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The neeting was convened in Room T-2B3 of Two
White Flint North, 11545 Rockville Pike, Rockville,
Maryl and, at 8:30 a.m, Dr. Mario V. Bonaca, Chairnan,
presi di ng.
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PROCEEDI NGS
8:32 A M

CHAI R BONACA: The neeting will now cone
toorder. This is a neeting of the Advisory Conmittee
on React or Saf eguards, Subconmm ttee on Power Uprates.

| am Mario Bonaca, Chairman of the
Subcommittee for this uprate.

The Committee Menbers in attendance are
Sai d Abdel -Khal ik, SamArmjo is not here yet. Sanjoy
Banerj ee, Dana Powers, M chael Corradini, Tom Kress,
Jack Sieber. And M. Maynard and Dr. Wallis, they
will be comng | ater because they' ve been bl ocked by
t he weat her.

Poor Oto has had -- his house had no
power for four days and the cover of his boat has
col | apsed on his boat. So he's trying to recover the
boat, too.

The purpose of this neeting is to discuss
the five percent power uprate application for the
Brown Ferry Nuclear Plant Unit One.

The Subcommittee will hear presentations
and hold discussions with representatives of the NRC
staff and the Browns Ferry |licensee, the Tennessee
Val l ey Authority regarding these matters.

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

Ral ph Caruso is the Designated Federal
Oficial for this neeting.

The rules for participation in today's
neeti ng have been announced as part of the notice of
this nmeeting previously published in the Federal
Regi ster on Decenber 21st and Decenber 28th, 2006
Portions of this nmeeting may be closed to discuss
proprietary information of PBA or its contractors.

Atranscript of the neeting is being kept.
It will be made available as stated in the Federal
Regi ster notice. 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 not received any requests from
nmenbers of the public to nake oral statenents or
witten coments.

W will now proceed with the neeting and
before I call upon M. MGnty of the NRC staff to
begin, | would like to just make a couple of sinple
requests regarding the application. First of all,
clearly the application, the SER we have revi ewed

| everages the 120 percent power application in many
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pl aces, but it doesn't do so explicitly. It would be
from ny understanding is that only some anal ysis
regardi ng fuel have been done specifically at 105
percent power.

So I woul d appreci ate at some poi nt during
the neeting if the staff and the applicant woul d tel
us exactly what anal yses have been done at the 105
percent power because | understand there are
exceptions, rather than the norm

And t he second i ssue, there are nunber of
applications in the SER where sone statenent is made
about an analysis that will be delivered by January
31st or whatever, which has not been delivered yet and
| would |like to have a clear statenent that those are
confirmatory itens and not open items of any nature
because, | nean, the SER is npot about that. It
doesn't say what they are.

So with those two requests, | nove on and
turn it to M. MG nty.

MR. McGA NTY: The intent of this briefing
is for the staff to, as Mario said --

(Mc problens.)

MR MGNTY: So with that said, the
intent of this briefing is for the staff to provide

some clarifications regardi ng several on-going issues
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to di scuss the nethodol ogy used for the Browns Ferry
power uprate submittal and the NRC staff review,
provide a status of the three applications.

As a result of this briefing and the ACRS
review, it is our desire that the ACRS be in a
position to nmake a positive recomendation to the
Commi ssion confirmng the staff's safety finding
regarding the 105 percent uprate and sel ected 120
percent review areas. And outlining the additiona
information needed to be presented to the ACRS in
future neetings, in support of the 120 percent
ext ended power uprate subnittals.

Next slide, please.

As a way of background, the Browns Ferry
site has three General Electric BWR design reactors
with Mark 1 containments. Unit 1's operating |license
was issued on Decenber 20th of 1973 with Unit 2's
bei ng i ssued the next year on August 2nd and Unit 3's
bei ng issued in 1976 on August 18th.

Today, the operating units, 2 and 3, are
licensed to operate at a rated core thernmal power of
3458 megawatts thermal, while Unit 1 remains shut down
at theinitial license thermal power of 3292 negawatts
t her mal

Next slide, please.
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Al three Browns Ferry wunits were
voluntarily shut down by TVA in March of 1985 to
addr ess perfornmance and nanagenent issues. Foll ow ng
t he shut downs, TVA specified corrective actions which
woul d be conpleted prior to restart. Al three units
retained their operating licenses during respective
| ong-term shut downs.

The restart efforts for Units 2 and 3 were
bot h approximtely five years in duration, with Unit
2 restarting in May of 1991 and Unit 3 following in
Novenber of 1995. The TVA Board of Directors deci ded
to restart Unit 1 in 2002 time frane and soon
t hereafter di scussions began with the staff to address
their intent to not only restart Unit 1, but renewthe
operating license for all three units at extended
power uprate conditions.

Next slide, please.

Regardi ng power uprate subnmittals, in a
| etter dated June 28, 2004, TVA requested a change to
the operating license to increase the naxinmm
aut hori zed power | evel from 3293 negawatts thermal to
3952 negawatts thermal. This change woul d represent
an approxi mate 20 percent increase above the previous
maxi mum aut hori zed power |evel.

Simlarly, in a letter dated June 25,

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

10

2004, TVA requested a change that would increase the
maxi mum aut hori zed power |evel from 3458 to 3952
megawatts thermal. This represents an increase of
about 15 percent above the current naxi num aut hori zed
power | evel.

At this tine, there are issues with the
steam dryer analysis which will be addressed in nore
specificity later on in the presentation and it
resulted in the decision of TVAto request an interim
approval of five percent for Unit 1. This would all ow
Unit 1 to restart at the same power level as Units 2
and 3 whose five percent power uprates were conpl eted
on Septenber 18 of 1998.

Next slide, please.

Wth respect to the schedule, the Unit 2
and Unit 3 extended power uprate are | ess conpl ex and
i nvol ve routine hardware nodifications to the bal ance
of plant and power generating systens, while Unit 1's
nodi fications are nmuch nore extensive in that they
i nclude the replacenment of mles of piping, conduit
and cabl es over a thousand | arge val ves and about 20
| arge punps and 20 | arge notors.

The staff established an intended review
conpl etion date of spring of 2007 to ensure that the

reviews were conpleted prior to the Ilicensee's
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requested need dates which was originally spring of
2007 to support the restart of Unit 1; spring of 2007
for Unit 2; and the spring of 2008 for Unit 3.

Next slide, please.

Schedul e changes regarding the Unit 1
i npl enentation. Regarding the steamdryers, the NRC
sent the licensee, TVA, a letter on Decenber 1st of
2006 stating that TVA did not provide the requested
steamdryer information in tine to support the spring
of 2007 need date. And the NRC woul d reestablish the
extended power uprate review schedule when TVA
provi des a schedule for submtting that information
That includes a revised stress analysis report
i ncorporating anal ysis of actual operating data that
is being gathered fromBrowns Ferry Unit 2. TVA shut
down Unit 2 in the fall of 2006 to collect that
information and installed the instrumentation.
Ongoi ng di scussions with TVA suggest that the needed
steamdryer information nmay be forthcom ng i n February
of this year.

Next slide, please.

From a | essons | earned perspective, from
t he standpoint of the staff review --

CHAIR BONACA: I'msorry, could you go

back to the previous slide?
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MR. MG NTY: Yes.

CHAI R BONACA: You have at the bottom a
bul l et expectations. That describes what you are
expecting themto deliver. Wuld you expand on that?

MR MANTY: On the expectation to
instrument all three units?

CHAI R BONACA: Yes. | nean what your
expectation is that they would instrunent the three
units and then go to 120 percent power and nonitor.

MR MG NTY: It is our -- all three units
are being instrumented. W expect to process and have
future nmeetings with the ACRS on the outstanding
i ssues for the 120 percent power uprate submttals
that are not clarified and adequately addressed at
this nmeeting and to use the instrunent -- to use the
data gained fromthe units to support that, yes.

CHAIR BONACA: Wiat I'mtrying to
understand is are you trying to nonitor operation of
t he 105 percent power and then extrapol ate sone data?
|"mtrying to understand t he nmet hodol ogy t hat you are
expecting TVA to use to justify operation at the 120
percent power.

O are you expecting them to sinply
i nstrument and then have step-by-step power

escal ation, nonitor vibration at different |evels up
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to 120 percent power and nake the determ nation? |
don't know.

MR McANTY: If | mght defer to Eva,
pl ease.

M5. BROAN: Yes. Right now, the plan is
that we are proposing a test programsimlar to what
you saw i n Vernont Yankee. The tine frane may be a
little different, but we really don't have the
specifics yet as part of the EPU review is not
conpl et e.

So once we get the information that the
| icensee needs to support their request and validate
their steam dryer analysis, at that point we'll be
better able to tell you the scope and the type of
testing that we expect. But right now, our thoughts
are it will be very simlar to what you saw at Ver nont
Yankee with stepped i ncreases and nonitoring at each
st ep.

CHAI R BONACA: (Okay, so you're | ooking
really for the plan, for the program that you can
agree to inplenent.

M5. BROMN: Yes. But | believe the
licensee did provide -- Bill, if you want to step in,
they did provide a programthat | believe that we were

pretty confortable with. W just have not deci ded on
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the final details because we're still waiting for the
rest of the information before we do.

Bill, did you want to add anyt hi ng?

MR CROUCH M nane is Bill Crouch. [|I'm
the Iicense nmanager at Browns Ferry. As Eva said,
what we've talked to the staff about is doing a
program very simlar to VY where we will instrument
each unit, we'll take data |li ke at 105 percent, do the
anal ysis, show that there's margin to nove on up to
t he next step, collect data, do the anal ysis and nove
on up, looking to see if there's any anonalies |ike
t hat .

CHAI R BONACA: kay, | understand. The
reason why |'masking the questionis clearly we were
expecting to see 120 percent power uprate and then
t here has been a change, we're going to 105. And so

| really was trying to understand what is the

expectation. | nean why is it so tine consum ng that
it will take nmonths to define this. | think you are
explaining it now and -- [|'ve got sone better

understanding, all right.

MR. McGA NTY: kay, thank you. | wll
expand on that to sone extent right now, at this point
on the | essons learned slide, if you woul d.

CHAI R BONACA
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Ckay.

MR. McGA NTY: When we take a | ook at the
anount of time that these applications have been with
the staff, it's been an extended revi ew and has taken
gquite an anount of time. This effort has been a
reflection of many changes throughout the industry
during these times. |In 2004, the industry was
struggling to find a resolution for several generic
i ssues, including instrunent set points and fuel
net hodol ogy concerns, as well as steamdryer vibration
i ssues.

The fuel nethodol ogy issue was a direct
result of the staff's efforts to ensure that a code or
nmet hodol ogy applied by a utility for a different use
remai ned valid. This issue is still under review by

the staff, but for the Browns Ferry Unit 1, 120

percent uprate penalties on several thermal limts
will be inposed in the interimto address renaining
uncertainties, until adequate data from the fuel

vendor is obtained.

In the area of steamdryers, in 2004
t hrough 2005, Vernont Yankee was the facility in the
lead for the inplementation of what at the tine
appeared to be a generic approach to steam dryer

vibration i ssues. TVA and the staff nonitored these
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efforts to identify insights fromVernont Yankee that
coul d be appli ed.

Anot her | esson that the staff took away
was that many utilities focus on the simlarities of
facilities which rather than necessarily the
differences, at least froma staff viewpoint, that
deci de whet her generic approach renmains relevant for
a particular facility. For Browns Ferry this is very
much the case and very early on in this review, the
staff spent a fair anount of time getting information
from TVA in those areas where the uprate subnmttals
differed fromthe guidance and from each ot her.

Wth that said, unless there's any further
guestions, |I'm going to turn it over to Eva Brown.
|"d againlike toreiterate that our intent to provide
nore details on the staff reviewto address any itens
of out standi ng confusi on that have been creat ed during
this process, that the staff and TVA are both here to
provide clarifications in that regard and our desire
to again, to reiterate our desire to obtain positive
recommendation with respect to the Unit 1 105 percent
power uprate and clarification on any issues that
remain for future 120 percent power uprate submttals
for all three units.

CHAI R BONACA: Wl l, you nake a big | eap
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there. | understand 120 percent power uprate for Unit
1. They already pointed out sone of the conplexities
with a few.

MR, McG NTY:  Yes.

CHAI R BONACA:  And | understand that Unit
2 and 3 have not is the issue that they have a
different kind of feel.

MR. McA NTY: Again, I'"'mtrying to set the
stage for future briefings in that regard and obtain
clarifications for any outstanding issues in that
regard.

M5. BROMWN: Thanks, Tim Good norning.
My name is Eva Brown and |'mthe | ead for the Browns
Ferry power uprates. Are you are aware, in 2002, the
ACRS recomrended that a standard review plan be
devel oped for power uprates. This resulted in a
devel opnment of our review standard, RS-001. This
docunent outlines the staff's processes and
expectations, points to a regulatory review and
acceptance criteria and provides our draft safety
eval uation tenpl ate.

Back in 1995, General Electric submtted
a topical report containing a generic evaluation for
GE BWR extended power uprates. This EPU Iicensing

topi cal report or ELTR was provided to the staff and
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suppl emented a couple of tinmes until NRC approval in
the 1999/2000 tine-frame. TVA used the approach
presented in the ELTRs for the Browns Ferry upright
request. The ELs differ slightly fromwhat you're
used to with the constant pressure power upright
approach, which was approved in topical report
NADC33004P, whi ch was used for the Vernont Yankee EPU.

For Browns Ferry, the staff wused our
revi ew standards, insights fromthe NRC approved EPU
topical reports to determ ne whether submttals net
t he applicabl e acceptance criteria. Qur concl usions
were then conpiled in the standard tenpl ate provided
in RS-001.

What we have here is a sort of graphic
expl ai ning our review. One challenge for our review
was the submttal of two applications for facilities
in differing states of operation, nodification, and
licensing basis. However, it was possible to find
sone commonal ities.

Wher e possi ble, the staff was able to use
t he sane approach and acceptance criteria to conplete
our review. As you can see for the 120 percent, nost
of the reviewwas simlar with the exception of issues
inthe areas of fuels, risk, contai nment overpressure,

and large transient testing. It is our intent to
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address as nuch of both 120 percent reviews as

possi bl e.

CHAI R BONACA: Coul d you go back to that
a nomrent? | have to digest it alittle bit.

(Pause.)

DR. CORRADI NI: Can you go back one nore.
Wasn't there -- so, | just wanted to understand you

saidit, and | just want to understand the logic. The
logic is to look at this whole nap of issues at 120

per cent and back up where there i s uniqueness for Unit
1 for 105. Is that what you said or did I

m sunder st and you?

MS. BROMWN: That's close. You're a little

bit, alittle ahead of us there for where we're going
with the 105. This graphic is just to explain the
comonal ities between the Unit 1, which cone in for
the 20 percent, and the Units 2 and 3, which were the
15 percent reviews. For a good part of the reviews,
they were common. The acceptance criteria and the
net hodol ogy that we used is exactly the sane. And
again, we are going to address 105, and for the nost
part, those anal yses bounded the 105 review.

There are some areas around the outside
that are unit-specific, and those resolutions we'll

also discuss later on today, and fuels, risk,
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cont ai nment overpressure. And then on Unit 1,
contai nment overpressure, risk, large transient
testing and fuels.

DR CORRADI NI : And now back to the one, now
back to the next one. That one.

CHAI R BONACA: Now you introduce risk
here, and SER does not contain a discussion of risk.
The application has a risk evaluation, | think is an
erring evaluation. But that's specific to the back-
pressure issue.

M5. BROWN: The 105 application did not
have a risk conponent performed by the staff. They
felt that the eval uation perfornmed at 120 percent was
adequate. For contai nment accident pressure, we did
do sone risk anal ysis.

CHAI R BONACA:  Who did? | nean --

M5. BROMWN: The |icensee.

CHAI R BONACA: The |icensee.

M5. BROMN: | believe we've | ooked at a
little bit.

Bill, you guys did some risk for
cont ai nnent acci dent pressure?

MR CROUCH: Yes.

M5. BROMN: We did sone validation and

verification of that information provided for that.
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But routinely, we don't normally require, request a
specific risk analysis for 105. And that submttal
you saw was on the 120s.

So if we |look at the overall nethod for
power uprate, the licensee in their submttal |isted
t hese systens as being mninally affected, if at all,
by power uprate which neans that these systens are
basically part of normal plant functions and are
separate from and in general required whether the
plant is at full power, partial power.

For others, the increase in power |evel
does not significantly change or alter the perfornmance
requi renents of these systens. However, the uprate
may cause a snall change in processed radiation or
area nonitoring, but the only effect on these two
systens would be a slight change in the nornal
radi ati on activity readi ng, and the possibility of the
need to increase shielding to mnimze personnel
exposure.

As will be nmentioned several nore tines,
the licensee's application is based on the EPU
licensing topical reports. And just as the previous
slide discussed, the mnor inpacts, the ELTRs al so
address the treatnent of affected systens. For

exanpl e, the generic evaluation for the | ow pressure
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systens, such as core spray and resi dual heat renoval,
indicated that the hardware is not affected.
I njection setpoints do not need to be changed, and
flow rates will not be increased as a result of the
ext ended power uprate.

For the recircul ation system the maxi num
core rates are not increased on chief power uprate.
The control rod drive systemshoul d see a better scram
insertion tine as a result of the higher reactor
pressure. Reactor water cleanup is slightly affected,
by the water print chemstry requirenments should
remai n unchanged.

DR. ABDEL- KHALI K:  Excuse ne.

CHAI R BONACA: (o ahead.

DR, ABDEL- KHALI K: Where does the OPRM
systemfall in these two sets of systens that you have
listed?

