would expect no change from our
current history, and we'll continue our inspections.

The other thing I want to touch on where
t he power uprate does have sone effect because of the
i ncrease of fluence and the fluence inpact is the area
of materials for the two units. |I'mgoing to talk a
little bit nore about the fluence, the uprate, the
increases in inproved capacity factor and what it has

done with our projected EFP wi se and end of expected

life.

Wien we |ooked at the surveillance
schedule, there will be no change in our schedule.
We'll still pull five capsules for Unit 1, four for
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Unit 2 in accordance with Appendix H  No changes
t here.

The upper shelf energy, both units at the
end of -- actually at the end of extended |ife because
| " ve done sone of that with our projections there, are
still good for upper shelf. So really the inpact for
t he power uprate has been m ninmal for upper shelf.

Qur PTS screening criteria for Beaver
Valley Unit 1 and Unit 2, both our units are a little
unusual in the industry in that they're both plate
limted. Many vessels or npbst vessels are actually
weld limted. OQurs are plate. And |I'll touch on the
nunmbers we have those in the next slides.

W' ve | ooked at the applicability for the
heat up and cool down curves. |In the application what
we did is we artificially took our existing heat
up/ cool curves for Unit 1, conservatively rolled back
the effective dates so that until the LAR gets into
position, that the effected curves have just been
noved from 20.80 EFPY to 27.44 so that we know we
don't exceed those Iimts. Base the fluence for heat
up and cool down. As we do nore testing and anal ysis
then we'll adjust those in accordance with our PTLR
and nove forward.

Ckay.
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In the area of fluence in relationshipto
the uprate, we used a basis for WAP Capsule &
mat erial at 3.54 E19 fluence. And our RTpts based on
that fluence is 259. Capsule Y neant it was a mmj or
change i n our fluence projections. W gai ned al nost 12
degrees, which is very good. And that assuned a 1.4
uprate, but did not address the 8 percent uprate at
the time that capsul e was pulled. So when we nmade t he
uprate LAR and backed the effected EFPYs down,
assum ng that a power uprate would have done in June
of '03 and holding the fluence constant at 3.54.

At Beaver Valley Unit 2 we used a Capsul e
Y data of 32 EFPY, fluence of 3.8 and RTpts of 149.

And incidentally, the RTpts screening
nunber is 270 for plate for both wunits. It had
included the 1.4 percent uprated and the 8 percent
uprate. So the Unit 2 nunbers were reflective of a
June ' 03 power uprate, so they are conservative.

MEMBER SIEBER  Have you nade any
projections for renewed |license end of life?

MR. WEAKLAND: Well, that's going to | ead
to the next slide, Jack. Thank you.

MEMBER S| EBER  Yes.

MR. WEAKLAND: As a result of |ooking at

a potential extended license and the excellent
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operation of the past three cycles at Beaver Valley
operating capacity factor in the high 90, 97, 98
percent; projecting those kind of capacity factors
into the future and the 8 percent power uprate based
on June of '06 what we're seeing now i s an expected
end of |ife EFPY of about 30.5 at the sane fl uence.

MEMBER WVALLI'S: Doesn't the fluence change
with the uprate?

MR WEAKLAND: Well, the fluence in this
particul ar case didn't happen to change fromthe
proj ection because the projection was nmade assumni ng
that the uprate would have occurred in June of '03.
And since the fluenceis really controll ed by core and
when the uprate occurred, the 3 years delay provided
nme that cushion. And the core design being naintained
at L4P has maintained the fluence at 30.5, virtually
3.54. The nunbers like -- it's like 3.51 or 3.52 is
very, very close to 3.54. At 30.5 at the end of our
existing license |ife. That's reflective of the

capacity factor and then this uprate in June this

year.
At Unit 2, it's just coincidental | had a

capsule due. It canme to the NRC | ast week, so it's

very new information to them the submittal. And

did the projection of 36 EFPY for EOL. The reason
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did that is when | did the projections |ooking into
the future based on the higher capacity factors, it
| ooks Iike we'll be at the end of our 40 years |icense
sonewhere around 35.1 to 35.2 actual EFPY. So 36
pounds allows nme to be conservative.

As you can see, both of themgive nme RlTpts
that are still well below the screening criteria.

MEMBER WALLI'S: Wl |l RTpts doesn't seemto
change at all as you do all this --

MR VEAKLAND: No. It's based on fl uence,
that's why.

MEMBER WALLIS: But your fluence has
changed for BV2.

MR WEAKLAND: BV2 the fluence -- the
di fference between the two nunbers, too, it cones into
roundi ng of RTpts. At the earlier fluence of 32 FPY |
think it was 3.86. The actual nunber when you run it
and if you run out a decinmal point or two, it's like
148. 7.

MEMBER WALLIS: Well, it's so lowit
doesn't - -

MR. WEAKLAND: It just doesn't natter.
Right. And that's the reason for those activities.

MEMBER SI EBER  Well, what will it be

after 60 years of |icensed operation? Do you know
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t hat ?

MR. WEAKLAND: On Beaver Valley Unit 1 we
coul d reach 60 years of power operations and still be
bel ow the 270 criteria right now.

MEMBER SI EBER You will?

MR. WEAKLAND: It's going to require sone
fuel managenent, sone continued fuel managenent. W
stay at L4P, we get within 2 years of extended |icense
operation doing absolutely nothing different than
we' re doi ng today.

MEMBER SI EBER: | think you don't nake it.

MR WEAKLAND: We can nake it.

MEMBER SI EBER: Ch, you can, okay.

MEMBER WALLI'S: By then the PTS rule may
have changed.

MR WEAKLAND: Yes. Well, we believe it
will be changed. Beaver Valley was the nodel plant
for the NUREG and it's been very well studied by Qak
Ridge. And if | look at their nunbers, |'m probably
good for a 100 EFPY, and | |ike their nunbers.

MEMBER SIEBER Too bad it's not
regul ati on.

MR. WEAKLAND: Ch, yes. W're working on

| n sunmary, the tenperature assessnment for
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the two units show really no programmatic inpact on
either the Alloy 600 or the steam generator program

Fl uence assessnments, no significant inpact
on either the vessel integrity, upper shelf.

Mai ntaining our core, | don't see any
problem There's some small changes in response to
materials. It will be managed under the rest of our
progranms. That primarily deals wth internals
activities, BMNs and the rest. And we have prograns
in place to nonitor and maintain those through the
rest of plant life.

MEMBER S| EBER: How nany tubes are plugged
percentage wise in Unit 2, steam generator 2?

MR, WEAKLAND: Unit 2? Geg?

VR. KAMVERDI NER:  This is Geg
Kanmer di ner.

Appr oxi mat el y 4% percent.

MEMBER SI EBER: Pretty rmuch even across
t he- -

MR. KAMVERDI NER: Pretty rmuch. Yes, it's
not like Unit 1 where we're skewed the one generator
there. They're pretty evening distributed.

MEMBER S| EBER:  What's the main reason?

MR. KAMVERDI NER:  Primarily sludge pile

QDSCC.
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MEMBER S| EBER:  Thanks.

MR. WEAKLAND: Ckay. That's all | have.

CHAI RVAN DENNI NG  Thank you very much

MR. WEAKLAND: Any ot her questions?

CHAI RVAN DENNI NG Hearing none, we will
nove on.

MR. WEAKLAND: Very good. Thank you

CHAI RVAN DENNI NG  However, this is our
final presentation of the day.

MR. MEDOFf: Good afternoon. My name is
JimMedoff. I"'ma materials engineer for the --

DR BANERJEE: Wiere are the slides for
t his?

MR. MEDOFf: They're in this package.

MEMBER WALLIS: Yes, the pages keep
starting all over again.

MEMBER SI EBER. And you thought you were
going to tal k about materials.

DR BANERJEE: Yes. It's after the control
room t hi ng.

MR. MEDOFf: Right.

MEMBER KRESS: Let ne ask you a question,
what did you do about the contai nnent?

MEMBER WALLI'S: What don't you start with

page 77
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MEMBER SI EBER: Pretty good condition.

MEMBER WALLIS: A good slide to start

MR. MEDOFf: Good afternoon. I'mJim
Medoff. A materials engineer currently with the Fl aw
Eval uati on and Wl di ng Branch. M current supervisor
is Dr. Kinberly Guss. | just recently transferred
over from the Reactor Vessels Internals Integrity
Branch, which is currently being supervised by M.
Matt M tchell.

At the tinme of the EPUI was in the
React or Vessels Internals Integrity program

I'"'m here today to talk about our
eval uation of the |icensee's application with respect
to the structural integrity of the reactor vessel and
the reactor vessel internals conponents, and as well
as the licensee's evaluations of its reactor cool ant
pressure boundary materials. And with respect to that,
we're going to focus on the Alloy 600 and what they
did to address it.

Next slide, please.

For the EPU we assessed the Staff's
eval uation of how the EPU inpacted the structural
integrity of the Alloy 600 conponents, in particular

whet her it woul d change the crack growmh rates if you
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postulated a crack occurring in the Aloy 600
conmponents. And these included Alloy 600 base netal
conponents as well as Alloy 682 or 182 filler netal
materi al s.

For the nost part, the piping at Beaver
Valley Unit 1 doesn't include Alloy 600 materials, so
we don't see a big inpact on that. And M. Wakl and
provi ded a good sunmary for where the few conponents
are located and addressed how they addressed
structural integrity there.

For the Alloy 600 and the Alloy 82/182
welds in the Beaver Valley Unit 1 reactor vessel
closure head, we determned that the I|icensee did
replace the head in the | ast outage and we feel that
the nonitoring programthat they're going to do this
under the schedul e for repl acenent head shoul d addr ess
this. It includes not only Alloy 600 and 82/ 182
materials, but the ordered that we issued to the
i ndustry on Inconel materials also covers Alloy 52,
152 and Alloy 690 materials. So just the fact that
they replaced the new materials doesn't change the
requirenents in the order and they're still required
to follow that.

Next slide, please.

For Unit 2 the All oy 600 and Al |l oy 82/ 182
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materials in the Unit 2 reactor cool ant pressure
boundary are managed by the licensee's Alloy 600
management program And what this programdoes is it
does a susceptibility ranking of the conponents based
on -- the susceptibility programis basically U anus
programthat is a function of the tenperature of the
conponents.

DR BANERJEE: There's no effect of stress
on the -- | thought there was, as well -- | mean
tenperature i s one effect, but stress nust be anot her.

MR. MEDOFf: Stress probably cones in it,
but |I think the big factor in the Uranus programis
t he tenperatures.

MR PATNAIK: This is Pat Patnaik from
Di vi dend Conponent Integrity.

The anal ysi s has been done at 617 degrees
whi ch bounds the tenperatures for power uprate.

DR. BANERJEE: Right. But --

MR. PATNAI K: That was done, has been done
at a bounding tenperature of 617 degrees. And with
power uprate your hot leg tenperature is not going
over 611.3 degrees.

DR. BANERJEE: |'m just saying about the
susceptibility ranking.

MR. PATNAI K:  Susceptibility ranking?
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DR. BANERJEE: Yes.