M5. BROWN: Wether or not they are
af fected by power uprate? The staff perforned reviews
i ndependent of the uprate for the stability anal ysis.
So the OPRMs for Unit 1, as a matter of fact, that's
one of our little blanks in the 105 SE. Because |
don't think at the time that we submitted you the
draft that that evaluation was conplete. But as far

as effects, they were reviewed by the staff at 120
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per cent .
DR ABDEL- KHALIK: So what's the answer?
M5. BROWN:  About ?
DR ABDEL- KHALI K: Affected or unaffected?
M5. BROMN: |'mnot sure. 1'Il have to
get back to you on that. | don't think |I have the
staff here to specifically answer that, but we'll take

a note and get back to you. OQur folks in the fuels
are going to be here this afternoon, and we'll be
better able to discuss the effects of the power uprate
on the OPRM

CHAI R BONACA: Before you proceed, | have
anot her question. You said before that you do not
perform risk evaluation for the 105 percent power
uprate?

M5. BROMN: Yes, sir.

CHAI R BONACA: However, the anal yses
present ed and evaluated in the SER for the 105 percent
power really is the one nmade at the 120 percent power.
So why are we not tal king about risk if the analysis

for reviewing is 120 percent power?

M5. BROWN. What was necessary for the 105

percent review was what we included in the 105 SE.
The insights and the increases fromthe 105 we didn't

feel were necessary for the approval.
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CHAI R BONACA: | went back to the

cal cul ations, and those calculations are the ones
reported in 120 percent power.

M5. BROWN: Yes, sir. | was tal king about
the 105. 1'msorry.

CHAI R BONACA: And they're used now to
justify 105 as a bounded case. Ckay? And now it
seens to ne that the risk evaluations for 120 percent
power is the sane as 105 percent power because you're
usi ng the same NPSH when you're presenting the
situation. So |I'm confused.

M5. BROMN: W actually have a specific
presentation to address how power uprate, howthe risk
inpacts are applied to power uprate. | think it is
going to be before lunch. And then we will have a
di scussion after lunch that addresses specifically our
eval uation of risk and contai nment acci dent pressure.

CHAI R BONACA: | appreciate that. | know
it's on the schedule, etcetera. | just bring it up to
illustrate the confusion that all of thisis creating.
Ckay, there are statenents being made that are not
supported by the evidence in the SER | nean, |'m
reviewing NPSH for 120 percent power and |'m
guestioning the credit being taken and the | ength of

the credit. But it is really obscure there. There
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are statenments which are not corresponding to i nputs.

So, you know, we have to be careful that
we do not get to the point where there is total
obfuscati on of where we are going here.

MR. McGEA NTY: And we agree, and as |'ve
nmenti oned earlier, one of our prinmary objectivesisto
clarify any areas of confusion prior to this neeting.

CHAI R BONACA: Because, | nean, ny concern
is this. You may say this is only 105 percent power
uprate, therefore we're not going to discuss risk
associated with NPSH  Okay? And then we say fine.
And then we get to the 120 power uprate, and you're
going to say oh, we already reviewed that before

therefore we don't need to talk about it because the

anal ysis --

M5. BROWN: No, sir. Not at all.

CHAI R BONACA: |1'mnot saying that you
woul d do that intentionally. | amonly saying that it

is a possible outcome, and | really want to prevent
t hat .

M5. BROAN:  No, sir.

MR. McGANTY: And that illustrates the
clarity of the comunications during the conduct of
these neetings and the full comrttee neetings

subsequently. W agree.
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M5. BROAN. Yes, sir. W actually have a

dedi cated ri sk presentation tonorrow afternoon on the
120 percent risk

CHAI R BONACA: Wi ch?

M5. BROMN: It's M. Stutzke. So you'l
be hearing fromhimthree tinmes on risk aspects for
di fferent issues.

kay, |ow pressure systenms. Wile many
issues in the submittals are generically resolved in
topical reports, several other issues have been
identified in a nore unit specific analysis review
required.

Many of these interesting points are not
new and sone i ssues have been di scussed previously by
the staff before the ACRS. Just |ike for Vernont
Yankee, the resolution of these itens has added an
additional |evel of conplexity to the review. W have
attenpted to focus our presentation today to address
t hese topics.

CHAI R BONACA: Before you nove on, |arge
transient testing, |'"msure you will be discussing
this later, right?

M5. BROMN:  Yes, sir.

CHAIR BONACA: But the licensee had

proposed one of the tests be done at the 120 percent
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power, 115 to 120. And you said no, we're going to do
it at 1057

M5. BROMWN: Yes, sir.

CHAI R BONACA: Does it nmean they have to
do it again at 120 | ater on?

M5. BROMN: |t depends on the outcone of
their 105 test. |If they are conpleted satisfactorily,
t hey should have a very good justification for not
perform ng those tests again. But M. Tatumand M.
Hussei n Hanzehee will discuss that in a little nore
detail later on this norning.

CHAI R BONACA: kay, thank you.

M5. BROAN:. One of the unique features of
the Browns Ferry uprates is the fact that these
facilities had their operating |licenses extended for
an additional twenty years prior to i nplenentation of
t he power uprate. This was not TVA s original intent.
Back in 2002, the licensee had originally indicated
that the EPUs would be submitted first and then the
license renewal. However, TVA ended up subnitting the
i cense renewal on Decenber 31, 2003, and the NRC
approved it May 4th of |ast year.

Just like license renewal, the |icensees
anal ysis were perfornmed at 120 percent. However, as

a license renewal was submitted and approved before
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the EPUs, the license was renewed at the existing
operating |license power |evel, which was 100 percent
for Unit 1 and 105 percent for Units 2 and 3. This has
resulted in the staff having to add a |icense renewal
review for the power uprates.

The staff, using sone i nformation provi ded
during the license renewal review and through
additional information requested, went back through
the submttal, focusing on the tine limting aging
anal yses and agi ng nanagenent prograns whi ch nm ght be
affected by the wuprate. As part of the aging
managenent review, the staff required eval uation of
EPU nodifications to deternine any inpact fromthe
concl usi ons reached in t he license renewal
appl i cation.

TVA perforned reviews of the EPU nods for
all three units. The progress of the nods ranged from
design status to conplete. These results indicated
t hat no additional component s, materials or
environments were introduced. Therefore, the staff
found that the aging managenent review conpleted
during the | i cense renewal reviewrenai ned accept abl e.
Final reviews confirmng this will be conpleted after
i npl enentation of all EPU nodifications.

Earlier, we touched upon the |icensee's
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desire to restart Unit 1 this spring. As a result of
additional information needed to support the 120
percent steam dry review, in Septenber of |ast year
the |icensee requested an interi muprate of 5 percent.
In this supplenment, the licensee indicated that this
request was bounded by the existing 120 percent
analysis provided with the extended power uprate
submittal in June 2004.

Therefore, last fall, the staff refocused
our review efforts to verify that the information
provided in the Unit 1 120 request remai ned boundi ng
for the 105. This assunption was found to hold true
wi th one possible exception in the fuels area. This
exception will be discussed l|later on in the reactor
systens presentation.

Just as before, for the 120 percent
uprate, the staff's review was conducted using the
same guidance and accepted criteria adjusted as
necessary for the power level. |In addition to the
conservative 120 percent analysis perforned by the
licensee, the precedent established by the safe
operation for several years of Units 2 and 3 at this
power |evel provided additional confort that the 105
percent submttal is acceptable.

Consi stent with that, the staff conpiled
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a safety evaluation using the tenplate provided inthe
staff review standard.

CHAI R BONACA: Since you are tal king about
Unit 2 and 3 experience in several |locations in the
SER, you're saying that there isn't reason sufficient
information yet fromUnit 1, therefore, you rely on

Unit 2 and 3 experience to draw conclusions. For

exanple, if | renmenber pipe stress calculations,
that's a typical exanple. Wy -- at sone point you
have to explain why it's applicable. | nean is it the

same nmaterials? There have been a | ot of changes in
Unit 1 and | renmenber when we did |icense renewal that
one statenment was that the experience fromUnit 2 and
3 have been used to nmake deci sions regardi ng materi al
selection for Unit 1. W have to understand why we
have to rely entirely on Units 2 and 3 experience and
not plant specific as Unit 1.

M5. BROWN: Bill, did you want to touch on
t hat now?

MR, CROUCH: On the pipe -- for exanple,
the pipe stress. At this point in tine w've
conpl eted, we have now conpleted all the pipe stress
eval uations. As you know, we were going through the
restart process and so all the nods were being

i npl enent ed and you have to go through and update the
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calcul ations at the end. Those have been updat ed now
and we're in the process of closing all those DCNs, so
we' ve got the pipe stresses done for Unit 1.

CHAI R BONACA:  Yes, we will have to | ook
at -- there are several cases of pipe stresses. That
is a good exanple. And there was a conmtnent to
delivery before the end of January, so you deliver the
package?

M5. BROWN. Yes, sir. W received a
letter, | believe it was |last week, no, it was the
week before, actually.

MR. CROUCH: A couple of weeks ago.

M5. BROWN: Addressing pipe stresses and
that was one of our confirmatory action itens that
didn't have a date in SE

CHAI R BONACA:  kay.

M5. BROAN: Let's see where are we? So
what's left to do? The technical review for the 105
percent is conplete. | know that the draft safety
eval uati on has sone bl anks for dates. These itens are
either pending letters addressing confirnmatory itemns
i ke the status of inplenentation or nods or where the
review is sonme other technical area was perfornmed
under a separate review like the safety limt MCPR

The techni cal reviewfor these itens which
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support Unit 1 through extended power uprate
conditions is conplete. Although the review has not
been rel eased to the public, the 120 percent techni cal
reviewis conplete with the exception of steamdryers
and certain fuel issues.

W're aware that our constant scope and
schedul e changes have caused sone confusion, but I
just wanted to reiterate that it is our intent to
return to this Subconmittee to discuss all remaining
120 topics with our primary focus on steamdryers and
fuel issues.

Wth your favorable recomendation, we
intend to issue the 105 percent Unit 1 uprate to TVA
in February with 120 percent wuprate tentatively
schedul ed for early sunmer. As you woul d expect, our
ability to conplete the 120 review is entirely
dependent on the tinely receipt of the additional
information on dryers and fuels. At that time, we'll
be able to better predict the tinme frame for issuance
of the staff's 120 percent revi ews.

CHAI R BONACA: Now you keep tal ki ng about
120 percent and are you naking a distinction between
the Unit 1 and Unit 2 and 3?

M5. BROAWN. |'msorry, could you ask that

one nore tinme?
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CHAI R BONACA: Wen you tal k about 120

percent power, you are referring to 120 percent power
for Unit 1.

M5. BROMWN:. |I'mreferring to 120 percent
power for all three units.

CHAI R BONACA: Now, so we need to
understand and certainly will be in the future, but
even now, | wunderstand Unit 2 and 3 have different
fuel for Unit 1?

M5. BROMWN.  Yes.

CHAI R BONACA: And sone of the topica
reports of GE may not be applicable. | nean there are
standard reports on power uprates, for exanple, cost
and pressure power uprates that are applicable if you
have CE fuel

Does t he current fuel supply have topicals
equi val ent to those?

M5. BROAN: Not approved per se, but there
are some gui dance provided to the industry regarding
m xed cores and other fuel types and where the staff
does a validation of verification review which was
conducted on Units 2 and 3 for the Framatone Areva
fuels.

CHAI R BONACA: W have never seen it at

t he ACRS.
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MS. BROWM: Not that |'m aware of.

CHAIR BONACA: It think it is a
significant difference.

M5. BROMN:  Yes, sir.

CHAI R BONACA: It would take time --

MR. McGA NTY: | appreciate that. Again,
t hroughout these discussions and | think it's led to
part of why there's been sonme confusion thus far.
While Eva is referring to our desire to in the future
cone before the ACRS and resol ve all issues associ ated
with 120 percent power uprates for all three units,
that is not to say that there are not i ndividua
i ssues associated with each unit that need to be
addressed. And so clarity in our conmunications
t hroughout these proceedings, as well as on a daily
basi s between the staff and TVA are necessary in that
regard.

CHAI R BONACA: | could see the possibility
of a need for a TH Subconmittee to | ook at sone of the
cal cul ati ons we have not seen before.

M5. BROAWN:. That is definitely one of the
issues we have on the agenda for the March
Subcommittee neeting is a discussion of the Units 2
and 3 fuel analysis and review.

DR. BANERJEE: | notice that you have on
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t he agenda the contai nment acci dent pressure.

M5. BROMWN: Yes, sir.

DR BANERJEE: That will be for 120
percent power |evel ?

M5. BROAN: The discussion will range from
-- will address the 105 as well as what's needed at
120 percent.

DR. BANERJEE: And you will also | ook at
| ong-term pooling issues in this -- at this point,
when you tal k about cont ai nnent pressure or only about
cont ai nnent pressure?

M5. BROMN: When you tal k about |ong-term
cooling, we're tal king about suppression pool ?

DR. BANERJEE: Yes.

M5. BROMWN: | believe so.

DR. BANERJEE: Okay. Now you have not hi ng
related to |loss of coolant accident or small break
LOCA.

M5. BROM: That's integral in the
cont ai nment over pressure review. The primary event
that we ook is the LOCA, but we also | ook at those
special events as far as station blackout, ATWS and
Appendi X R

DR. BANERJEE: Okay. Let's wait and see

what you cover.
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CHAI R BONACA: And realize again, the

anal yses were done at 120 percent.
DR. BANERJEE: Right, | realize that.

CHAI R BONACA: W will tal k about that

| ater.

M5. BROMN: Okay. Wth that, | believe
that TVA will be naking a presentation.

MR. BHATNAGAR: Good norning. M/ nane is
Ashok Bhatnagar. |'mthe Senior Vice President of

Nucl ear Operations with TVA Nucl ear.

My role currently is fully dedicated to
the efforts at Browns Ferry since Cctober of this year
and is to safely integrate Unit 1 into the rest of the
operating fleet with TVA

| want to thank you for allow ng us the
opportunity to discuss sone key topics with you
associated with the Unit 1 Browns Ferry five percent
uprate. | do appreciate the flexibility of the ACRS
and neeting with us this nonth to address this issue.

Si nce t he begi nni ng, this project has been
based on conservati ve deci si onmaki ng and a conm t nent
to having the tinme and resources to do this project
correctly and | believe we have.

W' ve mai ntai ned and continue to maintain

a met hodi cal approach to conpleting the small anount
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or renmi ning physical work in the plant and conpl ete
t he remai ni ng robust testing programthat has been on-
going and is yet to cone.

We're recovering this unit in a safe and
reliable manner and with that, let nme turn the
presentation over to Bill Crouch who will give us an
overvi ew of what's been happening at Browns Ferry.

Thank you.

MR. CROUCH. Good norning. As | nmentioned
earlier, my nane is Bill Crouch and | am the Site
Li censi ng Manager at Browns Ferry and as Ashok sai d we
appreciate the opportunity to come and talk to you
today. W have brought a team of individuals with us
here today. |'mnot going to introduce all of them
but we have our Unit 1 Engi neering Mdifications Team
W have Fuel s people here. W have our EPU managers
here. W have GE Fuels people here. W have a
conplete team So if you have a question about the
Unit 1 five percent uprate, we're prepared to answer
it for you today.

I'"'m going to give a little bit of an
overvi ew here, some background and hi story on Browns
Ferry. Some of this, the bullets up here are a
duplicate of what was in the NRC slides, so sonme of

these | will pass over very quickly and others 1"l
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spend a little bit nore tine to give you sone

backgr ound.

So with that, |I'm on page |-3 of the
presentation. It's about the third or fourth page
into the presentation, in the booklet you' ve got

t here.

As you were told, Browns Ferry is a three
unit plant with GE BWR-4s with Mark 1 containnents in
case any one is not famliar with what a Mark 1
containnment is, that's the upside down |ightbulb with
the large torus around it that serves as a suppression
pool. Conming off the torus, the ECCS systens take
their suction froma ring header that goes around the
bottom So that gives you a physical geonetry of the
pl ant .

Unit 1, 2 and 3 were licensed in '73, '74
and '76. And after Unit 1 and 2 got |icensed, we had
the Browns Ferry fire which we recovered fromin 1977
and began operating again. So a |ot of people have
confusion that this restart that we're working on for
Browns Ferry Unit 1, we are not restarting fromthe
fire. W had restarted and continued to operate for
seven nore years after that. So that's to give you
some background.

Sonme things that we've done in the near
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termis we have renewed all of our licenses for Units
1, 2 and 3 and there for an additional 20 years.

DR. CORRADINI: So just for the -- so that
t akes you through the 33, 34 and 367

MR. CROUCH: That is correct. W' ve also
recently done the alternate source term or AST that
people refer to. That was done back in 2004.

Right now, we plan to return Unit 1 to
service inearly 2007. W're on track for doing that.

Next slide, please.

As we' ve gone through the Unit 1 restart,
it's our intention to make Unit 1 operationally
simlar to Units 2 and 3. And the way we've done that
is we set out to maintain the same |icensing basis for
all three units. As we restarted Unit 2, we, jointly
with the NRC, created the plan, the Nuclear
Performance Pl an, and that gave us an outline of what
all was going to have to be done in order to return
the first unit to service.

W have utilized that sane approach for
returning Unit 1 to service, neaning that we had the
same progranms and performed the sane nodifications as
we then performed on Units 2 and 3. So we kept the
units to be the sane.

Since the time of restart for Units 2 and
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3, they have had various upgrades perforned on them
and so as part of our Unit 1 restart process, we
performed those sanme upgrades, once again to keep the
units the sane.

As part of the Unit 1 restart, we also
intended to go straight to the 120 percent. So in
addition to performng the restart nods and the
upgrades since restart on Units 2 and 3, we've al so
installed the nodifications required for going to 120
percent. W are not here today asking for perm ssion
to go to 120 percent. W'Il only go to 105 and we' ||
come back again as a separate request to go to the
120. The equipnent will be in place to do that.

CHAIR BONACA: | amstill -- this is nore
curiosity on ny part. Wy didn't you proceed with 120
percent power uprate request and then nmake a
commtment to stop at 105 and operate at 105 with the
provi sions that you put in the RPS and ot her SER and
so on.

MR CROUCH W will get tothat alittle
bit later, but --

CHAI R BONACA: This is nore curiosity.

MR CROUCH. It was tied up with the steam
dryers.

CHAlI R BONACA: | understand that.
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MR, CROUCH: Let ne --

CHAI R BONACA:  kay.

MR. CROUCH. When we get down here in a
mnute, we'll talk about that.

CHAI R BONACA: One additional question
woul d l'i ke to ask you and you can answer whenever you
want, one thing that comes to mnd when | | ook at Unit
1, | went back to the docunentation of record which is
t he updated FSAR and it's still the updated FSAR of 20
years ago, whatever.

MR CROUCH: It's kept up to date.

CHAI R BONACA: | understand you do that.
But assune sone of the nethodol ogy used, of course, is
t he met hodol ogy used by GE at that time and now you're
using say for CGESTR and you know. So there are
certain stepsintransition that you normally do. For
exanpl e, you realize all the base cases of originally
you had in the last uprate with the new technol ogy to
conpare the effects tied to the nethodol ogy you're
usi ng and separate them fromthe power uprate.

It wasn't clear to me that this has been
done for this plant.

MR. CROUCH. The FSAR right now reflects
105 percent for Units 2 and 3. There's also

information in there for Unit 1. It still reflects
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the ol d 100 percent. As part of this restart process,
we will be updating the FSAR for Unit 1 to reflect
it's newcondition. There's also another FSAR update
that will nove the units to 120 percent.

CHAI R BONACA: | understand. |'monly
sayi ng that when you do that, you have to realize your
| at est anal ysis of record. Wen did you shut down the
plant, 19 --

MR, CROUCH  1985.

CHAI R BONACA: 1985. Don't you have to
redo the analysis with the new net hodol ogy, okay, to
deternmi ne the effect of the methodol ogy on the results
and then perform again the analysis of 120 percent
power to determine the effect to do the power uprate?

MR. CROUCH: The conparison between 100
and 105, we did that when we did the Units 2 and 3 and
showed what the inpact was. And so we did not repeat
that for Unit 1, because of the simlarity of the
units. And we have the anal yses at 105 that were
performed and now we got the analysis for 120.

CHAI R BONACA: Units 2 and 3 are |icensed
under Areva fuel so you have a different kind of basis
there. | nean different analysis nodels, right?

MR. CROUCH: W have done the analysis for

Units 2 and 3 for 105 which is what we did back in '98
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and that was done with GE fuel and so we've got that

conparison. CE, 100 percent; GE, 105. W have since
done the anal yses for Units 2 and 3 to conpare the 105

Areva, on up to 120 Areva.

CHAI R BONACA: (kay, we need to understand
that better when we get there.

MR. CROUCH: Ckay, next slide, please.

Just to give you sone idea of the overal
scope of the Unit 1 project, these are some exanpl es
of the major work that's been perforned. This is by no
neans an all-inclusive list. W've made ngj or
nodi fications in the dry well structural steel, the
el ectrical penetrations, small bore piping, dry well
cool ers, cable and conduit.

W replaced all of the recirc RHR core
spray, RBCCWand RABCU pi ping inside the dry well. W
replaced it fromits original material to corrosion-
resistant material. Kept the sane geonetries. It was
just a material change.

DR CORRADINI: This is alittle bit of
background. | apologize. So you've nmade it a point
of saying that beyond the fire, you operated for seven
years until '85 and then shut down?

MR CROUCH. That's correct.

DR. CORRADINI: Can you rem nd us, a
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little nmore history, as to why then in '85 you shut
down Unit 1, but operated 2 and 3?

MR. CROUCH. Ckay. W shut down all three
units in "85. Al -- the entire nuclear fleet, the
entire TVA nucl ear fleet was shut down in '85 because
of managenent concerns and safety concerns in that we
did not have an effective managenent structure to
identify and resol ve probl ens and we had not resol ved
various regul atory issues such as 790214 EQ Appendi X
R and different things like that. So it was a
conbi nati on of both managenent and technical issues.

DR CORRADINI: And then 2 and 3 cone back
up and one didn't because?

MR. CROUCH: W just didn't need the power
at the tine.

DR. CORRADI NI :  Ckay.

MR. CROUCH We're now at the point where
we need the power.

CHAI R BONACA: Wbuld you say now in the
changes you made in the piping, valves, etcetera of
Unit 1, Unit 1, 2 and 3 are identical?

MR. CROUCH:. From a geonetric standpoint,
they are identical. Froman operational standpoint,
they'd be identical.

CHAlI R BONACA: From materi al s?
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MR. CROUCH: Froma materials standpoint,
they're nostly identical. W did nore piping
replacenent on Unit 1 than we did on 2 and 3. For
exanple, in the recirc systemon 2 and 3 we repl aced
what's called the ring header and the risers, but on
Unit 1 we also replaced the |arge suction piping and
di scharge pi pi ng.

CHAIR BONACA: But is it the sane
material ?

MR. CROUCH. The naterial we put in the
ring header and risers on Units 2 and 3 is the sane
mat eri al we used throughout on Unit 1.

CHAI R BONACA: That's what | wanted to
hear .

MR CROUCH. So we've introduced no new
materials on Unit 1.

CHAI R BONACA: So you can mnmaeke the claim
t hat --

DR. PONERS:. |Is that really true since
they are different generations of what's nom nally the
same material, they really aren't the sane, are they?

MR. CROUCH: Whatever nay have changed.
As a matter of fact, some of the piping we installed
in Unit 1 was actually bought in 1985 in anticipation

of doing this back that time ago. W' ve re-used it.
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CHAI R BONACA: The reason for ne is nostly

fl ow accel erated corrosion, statenents made i n the SER
that the experience of Unit 2 and 3 is applicable to
Unit 1 and that's why |I'm asking questions regarding
mat eri al s and confi gurati ons.

MR. CROUCH. Robert would --

MR PH LLIPS: M nane is Robert Phillips
and I'mwith TVA and I'm their Senior Metallurgical
Engi neer.

W reviewed the materials for Units 2 and
3 and at that time we used 316 Mc  Now for Unit 1, we
used simlar type nmaterials. Now the CMIRs nay not be
i denti cal , but the specifications are MGtype
material. That's what we use.

MR. CROUCH:. Ckay.

DR. BANERJEE: You left some of the wiring
in, didn't you?

MR CROUCH: | will point that out. In
the dry well, we replaced all the wring.

DR. BANERJEE: Right, okay.

MR. CROUCH In the reactor building,
there was a small anount of a non-safety related
wiring, but essentially all of the safety-related
Wi ring was repl aced.

DR. BANERJEE: But you left sone of the
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old cabling in place?

MR CROUCH. Yes, it was abandoned in
pl ace.

CHAIR BONACA: But the fire analysis
doesn't talk about that in the SER |ist.

MR. CROUCH: The cabling that was left in
place is considered as part of the conbustible
material that's in the area.

DR.  SIEBER: The | oadi ng, conbustible
| oadi ng?

MR. CROUCH: Yes.

CHAI R BONACA: That's 800, 000 feet of
cable. Do you have 800,000 feet of old cable |eft
t here?

MR. CROUCH: Dave, do we have 800, 000 feet
of abandoned cabl e?

CHAI R BONACA:  Plus or mnus 100, 000.

(Laughter.)

| hate to be so specific.

MR. BURRELL: M nane is Dave Burrell wth
TVA Unit 1 Restart. No, we didn't |eave 800, 000 feet
of abandoned cable in place. W renoved all of the
cable out of the dry well. A goodly portion of that
that was in reactor building was renoved. All of the

installed cable in the reactor building at post-fire
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recovery was coated with flamastic. That that's stil
under fl amastic obviously renains.

CHAI R BONACA:  So nuch of it was renoved?

MR BURRELL: That's correct.

DR BANERJEE: What is flanastic?

MR. BURRELL: A material that we put on as
a part of post-fire recovery to retard any
flammability of the material. This would have been
pre-lEEE 383 type <cable and to mininmze any
combustibility for the cable we coated all the exposed
areas with a material called flamastic.

CHAIR BONACA: |Is this the cable that's
left inright now, is it coated with this material or
t he exposed area coated with it?

MR BURRELL: Yes. The old material is
coated with the flamastic.

MR. CROUCH. Mving on to the reactor
bui l di ng, once again we give you sone exanples of
things. W replaced the reactor building closed
cool i ng wat er heat exchangers. These are heat
exchanges t hat supply cooling water insidethe reactor
building. They're a heat exchanged that has raw water
on one side and high quality on the other side.

Rat her than trying to retube the condensers or show

t hat t hey were okay, we took the conservative approach
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and just conpletely replaced them

React or wat er cl eanup pi ping, we repl aced
all of that inside the reactor building. W also
repl aced the regen heat exchangers. W also
conpletely replaced the RWU punps. W took a
di fferent approach on Unit 1 than what we did on 2 and
3 inthat we went ahead and j ust took the conservative
approach and replaced a lot of itens out there in the
building, rather than trying to do engineering
anal yses to show that they were okay.

So I''mnot going to go through this whol e
list of all these things we've done. You can see
there was nmajor replacenents done throughout the dry
wel |, the reactor building and the turbine building.

We also did the -- in the control room
what's called the control room design review or the
CRDR wher e we brought the control roomup to the post-
heat bystanders for hunman factors.

DR SIEBER | take it that we need not
rely on any kind of a lay-up prograns since you' ve
replaced a | ot of this equiprent?

MR. CROUCH. W have replaced a nmj or
portion of the systens out there, but there are
systens that were in lay-up and for those systens --

DR SIEBER. That weren't replaced?
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MR. CROUCH: That were not repl aced.

DR, SIEBER. Could you give us a broad
brush outline of which systens those were?

MR. CROUCH: The main steam system was not
repl aced. The feedwater system was not replaced. W
performed both visual inspections and UT inspections
of those systens and shown that there was no
degradati on through the |ay-up process.

DR SIEBER. How were they laid up, wet or

dry?

MR. CROUCH: Those two systens were laid
up dry.

DR. SIEBER. Was nitrogen in thenf

MR. CROUCH: Probably. | don't renenber
for sure. In our guide, it had to acknow edge it.

Joe, do you renenber? They didn't have
nitrogen on them They just had --

MR. VALENTE: Joe Valente from T TVA. W
laid themup with dehum dified air.

DR. SIEBER: Hot air. Ckay. Silica ge
or sonething like that?

MR. VALENTE: Yes.

CHAIR BONACA: | would like to point out
for those systenms you nade commitnents to periodic

i nspections under |icense renewal .
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MR. CROUCH. Right, and we will get to

that here later on.

O her systens that were water systens,
some of themwere laid up wet. Some of themwere |aid
up dry. The biggest effect we saw and |I'I|l get to
that a little later on, in some of our raw water
systens that were laid up wet, we saw a good
performance and as long as it was laid up conpletely
wet, there was no inpact fromthe lay up. |If you laid
it up so that it was -- had some noisture in it with
air pockets, you saw sonme severe degradation. Al
that type of system we replaced conpletely.

DR. S| EBER: How about bi ol ogi cal growth?
| presune you treated it for that, but | could picture
alaidup systemw thout circul ati on bei ng a bot ani cal
gar den.

MR. CROUCH: Yes, and we nonitored that
and we kept it in good condition.

DR. S| EBER.  Ckay.

DR. BANERJEE: What did you do with the
sunp screens?

MR. CROUCH: W don't have sunp screens.
We have the torus which has suction strainers and we
repl aced the suction strainers as part of the Bulletin

96-03. They're the large CE stacked disk strainers.
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DR. BANERJEE: Stacked di sk.

MR. CROUCH: Stacked di sk.

DR. BANERJEE: And all of themare the
sanme?

MR. CROUCH. Yes. W have the sane
suction strainers in all three units.

There's four large suction strainers in
each torus. They're about four feet in dianmeter, four
feet tall with the stacked di sk design.

W al so took a conservative approach in
terns of flow accelerated corrosion in that we took
| essons | earned fromUnits 2 and 3 and pl aces where we
experienced pack degradati on and we went over into
Unit 1 and generically applied that experience to al
t he vari ous pi ping systens such that if we were seeing
degradation in one particular spot in Unit 2 or 3, but
we had simlar spots in Units 2 and 3 that weren't
experiencing problens, we went over to Unit 1. W
repl aced all those conditions generically throughout
the plant so as to prevent any future pack probl ens.
W replaced it all wth pack-resistant chronally
pi pi ng.

Next slide, please.

Anot her conservati ve approach t hat we t ook

on Unit 1 was we took and installed the same digital
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control systens as were installed on Units 2 and 3.

W have digital systens on the electro-hydraulic
control that controls the turbine, the feedwater
control system condensate dem neralizers, the recirc
punps and the feedwater heaters.

DR. SIEBER Is this a separate digital
system for each of these applications?

MR, CROUCH: Yes.

DR. SIEBER  They're independent of one
anot her ?

MR. CROUCH: Yes.

DR. S| EBER.  Ckay.

CHAI R BONACA: These digital control
systens also is installed on Units 2 and 3?

MR. CROUCH: Yes, these are all installed
on Units 2 and 3.

CHAI R BONACA: So you have the experience?

MR CROUCH: Yes.

CHAI R BONACA:  Yes.

MR. CROUCH Page 7 then. In addition to
doi ng maj or nodi fi cati ons work where we repl ace stuff,
we al so went out in the plant and refurbi shed what was
al ready out there. Sone exanples of that was the
reactor core isolation cooling and the high pressure

cooling injection systems. Those systens were in a
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poor state of repair when we started Unit 1. W' ve
gone on and conpletely refurbished the entire skids,
repl aced val ves as needed, whatever it required to
bring the systemback up to full tech spec operable
st at us.

W rewound t he nai n generator. W' ve gone
out and we've replaced throughout the plant we've
repl aced many, many valves here. This gives you an
i dea of how many valves we replaced throughout the
pl ant .

| nstrunentation-wise, nearly all the
instrumentation in the whole, throughout the whole
pl ant has been replaced. The instrunents that were
sitting out there had corroded contacts and all the
di fferent problens you can i magine with instrunents,
so it's just all been replaced and wll Dbe
recal i brat ed.

DR. SIEBER. Let ne interrupt for a
second. The nunbers you showed here for val ves that
were replaced, |ooks like a big nunber, but there's
probabl y about 17,000 valves in that plant, so there's
a lot that weren't repl aced.

MR. CROUCH: Right. For the valves that
were not replaced, we've gone out and we' ve inspected

each one of them nmde sure they functioned.
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DR. SI EBER. What about packing?

MR CROUCH That will have all been

checked.

DR. SIEBER: How do you check it, with a

MR. CROUCH. All the packing has been
repl aced.

DR, SIEBER (kay, that's really the
point. | started up a plant once that was shut down

for a long tinme and every packing gland in the plant
| eaked. So just repacking themwhile you' ve got the
chance and doing themall is probably economc. And
that's what you're doing.

MR. CROUCH  That's what we're doing
Rat her than trying to pencil whip stuff, we've taken
t he conservati ve approach to go do the nai ntenance on
it or do the replacenent on it.

DR. SIEBER. Okay. Your bill for
unbrellas will go down.

MR. CROUCH That's right. 1In-vesse

work, we've done the -- replaced the control rod
drives. It's not actually in-vessel. |It's under
vessel. W replaced all of the control blades. W

replaced all of the LPRVs. W' ve al so done the BWR-

VI P inspections of the vessel internals.
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Next slide, please.

Just to give you an idea of the scope,
there's some nunbers up there. As you can see, nany,
many feet of large bore and snmall bore piping. Many
hangers have been replaced. Mles and miles of cable
repl aced t hroughout this project.

CHAI R BONACA: Let ne ask you a question,
however. In the context of the power uprate, you're
tal king about two | arge transient tests.

MR CROUCH. That's correct.

CHAI R BONACA: kay, but you're restarting
this plant al nost as a new plant, so you nust have a
full start-up progranf

MR. CROUCH: Yes.

CHAI R BONACA:  And you're probably testing
system by systenf

MR. CROUCH: Yes.

CHAI R BONACA: Before you do integra
tests?

MR, CROUCH: Yes.

CHAI R BONACA: (Okay. And how do you
integrate this programand if there is no nention of
it, perhaps we conme into the power uprate tests and it
seens to me as | was reading that you would have

conducted this test of the 100 percent power anyway
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al r eady.

MR, CROUCH:  Yes.

CHAI R BONACA: Those two that you
nmenti oned, |oss of feedwater.

MR CROUCH. No. Qur restart test program
which is driven by the nuclear performnce plan |
referred to earlier, it is a conbination of conponent
testing that you do as part of your post-nodification,
post - mai nt enance testing, acconpanied wth your
surveillance testing, driven by tech specs,
acconpani ed with special tests that were driven out of
what's called our baseline test requi renents
docurents. So we woul d have gone out and tested every
safety function throughout the plant.

And so it's a conbination of individual
conmponent tests and integrated full-systemtests and
t hen i ntegrated-systemtests.

The restart test programwas not going to
re-performthe |l ow rejection or MsIV closure. Those
tests were done back at initial licensing and it was
our opinion at first that we would not re-perform
those tests. However, through the discussions with
the staff we're now going to redo those tests at the
new 105 percent power.

CHAI R BONACA: So you don't have plans to
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have those?

MR CROUCH W did not initially plan to
have them W are now going to do them

CHAI R BONACA:  All right. Thank you.