MR. PATNAIK:  Well, the conponents that
are All oy 600 and wel ded with 82/182 filler nmetal have
been ranked based on stresses and also the tinme and
t enper at ur e.

DR. BANERJEE: Right.

MR. PATNAI K: Yes, that ranking has been
done. And their volunetric inspections will be
performed according to the susceptibility ranking--

DR BANERJEE: Which take both factors
into account.

PATNAI K:  Onh, yes.
BANERJEE: Yes.

PATNAI K: O course.

3T % 33

BANERJEE: All right. |'mhappy with
t hat .

MR. PATNAI K. Go ahead.

MR. MEDOFf: Ckay. and in accordance with

this programwhat they're going to do is they sel ect
the susceptible conponents for augnmented inspection
and they put the inspection in accordance with the
program So they do nmonitor for their Al oy 600 and
Al oy 82/ 182 materials in Beaver Valley Unit 2 plant.

Wth respect to the All oy 600 nozzl es and

Al oy 81/182 partial penetration welds in the Unit 2
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head, they are categorized as hi ghly suscepti bl e heads
to primary water stress corrosion cracking and
First Energy does perform augnented inspections of
these things in accordance with the criterion in the
first order for high susceptible reactor vessel
cl osure heads. And this conplies with the rule and
should address structural integrity for those
conponent s.

Next slide, please.

Fromny review | reviewed the inpact of
the EPU on the reactor vessel and the reactor vessel
internals, the internals conponents.

Wth respect to the reactor vessel, we
really focused on how the EPU would inpact the
fracture toughness assessnments that we require for the
ferritic
materials in the reactor vessel. This includes the
RTpts calculations to ensure integrity against the
events of a pressurized thermal shock event. The
RTpts calculations that go into the pressure
tenperature linmt cal cul ati ons, the upper shel f energy
calculations for denonstrating margins against --
tearing of the reactor vessels materials and each of
t hose assessnents requires that they account for the

effects of irradiation and they nonitor for that
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t hrough their reactor vessel surveillance program So
we assess the inpact of EPO on the withdraw schedul e
for that program

W al so | ooked at the inpact on the
structural integrity of the RV conponents. And |'|
address that later on in the presentation.

Next slide, please.

Wth the inpact on the RV surveillance
capsul e program the program s required by 10 CFR Part
50 Appendix H.  And basically the rule requires them
to withdraw surveill ance capsul es in accordance with
ASTM St and El 185-82. I n accordance with that standard
the licensee is required to pull 5 capsules from
Beaver Valley Unit 1 and 4 capsul es fromBeaver Val |l ey
Unit 2. And it's really dependent on what the
l[imting shift in the reference tenperature will be
for that vessel at the end of life.

We found out that there were a few m nor
adjustnments to the wthdrawal schedules for the
remai ni ng capsul es because each one has one remaini ng
capsule to get pulled. And |I'm not sure whether that
report that M. Wakland referred to in his
presentation was actually one of those capsul es. But
fromthe data | had, they were still required to pul

two capsul es for the plants.
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Basically, we find that the changes that
t hey propose to the schedul es were still in accordance
with the ASTM standard and so we found that the EPU
didn't inpact the overall schedules for the units. W
found themto be acceptabl e.

Next slide, please.

For the PTS assessnent, the cal cul ati on of
RTpts values is required by 10 CFR 50.61. As M.
Weakl and sai d, the rul e establishes screeningcriteria
of 270 degrees for reactor vessel base netals and
axial weld materials. And a screening criteria of 300
degree for reactor vessel circunferential weld
mat erials. And these are upper lints on the adjusted
reference tenperature for RTpts val ue

The | i censee gave you his values. W did
i ndependent cal cul ati ons of the RTpts val ues usi ng our
reactor vessel integrity which nods the net hodol ogy in
the rule for doing these cal culations. And we cane up
with an RTpts value 259.5 based on the fluence
provided by the licensee for Unit 1. And RTpts val ue
of 148.6 degrees F for Unit 2 based on their end of
life fluences. And therefore, we didn't see any i npact
of the appeal in conpliance with 10 CFR 50. 61.

Next slide.

Basically we | ooked at the inpact on the
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pressure tenperature limts, but to make it sweet and
short, Generic Letter 9603 allows themrenove their
pressure tenperature when it's from the limting
condi tions of oper ati ons in t he t echni ca
specifications if they put theminto a owner
controll ed docunents called the Pressure Tenperature
Limts Reports. And they cal cul ate themw thin an NRC
approved met hodol ogy, any changes to those technical
specifications PTLR figures are done through an
adm ni strative tech spec.

W granted |icense anendnents for themto
do this in 2002 and 2003. And al though there may be
changes in the RTndt cal cul ati ons that goes i nto t hese
PT limt calculations, they'll be done through the
PTLR process, and that's acceptable to us.

Next slide, please.

Li ke the RTpts cal cul ati ons, we | ooked at
the inpact on the effort of shelf energy assessnent
for the plant. Basically we used this paraneter as a
neasure of | ooking at the remaining ability to
wi thstand ductile taring in the reactor vessel
materials. |It's governed by 10 CFR Part 50, Appendi X
G

The rul e establishes that the upper shelf

energy val ues nust be greater than 75 foot pounds in
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the unirradi ated condition and greater than 50 foot
pounds through the Ilicensed life of the plant
including all of accounting for the effects of

i rradi ation.

W di d our i ndependent cal cul ati ons of the
upper shelf energy values for limting materials and
we agree that thelimting materials for Beaver Vall ey
are all plant limted, both for RTpts and for upper
shel f energy. W calculated for Unit 1 an upper shelf
energy value at end of |ife under EPU conditions of
53.8 foot pounds and for Unit 2 a 59.4 foot pounds.
Bot h of these conply with the acceptance criteria 50
foot pounds at end of life. So we didn't see an i npact
on the ability to conply with 10 CFR Part 50 Appendi x
G

Next slide.

The |l ast thing we assessed is the inpact
on the structural integrity for the reactor vesse
internals. Al of our assessnents were done in
accordance Matrix-1 of Review Standard RS-001. And
with respect to this we really | ook at whether the
fluence for these materials above a certain level, a
certain threshold because above that threshold there
is aconcern that the naterials, the conponents nmaybe

susceptible to irradiation assisted stress corrosion
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cracking. And what the matrix specifies you should do
if you' re above the fluence is either provide a
comi t ment and provi de an augnent ed i nspecti on program
for these conponents or commt to participation in
industry initiatives that are being perforned on age
rel at ed degradati on of these conponents. And we sent
out an RAI informng the |icensee of this docunent,
and they did provide the proper commtnent to the NRP
initiatives. And this satisfied the matrix. And so we
concl uded they were sufficient for the RV internals.

So basically we assessed six things: The
Al oy 600 materials, the structural integrity of the
RV internals, the PTS assessnent and the upper shelf
ener gy assessnment and the RV surveill ance program And
we concl uded that an i npact to safety margins or that
they were providing conmtnments to provide augnent
i nspection prograns.

CHAI RVAN DENNI NG Questi ons?

MEMBER WALLI'S: Thank you.

MR. MEDOFf: Thank you.

CHAI RVAN DENNI NG According to the
agenda, it is now 5:00 p.m, so we wll recess.

(Wher eupon, at 6:09 p.m the hearing was

adj ourned until 8:33 tonorrow norning.)
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P-ROCEEDI-NGS
8:32 a.m

CHAI RVAN DENNI NG The neeting will now
come to order. This is a nmeeting of the Advisory
Comm tt ee on React or Saf eguards Subconmi ttee on Power
Uprates. |I'm Richard Denning, Chairman of the
Subcommi tt ee.

Subcommi ttee nmenbers i n attendance are Tom
Kress, to Maynard, Jack Sieber, G ahamWllis who is
virtually at the nonent, but will be physically here
| ater and our consultant Sanjoy Banerjee, who al so
seens to be virtually here.

The purpose of this neeting is to discuss
t he extended power uprate application for the Beaver
Val l ey Power Station. The Subcomrittee will hear
present ati ons by and hol d di scussi ons Wi th
representatives of the NRC Staff and t he Beaver Val |l ey
Power Station licensee, FirstEnergy, regarding these
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. Ralph Caruso is
t he designated federal official for this neeting.

The rules for participation in today's
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neeti ng have been announced as part of the notice of
this nmeeting previously published in the Federal
Regi ster on April 12, 2006.

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

It is requested that speakers first
identify themsel ves and speak with sufficient clarity
and volune so that they can be readily heard.

W have recei ved any requests fromnenbers
of the public to make oral statements or witten
coment s.

W think that the agenda that we're going
t hrough today and tonorrow is quite well bal anced
towards addressing the principal interests and
interests of the Subcommittee. We know that the power
uprates will result in sone eating into safety
mar gi ns. WE need to know where that's occurring and
becone convinced that the margins are still adequate.

Thisis avery quantitative Conmttee. The
Staff's review of the application rmnust be
conprehensi ve, our view must in nmany sense be in many
aspects be nore focused. W'd |like you to spend
mnimal time on the aspects of plant safety that are

not effected by the uprate. The nice thing about
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havi ng the safety anal ysis results today i s that there
is always tonorrow to ask you to cone back and gi ve us
nore detail.

You'll notice our room has been nodified
somewhat over the | ast couple of weeks. | hope that
everything's going to work okay. | know the screen
isn't perfect, but we will proceed.

Now | would |ike to turn the neeting over
to M. Colburn of the NRC Staff to begin.

MR. COLBURN:. Thank you, M. Denning.

My nane is Tim Colburn. | am a Senior
Proj ect Manager in the Division of Qperating Reactor
Licensing inthe Ofice of Nucl ear React or Regul ati on.
| " massi gned to t he Beaver Vall ey Power Station, Units
1 and 2.

During the next two days presentations
will be made by the Staff and the |icensee concerning
background information related to the application,
pl ant changes associated with t he application and f uel
and core design changes, safety analysis including
nmet hodol ogy used for conducting t hose saf ety anal ysi s,
di scussi on of non-LOCA events and | arge break LOCA.

The Staff and licensee wll conduct
di scussi ons of the safety anal ysis.

The safety anal ysis discussion will also
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i ncl ude di scussions by |licensee and the Staff on smal |
break LOCA, | ong termcooling and boron precipitation,
cont ai nment over pressure credit and dose anal yses.

The Staff will also provide a discussion
of the containnent analysis associated with the
conversion from sub-atnospheric to atnospheric
conditions and its dose anal ysis and i npl enent ati on of
the alternative source term

CHAI RVAN DENNING | think you can just
arrow down, Tim if you want to there.

MR. COLBURN. The Staff and the |licensee
will also discuss the materials and reactor vessel
integrity issue associated with the safety eval uati on
for the power uprate.

On day two a di scussion of the bal ance of
pl ant issues associated with the power uprate, flow
accel erate corrosion, vibration, corrosion erosi on and
risk evaluation will be conducted by both the Staff
and the licensee.