MR. CROUCH: Next slide, please.

As Eva talked about, we initially
subnmitted our continued power uprate for Unit 1 in
2004. That was going to go straight to 120 percent
and we began installing the upgrades on Unit 1 to go
to the 120 percent.

As we -- just about the tinme that we were
maki ng our initial submttals is when the probl ens
with Quad-Cities started showi ng up and we started
seeing these industry-wi de issues. W initially were
going to go forward with the 120 percent.

W created a scale nodel. We went and ran
tests on for the steamdryers, collected data on the
scal e nodel, did anal yses and were -- we were pl anni ng
on using that as our verification for why it was
acceptable to go to 120 percent. Through di scussi ons
with the NRC staff, it was decided that that was not
a sufficient basis for it and that's why as Eva
nmenti oned, we are backed up and taken the data, actual
pl ant data for Browns Ferry on Unit 2.

DR. PONERS: You said you constructed a
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scal e nodel ?

MR, CROUCH: Yes.

DR. PONERS: How do you scale it?

MR CROUCH It was scaled -- it's a 117
scal e.

DR. PONERS: Wiy is that appropriate?

MR. CROUCH: Joe Valente, can you hel p us
her e?

MR. VALENTE: The question was why was a
scal e appropriate?

DR. POAERS: | nean how do you go about
scal i ng sonet hi ng for phenonena you don't understand?

MR. VALENTE: It was geonetrical scaling
t hat was done based on paraneters.

DR. PONERS: Wiy is that appropriate?

MR VALENTE: Well, it had a |lot of issues
wi th the various scal e factors approxi mate the act ual
conditions and staff in discussionwith us essentially
rejected it, based on those unknowns and subsequent
review. W agree. It wasn't a satisfactory approach.

DR. CORRADINI: So are those results
avai l able in sone fashion?

MR. VALENTE: The scal e nodel approach?

DR CORRADINI: Yes. W had sone data.

MR. CROUCH  The scal e nodel approach
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results were all submtted.

MR VALENTE: Yes. GE had sone data and
we did submt.

DR. BANERJEE: In the report?

MR. CROUCH It was not being used as our
basis, but it was submtted.

DR. CORRADI NI :  Thank you.

MR. CROUCH So as a result of running in
t hese questions on the steamdryer, as we were getting
closer and closer to Unit 1 restart, we recognized
that we would not be able to go collect the data and
do the analysis for the 120 percent intime to support
our proposed restart date. W decided instead to
backup to the 105 percent.

W have operating experience on Units 2
and 3 that shows that the dryers are fully capabl e of
wi t hstanding 105 percent. So we nmade a separate
subnmittal back in Septenber to request to go to 105
percent, with the understanding that we would go and
coll ect the data, actual plant data, do the analysis
and resubmit that as our basis for going to 120
per cent .

CHAI R BONACA: You keep tal king about
coll ect data and performthe analysis at 105 percent

power .
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MR. CROUCH: Right.

CHAI R BONACA: \What we di scussed before
that actually what you have agreed to is to nonitor
power escalation all the way to 120 percent power,
simlar to what has been done.

MR CROUCH. That's correct.

CHAI R BONACA: So that's not an anal ysis
supporting 105 percent data. Your sinply acceptance
of the developnment of the nonitoring programto
noni tor vibrations.

MR. CROUCH Wiat you do is you go and
collect the data. W can tal k about that nore, but
you strain gauges to collect the data off the steam
l'i nes.

CHAI R BONACA: At 105 percent power?

MR. CROUCH. At 105 percent power and
using the strain gauges, you can convert the strain
gauges data i nto pressure pul ses inside the steamline
whi ch they use to calculate a | oading that goes back
to the steamdryer. At that point you do the analysis
of the steamdryer at 105 percent and then you | ook at
the results to make sure you' ve got sufficient margin
to go on up to the next thermal -hydraulic point which
woul d be 110 percent. You collect data again and redo

the anal ysis at that point.
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CHAI R BONACA: That is --

MR. CROUCH. That is a step-by-step

process.

CHAI R BONACA: The analysis for the next
st ep.

MR. CROUCH: That's right.

CHAI R BONACA: Not for the 110 -- al
right.

DR. BANERJEE: | guess the hope is with
all the patches and tie bars that you ve added to
t hese dryers that they' Il hold up, right?

MR. CROUCH. That's the hope.

DR. BANERJEE: That's the hope.

MR. CROUCH: And we on Browns Ferry 2 and
3, we've seen just mnor danage to the steamdryers.
It has not been caused by the pressure fluctuations.
The damage that we saw was due to a lifting probl emwe
had. And so we've seen no indications of any problenms
at all at 105 percent.

DR. BANERJEE: Right, 105.

MR. CROUCH Right. W have other plants
out there that have also gone on up to 120 percent
with no problens, so we will be doing it, not only the
nmonitoring of the steam line stresses as we just

tal ked about, but you'll also be doing nonitoring for
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t he noi sture carryover, |ooking for that; | ooking for
any pressure pulses in your steamlines. Those kinds
of things would be indicative of the problem

DR. BANERJEE: Do you have any strain
gauges? You will speak to this tonorrow, won't you in
detail ?

MR. CROUCH: W can show you pictures of
where we put the strain gauges.

DR. BANERJEE: (kay.

MR CROUCH: It's better to wait for these
detail ed questions. W'Il| talk about that l|ater.

Ckay, next slide, please.

Page 10 there. As we tal ked about, we did
make our EPU application based upon CGE s extended
power uprate licensing topical reports, the ELTRL and
2. W also did a conmparison to the review standard to
make sure we've supplied all the information. |f you
ook in our applications, since we are a pre-GDC
plant, if you look at the review standard, quite
frequently it refers to GDCs. So we supplied was |ike
a road map to get fromour application to the RS-001
format. You kind of have to go through a step-w se
process, but we nade sure we supplied all the
information in the RS-001.

As we started out to make our submttal

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




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

64

we also went out and did an industry-w de search,
| ooking for all the RAIs that have been submitted on
any other plants' EPU applications and we addressed
those explicitly in our application up front.

As we tal ked about sonme here, when we've
made our 105 percent submttal, in sone cases we
utilized the anal yses that were performed 420 percent,
si nce they were boundi ng. However, we al so recogni ze
there are sone places where the 120 percent anal ysis
di d not accurately or adequately refl ect what woul d be
operated at 105 percent. So in the area of the fuel
anal yses, we have backed up and re-perforned the
vari ous anal yses at 105 percent.

And one of the anal yses that you referred
to earlier, Dr. Bonaca, was a submittal that's due to
you on January 31st and that is part of that fuel
analysis that's conmng. W're still on track for
that, as far as | know.

Greg Storey? He says yes, we are.

CHAI R BONACA: That's the only anal ysis
you' ve done on 105 is really the fuel.

MR. CROUCH. The fuel is the only analysis
that was explicitly redone at 105.

Next slide, please.

Just to give you an idea that this is a
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conpari son of the current val ues at 100 percent versus
105 percent, obviously the thernal power goes up
Everything el se pretty nmuch scal es up appropriately.
We're using the sane rod Iine on the power flownmap is
what we used before, so that results in the full power
core fl owrange bei ng reduced si nce you' ve sinply gone
up the sane rod line to a higher power |evel

As part of the application, we are also
requesting a 30 psi increase in reactor dome pressure
and that will put us at the same pressure as what
Units 2 and 3 currently operate at.

MR. SIEBER:. That takes you out of the
constant pressure uprate topical --

MR. CROUCH: That's correct. For Unit 1,
we coul d not use the CPPU process because it was not
constant pressure.

MR. S| EBER:  Ckay.

DR. BANERJEE: Was it essential that you
i ncreased the pressure?

MR. CROUCH It was essential on Unit 1
that we increased the pressure to nake the Unit 1
operate like 2 and 3. You probably could have
achi eved the full 105 percent uprate wi thout doing the
pressure increase, but we didn't want to operate the

two units separately or differently.
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MR. SIEBER  There's | ess changes you have
to make to the turbine point.

MR CROUCH. That's correct.

MR. SIEBER. Nowto go to 120 you woul d
have had to -- you wouldn't do that, it would cause
some pressure in there, right?

MR. CROUCH: Fromthe 1050? Yes, it wll

be a constant pressure. It will stay at 1050.
MR SIEBER It will stay at 10507?
MR. CROUCH: Right.
MR. SI EBER: Ch, okay.

MR. CROUCH. And actually, when we took
Units 2 and 3 from 100 to 105, we raised the pressure
and did m nor changes to the turbine nozzles. Wen we
went from -- when we go from 105 to 120, we're
replacing the high-pressure turbine and we'll talk
about that here in a nonent.

MR. SIEBER: But you haven't done that
yet.

MR CROUCH On Unit 1 that has been done.
It has not been operating yet though.

Next page.

A few nore operating paraneters there
Not hi ng of significant interest there on that page,

other than as you refer to, the second |line item
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there, the pressure at the upstream side of the
turbine stock valve by raising the pressure |like we
did to 30 psi, and making the turbine control valves
control the pressure at the same point, we were able
to maintain the same unit pressure to the turbine.

Next slide, please.

To give you an idea of the nodifications
that we performed for EPU, as that slide | talked
about earlier which showed many, many nodifications
goi ng on, nost of the nodifications that performed the
Unit 1 restart were not required for EPU. They were
required for all these other programs, but here |'m
going to tal k about nodifications that were explicitly
required for EPU

|"mgoing to start over on the left side
of the page --

CHAI R BONACA: Pl ease, before you nove on,
so that pages 11 and 12 really are specific to 105
percent paraneters?

MR. CROUCH. They are specific to 105
per cent .

CHAI R BONACA: One hundred five percent
and you perforned the analysis to support that?

MR CROUCH: Yes.

CHAI R BONACA:  Ckay.
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MR. CROUCH. So on page 13, starting over

on the left side, with the reactor, which is shown in
red. One of the first things we had to do was rerate
the recirc punp notors. The core flow does not
change, but we had to change the recirc drive flow
just a little bit because of the increased pressure
drop through the core, so the total core fl ow goes up
a very small anount.

The recirc drive flow is very snal
amounts. W had to rerate the notors.

MR. SIEBER. How do you do that?

MR CROUCH It was --

MR. SIEBER. Does that require a bigger
not or now?

(Laughter.)

MR. CROUCH: GE goes through and does an
anal ysis of the notor and shows that you can drive it
alittle harder.

MR. SIEBER. Al right. So you're going
to have a greater tenperature?

MR CROUCH: Yes.

MR. SIEBER: And cooling | oad?

MR CROUCH: How.

MR SIEBER. How are those notors cool ed?

By air?
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MR. CROUCH: They're water-cool ed.

MR. SIEBER. Water-cooled. Gay. And
that was taken into account in the analysis of
adequacy of the cooling water and outlet tenperature
and all that?

MR. CROUCH: Yes.

MR. S| EBER.  Ckay.

MR CROUCH As we've tal ked about, on
Unit 1, we have perforned nodifications to the steam
dryers in anticipation of going to 120 percent. W
have repl aced the portions of the outer structure that
was originally one half inch steel plate. W replaced
it with one inch steel plate to make it nore robust.

Movi ng on down the steamlines, the high-
pressure turbine, as we tal ked about, we have repl aced
t he hi gh-pressure turbine rotating el enents on Unit 1.
So we get the additional energy out of the steam So
you can utilize the same inlet pressure and just
change the pitch of the turbine blades and get the
addi ti onal energy out.

MR. SIEBER: It's all reaction blading?

MR CROUCH: Yes.

MR. SIEBER. (Okay. Most of them are.
They' ve been upgraded like this.

MR. CROUCH Once the steam | eaves the
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hi gh- pressure turbines, it goes through the noisture
separators. W do not have noi sture separator
reheaters. W only have noisture separators. W've
replaced the internal veins inside the npisture
separator to renove a higher percentage of the
noi sture out. W were originally sonmething |like an 85
percent steamrenoval and we'll be up well above 90,
after doing this.

DR. BANERJEE: 1Is it normal not to reheat
in this after noisture separation?

MR. CROUCH. CQur plant is not nade with
reheaters.

DR. BANERJEE: | know, but is it usual not
to?

MR. CROUCH | don't know what -- sone
pl ants have noi sture separators on it. Sone of them
have noi sture separators reheaters.

DR. BANERJEE: Just take it out.

MR. SIEBER. Usually, PWRs have npi sture
separator reheaters, sone boilers do not.

| take it the pressure drop across that is
greater than.

MR CROUCH | don't know if the pressure
drop is --

MR. SIEBER. More bl ades to get nore water
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out tells ne nore pressure drop.

MR. CROUCH: M ght be.

DR. BANERJEE: You'll probably get nore
water at the | ow pressure end w thout the reheat.

MR. CROUCH: You would get nore npisture
than you would if you had a reheat, yes, but by
changi ng internal bl ades, we renoved it. 1|'ve
forgotten the exact nunber. Sonebody renenber, it's
sormet hing |'i ke 96 percent of the noi sture or sonet hing
like that. [It's a real high percentage of noisture
that we got out with this.

MR. SIEBER  You just have to look at it.
| think in al nost every turbine application, the | ast
coupl e of rows of blades, you see drops of water.

MR. CROUCH: Ckay, noving on down the nain
generator has been rewound to handle the increased
el ectrical output. W' ve also replaced the main bank
and the spare transfornmers out in the yard. That was
not driven solely by power wuprates, but was a
conbi nati on of power uprate and just |ongevity of the
transforners.

W' ve al so i ncreased the cooling inwhat's
called the iso-phase bus that the duct cool ers that
cool the buses going out to the transforners, they

were originally a single fan. W' ve now gone and
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replaced themwi th dual fans that are bigger, so not
only have we increased the cooling capacity, we've
al so increased the reliability of it by doing that.

Once the water conmes out of the hot well,
we made nmmj or changes to the punping systens sendi ng
the water back to the reactor. The condensate in the
condensat e booster punps, we have upgraded them so
that they -- the condensate booster and reactor feed
punps have all been upgraded such that we originally
operated such that we have three trains of punps and
if we were to lose a single punp in one of those
| evel s, condensate booster or feeds, we would have to
reduce power.

W have gone and repl aced punps such that
now, even after the | oss of one of those punps we'll
still be able to operate at 100 percent power w thout
any runbacks. So by doing this, we've added margin in
the plant to prevent and power derates or any reactor
trips.

W've also gone and added additional
condensat e demineralizers in to increase the clean-up
capacity of the system The feedwater heaters, we had
to rerate the shell side on the nunber three heaters
because of the additional punping capacity. The

pressure was hi gher than what the original shell was
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rated at, so we've gone and increased the shell
pressure on that.

That kind of gives you an idea of the
magni tude of the nodifications that were done to
support EPU. Cbviously, there's also and | haven't
shown on this page here, lots of set-point changes
associated with the neutron nonitoring and various
systens out there. So we've taken all that into
account as part of the Unit 1 restart nodifications.

MR. SIEBER. Did you have to nake any
changes to the flow capacity of the reactor water
cl ean-up systemto make that function as -- with the
same water quality as it would have at 100 percent
power ?

MR CROUCH. W did not originally do
that, but we have since gone and increased the RAU
capacity to help maintain the water clarity.

MR. SIEBER It seens to nme a | ot of
peopl e woul d argue that you haven't changed t he vol une
of the systemany, so the capacity of the RACU doesn't
need to change, but you're putting nore material into
the reactor that can settle out there and so it just
seens to ne that you have to increase the capacity of
the systemto renove it.

MR. CROUCH: We have done that.
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MR. SIEBER: You' ve done that. Ckay.

MR, CROUCH:  Yes.

MR. SIEBER: How effective was it during
prior operation? Sone plants it wasn't too good.

MR. CROUCH. Rich, can you help us with
t hat sone?

Rich is engineering manager and oversaw
the work to go in and increase the RACU fl ow.

MR. DeLONG M nane is Rich DeLong. I'm
the Site Engineering Manager, Browns Ferry. W' ve
actually conpleted the test in Unit 3 and Unit 3 is
operating at the higher, al nost double the recirc fl ow
or RANCU fl ow.

W saw, i mredi ately saw a coupl e tent hs of
a PPMdecrease in sul fate concentration inthe vessel.
Not a whole lot of difference in any of the other
constituents. They were just so |low and the exit
conditions fromthe dem neralizers were already near
pure water. So we haven't seen it. | think we'll see
two things occur when we go to extended power uprate
and that nunber one, we'll see, we'll be able to
continue to mamintain very low levels of sulfate
concentration, those things. And our recovery from
transients will be nuch better at that higher flow

rate.
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MR SIEBER  Shorter.

MR. DeLONG That's exactly right. W'l|
be able to get back inside our normal, what we
consider our normal operating paraneters of post-
transient or follow ng a start up much qui cker than we
currently do because the system in Unit 3 is
perform ng very, very well at the increased flows.

On February 9th, we'll do the sanme testing
we didinUnit 3 on Unit 2 and t hen subsequently raise
its flow permanently on the back end of doing that
test and upgradi ng our procedures.

W wanted to do this test on each unit
because they do have small differences in the
configuration of the <clean up system piping,
etcetera, to make sure we didn't mss a particular
operating paraneter that was slightly different and
change our philosophy for operating at those higher
flows. W' re pushing the systemup there near its
operating margi ns so we've got to be careful.

MR. SIEBER. Sounds |like to nme that your
systens originally were working pretty well and taki ng
steps to adjust the flow capacities to make t hem neet
t he new operative paraneters.

MR CROUCH. That's correct.

DR. BANERJEE: How are you nonitoring the
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flows. Are they Venturis?

MR CROUCH How is RVC flow neasured? |Is
it flow Venturi? They say yes, it's a flow Venturi.

DR BANERJEE: A Venturi, and it's the
same t hroughout this uprate?

MR. CROUCH: Yes.

DR. BANERJEE: And they're all the sane,
all the units?

MR. CROUCH: Yes. Any other questions on
t he EPU nodifications?

DR. ABDEL- KHALI K:  You indicated that you
replaced the punps, so that if you |ose one out of
three, you can still operate at 100 percent power?

MR. CROUCH. That is correct.

DR. ABDEL- KHALI K: That 100 percent, is
that 120 percent?

MR. CROUCH: Yes.

DR. ABDEL- KHALI K:  Ckay.

CHAIR BONACA: This is an additional
guestion regarding the EPU. In the spent fuel
anal ysi s, okay, now you need -- you show a coupl e of
di fferent configurations that you can use to cool and
for exanple, one is one train each of spent fuel pool
cool ing system and ADHRS system

MR CROUCH Right.
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CHAlI R BONACA: s it the sane

configuration we had before the uprate?

MR, CROUCH: Yes.

CHAI R BONACA: Ckay, so even before
uprating, you needed tow punps?

MR. CROUCH: Yes.

CHAI R BONACA: Ckay, so you're not
changing -- I'"'mtrying to understand.

MR. CROUCH: The fuel pool cooling system
itself is not -- the cooling function of fuel pool
cooling is not a safety-related function, the safety-
rel ated cooling of the fuel pool is done by either RHR

system or this ADHR system It's also not safety-

rel at ed.

CHAI R BONACA: But now you need one thing
each?

I'm trying to understand about the
reliability.

MR CROUCH Let us take that as a
guestion. W' Ill get back to you on that.

CHAI R BONACA: Ckay. | would Iike to have
an answer before the neeting is over.

MR. CROUCH. Are we ready to nove on?
Slide 14.

Just to -- | want to talk, touch on a
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couple of little small topics here that don't really
fit into things in the future, so just to give you
sone idea as far as grid reliability. W did do
studies of the gridreliability to make sure that once
we, first of all, brought Unit 1 back on service and
then also | ook at the fact that we were uprating al
three units to nake sure that our grid had the
capacity and reliability to continue to neet its
requirenents. TVAis a little bit unique in that we
both own the grid and operate the plant. So we can
control everything to nmke sure that we're in
conpliance with the various FERC regul ations and the
vari ous GDCs.

So we have done t he studies that confirned
both the reliability and the capacity and we still
continue to neet the GDC-17 requirenments. W also
have ensured that we neet our mega- VAr requirenents.
W wll -- as we operate the plants, the | ow
di spatchers require certain anmounts of nega-VAr for
t he pl ant and we' ve shown that we have that capability
to meet their requirenents.

MR SIEBER | take it that probably sone
pl ace on your system you have plants that nmajor
function is to supply VArs or heat VArs? |Is Browns

Ferry in that position at any timnme?
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MR, TILL: I"mDavid Till. I'mthe

Transmi ssi on Pl anni ng Manager with TVA

Browns Ferry is not in that position. W
have only one fossil plant on our systemthat is
really vital to VAr support.

MR. SIEBER. Ckay. Now that you're up
there --

(Laughter.)

| have one additional question. Usually,
you cal cul ate the voltage reduction to the safety
systens in the plant if the unit trips. Nowin the
case of Browns Ferry, have you done that cal culation
to determ ne howfar the voltage will dip at the plant
if all three units trip fromsone conmon cause?

MR TILL: Let nme nmake sure | understand
t he questi on.
S| EBER:  Ckay.
TILL: If all three units trip --

SIEBER  Right.

2 % 3 %

TILL: The calculation as to what wi ||
be the effect inside the plant?

MR. SIEBER. As far as under-voltage is
concer ned.

MR TILL: No, we have not. That's

outside the scope of the off-site power cal cul ations
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that we perform

MR. SIEBER: Have you done it for one unit
tripping?

MR TILL: W have. W've done it for one
and we've done it for one unit tripping with the other
two off-1ine, the difference being that the systemhas
al ready conpensated before the last unit trips.

MR. SIEBER. You're going to have,
dependi ng on how you control your -- for all system
generation, you would have a period of naybe 30
seconds where you're recovering. But that would be
| ong enough to operate sone of the trips, sone other
trips on the shift. |I'mcurious as to how far you
got. | think the regulations don't require you to
assume that everything goes back at once.

| just wondered if you had done that.

MR TILL: W' ve not gone quite that far

no.

MR. SI EBER. Ckay, thank you.

MR. TILL: Thank you.

MR. CROUCH. Any other questions on the
grid?

Next slide, please.

As Eva tal ked about, when we were here
back in previously for the license renewal
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application, when we applied for |license renewal, due
to the fact that we were applying for license renewal
and EPU at the sanme tinme, in order to nmake sure that
there was no confusion as to what was actual ly being
approved for |icense renewal, we -- even though a | ot
of the license renewal evaluations were done at 120
percent, the |icense renewal application only applied
to 100 percent power.

And so during the ~course of the
conversations with you back at that tine, as you kept
aski ng questions, what is the inpact of EPU on this
Iicense renewal and we kept saying we'll get to that
later, well, this is now | ater.

And so we're going to talk about the
i mpact of EPU license renewal. W've gone and | ooked
at it fromthe standpoint of the operational changes.
When you go to the EPU you obviously increase the
reactor pressure. You've also increased pressure
t hroughout various other systens. You' ve increased
flow rates, tenperatures, neutron fluence and
radi ation | evels.

Al so going to EPU, we've | ooked at it from
t he standpoint of what naterials are out there, both
the existing nmaterials that were not replaced in Unit

1, as well as any newmaterials that were put into the
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pl ant .

As we went through these, we -- as we did
each one of the nodifications in Unit 1, our license
renewal staff | ooked at the nodifications, based upon
the 120 percent conditions with the materials that
were being installed, as we they went through the
eval uated the inpact on the license renewal .

So next slide, plese.

They factored the EPU inpact into their
vari ous scopi ng and screeni ng studi es that were done,
agi ng nanagenent reviews, aging nanagenent programnms
and the tine limted aging analyses. |In particular,
there were four itenms here that were picked up as
applying directly tothe tinme |imted agi ng anal yses:
the neutron enbrittl ement of the reactor vessels, the
netal fatigue on the reactor vessel and internals, the
EQ of electrical equipnent, because of the increased
radiation levels throughout the plant; and also
primary contai nment fatigue.

As they did the evaluations, they
concluded that obviously since they had done the
eval uations at 120 percent that they found things to
be accept abl e.

Next slide, please.

I n addi ti on, another topi c we want to t ake
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on is Appendix R and fire protection. The Browns
Ferry Fire Protection Plan is a plan that's put
together for all three units. W have perforned
nodi fications in Unit 1 to bring us into conpliance
wi th t he NFPA codes. W replaced the sprinkler system
and all the detector systens up to the code standards.
W' ve al so gone through and eval uated the plant for

t he Appendi x R scenari os using t he current net hodol ogy
for how you evaluate fire loadings and the fire
scenari os.

Comi ng out of that fire protection plan,
we have the safe shutdown instructions. This is the
pl ant procedures that proceduralize the manual
operator actions that are required in order to respond
to an Appendix R fire.

Qobviously, as you bring athird unit into
the operation, there will be additional actions in
that there's actions over in Unit 1 that were not
previously, but there are no new types of operator
actions created as aresult of bringing the third unit
on line. If you had to go over into Units 2 or 3 and
operate a certain breaker, when you go over in Unit 1,
you're operating the sanme type of breaker over there.
So no new types of manual actions were created when we

went to Unit 1.
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There's an on-going NRC inspection that

will be comng in to look at our Appendix R nanual
operator actions. | believe it's going on right now.
Next week, got noved a week. So that will be com ng

in and validating our actions to neet our procedures,
to meet our fire protection report.

Next slide.

Unit differences. As we returned Unit 1
to service, as | said, we intended to do all the sane
nodi fications on Unit 1 as we previously perforned for
Units 2 and 3. However, in a few cases, we have
intentionally installed some unit differences. 1In
some cases, it was to elim nate unnecessary equi pnent .
O her cases it was to address obsol escence.

The first one here on this sheet is the
LPCI cooling injection cross tie valve. Wen the
pl ant was originally configured, we have what was
referred to as the LPCl | oop sel ection | ogi c which was
an i nstrunentation systemthat was for the purposes of
attenpting to detect which of your recirc |oops had
broken and then to direct all of your RHRflowto the
unbroken loop. Well, we later found out as several
people in the industry did, that there is a potenti al
single failure out there such that if this single

failure occurred, you coul d be dunping all of your RHR
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out through your broken | oop. So we renoved LPClI | oop
sel ection | ogi c back before we actually even operated
it.

I n order for that function to occur, there
was a cross tie between the two RHR | oops that had an
isolation valve init. As part of renoving that |oop
selection logic, we went and closed that isolation
valve. That line existed in all three units.

Vel l, the valve over the years has had a
problem of Ileaking through. So it creates a
mai nt enance headache. So as part of Unit 1 recovery,
since we don't need the |ine anyway, since we renoved
the LPCl | oop selection logic, rather than going and
cl osing the val ve and renovi ng power fromit, we just
went and physically renoved the line fromthe plant.
So even though it is a physical difference in the
pl ant, operationally there is no difference to the
pl ant .

Another item that will be different in
Unit 1 versus 2 and 3is in the control room W have
installed the newer paperless recorders. As far as
t he operators are concerned, they' Il still be getting
the sane information, they just won't have the rolls
of paper to deal with.

The LPCI MG sets, the RHR punps have LPCl
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M5 sets on themin Units 2 and 3 that continue to
provi de power to the MGsets in the event of the -- we
have a | oss of offsite power and we're swappi ng over
to diesels. W have done the analysis for all three
units and denonstrated that we do not need to have the
LPCI MG sets because we reconfigured the electrica
side of the plant now W've installed that on Unit
1 and we've renoved the LPCI M5 sets. W have a
project in place to go and do this sanme nodifications
on Unit 2 and 3, so we'll bring them back the sane.

On Unit 1 for the | ow pressure turbine,
we' ve installed nmonobl ock turbine rotors. This is a
design that's put in place to elimnate the turbine
bl ade cracki ng problemthat we've had throughout the
i ndustry.

Hydr ogen/ oxygen analyzers, it's just
slightly different on Units 2 and 3 in that it's a
single train type system as opposed to dual trains.
Same way with PAS. W've scoped it down based upon
t he newer regul ati ons that have come out since we did
Unit 2 and 3 restart.

As | nentioned al so, obsol escence, we're
replacing things. And what we tal k about here is on
some of our instrunentation, rather than having a

brand X conponent, you can't buy a brand X any nore,
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SO we've now gone to a newer conponent. it does the
same function. |It's just a slightly brand name. It's
got the sane operating characteristics. W've done
that on valves, different things |like that where you
cannot buy a particul ar conponent any nore.

Once we get done with all of this, the
units will be operationally simlar. oviously,
things Iike LPCI cross tie valve, it doesn't affect
the operation. The only difference would be is when
Tony goes out to do his lot valve check list. He
won't have to verify that valve is closed.

CHAIR BONACA: WII the procedures be
i denti cal ?

MR. CROUCH. The procedures are identical
wi th the exception of what's required to address t hese
type of things.

CHAI R BONACA: | was tal king about the
ener gency procedures.

MR. CROUCH. The energency procedures are
t he same.

CHAI R BONACA:  Yes.

MR. CROUCH. They're not the sane
docurent. We have procedures for each unit.

CHAI R BONACA: The reason why |'m asking

i s you have interchangeabl e crews, right?
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MR. CROUCH: I nterchangeabl e cool ers?

CHAI R BONACA: No, crews.

MR. CROUCH. Crews, yes. W have crews
that they're licensed for all three units and they
rot at e.

CHAIR BONACA: So | will expect that the
list for the energency planni ng procedures, you wl|
have no differences?

MR. CROUCH: That's correct. Okay, next
slide, I'"'mnot going to go over these. (oviously,
this is just a list of acronynms for you, as you | ook
t hrough our slides and hear our discussions. |f you
hear one of us refer to an ADHR or RHR or sonething
like that, if you' ve got a question, here's the
acronymfor it.

MR. SIEBER: So | ook them up ourselves,
right?

(Laughter.)

MR. CROUCH. You can | ook them up
your sel ves.

(Laughter.)

MR. CROUCH: Any further questions? Thank
you. I'Ill turn it back.

MR. SI EBER.  Thank you.

CHAI R BONACA: | woul d propose we take a
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break now, rather than waiting until the end of the
presentation. It's already 10:10. |If that's okay,
t hen we neet again at 10: 30.

(O f the record.)

CHAI R BONACA: W are ready. So before we
nove into this presentation, | believe that M. Crouch
a response to nmy question regardi ng the configurations
for spent fuel pool cooling. | asked the question
because in the SER they state that an increased power
uprate, the |licensee anal yzed two configurations. 1In
each one of the configurations, the |icensee is using
two punps from different systens. | was asking
whet her this was true al so before the power uprate to
deternmine the reliability of the system And | think
| have a response to that.

MR ELMS: M nane is Tony Elns. [|I'mthe
Operations Manager at Browns Ferry. For 105 percent
power in the current configuration on Unit 2 and Unit
3, fuel pool cooling is designed with two 100 percent
capacity punps and heat exchangers. The offload on
the core, we control the anpbunt of heat we put in the
spent fuel pool by the rate that we offl oad the fuel.

W also have the augnmented decay heat
removal systemwhi ch suppl enents fuel pool cooling and

the procedural requirenments as tenperature rises in
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the fuel pool at 125 degrees, we have an additi onal
systemthat's suppl enmental fuel pool cooling fromthe
RHR system So it would be placed in service al so.
So the tenperature rises, we do have additional heat
renmoval mechani sns that we can put in service.

W have had no problens at 105 percent
mai nt ai ni ng spent fuel tenperature.

Any ot her question?

Thank you.

CHAI R BONACA: The only other question
have in addition is this was true also before the
power uprate, but what this shows nme, for exanple, in
configuration 2, where you're using spent fuel pool
cool ing and t he RHR system okay, probably you did not
use both systens before the power uprate and now you
may need both punps to provide the sanme cooling, just

because a hi gher heat | oad.

MR. ELMS: That is a possibility and those

systens will be available if they are needed.

CHAI R BONACA:  All right. Thank you.

All right, let's proceed wth this
presentation on plant systens.

M5. BROWN: Thank you. In this
presentation, we wll be discussing the bal ance of

plant, fire protection and habitability, filtration
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and ventilation reviews. These areas are addressed in
Sections 2.5 and 2.7 of the staff's safety eval uati on.

Qur approach in all the presentations is
to focus our discussions on the nore significant
changes and process variables and EPUrelated
nodi fications. Unaffected or mnor effects nay be
nmentioned, but generally, it is our intent not to
dwel |l on them

The met hodol ogy usi ng for operating a unit
entails increasing reactor power along specified rod
and flow lines. For balance of plant systens, this
results in an increase in mainsteamand feedwater flow
and an increase in reactor pressure.

For the Browns Ferry units, the pressure
i ncreases contained in the five percent review, along
with the scaled main and feedwater increases. As
di scussed previously, there are certain review areas
where the revi ew conducted for the 120 percent bounded
all aspects of the 105 percent and was applicable for
all three units.

I n the bal ance of plan area, this is true.
For the power uprates, specifically, the Unit 1 105
percent review, the 120 percent review had been
conpl eted. For the 105 percent, the staff took

anot her | ook to ensure that the i nfornati on subm tted
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conpl etely bounded the 105.

Additionally, the technical review in
t hese areas was al so perfornmed for Units 2 and 3 and
found acceptable. Therefore, the information that
follows is presented as staff's review for all three
units at both power |evels.

Staff's review found several areas which
were mnimally affected which, as we discussed
earlier, means that these functions nay not be power-
dependent or the associ ated system changes do not
significantly change or alter the perfornmance
requi renents for these systens. So if we |ook like --
if we look inthe area of internal hazards, we | ook at
fl ooding. W have al so | ooked at equi pnent and fl oor
drains, the <circulating water system and fire
protection. W |ooked at component cooling water
systens and we found this true for the ultinate heat
si nk, balance of plant systens, mainsteam the main
condenser and turbine steam bypass system gaseous
liquid and solid waste managenent systens as well.
Some additional considerations like |Ilight |oad
handl i ngs and a di esel fuel oil and transfer systens.

I n these areas there were nore significant
i npacts seen such as internally generated mssiles

under internal hazards, or the turbine generator and
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pi pe failures. For conponent cooling and decay heat
removal , there are obvious inpacts as you previously
di scussed with TVA on spent fuel pool cooling and the
obvi ous nodifications required to the condensate and
feedwat er systens to achi eve 120 percent.

The staff's review found that consi stent
with a generic analysis, the existing design was
adequate to bound power uprate effects in the area of
internal hazards, fire protection, fission product
control, waste managenent and nost of the bal ance of
pl ant systens. A nore detailed review was required
for the changes for spent fuel pool cooling and the
condensat e and feedwater punp nodifications.

This slidereally covers, | think what TVA
just discussed, where we addressed the fact that of
t he increased heat in the spent fuel pool, so | think
why don't we just go to the next one.

W're going to talk a little nore about
the admi nistrative controls. To ensure adequate spent
fuel pool cooling, the |licensee has perfornmed an
anal ysis for the offl oad scenarios, each cycle prior
to each offload to ensure that when core offload
commences, the spent fuel pool tenperature limts can
be rmaintained, that the tine to boil is known and

adequat e backup cooling capability is avail able.
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In addition, the |licensee indicated that
the adm nistrative controls will be used to ensure
that the cooled tenperature limt and tinme to boi
will conti nue to satisfy i censing basi s
consi derations and that backup cooling capability is
provi ded for all spent fuel pool cooling scenarios.