Operations and testing associated with the
power wuprate including human factor issues, power
ascension testing and the licensee test plan for
basi cal | y what anpbunts to a two phrase i npl enmentation
of the testing will be di scussed. And t hen concl usi ons

of the licensee and the Staff.
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The | i censee had several |icense amendnent
applications that they had subnmitted prior to the
power uprate which were needed to support the power
uprate review. These included:

St eam generator al |l owabl e val ue set poi nt
changes, which were to elimnate concerns the Staff
had wi th neasurenent uncertainty;

A contai nment conversion |icense amendnent
application to convert the Beaver Val |l ey Power Station
1 and 2 containnments from sub-atnospheric to
at nospheri c conditions;

Best estimate LOCA net hodol ogy approva
for the | arge break LOCA anal yses;

St eam generator replacenent for Beaver
Val | ey Power Station Unit 1 only. Repl ace the previous
steamgenerators with the Mbdel 54F steam generators;
and

| mpl ement ati on of the rel axed axi al of f set
control nmethodol ogy for both units.

These anendnents have all been approved
and all have been inplenented for Unit 1.
| mpl emrent ati on of some of these will be for Unit 2 in
the fall of 2006 outage.

The licensee's submittal originally was

sent in on Cctober 4, 2004. It had nunerous
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suppl ements. The |icensee had submttals on February
23rd and June 14 of 2005 which were necessary to
consider the application a conplete application. The
Staff issued its acceptance review of the |icensee's
application in July of 2005 and indicated that it
would be reviewing the application for basically
within a one year tine frane.

The licensee's application requested an
increase in reactor power from the current 2689
nmegawatts thermal to 2900 negawatts thermal. This is
approximately an 8 percent increase in power and is
consi dered an extended power uprate.

The Staff plans to issue its safety
eval uati on and amendnment on or about the end of June
2006. The licensee plans to inplenent the extended
power uprate for Unit 1 within 120 days of receipt of
the approval. And for Unit 2 in a phased approach
concluding with the conpletion of balance of plant
upgrades i ncluding a turbine upgrade in the spring of
2008.

What |1'd like to do now is turn the
presentation over to the |licensee's site Vice
President M. JimLash for his opening remarks.

MR. LASH. First off, nmy name is JimLash.

CHAI RVAN DENNING  No. Hold on just a
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second.

MR. LASH. Ckay. First off, nmy nanme is
JimLash, site Vice President of Beaver Valley Power
Station.

Good nor ni ng, M. Chai r man and
di sti ngui shed nenbers, ACRS consultants. This norning
I"d like to provide a brief introduction and sone
background to the Beaver Valley power uprate. CQur
decided outconme is to provide you with sufficient
information and answer all rel evant questions
regardi ng the Beaver Valley power uprate so that you
can formappropri ate deci sions and reconmendati ons to
t he NRC Commi ssi oners.

We've built this presentation to cover a
nunber of areas effected by the uprate in areas that
we believe are of interest to the Conmttee in
fulfilling the desired outcone of these proceedings.

W have a full agenda of itens to cover in
the next two days, and that is shown here on this
sli de.

|"d like to introduce the presenters from
FENOC. Oher than nmyself will be Pete Sena will
provi de an overview. He is the Director of Engineering
at Beaver Vall ey.

Mar k Manol eras on plant changes. He is
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t he Desi gn Engi neering Manager at Beaver Valley.

A.R Burger will do reactor fuel and core
design. He is a supervisor of core design.

Ken Frederick wll address safety
analysis. He is a nuclear safety anal yst.

Dennis Wakland materials and reactor
vessel integrity. He's a fleet material
representative.

M ke Testa the nechanical plant VOP. He's
t he EPU Proj ect Manager.

Ri sk evaluation Colin Keller, who is the
supervi sor of the PRA group at Beaver Vall ey.

And finally the operations and testing
aspects of this project will be Don Durkosh, who is a
seni or reactor operator.

Each presenter will describe their area of
expertise and introduce any subject matter experts
that they'll use during the course of their
presentation and at the tinme of their presentation.

In addition to the presenters we have
subj ect natter experts here fromBeaver Vall ey as wel |
as sone contractors, organizations supporting us,
West i nghouse and Stone & Webster.

The bal ance of ny conmments will briefly

focus on the history of Beaver Valley, the extended

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

15

power uprate tine line, the peer units experienced
with power uprate and the oversight of our power
uprate project.

Okay. Beaver Valley units are three | oop
West i nghouse PWRs t hat achi eved conmerci al operations
in 1976 for 1776 Unit 1 and 1987 for Unit 2. The
original core |licensed power was 2652 negawatts
thermal or 2660 negawatts thermal NSSS power. And
both units have currently inplenented a 1.4 percent
uprate to 2689 nmegawatt thermal or 2697 negawatt
t hermal NSSS power. This uprate credited the inproved
feedwat er fl ow neasurenents i npl enented in the fall of
2001.

CHAI RVAN DENNI NG Let me ask you just a
coupl e of questions related to the di fferences between
the two designs. Cbviously there's a |ong distant
time differential between when the two were started.
But even before we get into the steam generator
repl acenent there are sone fairly significant
di fferences. And you have, | gather, separate
simulators for the two. Can you give ne just alittle
feeling as to what the principal differences are just
at this point prior to?

MR. LASH Well, they're principally the

same design, however there is a tine difference
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bet ween the i npl enent ati ons of those units sothereis
a difference in sonme aspects of the systens for both
units.

CHAI RVAN DENNI NG Yes.

MR. LASH. W do qualify operators
i ndependently for those two units, so we have dual
simulators to mamintain a bank of SROs qualified
personnel for each unit. W' re not dual licensed on
t he plant.

The specific design aspects | think we'll
get into in the safety anal ysis and how we' ve treated
those differences later on with sone of the other
presenters.

CHAI RVAN DENNI NG Yes. But the operators
are licensed to operate just one or the other unit?

MR LASH  That is correct?

CHAI RVAN DENNI NG And do sone of them
| earn how to do both or --

MR. LASH. W have had personnel |icensed
on both units. For exanple, Pete Sena who will follow
me was |icensed on both Unit 1 and Unit 2.

CHAI RVAN DENNI NG But any particular tine
they' re dedicated towards one or the other?

MR. LASH  Predom nately the SRCs are

gqualified and maintain a |icense, an active |license,
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only on a single unit.

CHAI RMAN DENNI NG Thanks

MR. LASH A tine line of Beaver Valley.
This is a recent tine line starting in 1998. The
first itemI'd point out there is that FirstEnergy
Nucl ear Qperating Conpany was formed in Decenber of
1998. And that operating conpany has now natured to a
fl eet organization and is staffed to support al
functional areas at the three nucl ear stations Beaver
Val | ey, Davi s-Besse and Perry.

FENOCC Corporate is currently charged with
provi di ng governance and oversight of all station
activities.

Beaver Val | ey was pur chased by Fi r st Ener gy
from Duquesne Light & Power Conpany in late 1999
t hrough an asset swap of fossil fire units for the
nucl ear stati on.

In early 2000 FENCC inplenented a full
potential program for Unit 1 and Unit 2 with a key
obj ective of managi ng design margins and i ncreasing
the el ectrical output of both units. The EPU project,
which is a subset of this potential program has
updat ed the station's anal yses to i ncl ude the sel ect ed
final design of the Unit 1 steam generators, which

were al ready referenced as the Mdel 54, which were
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recently installed during the last outage at Unit 1.
W'l talk about that briefly in a nonent.

In total, the EPU project and its
supporting projects, steam generator replacenent,
cont ai nment conversi on, best estinmate LOCA and ot hers
that will be referred to this norning span a period of
6 years. As a result of the project, Unit 1 and Unit
2 have established a revised baseline of supporting
pl ant analyses that will be used to nanage design
margins for the renaining life of both units. This is
in keeping with the original prem ses of the parent
full potential programthat | spoke of earlier.

| previously nentioned the recently
conpl eted outage at Unit 1. Let nme briefly touch on
the scope and significant acconplishnments of that
out age.

This is a picture of our containment. You
can see that we replaced all three steamgenerators in
this outage. By the way, this outage conpl eted Apri
19, | ast Wednesday at 2018. And Unit 1 has achi eved
100 percent power, full power operation on Sunday at
1400 hours and it remains at 100 percent power.

So during the outage we repl aced t he st eam
generators and the reactor vessel head with a nodified

sinplified design, and the major acconplishnments in
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t hese repl acenents i s obviously the elimnation of the
Al'l oy 600 aspect of nmaterials that were associated
with the ol der conponents.

Now shown here, because it's not in
containnment, is the main unit generator rotor was
replaced. It has a short. W replaced it. And the
main unit generator itself was rewound.

Now t here were nmany ot her activities, but
| won't go through all of those.

| would point out that the average tinme
frame to do a steamgenerator outage first tine for a
station is about 82 days. Beaver Valley acconplished
this outage in 65 days. And | believe that to be a
very positive indication of both the strength of the
organi zation as well as the | evel of planning and the
pr epar edness for that outage.

The larger power wuprate which we're
referred to and why we're here today, 8 percent was
initiated in md-2000 and used an initial scoping
phase to determ ne the best approach and the optinum
targeted |icensed power level. As a result of the
scopi ng eval uation, a target power |evel of 2900
nmegawatts thermal or 2910 negawatts thernmal NSSS was
sel ect ed.

As you can see, that target aligns us very
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wel | with our peer three | oop Westi nghouse units that
have al ready previous uprated. W benchmarked cl osely
these units, both their approach to uprate and their
operating history since its inplenmentation. W feel
that collectively using the experience of these
stations gives us confidence in the approach we have
chosen. Specific exanples of benchmarking in
i npl enentation would be the use, for exanple, of the
specification for Mdel 54 steam generators used at
Farley Station and now at Beaver Valley. And the
phased approach to inplenmenting the uprate, which we
will be discussing in greater detail later on in the
present ati on.

MR. CARUSO Have you ever considered
doing the stretch uprate?

MR LASH: No, we have.

MR CARUSO. | nean, | don't know if
you' ve ever --

MR LASH: We've never discussed it.

MR. CARUSO  Never discussed that?

MR. LASH. Next slide, please.

In the area of oversight, executive and
seni or managenent oversi ght of the project has been in
pl ace since its inception. The site |eadership team

has been cl osely involved, and this teamincl udes the
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site Vice President, nyself, the Plant Mnager and
Engi neering Director.

A FENCC executi ve | eadershi p teamhas al so
provi ded oversight and this includes our Senior Vice
Presi dent of Engineering currently Dan Pace who bring
uni que experience in operating activities rom his
previous role at Entergy.

Oversi ght of the engi neering and | i censing
process that supports this uprate has been directly
performed through inplenmentation of the nentioned
boards, conmittees and assessnents. And an exanpl e of
t he independent assessnent you find at the bottom
t here woul d be the NPR Associates for a review of our
upr at e suppl enment al

That conpl etes ny introductory coments.
And if there are no other questions, | will turn over
the presentation to Pete Sena, the Director of
Engi neer for Beaver Valley. Thank you.

MR. SENA: Good norning. Again, |'mPete
Sena. | am the Director of Engineering at Beaver
Valley. M previous position at Beaver Valley was as
t he Operations Manager and al so as a senior reactor
operator at both units. So | did hold a senior reactor
operator license, active license for both wunits

simultaneous. So |I'd take a stand working both units
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one at a tine, so | do have a uni que perspective as
far as the differences between the two units. And
when we cone into questions with respect to sone of
t hose specifics during the presentation, | can speak
to it. And also we have one of our shift managers
here, George Storlis, who is also licensed in both
units, however at a different tines. So we will be
abl e to provide the Chairman with additional detail as
you request.

I will speak to principally the
preparations for the uprate, the general criteria, the
project teamand the technical reviews. And before |
do so, | do want to comment that we at Beaver Vall ey
did attend the previous Subcommittee neeting that
G nna participated in. W found that to be extrenely
hel pful as we prepared for our presentation, and we
have tail ored our presentation we believe to what the
Commttee desires. W will focus heavily on our
saf ety anal ysi s so you can understand t he nmargi ns t hat
remain followng the uprate. W will be going into
great detail on our LOCA and our limting non-LOCA
transients, such as a ||oss of feedwater and
uncontrol |l ed rod wi t hdrawal accident. So as we go into
those details, | think you'll appreciate what nargi ns

do renmin.

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

23

Al right. As you can see fromthis next
slide there were several anendnents that have prepared
Beaver Valley for the power uprate. And again, the
uprate project was a full potential project initiated
back in the year 2000. Just that sone of these
anendnents will be touched on as we go through the
presentation, but | would like to speak to several of
themright here.

The positive noder at or t enperat ure
coefficient was previously approved and inplenented
back in the year 2002. So what that has enabled us to
do is to gain operating experience on startup with a
slightly positive MIC throughout the years now that
we' ve had several cycles of operation. | personally
was the first SRO to performa reactor startup with
that slightly positive MIC.

Now t hat experi ence and the | essons | ear ned have
been captured and formalized for subsequent crews and
subsequent startups.

Also the alternate source term we wll speak
about that againin the future, but we did sel ectively
apply AST to several accidents such as a fuel handling
accident LOCA, rod ejection. And what this permtted
Beaver Valley to do was to elimnate or retire circle

systens, and one in particular woul d be what's call ed
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the control room air nodel pressurization system
which, M. Sieber, you may renenber that that has
chal l enged the plant in the past with an inadvertent
actuation which had resulted in a dual unit shutdown,
a tech spec 303 shutdown. So there were severa
benefits towards that sel ected inplenentation.

Finally, containnment conversion and best
estimate LOCA, those anendnments were previously
approved by the NRCin the first quarter of this year.
On the contai nment conversion, there is an industrial
safety benefit that the site has realized with respect
to nore frequent and safer containnent entries at
power to all owfor inspection of various conponents as
we see fit.

CHAI RVAN DENNI NG What did you | ose on
that in terns of -- you know, it's never been
absolutely clear to me why they were sub-at nospheric
and what the perceived benefits were of that and how
this mght inpact it.

MR. SENA: What I'd like to do is defer
t hat because we have an entire presentation on the
cont ai nment conversion and we're going to go through
that in great detail

CHAI RVAN DENNI NG Ckay.

MR. SENA: A couple of things, though. W

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

25

di d not change the contai nment design pressure of 45
pounds. W did not change the structural design
tenperature of 280 pounds. But there are several
aspects that were a benefit to the plant. For
exanple, the increased initial pressure provides
addi ti onal back pressure for the | oss of cool ant
accident. However, but we still need to neet our
desi gned pressure of 45 pounds. So we will go into the
detail on that particul ar anendnent.

MEMBER S| EBER: Maybe before you soot away
fromthat, the idea early on was to be able to build
a snaller containment, spend |ess noney on concrete
and rebar. And if you started out at a sub-
at nrospheric pressure, the presunption was that you
woul d not reach as high in ultimte pressure. On the
ot her hand, the containnent was built as a |arge dry
strong containnent and the sub-atnospheric really
didn't change things all that much

One of the advantageous, though, is you
get increased head to the sunp because you' re starting
at higher pressure, which could assist in the
recircul ati on phase of a LOCA acci dent.

| have a question about the positive
noder at or tenperature coefficient. It's quite common

to have a positive noderator tenperature coefficient
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when the plant is cold. | presunme that you're still
positive when the plant is hot early in core life?

MR SENA: It's --

MEMBER SIEBER  And that goes away
sonmetime probably a third of the way through core
life?

MR. SENA: At about 30 percent power.
W're really starting off with zero feedback, around
a zero noderator tenperature coefficient uponinitia
criticality and the initial power ascension. Once you
come up to around 30 percent power and i ncrease power,
it then starts --

MEMBER SIEBER: It goes the other way?

MR SENA: -- inching it in the positive
di rection.

MEMBER S| EBER: Ch, okay. And does that
stay throughout the Iife of the cycle?

MR. SENA: Well, again throughout the
cycle the sane. As --

MEMBER S| EBER: At burndown it changes?

MR. SENA: -- you bring up the boron --
right. Then you're progressing towards a nore
traditional negative MIC.

MEMBER SI EBER  Ri ght.

MR. SENA: To maybe m nus 4 or m nus 5.
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DR. BANERJEE: The increased pressure,
does that lead to increased tenperature in the sunp
wat er ?

MR SENA: 1'Il tell you what we're going
to do is we're going to go through specifically the
need for containnent overpressure during our
presentati on.

DR. BANERJEE: Right.

MR. SENA: W currently at Unit 1 do
credit contai nnent overpressure and will continue to
credit overpressure. And the onset of the accident,
M ke, what's our initial steamtenperature about 280
degr ees?

MR TESTA: This is Mke Testa, the
Proj ect Manager at Beaver Vall ey.

Par don, could you repeat?

MR. SENA: The initial tenperature for the
assunptions for containnent overpressure, for
cont ai nnent sunp tenperature?

MR FREDERI CK:  You want to answer. |'m
here. This is Ken Frederick.

When the initial punps start, the sunp
tenperature is around 260 degrees.

DR BANERJEE: And what woul d have been in

t he sub-at nospheric case?
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MR. FREDERICK: It's roughly the sane.

"1l show you somne slides |ater that show you how t hat
changes.

DR. BANERJEE: So you say it doesn't
change?

MR. FREDERICK: It goes up a few degrees,
not nmuch. The initial pressure change does not really
i npact the transient conditions and sone of that's due
t o some net hodol ogy changes that we' ve i ncorporated in
its anal ysis.

DR. BANERJEE: kay. You'll speak of this
in detail, right?

MR. FREDERI CK:  Yes.

MR. SENA: Yes. W have a specific
presentation tal ki ng specifically towards contai nment
over pressure.

Finally on the best estinmate LOCA again,
that was recently approved. Both containnment and
conversion and best estimate LOCA were both approved
first quarter of this year and have been i npl enented
at Unit 1 upon the conpletion of the Unit 1 outage.

At Unit 2 we have a full outage, those two
anendnents will be inplenmented on the conpletion of
the Unit 2 outage.

CHAI RVAN DENNI NG  Was that essentially to
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be able to accommbdat e the uprate?

MR SENA: Yes, it was.

Al right. The best estimate LOCA that
we're speaking of is not the ASTRUM net hodol ogy
utilized by G nna, but the nore traditiona
COBRA/ TRAC. And we will discussing best estimte LOCA
in a future presentation. But it is the sane
net hodol ogy used by G avewood, Byron.

Next slide, please.

Again, is the key el enments of the uprate.
| think |I've spoken to these already with respect to
t he contai nnent conversion and best estinmate LOCA
And, again, we will go into great detail on anal yses.

Next slide.

And t he message about this slideis sinply
that we at Beaver Valley did not forge new ground
here. W followed the sane net hodol ogy used by ot her
utilities in their uprate. There are no new or
unl i censed i ndustry met hodol ogi es bei ng appl i ed here.

Next slide.

As M. Lash said, this was a Beaver Vall ey
|l ed project. The ownership remained with us at the
site. W did have corporate oversight, corporate
oversi ght and governance. But, again, the ownership

remai ned with our experienced site personnel.

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

30

W provi ded overal | project managenent and
direction. But, again, we had significant support from
our teammates, fromWstinghouse and Stone & Webster.
And, again, many are here today in support and are
vari ous subject matter experts that we may call upon
t hroughout the presentation.

Next slide.

Agai n, we at Beaver Val |l ey, even t hough we
di d have vendor support, we revi ewed and approved t he
design i nputs and perforned detail ed owner acceptance
of each vendor cal cul ation.

Finally, | do want to nake a coment in
recognition of the NRC Staff. The NRC revi ew and
chal l enges and various RAIs were very detail ed, very
challenging and did result in a better project here
today. And in particular, the Staff audits that were
performed either at Westinghouse or at Beaver Vall ey
in the area of PSA safety analysis and radi ol ogi cal
assessment did significantly help us to cone to
cl osure on many open itens and al so significantly
streaniined the review process. So we do appreciate
that fromthe NRC.

Next 1'd like tointroduce Mark Manol eras.
Mark is the Manager of Design Engi neering at Beaver

Valley. Mark will be |ooking at the plant
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nodi fications that we had done and plan to do at
Beaver Vall ey.

Thank you.

MR. MANOLERAS: Thank you, Pete.

My nane is Mark Manol eras. |' mthe Design
Engi neeri ng Manager at Beaver Valley. 1've been the
Design Engi neering Manager since 2002. My
department' s responsi bility has been t he oversi ght and
performance of the nodification packages and the
safety anal ysis associated with the uprate.

At this tine I'd also like to nention in
t he back, Mahesh Patel. Mahesh Patel is ny |ead
el ectrical engineer. He will be here to support the
second part of mny presentation.

Next slide, please.

I'd like to discuss three areas today.
|"d like to discuss the plant nodifications that were
performed to support the safety anal ysis for the power
uprate. Many of these nodification packages were
performed to satisfy initial conditions in the safety
analysis. | will touch on the nodification package,
discuss it briefly and we wll discuss each
nodi fication in great detail when we come up to the
safety anal ysis section.

|'d also like to spend a few mnutes to
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talk about the electrical systemsunmary. The

el ectrical systemsumary we will spend sonme tine on
it. There was very mnor changes associated with the
el ectrical system associated with the power uprate.
So we wll touch on it in nmy portion of the
presentati on.

And we will al so discuss the use of
operating experience. The operating experience that
we touched on during the project.

Next slide, please.

As you see, thisis the start of alist of
our plant nodifications that were perforned for the
power uprate. | wll discuss each nodification and
then I will identify its status whether it had been
i npl enented at Unit 1 or Unit 2.

The first nodification is replacenent of
our char gi ng/ safety i njection punp rotating
assenblies. This nodification extends our punp runout
flowlimt and it inproves high head margin and it
i nproves small break LOCA margin.

At Unit 1 we have replaced all three of
our charging punps. At Unit 2 we have currently
repl aced two of those three punps, and currently are
pl anning to replace our third punp prior to our Unit

2 outage, which will inplenment sone of the anmendnents
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that you saw previously.