These actions provi de reasonabl e assurance
that the available fuel pool cooling systens are
adequate to support the increased decay heat as a
result of power uprate.

For Units 2 and 3, the submittal includes
a change to the original 95 degree limt. As Unit 1
was shut down, the tenperature was never changed, but
i n support of the previous 5 percent power uprate for
Units 2 and 3, the UHS tenperature limt for the RHR
service water systemwas decreased to 92.5 degrees in
order to satisfy suppression pool tenperature and
cont ai nnment perfornmance consi derations.

The EPU analysis restores the ultinate
heat sink tenperature limt for the RHR service water
systemto 95 degrees. As containnent design limts
will continue to be satisfied at the higher ultinate
heat sink tenperature limt for RHR service water
during EPU operation, this change was found accept abl e

by the staff.
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Modi fi cati ons were nade to t he condensat e,
condensate booster punps and notors and feedwater
punps and turbines to accommobdate the increased flow
required for EPU operation. The condensate feedwater
system as nodified, should remain capabl e providing
adequate flow at the EPU operating pressure and
mai ntains sufficient margin so that a trip of one
feedwater punp will not result in a reactor trip.
Staff reviewconfirned that the anal yses support these
concl usi ons.

However, to confirmthe transi ent response
is as expected, the staff has inposed a I|icense
condition requiring performance of a single punp trip
test. This testing will be required on Unit 1 at 105
percent and possibly at 120 percent while testing for
Units 2 and 3 will be performed at 120.

For the balance of plant areas, in
addition to this Ilicense condition, sever al
commitrments were made to better clarify existing
processes. Wen we | ook at the -- given the
i nformation provi ded, supports the acceptance criteria
and gui dance outlined here, the NRC staff found that
t he bal ance of plant areas are acceptable, based on
the evaluation results satisfying the acceptance

criteria, given the <conpletion of the license
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condition requiring single punp trip testing and the
commtment to inplenent the provided procedure --

CHAI R BONACA: Wbuld you go back to the
previous slide? These are all the draft GDCs
applicable to the plant systens that are in the
licensing basis of Unit 17

M5. BROMN: Yes, sir, in this portion on
the revi ew.

CHAI R BONACA:  kay.

M5. BROAN: And just for your infornmation,
Bill had indicated that they provided a crosswal k.
It's in our February -- in their February 23, 2005
docunent is one of the enclosures. |It's very useful
for the staff to go fromone requirenent to the ot her.

CHAI R BONACA: This plant was not an SEP

pl ant ?

M5. BROAN: Not that we're aware of. That
guestion cane up before and | think the staff
confirmed that it was not an SEP plant. W'Il|l have to
| ook that up

kay, do you want to nmove on to fire
protection?

(Pause.)

Consi stent with the extended power uprate

licensing topical report, fire protection is one of
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t hose areas revi ewed where no uprate effects are seen
to result in the need for nodification of fire
protection systens such as suppressi on or detection or
significant changesto fire-rel ated prograns i ncl udi ng
safe shutdown and ot her Appendi x R-rel ated operator
actions.

As part of the Appendix Rreview, we find
t hat the reactor and contai nment systemresponses such
as peak fuel cladding, contai nnent reactor tenperature
and pressure, as well as the integrity of fuel
cl adding, reactor vessel and containnment while
mai nt ai ni ng the exi sting exenption for nonentary core
uncovery during deep pressurization remain below
acceptance limts at EPU conditions.

DR. BANERJEE: Wat is this exenption for
t he nmomentary core uncovery?

M5. BROWN. Ray, do you want to -- Bill
do you guys have your -- do you renenber what that --

MR. CROUCH:. Yes, we have an exenption
that allows what's called a nonentary core uncovery.
The water | evel actually drops bel owthe top of active
fuel and then is recovered. It lasts a matter of just
a fewmnutes. |It's a standard exenption that nearly
all BWRs have.

DR. BANERJEE: What causes this to happen?
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MR. CROUCH It's the depressurization.

You go through and you bl ow down the reactor so you
can get your | ow pressure systens i njecting and during
that depressurization time is when you uncover the
core for a short period of tinme.

DR CORRADI NI: Just to make sure |
understand it, is it not that you essentially, the
swel |l dies and then you reinject at a | ower pressure
or do | have that incorrect?

MR CROUCH It is not just the swell
dropping. It is -- you blow down the reactor, so
you're losing inventory.

DR. CORRADINI: And then how much -- you
said for a matter of tens of seconds?

MR CROUCH: It's on the order of m nutes.

DR CORRADINI: How nuch of the active
fuel -- sonmebody had addressed this a couple of
neetings ago, was it a matter of a couple of feet, a
coupl e of inches?

MR SIEBER:  Seventy percent.

MR. CROUCH. Does anybody renenber how
much core gets uncovered?

DR. BANERJEE: This is quite substantial.

MR SIEBER Reactors are different, but

you don't get conplete uncoveries |like down to the 70
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percent |evel.

MR. CROUCH: You don't conpletely enpty
the reactor vessel, but | don't renmenber exactly how
far down it goes.

DR. CORRADI NI : Ckay, thank you.

DR BANERJEE: And this is usual for al
BWRs ?

MR. CROUCH. Yes, it's very common for
BV\Rs.

DR. BANERJEE: And what happens when you
go up 20 percent in part, how nuch heat up do you get?

MR, CROUCH. It's been analyzed that the
peak clad tenperature limts are still nmet.

DR. CORRADINI: Is it a function of power
or is it a function of the depressurization?

MR. CROUCH. Bot h.

DR. CORRADI NI :  Bot h.

DR. BANERJEE: So when you say the peak
clad tenperature limts are net, how high does it get?

(OFf the record conments.)

MR CROUCH. It stays |less than 1500
degr ees.

CHAIR BONACA: Is this issue treated
generically under the ELTR2 or ELTR1? No.

DR. BANERJEE: This is not treated
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generical ly?

MR SIEBER  No.

M5. BROAN: It's covered by the exenption
that the staff issued.

DR. BANERJEE: But that exenption is a
case- by-case exenption?

M5. BROMWN: Yes, sir.

CHAI R BONACA: And has to be backed up by
analysis. It has to be simlarities of record that -
MR CROUCH. That's correct.

CHAI R BONACA: Was this analysis re-
performed now at the higher power |evel?

MR. CROUCH: Yes.

CHAI R BONACA:  kay.

DR BANERJEE: And what tools were used
for this anal ysis?

MR DICK: This is Mchael Dick with GE
They use the safe adjusted suite of codes.

DR. BANERJEE: And the analysis is

contained in the -- in what? W've got it here,
Ral ph?

We don't have -- | haven't seen this
anal ysi s.

MR. CROUCH The results would be in our

subnmittal s, yes, but you won't have t he actual report.
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MR. ANDRUKAT: It's discussed in the fire

protection program iif you have a copy of that.
There's a discussion wth graphs that show the
different power levels and core levels, etcetera,
right in the fire protection program

DR. BANERJEE: All right, carry on.

M5. BROWN:. We also see in this area that
adequate safety margin i s mai ntai ned, even t hough the
times available for some fire protection actions are
reduced, such as the tinme avail able for operator, for
an operator to the three main steamrelief val ves and
the tine available for an operator to secure a high-
pressure cool injection prior to spurious actuation
that would fill the reactor vessel

CHAI R BONACA: You are telling us about

the time. | nean how has it changed for the proposed
rul e?

M5. BROMN: Well, | think for the first
one, | think we have on the slide that the open the

main steamis reduced nmaybe five m nutes.
CHAI R BONACA: (Okay. Tine avail able for
operator to secure high-pressure coolant injection.
M5. BROMN:  Yes.
CHAI R BONACA:  Prior tine is six mnutes.

MS. BROMWN: Yes, sir. And | think Bill
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had nentioned previously that they have run
val i dati ons of verifications of the operator actions.

CHAI R BONACA: That's right. How nuch is
this reduced, high-power level? You're giving us a
required tinme at six mnutes. |It's not that |ong.
What was it originally before the proposed rul e?

MR. CROUCH. On which one, the HPClI? On
the HPCI, the analytical value at the 103 percent
power was seven m nutes, but we had the procedure at
six mnutes. Wien we go to the EPU, the anal ytical
answer is six mnutes and we've |left the procedure at
six mnutes. So as far as the operator is concerned,
t here was no inpact.

CHAI R BONACA:  kay.

M5. BROAN. Sone of the process variabl es
whi ch changed in the Appendi x R eval uation included
changes in the analysis tenperatures and pressures.
Despite these changes, no hardware nodifications were
needed as a result.

As these process variables remain within
the existing Appendix R limts, the acceptance
criteria shown here has been net. So the staff found
that the |i censee adequately accounted for the effects
of the increase decay heat, maintains the ability to

achi eve and mai ntain safe shutdown and therefore the
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fire protection program continues to neet its
regul atory requirenents.

Do we have any other questions on fire
protection?

MR. SIEBER. This plant is an SEP pl ant,
an Appendi x R plant?

M5. BROAN: | don't know that it's an SEP
plant. They are a pre-1979 plant, so they're not an
Appendi x R pl ant.

MR. SIEBER. Ckay, that nmeans from a
separation standpoint you have to have barriers
because the separation criteria were put in the
regul ations after the plant was designed, right?

M5. BROMN: Yes, sir. They do have the
requirenents for 3G and J and L by extension of G

MR SIEBER. The fire barriers, there's no
thermal lag or any of that stuff in there, right?

M5. BROWN: | believe there is sone
thermal |ag --

MR. BURRELL: There is sonme thermal |ag.

M5. BROAWN: The staff is |ooking at that.

MR. SIEBER  Were is it and what ratings
do you consider it to be, if any?

MR BURRELL: |'m Dave Burrell with TVA

As a part of recovering Unit 1, we are installing
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thermal lag on six circuits in the reactor building.

MR. SIEBER: You're doing that now?

MR. BURRELL: W're doing that as part of
Unit 1 recovery.

MR. SIEBER. The thermal lag did not do
well on testing, right?

MR. BURRELL: TVA has test-specific data
that was performed for TVA and the thermal lag that's
being provided is being certified to neet those
testing requirenents.

MR SIEBER Has the staff reviewed that
application of thermal |ag?

M5. BROMWN: As part of the inspection,
staff has |ooked at how the licensee installed the
thermal | ag.

MR. SIEBER. But the test report itself?

M5. BROMN: |'mnot sure whether or not
t hey' ve | ooked at the --

MR BURRELL: That material was revi ewed
and test reports were revi ewed and approved as part of
t he Sequoia and Watts Bar.

MR, SIEBER | need to get sone
confirmation fromthe staff that they actually have
| ooked at the application of this naterial as

performng its fire protection function.
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DR. BANERJEE: | just want to go back to

that core uncovery part, if | may. The calculations
were done with SAFER/ GESTR, right? And the uncovery
peri ods about 450 seconds and | guess you're just
bel ow the 1500 Fahrenheit limts, so what's the
uncertainty on that?

MR. BURRELL: The tenperature actually
drops for the 120 case. It goes from 1485 to 1428.

DR. BANERJEE: It goes down?

MR. BURRELL: It goes down.

DR. BANERJEE: Wiy is that?

MR BURRELL: 1'll ask Fran.

MR. BOLGER This is Fran Bol ger from GE.
The cal cul ati on was done with the SAFER net hodol ogy.
The calculation is done as a nominal calculation
wi t hout additional uncertainties. As far as what the
di fferences of the cal cul ati on and why t he water | evel
di fferences and the PCdifferences, | haven't reviewed
the cal culation, so | can't conment on those reasons.

DR. BANERJEE: | guess we shoul d | ook at
t hese cal cul ati ons because they' re cl ose enough to t he
limt, if | amunderstanding that.

W're tal king about Appendix R It's
1500. So we are close to the Iimt, so we need to

take a look at it.
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CHAI R BONACA: Wen are we going to get

this information?

M5. BROAWN:. Do you want to see the report
that the licensee subnmtted or the staff's review of
that report?

DR. BANERJEE: Both. Report and the
review.

CHAI R BONACA: W need both. So these are
avai | abl e?

M5. BROWN: |I'Il have to get back with you
about that. | believe that the staff is reviewing the
thermal lag by inspection. And as part of the
i nspection they would |ook at thernmal |lag and that
i nspection is happeni ng next week. So | have to check
and ensure that the --

CHAI R BONACA: |'mtal king nore about
t hese anal yses, SAFER/ GESTR

DR. BANERJEE: Oh, the SAFER/ CESTR
anal ysi s.

DR. BANERJEE: As they say they' ve used
nom nal values, it mght be perfectly fine, but we
need to take a look at it.

M5. BROAN: All right, so you' re | ooking
for the SAFER/ CESTR

DR. BANERJEE: Yes.
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CHAI R BONACA: The analysis and the

revi ew.
BROAN:  Ckay.

CROUCH. Hey, Eva.

5 3 O

BROMWN: Yes, sir.

MR. CROUCH: W should have the -- what we

refer to as our task reports that provide the backup
docurnent ati on for the PUSAR and so we ought to be able
to pull out the analysis out of that for the Appendi x
R tenperature anal ysis.

M5. BROMN: Ckay, thank you.

MR. CROUCH: W can do that |ater today.

M5. BROWN. Al right. W'Il nove to
habitability, filtration and ventil ation.

In Section 2.7 of the staff's safety
eval uation, the staff discussed those habitability,
filtration and ventilation systens |isted here.

Usi ng the acceptance criteria outlined in
the draft general design criteria listed here, the
staff reviewed the submittal to ensure that the
ability of the systenms to neet functional design
requi renents were normal and accident condition was
mai nt ai ned, given the capacity of these systenms with
respect to flowrates, pooling and filtration to

performas a result of the power increase, as well as
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to area heat tenperature and el ectrical |oad changes.

The staff found that consistent with the
generic evaluation provided in the EPU topical
reports, the increase in power has no or little inpact
on a safety-rel ated and nonsaf ety-rel ated functi ons of
t hese systens. Therefore, the staff concl uded that
there is sufficient capacity in the design of these
systens t o acconmodat e t he proposed power increase and
is therefore accept ed.

CHAI R BONACA: So this conclusion is only
applicable to 105 percent?

M5. BROAN: It is applicable to all units
at up to 120 percent.

MR SIEBER  That includes the effect of
t he increased source tern®

M5. BROMN: Yes, sir. W'Ill talk alittle
bit nmore about source termtonorrow.

MR. SIEBER Al right.

M5. BROAN: That's what we have for plant
systens. Did you want to roll right into the power
ascensi on di scussi on?

CHAI R BONACA: That's -- yes.

(Pause.)

M5. BROWN: Al right, for the power

uprate test program the acceptance criteria for
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review of the power wuprate is provided in the
following criteria: Appendix B, Criterion X, the
Standard Review Plan 14.2.1. Reg Guide 1.68 and
Section 50.34 of the Code. The UFSAR Section 13.5
contains the plant-specific initial test program

The staff's reviewis focused on ensuring
that the power uprate test programincludes testing
sufficient to denonstrate that the system structures
and conponents wll perform satisfactorily at the
requested power |evel, given the extent of the
ori gi nal power ascensi on t est program and
nodi fications. It also recognizes that |icensees may
propose a conpletely different approach to testing
wi th adequate justification. Supplenental guidance
was provided in a standard review plan for staff
eval uation of alternative approaches.

TVA did propose an alternative to
integrated systemtesting. The staff's review of this
proposal will be addressed |ater on.

Back in Septenber 2005, as part of the
license renewal briefing, TVA presented their proposed
test program The testing is conducted in four
phases. Phase 1 deals with preoperational tests as
di scussed in SFAR Section 13.4. Phase 2 contains the

fuel | oading and shut down power |evel tests. Phase 3
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addresses the initial heat up to rate at tenperature
and pressure, while Phase 4 is essentially the testing
and support of the power uprate.

For Unit 1, the licensee has indicated
that Phase 1 contains the testing of the source and
intermttent range nonitors, integratedly testing of
t he contai nment and vessel hydrostatic testing.

Phase 2 | ooks at initial criticality and
shut down nmar gi n, hi gh pressure i njection systens, core
thermal limts and calibrations of the average power
and |ocal power range nonitors, plus scramtine
testing.

For Phase 3 which takes the Unit 1 to the
old 100 percent power, it includes testing of the
f eedwat er punps, tuning system and runback test for
the recirc punp variable drives and injection and
tuning for the high pressure injection systens.

CHAI R BONACA: Wait a minute, these tests,
these tests are their testing program or what?

M5. BROAWN: This is what they' re proposing
for Unit 1 for the restart, just |like you had
indicated. This is for Unit 1 and as Bill had tal ked
about | ooking at restart testing.

CHAI R BONACA: This is not discussed in

t he SER
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M5. BROMN: That's true.

MR SIEBER \What kind of variable drive
do they have on their recirc punps?

M5. BROAWN: Bill?

MR. SIEBER This is the new drive systen?

MR- CROUCH: This is the variable
frequency drive system It will be newfor Unit 1,
but it had been installed on Units 2 and 3 for several
years now. Wrks fine. W rks very good.

Geatly mnimzed our nunber of trips.

MR. S| EBER:.  Ckay.

M5. BROMN: Now for Phase 4, the testing
is performed at 2 to 5 percent increnments. At each
increment, the licensee intends to assess the core
power distribution and performs testing of the
pressure regul ator, condensate/feedwater system and
performs single punp testing. It verifies the vessel
wat er | evel and rad |evel nonitoring.

Additionally, there will be steam dryer
nmonitoring simlar to Vernont Yankee's test program
with the exact increnents and data subm ssion
requi renents pending conpletion of the staff's steam
dryer review.