The next nodi fication package | would | i ke
to discuss is the addition of fast acting feedwater
isolation valves at Unit 1. These valves reduce
cont ai nment pressure foll owi ng a mai nstreaml i ne break
i nside containnent. And they al so provide redundant
i solation capability for feedwater isolation events.
These feedwat er isol ation val ves are al ready exi sting
at Unit 2.

I'd also like to discuss briefly the
addition of aux feed cavitating venturies at Unit 1.
These venturies mnimze mass i nput to contai nnment and
reduce aux feed flow on a feedline break and maintain
mnimum flow to the intact steam generator. These
cavitating venturies already exist at Unit 2.

W al so added a reactor cavity drainage
port at Unit 1 to facilitate post-accident drain to
i mprove NPSH perfornmances as punp draw fromthe sunp.
W intend to install that reactor cavity drai nage port
at Unit 2 in our next outage.

W elimnated our quench spray cutback
feature and it's not longer required due to the
contai nnment analysis at Unit 1. This quench spray
cut back does not exist at Unit 2.

Additionally, we replaced our steam
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generators at Unit 1 and that includes the narrow
range level transmtters. W increased the narrow
range span. And we'll tal k about that in great detai
in the non-LOCA anal yses that follow

DR. BANERJEE: Wiy was it necessary to put
those auxiliary cavitating venturies?

MR. MANOLERAS: Yes. Wat we did that for
was we wanted to nmake sure that we mnimzed the nass
i nput to containnment follow ng that feedline break. W
wanted to do that. Basically reduce the nmass addition
to the containnment followi ng a feedline break.

DR. BANERJEE: And that cane about because
of the uprate?

MR. MANCLERAS: That's correct. Basically
part of the contai nment anal yses.

MR. TESTA: Yes. This is Mke Testa again
from Beaver Vall ey.

As Mark said, Unit 2 plant already had
that feature, had cavitating venturies installed in
the auxiliary feedwater system

Wien we |ooked at Unit 1 we wanted to
agai n, as Mark sai d, hel p support the revi sed nass and
energy release to the containment for feedline break
and a steanmine break. And it also hel ps to protect

the punps fromrun off condition. So early on in the
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project we decided to install those cavitating
venturies and then credit those in the mass and ener gy
rel ease for the contai nment anal ysis.

DR BANERJEE: | guess a nore genera
corment is | see a list of things you' re doing, but
don't have a clear picture of why you do them And
does this cone out |ater on or --

MR. MANOLERAS: Yes. Actually, when we
get to the safety anal ysis section of the presentation
we will identify which nodification packages satisfy
which initial conditions of those anal yses.

DR. BANERJEE: Anyway, if you could just
briefly mention the why, that would be very hel pful

MR. MANOLERAS: Ckay. | will do that.

DR. BANERJEE: Wy do you repl ace the
steamgenerator? Mybe it's obvious, but we'd like to
know.

MR. MANOLERAS: Yes. For exanple, our
Unit 1 steam generators were the oldest steam
generators in the country. W basically had very
[imted tube plugging margin there. So we installed
new steam generators. The generators that we
install ed actually do not have any tubes pl ugged. So,
obvi ously, that was the reason that we did that Unit

1. That's an exanpl e.
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DR BANERJEE: Ckay.

MR. MANOLERAS: Ckay. Next slide, please.

W replaced our high pressure turbine at
Unit 1 with a turbine with all reaction design. At
Unit 2 we're going to do that also. W basically
needed to do that to basically nmaxim ze our negawatt
capacity; that's why we did that.

At Unit 1 we already installed stakes in
our mai n condenser to elimnate any vibration i ssues.
W intend to install those stakes in the Unit 2
condenser so we do not have any fl owi nduced vi bration
i ssues there.

MEMBER SI EBER  What's the tube materi al
at Unit 2 condenser.

MR. TESTA: It's stainless.

MEMBER SIEBER: Stainless. Yes. Is the

original.

MR TESTA: Yes.

DR. BANERJEE: And the steam generat or
t ubes?

MR. TESTA: Steam generator tubes?

MEMBER SIEBER: 690 for Unit 1, 600 for
Unit 2

MR. MANOLERAS: 600. And we go into great
detail. W have a materials presentation. W'll go
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into great detail on that.

At Unit 1 we did not have to repl ace our
cooling tower fill. W had adequate cooling tower
fill. We did not have to repl ace that.

At Unit 2 we put in a high efficiency
fill.

MEMBER S| EBER:  You nay want to tell what
cooling tower fill is.

MR. MANOLERAS: Basically this is the
material in the cooling tower that helps | guess the
heat exchange capacity or capability of that cooling
tower. So the fill material will allowthe
di ssipation of heat in the cooling tower, | guess is
the best way to describe it.

DR. BANERJEE: Wiy does it do that?

MR. TESTA: Again, this is Mke Testa.

For the cooling tower on the circ water
side of the cooling tower, basically you punp the
water into the tower and the water will rain down,
basically, in effect over this fill. And the fill it
hel ps to aerate, in effect break up the water and hel p
aerate it. That way when you bring the natural draft
of the tower through it, it'll help renove heat.

MEMBER SIEBER: In Unit 1 it |ooks like

venetian bli nds.

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




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

38
DR BANERJEE: Huh?

MEMBER SIEBER: In Unit 1 it |ooks like
veneti an blinds and t he wat er cascades down t hrough it
and the air is going through at right angles.

| take it that all the asbestos that was
in there is now gone?

MR MANOLERAS: That's correct.

DR. BANERJEE: Then the | ast point raise
set pressure, is that just for the cycle or what?

MR. MANOLERAS: No. W intend to nake a
per mmnent change. W've actually nade that change. W
raised that setpoint to the MR reheater relief
valves. W did sone anal yses, BOP anal yses that
identifiedthat we would have limted nmargin error. So
we went out and we retested and reset our MSR reli ef
val ve set points.

DR. BANERJEE: Margin to what?

MR. TESTA: This is Mke Testa again.

As Mark said, we redid the heat bal ance
for the power uprate and we | ooked at the operating
pressure at the MSR. The operating pressure in effect
went up about 10 pounds. Ckay. We had relief val ves
that were set originally at 250 psig. And then
because of the uprate and they increased in operating

pressure of about 10 pounds, we nodified the relief
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valves to relieve at 260. So in other words, the
operating pressure went up 10 pounds. W raised the
set pressure 10 pounds.

MEMBER SI EBER: So you're still way under
t he design pressure?

MR TESTA: Yes. Yes. Yes.

DR BANERJEE: Do these relief valves
| at ch open or do they cl ose as the power goes back and
forth, the pressure?

MR. TESTA: They basically have a set
pressure. They will pop at that set pressure.

DR. BANERJEE: Right. And then--

MR. TESTA: And then they'll rel ease and
t hen reset.

DR. BANERJEE: At sone ot her pressure?

MEMBER SIEBER. W I I, you bl ow down for
probably 5 percent.

MR TESTA: Yes.

MEMBER SIEBER: It will close and then if
the pressure goes up again, it'll open again at the
original set pressure.

DR BANERJEE: It doesn't factor?

MR. TESTA: No, does not.

MEMBER S| EBER:  Hopeful |y.

MR. TESTA: Again, we've already done
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this. W have operating experience on Unit 2 in the
past spring outage. W've already done that
nodi fication. And we've had no issues, no problens
with that.

MEMBER S| EBER: The pressure is not high
and there's a lot of volunme there, so --

MR TESTA: Yes.

MEMBER SIEBER: -- it shouldn't change.

MR. MANOLERAS: The next slide, please.

W i ncreased the CD of our main feedwater
control valves. At Unit 1 we replaced the control
valve trim At Unit 2 we are replacing the feed reg
valves. W did that basically to inprove their
operating range and also to help stabilize our steam
general |evel control

MEMBER S| EBER:  What kind of trimdid you
put inUnit 1 feed reg valves? It originally had what
they called the hush trim which was about the third
nod.

MR TESTA: This is Mke Testa.

W put in hush trims on Unit 1.

MEMBER S| EBER: That's what was in there.

MR. HANLEY: This is Norm Hanley from
Stone & Webster. Repeat your question, please

MEMBER SI EBER:  Ten or 15 years ago it had
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hush trimin it and there was a |lot of problenms with
the valve on ability to control the low flows. The
val ve was nodified several tines, all three of them
were. |'mwondering what you did recently?

MR. HANLEY: The recent change really
didn't nodify the trinms that you have in there now.
It just increased the CV. The operating experience
with the | atest set of trins was well. So we didn't go
into a redesign of the trim It was just get us nore
CV so we'd get a better operating range.

DR. BANERJEE: Well, how did you get a
better Cv?

MR HANLEY: Yes. W went back to the
vendor. The original valves, |I think, had a | arge of
CV, about 1100. And right now we've got 1050 in
there. So the valve could acconmpdate. So the vendor
designed the CVto give us 1050 maxi mrumand al | owed us
a good operating range during the power uprate. The
val ues shoul d operate between 75 and 80 percent open
during the uprate.

MEMBER SIEBER It seens to ne the way
that the plant was originally built those val ves were
throttled quite a bit. Since it has electric feed
punps instead of turbine drive feed punps, turbine

driven feed punps have basically a constant
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differential across the reg valve. Wth electric
punps at |low | oads there's a big pressure drop there.
It's very hard on the valves; that's why the val ves
were nodi fied several tinmes to try to tone down the
energy dissertation. After the hush trim was
installed, that was pretty nuch the end of the feed
reg val ve probl em

MR. HANLEY: In fact, we just installed
themin Unit 1 and we did a start up and the val ve
behaved very well during start up.

CHAI RVAN DENNI NG Be sure to speak into
t he m ke.

MR. HANLEY: Al right.

MR SENA: This is Pete Sena.

Just one item M. Sieber, that the
operating crew fromthis last start up at Unit 1 did
comment that the feed reg valve control was the best
they had seen at |ow power operations for start up.
There were no anonal i es.

MR. MANOLERAS: Ckay. Jim had al ready
di scussed the replacenent of the rotor and the rew nd
of the starter.

W additionally nodified our heater drain
control valves at both units to increase operating

range and i nprove capacity. And we repl aced our
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i nstrument replacenents for main steam and feedwat er
flow for the higher flow ranges that we'll discuss
later in the safety analysis presentation.

CHAI RVAN DENNI NG  Before you nove on to
that, | do have a little digression. And that is
regards to sunp bl ockage. At some point, | presune in
the near future, you're going to be maki ng changes or
can you tell us what the status is of that?

MR. MANOLERAS: Sure.

CHAI RVMAN DENNI NG~ And what the character
of the changes will be and when they'll occur.

MR. MANOLERAS: Sure. W currently have
about 120 square foot sunps. W're going to be
expandi ng those sunps by a factor of at |east 10. W
are going to put much | arger passage strainers in at
Unit 1 and Unit 2. W intend to install the passive
strainer systemat Unit 1 in the upcom ng outage and
at Unit 1 in our next outage. W wll also instal
t hat passage systemat Unit 1.