MR. SIEBER: Could you refresh ny nenory

as to what exactly i s conponents of the Vernont Yankee
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dryer testing?

M5. BROMN: | do not think | have the
right folks here for that because off the top of ny
head | wouldn't want to m sl ead you.

MR. SIEBER: | can look it up.

M5. BROAN: Bill, do your guys renenber?
| think we have sonmeone in house that m ght renenber
t hat .

MR. S| EBER: Maybe someone from TVA can
tell us what they plan to do.

MR. CROUCH. W have sonebody that can
address that.

MR. S| EBER:  Ckay.

MR. NICHOLS: Good norning. M nane is
Craig Nichols with GE. | was the TVA -- the VY
Proj ect Manager for their power uprate. For the steam
dryer nonitoring, the increnental power above 100
percent we required that every hour strain gauge data
was taken and they would be held at 2.5 and 5 percent
power increnents. And at 5 percent increnments that
data woul d be submtted to the staff for their review

MR. SI EBER: What were the strain gauges?

MR. NI CHOLS: The strain gauges were
installed on the main teamlines in eight |ocations,

two on each main steamline simlar to what TVA has.
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MR. SIEBER. Were you | ooking for
vi brati on?

MR. N CHOLS: Looking for oscillating
pressure within the nain steam piping to develop a
fluctuating pressure on the steam dryer.

MR SIEBER. Hoop stress.

MR, NICHOLS: Correct.

MR. SIEBER: And what's the frequency and
magni t ude whi ch you woul d consi der unaccept abl e?

MR NICHOLS: That's still being devel oped
based on the exact same steam dryer design and the
acoustic sources at the TVA plant.

MR. SI EBER.  Now t hi ngs coul d be happeni ng
in the dryer that would not reflect itself as a
vibration in the steamline, right?

MR. NICHOLS: Actually, the work done to
date with the various uprates have shown a very good,
what's called coherence between what's seen on the
strai n gauges and what's seen on instrunented dryers,
nost recently the Quad Cities dryer. And that
i ncl udes both acoustic | oads and hydrodynam c | oads.

MR. S| EBER.  Ckay.

DR BANERJEE: Was that -- | don't recal
that information of the Vernont Yankee discussions.

|s that new infornation between the Quad Cities
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i nstrunmented dryer and the steam|ine?

MR NICHOLS: And | believe there will be
di scussions tonmorrow and significant discussions on
t he steam dryer.

DR. BANERJEE: When you show us this data?

MR NCHOLS: |I'mnot sure if that's
wi thin the presentation, but |I'msure questions could
be answered on that.

M5. BROAN:. | believe that we're going to
have a very detailed discussion on that in March.
That's one of the itens that we want to nake sure that
we have all the information available to give you a
full picture and story.

So we intend for that to be part of the
March Subcommi ttee di scussion.

DR. BANERJEE: And tonorrow?

M5. BROWN. Tonorrow, we're going to
status where we are and address the status of the
staff's review up to this point and our expectations
for what the licensee is going to provide.

MR. SI EBER.  Thank you.

M5. BROAWN:. As far as the power ascension
testing, the staff reviewed this programto ensure
that it included adequate system conmponent post nod,

and conponent nai ntenance, as well as tech spec
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surveillance testing. As the Unit 1 restart and power
ascension tests up to the old 100 percent are sinlar
to tests conducted for the Unit 3 restart, the staff
determ ned that integrated testing woul d be necessary
to effectively confirm plant response and anal ysi s.
This concern will be addressed by M. Hanzehee next.

During the bal ance of plant discussion a
I icense condition was i nposed for transient testing of
the condensate and feedwater system necessarily to
confirmacceptability and consi stency with anal yti cal
results.

As a result, the staff finds that the
proposed test program as supplenmented by the staff
i nposed license conditions, neets the acceptance
criteria and provi des adequat e assurance t hat affected
systens, structures and conponents wll perform
satisfactorily in service.

And now M. Hanezehee will go over the
staff's review of the licensee's proposal for |arge
transi ent testing.

CHAI R BONACA: This is new stuff fromthe
SER, so therefore, the SER you are discussing two
nmeasure transient tests, right?

M5. BROAN: The SER di scusses the --

CHAI R BONACA: The license condition.
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MS. BROWN: The MSI V. It di scusses the

load reject and it discusses the feedwater and
condensate single punp testing which his what we're
referring to.

CHAI R BONACA: (kay, that's what you're
referring to?

M5. BROMWN: Yes, sir.

CHAI R BONACA: All right, because | nean
you're mxing, you started off with other tests and
okay, so this is the one in which you are requiring
i ndi vi dual punp --

M5. BROAN: Trip tests, yes, sir.

CHAIR BONACA: Al right, that's the
second bul |l et.

M5. BROMWN: Yes, sir. Hussein?

MR. HAMZEHEE: Well, this is basically the
results of the staff's review of the requirenents for
large transient testing which includes the MV
cl osure test and nai n turbine generator | oad rejection
test.

And the regul atory requirenments are 10 CFR
50, Appendix A, general design criteria that talks
about the requirenents for SSCs that are inmportant to
safety that should be tested consistent with the

gual ity standards and 10 CFR 50, Appendi x B, Criterion
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11 which is the test control and discusses the
requi renent for establishnent of the test programto
ensure that the required tests are identified and
performed in accordance with test procedures. And
al so, 10 CFR 50. 34 that tal ks about the plans for pre-
operational testing and initial operations.

Next, pl ease.

The staff's reviews are based on the four
standards di scussed here. |It's the review standard
for NRC Ext ended Power Uprate Review, RS-001; and al so
Section 14.2.1 of Reg. Guide 800 which is the generic
guidelines for EPU testing program part of the
standard review plan. And we al so have the CGE topica
report on generic guidelines for GE BWREPU, Appendi x
L; Reg. Guide 1.68 which is the requirenments for
initial test prograns. These are the four standard
reviews that we have used in our l|arge transient
testing.

Now basically justifications for not
requiring large transient testing have been identified
and discussed in 14.2.1, Section 3(C). And the
hi ghl i ghts are sumari zed here which is basically the
extent and nature of plant nodifications, the setpoint
changes, changes i n pl ant operati ng paraneters. Al so,

to ensure that the plant is in conformance with the
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limtations of the anal ytical nethods sothat if their
is inadequate information, that does not really
conformwith the anal ytical method, then we may have
to require the test, the large transient testing and
al so we have to ook at the availability of relevant
operating experience and al so the ri sk consi derations
to make sure that number one, the risk associated with
initiating a plant transient. On the other hand
benefits of having some of these plant problens
identifiedduring acontrolled circunstance. So these
are the -- sonme of the basic criteria used for the
staff's review

CHAI R BONACA:  For determ ning.

MR. HAMZEHEE: Yes. And then now let's
look at the justification for requiring |arge
transient testing for Unit 1 at Browns Ferry. For
Browns Ferry Unit 1, we require |large transient
testing mainly the MSIV closure test and main
generator load rejection test. And these are
consi stent with the gui delines as discussed earlier of
14.2.1 of the SRP and the GE topical report.

And the main reasons for requiring the
| arge transient testing is the fact that the plant has
gone through extensive nodifications and | don't

believe | need to go over them this norning. You
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heard a list of all the changes, sone of which were
light refurbication of main feedwater, condensate
punp, a lot of valves, booster punp, a |ot of
conduits, cable trays replacenent and al so the fact
that the plant has been shut down for an extended
period of tine, | believe since 1985 and also there is
not enough operating experience data to confirm somne
of the rel ated operational experiences.

Any questions?

CHAI R BONACA:  You are requiring these two
tests?

MR. HAMZEHEE: Correct, for 105.

CHAI R BONACA: For 105.

MR, HAMZEHEE: Correct.

CHAIR BONACA: And the licensee had
proposed to performone of themat 120, 115 to 120.

MR HAMZEHEE: That's correct.

CHAI R BONACA: Wiy you chose 1057

MR TATUM This is Jim Tatum Bal ance of
Plant Branch. W were pretty rnmuch follow ng the
gui dance of the review standard and the onus was on
the licensee to denponstrate any justification for
taki ng exception to the testing that's specified in
t he revi ew st andard.

I n considering the 105 situation, we felt
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that it was i nappropriate to delay the testing because
we don't know howlong it's going to be sitting at 105
percent. So we essentially |ooked at this as two
separat e power uprate conditions, one going to 105 and
establ i shing adequate assurance at that |evel, that
the plant will respond as anal yzed.

Now when they go to 120, they will have
some operational data available, but still the onus
will be on the Ilicensee to adequately justify
elimnation of any testing at the 120 percent.

CHAI R BONACA: So you are | eaving open the
possibility of a testing at 120 still?

MR TATUM That's correct.

CHAI R BONACA: Based on operation at 105.
| understand now.

DR. BANERJEE: It will get an automatic
exception within the 15 percent or whatever it is.
There's sone --

CHAI R BONACA: Didn't sound like it.

DR. BANERJEE: They don't, right?

MR. TATUM That's correct. Just strictly
foll owi ng the review standard, it would specify | arge
transient testing unless the licensee is able to
adequately justify the elimnation of that testing.

And part of the equation there is what sort of
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operating experience can they bring to bear for the
staff's review. And one of the real shortcom ngs at
| east right nowfor Browns Ferry Unit 1 is the | ack of
operating experience. And they've just been shut down
for so long, there's just nothing there for a plant-
specific review of operating experience.

So we considered it very inmportant to do
the testing at 105 percent, especially recognizing
that they could be sitting there at 105 percent for

some extended period of time, but then when they go to

120 percent, we still have to consider the criteriain
the review standard and the licensee will have to
prepare sufficient information to justify not

performng the testing and that remains to be seen.

Next .

Now for Unit 2 and 3, we are not requiring
the large transient testing to be performagain, based
on the criteria in 14.2.1 and the Appendix L of the
t opi cal report.

Agai n, based on the sane justifications we
di scussed earlier for Units 2 and 3, there are enough
operating experience information and data, and they
have had some generator load reject in the past and
t hey' ve had turbine trips, turbine stop and full val ve

cl osure events, so sone of these things have already
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been experienced at Unit 2 and 3.

Also, a lot of changes are like Unit 1
t hat have been done recently and they have not been
tested. The changes have been inpl enmented throughout
the | ast sonme years of the plant operation.

That shoul d be it.

CHAI R BONACA: kay, any other questions
on that?

M5. BROMN: Al right, then we want to
nove on to our generic risk presentation by M.
St ut zke.

(Pause.)

CHAIR BONACA: Now this is a risk
evaluation that is not referenced in the SER

M5. BROWN: That's correct.

CHAI R BONACA: So what are you going to
tell us?

This is arisk evaluation that is not even
di scussed in the SER

DR CORRADI NI : Does that nmean we have to
travel to the plant.

M5. BROWN: They' ve already been to the
pl ant .

(Laughter.)

CHAI R BONACA: What are we going to talk
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about ?

MR STUTZKE: | will try to clarify this.
Good norning. My nane is Marty Stutzke. 1'ma Senior
Reliability R sk Analyst for PRA Licensing Branch A,
Di vi si on of Ri sk Assessnent, O fice of Nucl ear Reactor
Regul at i on.

Before we get started, I|I'd like to
recogni ze the contributions of ny colleague, Steve
Laur. At the tinme the original 120 percent EPUs cane
in, Steve was assigned to be the Unit 1 reviewer and
| was the Units 2 and 3 reviewer. At about the tine
we got the request for the 105 percent uprate, Steve
was pronoted to Senior Level Advisor and as a result,
| inherited all of the Unit 1 review work.

DR. CORRADI NI :  Congratul ati ons.

MR. SIEBER So why are you congratul ati ng
hi n?

(Laughter.)

MR. STUTZKE: As a risk analyst, the
sequence is either successful or it's not.

This is the first of three presentations
| " ve been asked to deliver to you, gentlenmen. | find
it amazing that you get to see ne three tines for the
105 percent di scussi ons today and tonorrow, especially

since this is a nonrisk-informed application.
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DR. PONERS: |Is it performance based?

(Laughter.)

MR STUTZKE: The idea was this, that we
knew that the Conmittee's conposition and nenbership
has changed and there wll be Menbers here were
unaware of how we look at the risk for nonrisk-

i nformed applications. And so this norning | wanted

to briefly explain how the staff goes through that

process.

CHAI R BONACA: Before you do that or
whenever, |'d |i ke to understand when | go back to the
record, | see that TVA has submitted a ri sk eval uation

for the NPSHissue, that's a separate ri sk assessnent.

MR STUTZKE: That's correct.

CHAI R BONACA: That is not referenced in
t he SER, although the SER di scusses NPSH i ssue at the
120 percent power.

| was puzzled that was not referenced or
di scussed in the SER

MR STUTZKE: | will try to explain that.

CHAI R BONACA: So you'll discuss that and
you'll discuss also the -- you wll answer the
guestion, is there an overall PRA evaluations of the
power uprate NPSH

MR. STUTZKE: Now this afternoon when |
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cone back I will tal k about the risk evaluation of the
cont ai nment acci dent pressure credit.

CHAI R BONACA:  kay.

MR. STUTZKE: And then tonorrow afternoon,
"1l talk about the other insights from the risk
assessnent, not related to the credit.

Let's flip to Slide 3, please.

As M. Si eber noted, power uprate requests
are not risk-informed submttals. [In other words,
they're not submitted in accordance with Regul atory
GQuide 1.174. Staff has a process whenever we receive
any requests for |icense anendnent, a project nanager
reviews it to NRR O fice Instruction LIP101 to decide
whet her there are risk inplications going on here.

When we get a nonri sk-i nf orned
application, then the staff starts to think about
St andard Revi ew Pl an Chapter 19, Appendix D. That's
the guidance to the staff on how to consider risk
i nformation from nonrisk-informed applications.

The basis or the concept behind that
appendix is a use of risk evaluation techniques to
consi der adequate protection. There's a presunption
that if |licensees conply with regul ations and ot her
requi renents that adequate protections exist, like

this. So the purpose of the risk evaluation then is

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




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

126

to act alnost like a spoiler. W wll try to find if
there are things in that application, be it non-risk
i nfornmed that woul d give rise to questions of adequate
protection in this.

DR. CORRADINI: Can you say that one nore
time? |1'mtrying to understand.

MR. STUTZKE: It is confusing. The
presunption is adequate protection exists.

DR. CORRADI NI : Because?

MR. STUTZKE: Conpliance with regul ation.

DR. CORRADINI: Wth the determnistic
rules so --

MR. STUTZKE: Right. But there may ari se,
we call them special circunstances, situations where
even though conmpliance wth regulation can be
denmonstrated, we still may be concerned about undue
risk.

MR. RUBEN. This is Mark Ruben fromthe
staff. | can give you a 20 second history of where
this came from There was an issue of about five
years ago that involved retubing of the steam
generator, excuse e, sleeving repair of sone degraded
tubes. And at that tinme, the steam generator repair
net all the determnistic design basis accident

requirenents.
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However, the severe accident response of
t he repai red tubes was somewhat | ess than the ori gi nal
tubes. So the issue arose of well, it meets the
regul ation of -- it neets the design basis accidents,
how do we consider the fact that there nmay be sone
nondesi gn- basi s severe acci dent inpact that shoul d be
brought into NRR s deci si onmaki ng process.

Seni or office managenent felt that there
was a gap in guidance to tell the staff howto do that
and they directed the staff to devel op sone procedures
and guidance that were sent to the Comn ssion.
Basically, the -- as M. Stutzke said, the presunption
is the plans are adequately safe. They neet all the
regul ations, yet those regulations are based upon
eval uations of plant to design-basis accidents as
defined in Chapter 15.

As we all know, the risk to the plants
don't cone fromdesi gn basis accidents, they come from
far beyond, in the severe acci dent space and the staff
was just given direction and authority by the
Conmission in those rare instances and | want to
enphasi ze the word rare because we really haven't run
across them where the plant may neet all the
regul atory requirenents, for design basis, but there

may be a degradation in the severe accident, severe
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response real mthat shoul d be considered by the staff
and seni or managenent in making its ultinmate decision.

And t he gui dance that was endorsed by the
Comm ssion gives the staff the authority to seek,
attenpt to seek risk information in those situations
where they believe adequate protection is not
mai nt ai ned, even t hough al | t he regul atory
requi rements are net.

The Conmission felt this would be such an
i nfrequent occurrence that if it is ever identified
and the staff inplenents the procedures to the point
of perhaps disallowi ng alicensee action based onthis
provision, we are required to notify the Conm ssion
and that has not occurred up to this point.

DR. CORRADI NI :  Thank you. The
transl ation i s good engi neeri ng judgnment requires that
you | ook at everything.

MR RUBEN:. Right.

MR. STUTZKE: Moving to slide four,
because the subm ttal is not risk-informed, the burden
then falls tothe staff to denonstrate the presunption
of adequate protection that's not being supported.
And we have sonme guidance that defines so-called
speci al circunstances that tell us when we may have a

probl em here.
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Moving on to slide five, exanples of
speci al circunstances are | isted here: increasing the
i kelihood of consequences of accidents that are
beyond t he desi gn basis; degrading nmultiple | evels of
def ense or reactor oversight process cornerstones;
significant degrading and availability or reliability
of equi pnent; or synergistic or cumul ative effects,
specifically power uprates were identified.

| would point out that part of the debate
over the credit for contai nnent accident pressure is
a degradation of multiple | evel s of defense-in-depth.
That's the concern.

So once we suspect t hat speci al
ci rcunst ances nay exi st, we can conpl ete an eval uati on
as shown on slide six. W do it by considering five
key principles of risk-informed decisionmaking |isted
in Reg. @Guide 1.174, conpliance with regulation,
consi stency with defense-in-depth phil osophy, adequate
safety margin; small risk increases and we need to
nmonitor for the inpact of the change.