W are currently doing the analysis
associated with the strainer design, putting themin
the actual m x of the insulation and boric acid, the
m x, doing the testing of our strainer design to make
sure that all the assunptions that we put into the

anal ysis are put as far as DP across the strai ners and
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whatnot. So we're going right down the path of the
GSl - 191 requirenments.

CHAI RVAN DENNI NG  So the change for Unit
2 it will occur prior to the power uprate, is that
true?

MR. MANOLERAS: It's going to be installed
i n our next outage, the physical nodifications to the
sunmp, whi ch our next outage is when we intend to begin
our escal ati on and our power uprate.

CHAI RVAN DENNI NG  \Whereas in Unit 1, of
course, it would follow?

MR- MANCLERAS: Unit 1 we intend to
perform a md-cycle uprate and our next refueling
out age before we went to the full power uprate, we
woul d have the new sunp in.

CHAI RVAN DENNI NG Yes. And what ki nd of
thermal insulation do you currently have?

MR. MANOLERAS: W have several types of
thermal insulation. W have a netal -reflective. The
majority of our containment we do have netal-
reflective. W also have a material it's called, it's
abbreviated nanme is CALSIL. It's a material that is
like a plaster of Paris type of mterial that
encapsul ated with --

CHAI RVAN DENNI NG  We're famliar with it.
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MR. MANOLERAS: Ckay. So we have sone of

t hat .

And we have several other types of
i nsul ati on al so.

DR. BANERJEE: Do you have NUKON?

MR. MANOLERAS: Pardon ne?

DR. BANERJEE:  NUKON?

MR. MANOLERAS: NUKON? That's a termt hat
| amnot famliar with. So | don't want to say that
we don't, but it's not a prevalent use of material in
our contai nnent .

CHAI RVAN DENNING  You don't have a
fibergl ass?

MR. MANOLERAS: Fi bergl ass?

CHAI RMAN DENNI NG Fi bergl ass? Fi bergl ass
mats in any pl aces.

DR BANERJEE: Fi brous material ?

MEMBER SI EBER:  Yes, they're |like blankets

MR. MANOLERAS: Yes. W don't have
significant quantities of any fibrous material. W
woul d have very limted fibrous nmaterial, maybe in an
application like around a |oop stop valve where we
would have -- and |I'm talking very, very snal
guantities of that where we would have sone space

limtations. Like we would pack it in around a val ve,
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but it would be in very small quantities. And what
we're going to do is in each refueling outage we're
going target and take a hard | ook at that material to
see if we can get it out of there and replace with
netal reflective.

DR. BANERJEE: What are you insulating
your steam generators with?

MR. MANOLERAS: The repl acenent steam
generators? W replaced the CALSIL associated with
t hose steam generators and put netal reflective in
during this |last outage in every area that we coul d.

DR BANERJEE: Al the new steam
generators will have netal reflective?

MR. MANOLERAS: That's correct.

MEMBER SIEBER  Unit 1.

MR. MANOLERAS: In Unit 1

CHAI RVMAN DENNI NG At Unit 1.

MR. MANOLERAS: When we repl aced our steam
generators -- to make sure we're very clear. At Unit
1 when we replaced our steam generators we put in
nmetal reflective insulation and we took out those
materials that have been identified in that GSI-191.

CHAI RVAN DENNI NG W I | there be a future
repl acenent of steamgenerators at Unit 2 or how much

margi n do you still have there?
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MR. MANOLERAS: W have significant tube
plugging margin at Unit 2. I'msure that in our |ong
range plan that's sonething that we'll | ook at. But at
the present tine we have not targeted that
repl acenent. We have significant nmargin at Unit 2.

CHAI RMAN DENNING And plant life
extension is still to cone?

MR. MANOLERAS: That's correct. W are
currently working on what we term to be a license
renewal submttal.

DR. BANERJEE: How do you control pH?

MR. MANOLERAS: CQur chem cal addition
system we currently use an additive. It's sodium

hydr oxi de, NaOH.

DR. BANERJEE: Do you have any al um numin

t he contai nment ?
MR. MANOLERAS: Yes, we do. W keep track.
W have a very detailed programto keep track of
al umi num in containment so that we don't have, for
exanpl e, hydrogen generation is always a big concern.
So we have a very detailed programto keep track of
any alum numthat we place in containnment. W have
very small quantities of alum numin contai nment. W
know where it's at.

DR. BANERJEE: Well, will you address
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these issue related to the sunp and the change from
sub- at nrospheric to atnospheric pressure and all that
sort of thing? 1s there going to be a talk on this
soneti me?

MR. MANCLERAS: You know, there's actually
a very detailed presentation that we've put in on the
cont ai nment conversion submttal

DR BANERJEE: And will it be done,
somet hi ng?

MR. MANCLERAS: It will be done this
norning, | believe, or early in the afternoon. And |
believe we actually brought a slide to show our
conceptual design for our new sunp strainer. W
actually have a picture of our sunp strainer that we
are currently designing.

MEMBER S| EBER:  But the conversion of the
contai nment to an atnospheric containment is already
approved and i npl enent ed?

MR MANOLERAS: That's correct. That
I i cense anendnent has been approved and it has been
i npl enented at Unit 1.

MEMBER SIEBER: (Okay. Before you junp
intothe electrical system when | was readi ng t hrough
the applicationinthe SER, particularly the nmarked-up

tech specs, | stunbled across a place where you are
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elimnating the negative rate trip?

MR MANOLERAS: That's correct.

MEMBER SIEBER. What's that have to do
with EPU or anything else, or did you figure that was
just a good chance to get rid of sonething you didn't
li ke?

MR. MANOLERAS: Well, you hit right on the
head. The negative rate trip was not used in our
pl ant safety analysis. Additionally, there was an
owners group programto elimnate that trip. W took
this opportunity to inplenent that. That w Il reduce
surveillance burden for us at the station.

MEMBER S| EBER:  Yes. The reason why it was
in there originally, though, was in case you dropped
a rod that the plant would trip before you started
operating with a big inbalance in the core. There was
a reason to do that. D d you change your operating
procedures to tell the reactor operator to trip the
pl ant when it gets to that condition?

MR. DURKOSH: This is Don Durkosh from
Oper at i ons.

Yes, we have inmediate operator actions
for any dropped rod.

MEMBER S| EBER  Ckay.

MR. DURKOSH: If we have nore than one
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dropped rod, we imrediately trip the reactor.

MEMBER S| EBER:  More than one?

MR. DURKOSH More than one, that's
correct. Mre than one.

MEMBER S| EBER:  So what ki nd of offset do
you get if you just drop one rod all the way in in a
critical area, do you know? Has anybody done those
calculations? That's why we had the trip so you
woul dn't have to do the cal cul ation

MR. MURTAGH. This is Brian Murtagh from
Desi gn Engi neeri ng.

The Westinghouse WCAP t hat eval uated the
elimnation of the negative rate trip essentially,
fromwhat | remenber, it was i f you eval uat ed t he nost
reactive rod worth and that were to trip, you would
still not be tripping on negative rate. So because we
do not credit that in the safety analysis, that's why
it was elim nated.

MEMBER SIEBER (Okay. But that's
different for every cycle. The Westinghouse WCAP was
done for the envelop of cores that you coul d design
and could put into that kind of a plan. | take it
during the reload safety evaluation that's analyzed
agai n?

MR. PENKROT: This is Jack Penkrot from
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West i nghouse.

W do eval uate the dropped rod.

MEMBER S| EBER  Ckay.

MR. PENKROT: For all the values up to
1,000 pcm \Whenever the negative rate trip was
el im nated, we increased the span that we eval uated
fromzero to 500 to zero to 1,000. We're able to show
t hat peaking factors are adequate to handl e any
dr opped rod.

MEMBER S| EBER: Do you know t he nunber and
the date of the WCAP so | could read it?

MR PENKROT: | don't have that
i nformation.

MEMBER SI EBER: Well, could you get it?

MR. PENKROT: Ch, yes. Sure.

MEMBER MAYNARD: This trip has been
elimnated at a nunber of plants. In fact, for nost
pl ants nost rods, a single rod, wouldn't give you the
negative rate trip anyway. But you have procedures
for recovering that rod --

MEMBER S| EBER:  Yes, | know.

MEMBER MAYNARD: -- that limt. You can't
just pull it right back out and go to operating. So
you do have an off nornal procedure that controls the

recovery from that to keep you within your safety
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anal ysi s.

MEMBER SIEBER. 1'd still like to read the
WCAP.

| was just trying to figure why it was
stuck in with all this other stuff as opposed to
standi ng out there by itself because it really is not
related to EPU or the contai nnent change or alternate
source termor anything else. It's just out there.

MR MJURTAGH. M. Sieber, this is Brian
Mur t agh agai n.

| can certainly get you that WCAP, a copy
of the WCAP

MEMBER S| EBER:  Well, we probably have it.
If the Staff's approved it, it's here. Al | need is
the nunmber. It'Il be in our file.

MR. MURTAGH. Ckay. We'Ill do our best to
try to find that nunber.

MEMBER SI EBER: |If you want to give it to
me, that's even better. You know, I'min |ove with
paper. You know, | get tons of it every week.

CHAI RVAN DENNI NG  Thank you.

MR. MANOLERAS: Yes. | believe Chris --

VR. McHUGH: Chris McHugh from
West i nghouse.

| have that nunber on ny laptop. |'Il
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ook it up and give it to you in a couple of mnutes.

MEMBER S| EBER  Thanks.

MR. MANOLERAS: Thank you, Chris.

Any further discussion beforel nove onto
el ectrical systenf

We added the slide here to discuss the
el ectric system inpacts, the actual system inpacts
because of the power uprate were actually extrenely
mnimal. | brought Mahesh Patel, as | nentioned
before, in case any questions are beyond nme and we'l |l
have Mahesh answer those.

Qur initial electrical system design is
robust. W basically took a look at all of our
el ectrical conmponents. W |ooked at our Unit 1
transforner. We did not have to do any upgrades to our
Unit 1 transfornmer.

Qur Unit 2 transforner we had to upgrade
that cooling system And we did upgrade that cooling
system W have several cycles of operation now with
that transformer and that cooling system And the
nodi fi cati on packages that we did make basically had
their intended results. So our cooling systemfor our
transfer has been upgraded.

Qur isophased bus duct, one of the issues

is CE and the industry | ooked as isophased bus duct
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tenperatures. W went out and did extensive

mai nt enance our bus duct cooling systens at both units
to make sure that the material condition of those
cooling systens -- material condition was there. W
did not require any nodification packages to those
cool i ng systens.

W did install tenperature indicators in
those cooling systems so that we can do operator
rounds and ensure that the bus duct cooling system
neets its perfornance.

W obvi ously have operating limts on our
grid voltage, which we did not have to change in
reactive loads to |l ook at post-trip voltages on our
buses. W did not have to nake any nodifications to
any of those limts because of the uprate.

Qur grid we did detailed grid stability
studi es and Beaver Vall ey can both recei ve and accept
trips on the grid without any inpact. And we did not
effect our 4-hour station blackout coping study
because of the uprate.

MEMBER SIEBER In Unit 1 are you
replacing the main unit transformer or are you goi ng
to use the one that's still there?

MR. MANCLERAS: W' re going to use the

exi sting transforner.
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MEMBER S| EBER:.  You know t hat that had

faults in it a couple of tinmes?

MR. MANCLERAS: W have had to repl ace
that transformer. W had an inadvertent spraydown of
that transfornmer several years ago and it was
repl aced, as you renenber.

MEMBER SIEBER. Well, the repl acenent
transforner, the internal inpedance was such that it
represented an unusual condition on the grid. |
presune that you know t hat.

MR. MANOLERAS: Yes, we do.

MEMBER SIEBER But it called into
guestion the breaker capacity if you had to trip that
transforner free fromthe grid interrupting capacity.

MR. MANOLERAS: Mahesh Pat el

MR PATEL: Yes. This is Mahesh Patel.

Wen we had a fault on the origina
transfornmer, we had it built with alittle bit higher
than the previous transformer. And we eval uated the
breaker capacity and that reduce the fault com ng from
the system And that makes the breaker capacity. And
the newer transforner is rated is 1058 MBA at 65
degree tenperature rise.

MEMBER SI EBER: Ckay. Thank you.

MR. MANOLERAS: The next slide, please.
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Yes. In this last slide I'd like to just
go over sone of the industry CE and things we | ooked
at. Each specific presenter will discuss the specific
CE in his area.

W | ooked at, obviously, vibrationissues.
W tal ked about staking the condenser. W | ooked at
things like the turbine control systemrunning with
val ves wi de opened. W | ooked at the i sophase bus duct
cooling capacity and transforner cooling. And Jim
di scussed earlier we installed the |eading edge
technology -- the leading edge flow nmeter for
measur ement uncertainties.

Each presenter will discuss CE in his
particul ar area.

If there are no additional questions, |
would like to introduce AR Burger, our fuels
anal yst .

MR. BURGER: Thank you, Mark

Good nor ni ng.

As Mark i ndicated, nmy name is A R Burger.
|"'m currently the supervisor of core design and
physi cs support. And |I'mresponsible currently for
t he design oversight for not only Beaver Valley, but
al so the Perry and al so Davi s-Besse unit.

| have supporting person Jack Penkrot.
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He's a Westinghouse core designer. He's done core
design for both Beaver Valley units for quite a few
years.

To give you alittle background, | started
out in '82 as a reactor engi neer down at Beaver
Valley. Starts physics testing at Unit 2 and power
central testing. Moved on to the fuel procurenent and
contract adm nistration in the '90s. And '98 to 2004
| becane the core design, reload design coordi nator
for Beaver Valley interfacing with all the contract
adm nistration in inplenenting the core designs. And
currently I"'min the supervisor position.

|'ve been involved in EPU since the
i nception back in 2000 and so we've preparing in the
core design area for that.

What |'m going to touch upon is the fuel
design and the core desi gn aspects.

Thi s represents the current design that we
have Beaver Valley. |I1t's called the robust fuel
assenbly. It's the sane array, 17 by 17 as the
previ ous, which was a Vantage 5H that we had prior to
the RSA. W numintained the enrichnment, the geonetric
fuel geonetry, the cladding, the |oading of the
urani um axial blanket height; all that has renai ned

t he sane.
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The changes with the RFA that we've put
in, we have six cycles operating history on the RFA
VW i npl enented back at Unit 1 starting with cycle 15
in 2001 and that Beaver Valley introduced in cycle 10
2002. W did that for several reasons, one being the
uprate comng. We saw that com ng and so we wanted to
get in to look at the RFA design. There's
internediate fl ow m xers on the top three spans. That
will give you GWD margin that we would inplenent to
give us for the uprate.

MEMBER SI EBER: You have to change the
pressure drop across the core?

MR. BURGER  Yes.

MEMBER S| EBER: By how ruch?

MR. BURGER. There was a coupl e of pounds
di f ference.

MEMBER SI EBER: That's pretty much.

MR. BURGER: And that's why you have a
transition core penalty in that tine. W've now got
fuel, RFAs in the entire core so we have a whole core
of that. W don't have any transition penalty and
things |like that going on.

MEMBER SIEBER: Well, you have fl ow
di stribution problenms when you have a ni xed core.

MR BURGER Right.
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MEMBER SIEBER: On the other hand it seens

to nme the core flow went up instead of down in your
list of paraneters. And | would expect it would have
gone down with this kind of fuel by a little bit.

MR. BURGER. Well, they're going to go
into that in the safety val ve section

MEMBER S| EBER. The pressure drop across
the steam generators, the new steam generators, is
less, right? |Is that true? Less than the Mdel 51s?
54 is |l ess DP than Model 51, is that true?

MR. BURGER: Excuse ne. Could you repeat
t he question, please?

MEMBER SIEBER: |Is the pressure drop
across the new steam generators, the Mdel 54, |ess
than the pressure drop across the old steam
generators, which is Mdel 517

MR HALL: Yes. This is Jeff Hall,
West i nghouse.

That's correct. The Unit 2 generators are
Mbdel 51.

MEMBER S| EBER: So you end up with higher
DP across the core, lower DP across the steam
generators and an overall slight increase in flow for
t he whol e systen?

MR. HALL: That's correct.
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MEMBER S| EBER: Ckay. You just noved the

DPs around? GCkay. Thanks.

CHAI RVAN DENNI NG  But of course they
woul d be different for Unit 1 and Unit 2 then?

MEMBER S| EBER: Yes, they are right now
because t hey haven't repl aced steamgenerators in Unit
2.

MEMBER MAYNARD: Well, you'll also be
operating at a little bit different RCS tenperature,
won't you, for your uprated condition?

MEMBER S| EBER:  Well, yes. And that cones
about because of the change in flow and the change in
mat erial s and the change in surface.

MR. BURGER: You have the 576.2 plus or
m nus a coupl e of degrees of where we're at currently
for the uprate.

MEMBER SI EBER  Ri ght.

MR. BURGER: And they'll go into that in
the safety anal ysis section where we're targeting to
go for two and a half for each unit.

MEMBER SI EBER. And your hot leg trip is
what? 617, sonmething like that? They would nornally
be operating at about 610 or 611 on the hot |eg?

MR. BURGER:. On the hot |eg, yes.

MEMBER S| EBER:  Ckay.
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MR. FREDERI CK: This is Ken Frederick.

Yes, that's correct, Jack. W'Il|l go over
that later in nmy slides.

MEMBER S| EBER:  Well, it sounds like it's
the sane as G nna. Sane core paraneter set.

MR FREDERICK: In ternms of the
tenperatures, yes, it's very simlar.

DR. BANERJEE: Was there any DNB testing
done on a prototype bundl e or sonething?

MR. BURGER: Yes, there were supposedly
tests done for the RFA by Wstinghouse when they
originally came out with themin 2002 and 2001. The
RFA has actually been out in the industry for quite a
few years.

MEMBER S| EBER  Yes.

MR. BURGER: There's 33 plants operating
with the RFA fuel design

DR BANERJEE: What are these m xes |ike
that give you better performance?

MR. BURGER: They just provide extra flow

m xi ng --

DR BANERJEE: What are these m xes?

MR. BURGER: They're just an extra grid
that's put between the upper grid span. You'll notice

they're a little bit thinner than the standard grid
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and, again, they're nust neant to get flownm xing into
the assenbly so that that's all they're there for.
They provide a little bit nore structural integrity
for the assenbly also, a little bit nore stiffer
assenbl y.

MEMBER MAYNARD: They just have little
pads in themthat kind of redirect flow and m x the
flow right?

MR, BURGER Mx the flow right.

MEMBER SI EBER: In a mixed core there are
some grids that don't contact the adjacent fuel
assenbly grid. So fromthe seismc standpoint it's
nmeani ngl ess.

MR. BURCGER: Yes. There is no inmpact on
the seism c paraneters

DR BANERJEE: And these tests were done
inaflowloop they had with heaters?

MR. BURGER: That's right.

DR BANERJEE: El ectrical heaters?

MR. BURGER. | believe they were, yes. The
VI PRE | oop that they use for Wstinghouse.

MR. CARUSQO  Yes.

MEMBER S| EBER  Yes.

MR. CARUSO  Westinghouse has a test | oop

that they run down in Col unbi a.
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MR. BURGER: VIPRE | oop down there that

t hey run.

MEMBER S| EBER: Yes. They' ve been doi ng
that for years.

What correlation are they on now? |t used
to be --

MR BURGER We'll go into that. There's
a WRB-2Mcorrel ation that they' Il be using for the RFA
and we'll be inplenenting that with the uprate. Ri ght
nowwe're not utilizingit. But when we uprate, we'll
i mpl enent the WRB-2M And, again, they' Il go into
that in the safety anal ysis.

MEMBER S| EBER: And here you can't have a
m xed core to inplenment that correl ation?

MR. BURGER. Right. W were going to
i npl enent an ol der design, put it inthere. W have to
go and use the other correlations which are stil
appl i cabl e.

MEMBER SI EBER  Ri ght.

MR. BURGER: When we originally did the
anal ysis back in 2000 we were going to have a n xed
core, but it's delayed enough that we now have a ful
core of RFAs, so we won't need that.

MEMBER SIEBER: Well, you have to go to

t he nost conservative correlation that you have.
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MR BURGER Right.

DR. BANERJEE: So the increased power is
accomodat ed by --

MR. BURGER: Why don't we go to the next
slide and that will show.

DR BANERJEE: This increase in DNB?

MR BURGER We'll let intoit, after this
one. This one will show you that the DNB margi n and
we're going to use the WRB-2M correlation, as |
nmenti oned, for the | FMs being in there. The RFA al so,
as | nentioned, provides a better grid design for
grid-to-rod fretting issues. Beaver Valley and the
i ndustry had had i ssues with grid-to-rod fretting and
so we went to that RFA design early on for fuel
failures to get rid of those.

We also at that tinme, there was issues
with inconplete rod insertioninthe industry. So the
RFA provides a slightly increased the 12 giving a
stiffer assenbly and nore margin --

MEMBER SI EBER: A | arger dianeter guide,
t 00?

MR. BURGER Yes. The IB stayed the sane
and the OD increased slightly.

MEMBER SIEBER Okay. And | take the

grid-to-rod fretting you' re using the -- you have two
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di npl es and two springs nade out of Zircaloy. And
t hose springs as the becone irradi ated, they rel ax.

MR. BURGER: Right. Correct.

MEMBER SIEBER: To the point where they
aren't springs anynore?

MR. BURGER Yes. They redesigned those
assenbl i es so they had nore contact surface area with
the springs. And we have not had any grid-to-rod
fretting with those assenblies and we have three
cycles of operation. So they basically have gone
through a full lifetine of those.

MEMBER S| EBER: That wasn't really an
i ssue at that plant anyway.

MR. BURGER: What? At Beaver Valley?

MEMBER S| EBER  Yes.

MR. BURGER. Yes. W had grid-to-rod
fretting issues with the 5H, yes.

MEMBER S| EBER: Ch, okay.

MR BURCGER Yes. W had fuel failures
associated with that.

DR. BANERJEE: But to get the increased
power out, does the surface area in contact with the
cool ant increase or not?

MR. BURGER: No. We'Ill go to the next

slide. What we'll do is we did conceptual core designs
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for the uprate conditions. W did that both with the
West i nghouse codes, the ANC codes. W also run in-

house down at our offices. Basically to get the

i ncreased power out we're going to go fromequilibrium
to core cycles of 18,800, 20, 200.

W have had cycles up above 20,200 j ust
because of the way the outages were schedul ed. Beaver
Valley Unit 2 cycle 10 was 20,400. So we have had
cores where there's nuch energy as we'll be doing for
t he uprates.

Basically your |inear heat generation
rate's going to go up. So the fuels all stayed the
same on the surface area and everything el se. Just
put --

DR. BANERJEE: So your heat flux goes up?

MR BURGER Right. And it's in the sane
vein as the others that we nentioned earlier, kilowatt
p er foot is in that same range --

DR. BANERJEE: So what allows you to get
nore heat out of the same surface area fuel ?

MEMBER S| EBER: Hi gher tenperature.

MR. BURGER: Higher tenperature. Yes.

DR BANERJEE: No, no. | nean fromthe
point of view of limts?

MR. BURGER  Qur peaking factors wll
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poi nt of 200.
DR BANERJEE

MR, BURGER
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You got closer to the

What ?

The peaking factors were to

remai n the sane. What we did was to get nore margi n on

the fuel is we put
margin and --
DR. BANERJEE:
by doi ng better m xi ng?
MR, BURGER
DR. BANERJEE
under st ood process?
MR, BURGER
DR. BANERJEE:
you get?
MR, BURGER
DR. BANERJEE:

the LOCA limts?

MR, BURGER

t he safety anal ysis and t hey' |

mar kups of
correlation is,
go into that

DR. BANERJEE

in the

where the DNB margin

how much safety margin in

| FM so that gives DNB

So you get your DNB margin

Right. In the hottest --

And this is a fairly well

Yes.

How much i ncrease in DNB do

About a 20 percent increase.

Remar kabl e. And what about

W'll go into that later in

actual ly show you the
[imt, where the

And we' |l

in the safety anal ysis.

So basically you have the
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sane surface area fuel, the sanme subdivision and
you're getting 10 percent nore power?

MEMBER S| EBER  Yes.

DR. BANERJEE: By doing sonething to the
DNB Iimt and the LOCA limts?

MEMBER SI EBER Wl --

DR BANERJEE: Is that a correct
st at ement ?

MEMBER SI EBER:  Well, there's a coupl e of
effects going on. The other thing that gets effected
i s the nunber of rods that have an i ncreased peak cl ad
tenperature during a LOCA, and wusually with an
i mproved core design the approach to the 2200 degrees
doesn't change very much, but the nunber of rods who
make that approach does change because you're
flattening the power distribution.

MR. BURGER Right. And you'll see that,
as we said, there's going to be 64 nore feet
assenblies. So to get that extra power out, you'll
need nore feed assenblies to go into the core. So
that's where you're getting extra power; you're going
to spread that power out over --

MEMBER SI EBER. That's where you get the
neutrons from

DR. BANERJEE: You're not increasing the
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surface area of the fuel? You're just bringing in
fresher fuel?

MR. BURGER Right. Distribute the burnup
al ong the assenbly --

DR. BANERJEE: So that neans you get a
hi gh heat flux, too, right? So the issue really, and
hope you' |l address is, is to understand how you can
get nore power out of the same fuel, basically the
sanme fuel surface area. Mybe it's by sharpening the
penci | s and doi ng a few experinents, but we want to be
convinced that this is really not. Maybe ot her people
have done that, but you would have to do it at sone
poi nt .

MR. FU.  Ckay. This Chun Fu, Westinghouse,
t hermal hydraulic design.

So basically you have | FM it enhance your
mxing an in an analysis area we have WRB-2M
correlation, which give you 20 percent or even a
little nmore than 20 percent in the margin. So you
will see that.

DR BANERJEE: Yes, we'll look at it. And
the basis for it.

CHAI RMVAN DENNI NG  This is probably an
irrel evant question, but why didn't you decide to go

t o hi gher burnups?
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MR. BURGER: Hi gher burnups?

CHAI RVAN DENNI NG Yes.
VR. BURGER: The average actually

di scharge we're putting in four nore assenblies.

You'll spread the burnup anong those. So the average
di scharge on the assenblies will remain about the
same. So you'll just put that burnup on nore
assenblies. But you really, the overall will be in
t he 50, 000.

CHAI RVAN DENNI NG  What's your refueling
cycl e then?

MR. BURGER: We're on 18 nonth refueling
cycl es.

CHAI RVAN DENNING  You're on 18 nonth
refueling cycle?

MEMBER S| EBER: These are cycl e burnups as
opposed to assenbly burnups?

MR. BURGER: Discharge assenbly will be in
t he 50, 000 --

MEMBER SI EBER  Ri ght.

CHAI RMAN DENNI NG That's what | didn't
under st and.

MEMBER SI EBER:  Wich is a noderate. It's
sort of in the mddle of where everybody's running.

MR. BURGER. Right. Yes. And there's
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other plants that are operating at 5.69 and 2900 and
they're in the simlar area.

MEMBER SI EBER  Ri ght.

MR BURGER: Next slide.

Qur current maximum riching is 5 weight

percent. W currently put in a split four of usually

495 right now and 46 enrichnent, soit'll be no change
to the maxi mum enrichrment that we'll see.
Wth T,, remaining approximately the sanme

plus or mnus 2 degrees of the current, you don't see
a whole lot of change in the flux profile on the
assenbl i es.

Again, we're operatingwith a full core of
RFA, full units so we won't have any transition four
penal ti es i npacted.

And another itemthat we inplenented was
separate fromthe EPU was RAOC. That was basically to
give nore operating flexibility to the Operations
They were doing that separately but when we went to
the EPU we al so i ncorporated EPU conditions into the
RACC curves that we cane up with

W' ve now inplenented RAOCC, start up of
Unit 1 here is with RACC. So they're operating right
now wi th RACC at the current --

MEMBER SIEBER  That's al ready been
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approved?

MR. BURGER Yes, it's been approved
Right. And we're actually operating it for the first
cycle right now

MEMBER S| EBER: There are a nunber of
ot her plants that have al ready have this.

MR. BURGER: Right. And you have a tech
spec out of that one.

MEMBER S| EBER: Usually on the nmaxi mum
enrichment it's the spent fuel pool that governs how
hi gh you can go.

MR. BURGER: Yes. W're currently at five
wei ght percent for both units.

MEMBER SI EBER. Okay. Do you take burnup
credit?

MR BURCER At Unit 1 we have Borel in
the Unit 1 fuel pool and so there's distinct regions
for that of where the fuel goes.

Unit 2 we have Borelfex. W' re not
crediting the Borelfex in there. So we credit the
soluble boron in there. And we're trying to get a
rerack in there for Unit 2 to get rid of the Borel.
Also, to get nore roomin the spent fuel pool. And
that analysis will be done in the | ate 2009/ 2010 ar ea.

MEMBER SI EBER: Do you have enough extra

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

73

spaces to wait that |ong?

MR. BURGER: Apparently we can go that
long. We have subnittal later this year for spent
fuel criticality analysis to naybe get a better
checkerboard pattern out of that and maxi m ze those
areas in the pool.

MEMBER SIEBER  Well, the checkerboard
pattern ought to spread out the deposition of heat
nodes, too.

MR. BURGER: Right. Exactly.

MEMBER S| EBER:  For obvi ous reasons.
Ckay.

MR BURGER And that's all | had in the
fuel and core design area.

CHAIRVAN DENNING | think there is
something we want to pursue just a little bit here.
Because obviously we're on a tight time schedule
related to when we're going to have our ful
Committee. And | see an issue here related to the
change in the DNB correl ati on associated with that
mxing. And | can see Sanjoy is ready to junp onto
t his issue.

| "' m wondering how quickly could we get
sone i nformation on the validation of thisrevisionto

the DNB nodel ? And presumably Westinghouse has sone
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results.

MR. BURGER: Yes. That's already been
previ ously approved the correlation. And it's already
in use.

CHAI RVAN DENNI NG Okay. So that's the
other elenent | wanted to --

MEMBER SI EBER: | think there's a WCAP on
t hat one.

MR BURGER Yes, there's a WCAP out there
for the WVRB-2Mright. And then we're applying it now
with the use of the VIPRE code and --

MEMBER S| EBER:  Maybe we could just get a
copy of the WCAP?

MR. CARUSO | can give you a copy of the
WCAP.

MEMBER S| EBER. Ch, okay.

DR. BANERJEE: And it's been applied to
this specific fuel ?

MR. BURGER: Five or six years ago, Yyes.

DR. BANERJEE: To this specific fuel
desi gn?

BURCER:  Yes.
BANERJEE: And at these ratings?

BURGER: Yes.

3T % 33

BANERJEE: \Were?
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MEMBER S| EBER: Yes, before they sell it

they wusually have the correlation and have it
appr oved.

MR. CARUSO. The plants are using this
t hat have not done the uprate. Haven't done uprates.
They just use it to increase margin to inprove their
fuel performance. There's a |ot of reasons why they
woul d want to use that are --

DR. BANERJEE: So | think we could just
revi ew what's bei ng done right now.

MR CARUSO | think I can get a copy. |
know t he guy who did the review.

DR BANERJEE: Review the review?

MR CARUSO W could tal k about that
offline. But that's not hard to get for you.

DR. BANERJEE: (kay.

CHAI RVAN DENNI NG Ckay. Very good. Thank
you very rmuch.

W' re now going to take a 15 m nute break
and we start up again at five after 10:00.

(Whereupon, at 9:52 a.m off the record
until 10:09 a.m)

CHAI RVAN DENNI NG Ckay. W' re now back
in session. And we're going to start up with M.

Frederick on safety anal ysis.
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MR. FREDERI CK: | wanted to thank the

Commttee for allowi ng us the opportunity to cone and
talk to you

As the slide says, my name is Ken
Frederick 1'mthe | ead safety anal yst at Beaver
Val | ey. By background |I've worked at Beaver Vall ey
for 27 years, nost of that tine has been spent in the
engi neering departnent, only a few years in the
oper at i ons.

For the last five years |'ve been assi gned
to the uprate project and al so the ot her projects that
we nentioned here, the containnent conversion and t he
best estimate LOCA.

Next slide.

Just to give you a brief objective for
what we consider the safety analysis of the plant.
First of all, we want to denponstrate that we have
conpliance with all the regulatory limts and the
acceptance criteria . And also we want to show t hat
Beaver Vall ey has adequate safety margins at the EPU
condi ti ons.

Next slide.

So basically we'll be tal king about the
specific analysis areas that are listed here as well

as sonme of the methodol ogi es and the set poi nt changes
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and design paraneters associated w