Now ny job as the reviewer is primrily
nunber four, the other itens are the nore traditional
cogni zant branches of these things.

That being said, we have to be m ndful

that the nunerical risk acceptance guidelines in the
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Reg. Guide, what | refer to them as XY plots wth
basel i ne CDF and delta CDF and simlarly with LERF and
delta LERF, those gui delines don't define what we nmean
by adequate protection. That's a nore broader term
I n other words, we're not risk-based, but we're risk-
informed |ike this.

Conti nuing on, slide seven, SRP 19 does
gi ve us sone guidance on when, how to look at the
defense-in-depth issues. Significant increases,
chal l enges to barrier integrity or changes to barrier
failure probabilities, introduction of new or
additional failure dependencies anbng barriers.
Agai n, that's the i ssue about the contai nnent acci dent
pressure. Overall redundancy and diversity anong
barriers may not be sufficient for -- to neet the
gui del i nes.

So this is the basis for decidi ng whet her
defense-in-depth that's been preserved.

DR. KRESS: The word "significantly" shows
up a lot in there.

MR STUTZKE: Yes, sir.

(Laughter.)

DR. KRESS: Do you want to tell us a
little bit nore about that or --

MR. STUTZKE: W have no specific guidance
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beyond this as to what is a significant increase, for
exanple, in the likelihood of failure. | think it
comes down to a judgnent call.

DR. KRESS: Judgrent call.

MR STUTZKE: But it does admit there
coul d be sone increase.

Simlarly, we have sone gui dance on safety
mar gi ns as shown in slide eight, neeting established
engi neering codes and standards and neeting the
acceptance criteria of the licensing basis. It's
rather cut and dried.

Okay, with respect to changes in risk on
slide nine, the EPU review standard prepared by NRR
i ndi cates that the focus should be on the base ri sk,
total CDF, total LERF, no vulnerabilities for margins-
type anal yses, as opposed to the delta, the change in
risk evaluation. That's where you see a big
difference in Reg. Guide 1.174 where we -- | won't say
we fixate on the change in risk, but that's a mmajor
part of it.

W | ook at EPUs specifically the baseline

risk and the whol e package is what's inportant, |ike

this. However, if the base risk or the change in risk

woul d exceed the Reg. Guide 1.174 guidelines, then we

woul d have to investigate further and proceed with a
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nore integrated decision process to decide if we've
actually identified the question of adequat e
protection at this point in tine.

kay, so what happened on Browns Ferry
review, other than | suddenly inherited a |lot nore
work? The licensee did not provide a risk eval uation
of the interim105 percent power uprate, nor does the
staff routinely ook at the risk of proposed non- EPU
power uprates. So anything bel ow about seven percent,
the PRA fol ks don't normally even | ook at the |icense
request .

|"ve been unable to identify any case
where that's not true. W tend to fixate only on
ext ended power uprates big ones |ike this.

However, we did notice that in order to
get the 105 interi mpower uprate, there was a request
for crediting contai nnent accident pressure for NPSH
to the BCCS punp suctions.

DR. CORRADINI: Can you say that a
different way? | interpret that to nean that the fact
t he cont ai nnent has a hi gher pressure that hel ps their
NPSH, do | have that correct?

MR. STUTZKE: Right. Briefly, the idea is

DR. BANERJEE: They are requesting credit
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for it.

MR STUTZKE: |'msorry?

DR. BANERJEE: They're requesting credit
for it.

MR. STUTZKE: Right.

MR SIEBER And NPSH i s needed. The
punps need that extra help. Punps won't function
properly without the extra pressure.

DR. CORRADI NI : Made by the contai nnent
pressuri zati on.

MR. SIEBER R ght.

MR STUTZKE: We will discuss this in,

i magi ne --

DR CORRADINI: If it's later, it's later.
That's fine.

MR STUTZKE: Detailed this afternoon.

DR. CORRADI NI :  Fi ne.

MR STUTZKE: But the concern then from
the risk perspective is because the punps need to be
contai nment accident pressured to prevent their
cavitation, it could be perceived as introducing a
dependency now between the various barriers.

DR CORRADINI: Can | say it differently?
So if | have better heat transfer than | expect in

contai nnment, | have a problen? |s that another way of
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saying it.

MR. STUTZKE: That's anot her way of saying

DR. CORRADI NI :  Thank you.

MR. STUTZKE: O alternatively, if the
containnment loses its integrity, they have a problem
So a containnment failure is now induci ng core damage
froma risk perspective.

MR. SIEBER. Causing a fuel barrier

failure

MR. STUTZKE: Right, and that's the
concer n.

DR. CORRADI NI :  Thank you.

DR BANERJEE: W have faced this concern
bef ore.

MR. STUTZKE: Yes. Mbost recently at
Ver mont Yankee.

DR. BANERJEE: Right.

DR. PONERS: Surely not.

(Laughter.)

MR. STUTZKE: So anyway, the idea was
because they needed contai nnent accident pressure,
both for the 105 percent interimuprate as well as the
120 percent extended power uprate, we tended to fixate

or focus on the 120 percent power uprate. And so al
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of the risk evaluations of the contai nment accident
pressure credit were based on 120 percent. | can give
you a little reason why the answer is not sensitive to
t he power | evel.

When we did this in PRA space, the focus
will be | ooking at how one can lose integrity of the
contai nment either through sone unidentified pre-
existing leak or perhaps a failure of containment
isolation, sonething |like this. And accident
sequences are devel oped accordingly. The actual power
| evel doesn't have that strong of an inpact. In other
wor ds, we assume once the containnment integrity is
| ost, that the contai nnent acci dent pressure probably
is not going to be there.

Now there are sonme -- we'll talk |ater
this afternoon --

DR. BANERJEE: Don't you need nore credit,
| nmean a higher pressure for higher power?

MR. STUTZKE: Apparently not.

DR BANERJEE: Wy?

MR. STUTZKE: Well, when they do the
calculation, they will, in essence, they are back
cal cul ating the required contai nnent acci dent pressure
to prevent cavitation and that's conpared to a

t her mal - hydraul i c cal cul ation of t he act ua
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contai nnent pressure they expect to see.

DR. CORRADINI: But the -- | apol ogi ze.
|"mnewto this. The inference is then stored energy
is not afunction of power? And | at least to a first
approxi mation, it ought to be sonme function of power?

MR- RUBEN. This is Mark Ruben. One of
the driving forces, of  course, is the punp
characteristics and what it requires. As part of
power uprate they needed increased ECCS flow, and as
a consequence we're in a different point on the punp
head flow curve, then it would be a function of power
uprate. But if you don't have to change the fl ow of
the punp, then it's just the nornmal head requirenents
for that flow rate.

DR. BANERJEE: What about the tenperature
of the water? |If you're going up in pressure to
uprate the plant, does that change?

DR. KRESS: That's the pressure pool
t enper at ur e.

DR. BANERJEE: That's what | nean, yes.

MR. STUTZKE: | woul d suggest we defer
this to this afternoon's discussion.

CHAI R BONACA: But did they performthe
anal ysis at the 105 percent power?

MR. CROUCH. W are going to tal k about
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all of this as part of J.D.'"s presentation.

M5. BROWN: Yes, licensing goal in sone
det ail .

MR. STUTZKE: So that's what | have to
tell you for this norning.

DR. KRESS: |n your consideration, 1.174,
| like your comment that adequate protection just
doesn't nmean CDF and LRF. It also neans all the other
things. But does it also nean rel eases and LRF, for
exanple, late containnent failures. |Is that part of
your | ook at the risk?

MR, STUTZKE: No, it's not. W tend to
| ook only at the risk nmetrics, CDF and LERF. Large
early rel ease frequency.

MR. RUBEN. This is Mark Ruben agai n.
Those were certainly the primary nmetrics, but the two
or three vu-graphs that M. Stutzke went over is the
initial quick screen to be able to dispel the concern
of adequate protection.

If we don't neet the quick screen,
virtually everyone has always net it. You start
getting into alot nore conpl ex i ssues and phenonenon.
One of those could very well be I ong-termcontai nnment
integrity with respect to adequate protection. So |

would rule out it would be part of the full decision

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

138

process. |It's just not one of the quick screen
metrics.

DR. PONERS: The licensee has a history of
fire events at one of his plants, has gone to sone
lengths to explain that he has upgraded his fire
protection plan and fire protection capabilities to
reach vari ous NFPA standards and what not. He is, of
course, acutely aware of Appendi x R

Can you explain how you go through and
reviewthe fire risk significance of the changes that
were made in this plant?

MR. STUTZKE: The review of an external
event such as fire for this plant is basically a
mar gi ns-type of an approach. In other words, there's
no quantitative fire risk assessnent perfornmed.
Rather, it's a looking for vulnerability fromroomto
room like this.

What that nmeans is that they do what is
cal |l ed area screening, so they systematically | ook at
every conpartnent, every room every fire zone and ask
what woul d happen if all the equi pment in the roomwas
damaged, was rendered i neffective? And going through
that sort of process they can quickly zoomin on the
roons where things are vulnerable |ike that.

However, the estimte --
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DR PONERS. It's all very renmarkable

because the particular event that 1is of such
hi storical significance at this set of plants invol ved
afire started in one roomthat propagated to anot her
room And so it's remarkable to go room by room and
not take advantage of the nore integrated viewthat a
ri sk assessnent offers.

MR. STUTZKE: There is consideration when
one does this anal ysis of the propagation fromroomto
room One does begin to | ook at conbi nati ons of
roons, different types of scenarios |ike that.

But the i dea of the screening then is done
on a frequency of how likely are things. And
typically, scenarios that are 10°° or so per year are
screened out from further consideration in the
anal ysi s.

DR. POAERS: Again, this is all very
remar kabl e because it seens to fly in the face of the
prot estations nade by t he Conmi ssion that they want to
nove to risk which would be | ooking at the product of
t he frequency and the consequences, as rather just a
frequency itself.

MR. STUTZKE: Well, | would argunent
whenever one | ooks at risk nmetrics such as core danage

frequency or large early release frequency, one is
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focusing only on the frequency aspect, not the
consequence |ike this.

DR. PONERS: And | would agree with you
explicitly and again say it seens to fly in the face
of the protestations nade by the Conm ssion that
they're looking at risk, when in fact, they' re not.
They' re | ooki ng at frequency.

MR. RUBEN. Dr. Powers, your point is
obviously a very good one. About all we can say to
put the approach into perspective is that many, |
guess | could say, nost plants do not have full fire
PRAs at this tine. |In fact, the devel opi ng standards
for fire PRAdo all owsinplified nethodol ogi es such as
five or nodified versions of it.

DR. PONERS:. The question is, of course,
whether it's sinplified or sinplistic.

MR. RUBEN. Yes, sir. But again, there is
no specific requirement for a PRA-based criteriato be
net as part of EPU. The issues you raise that are
very significant woul d essentially be al nost the sane
pre- and post-EPU, except for some small timng
changes of decay heat and the tinme you had avail abl e
to respond to a fire initiator. But your point is a
very good one.

DR. PONERS: But it seens to ne that if
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they' re not specific requirenents, in order to assure
that we're providing adequate protection, then under
Section D, the staff ought to be I eaning forward in
the trenches | ooking at the real fire risk associ ated
wi th any plant changes and ought to have the tools to
do so.

MR. RUBEN. At the current time, we don't
have a regul atory vehicle to insist on fire PRAto be
done, except in those cases if | can refer you to the
phase PRA quality initiative, except in those cases
when a |icensee conmes and voluntarily with a risk-
informed initiative, where the fire contributors due
to the change that the licensee is requesting, is a
significant contributor due to the change, and that
does not appear to be the case here. And in fact,
thisis not arisk-inforned submttal. So | certainly
can argue your technical nerits. They have a | ot of
validity, but wth respect to this particular
i npl enentation, the plant fire risk is what it is.
They chose not to do a full fire PRA. That's correct.

Marty?

MR. STUTZKE: That's correct.

MR. RUBEN. And so we have best sinplified
nmet hods which the industry has -- the majority of the

i ndustry has used and in fact the standards all owt hem
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to continue to be used with sone limtations in Reg.
Gui de 1.200, depending on the application.

DR. POAERS: But nothing you said
constrains the staff to use those sinplified or
perhaps sinplistic nethods, does it? Wat you're
constrained right nowis by the tools that you have
avai | abl e.

MR RUBEN: If we, in the course of our
eval uation, identify what we think is an issue of
adequat e protection due to the power uprate, with
respect to fire, then we would pursue it as best we
could with whatever tools we had avail able, which
would likely be the sinplified nethods at this tine.

If the sinplified nethods fall short of
providing the type of confidence we need, then as a
deci sion anal yst you're forced to err on the side of
conservatism in your decisionnmaking, based on the
uncertainty and the limtations of know edge.

DR. PONERS: | would hope in the course of
your review, you identified a vulnerability to
anyt hing, whether it was associated with a power
uprate or not, you would pursue it.

MR RUBEN. |'mcertain the people
responsi bl e for that particular error would pursue it

and we would identify it for them The ability to
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calculate the exact contribution is the issue | was
speaki ng to.

DR. PONERS:. Let nme inject that | have no
reason to think that there is any vulnerability for
this plant. This is a nore generic issue.

MR. RUBEN:. | share your concern, as a
matter of fact.

DR. PONERS: | know you do, and we'll get
tochewonthisalittle noreinthe future, I'msure

DR, KRESS: It seens |ike a good issue for
t he technol ogy-neutral framework. W want to nmake
sure we address that issue there.

CHAI R BONACA: But just | ooking at your
| ast slide, | nean you said that the eval uati on done
at the 120 percent power will be simlar to what you
would get in 105 percent. And yet, you're still
supporting the perspective that you do not need risk
eval uation for bel ow seven percent power uprates? |
nmean, the experience seens to show nowthat you shoul d
even for those.

MR. STUTZKE: Actually, the experience
shows that for all of the extended power uprates,
we' ve done a | ook at the risk evaluation. W' ve never
identified a special circunstance. |In fact, the core

damage frequencies don't seemto change very nuch as
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the result of power uprate either extended and by
extrapol ation then for | ess than an extended uprate,
you wouldn't expect the risk to change very nmnuch
ei ther as neasured by core-danage frequency or | arge
early-rel ease frequency.

DR CORRADINI: So whether it be CDF or
LERF for extended power uprates, you don't see a big
effect?

MR, STUTZKE: Not on CDF or LERF

MR. SIEBER:. There's a couple of issues
there. One of themis you don't neasure the decrease
of margin. Second one is risked peopl e does increase
wi th t he power uprate because the source termgoes up.

MR. STUTZKE: Certainly the risk goes up.

MR. SIEBER. So we're using the wong
surrogates to neasure this.

MR. RUBEN. But if --

DR. KRESS: Am | supposed to say anen
her e?

MR. SIEBER  You can if you want. | read
your 100 white paper.

(Laughter.)

DR KRESS: One hundredth of the sane
subj ect .

MR. RUBEN. This is Mark Ruben agai n.
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There was -- you're absolutely right on the direct
impact on a "pure calculation of risk"™. The source
term MANRAM i s essentially linear on power uprate.
There was a study done by the Swiss, | believe, and we
tal ked about it with the Commttee about three years
ago. Very interesting study. But the approach that
the staff uses in its decisionnmaking, |acking as Dr.
Kress has pointed out on a nunber of occasions, is
that a LERF is a LERF. It is a |arge enough rel ease
to cause, have the potential to cause early fatalities
before effective evacuation can be put into place.

If we were to use adifferent nmetric, that
nmeans we woul d eval uate a plant |i ke Oyster Creek much

differently than we woul d eval uate a plant Iike G and

Gl f. But we don't, and when we cane to the Committee

with the risk-inforned regulatory initiatives and the
decision nmetrics and the risk-surrogate netrics, it
was t hought that they should based on per unit risk,
not be scal ed for power and not be adjusted for nunber
of units on site, though that issue is being given
very vigorous attention on the new reactor, part 53
rul e devel opnent

MR SIEBER. | think we will give
conmensurate attention to that al so.

CHAI R BONACA: (kay, so we're anxiously
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waiting for these presentations in the afternoon. W
got to the end of our norning. W're well ahead of
time, but we cannot start before scheduled tine,
because | think that's a problem So we have to have
a long lunch. For those of you who snpbke, you can
have a long cigar. OQutside. So we'll now take a
recess until 1:40.

(Wher eupon, at 11:53 a. m, the neeting was

recessed, to reconvene at 1:40 p.m)
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AFTERNOON SESSI ON

1:42 P. M

CHAI R BONACA: (kay, let's get back into
session and | believe the next presentation is going
to have to do with the contai nnent of the pressure.

Before we do that, however, there was a
guestion fromyou this norning regardi ng LOCA.

DR. BANERJEE: Right.

CHAIR BONACA: And | think that TVA is
ready to provide sone information?

DR. BANERJEE: Appendi x R

MR. CROUCH: Fran Bolger fromCGE is going
to answer the question.

MR. BOLGER This is Fran Bol ger from GE.
There was a question regardi ng what caused the
decrease in the PCT in the Appendi x R cal cul ati on and
to clarify the calculation that was done at 105 used
the ANS 5.1 1979 decay heat. The cal cul ation that
supported the 105 had a very sparse set of data points
in the decay heat curve and because of that, the decay
heat assuned, at the point of the maxi mumPCT was very
conservative

That cal cul ati on was redone at 105 percent
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power with the PCT of 1323. The EPU-cal cul ated PCT is

for the sane fuel type GL3 was 1412. So then there
was -- so there is actually approximtely a 90 degree
increase in PCT due to power uprate.

DR. BANERJEE: So the original calculation
shown was sonet hing |ike 1480 or somethi ng?

MR BOLGER  1485.

DR. BANERJEE: 1485. That was just due to
the fact that very conservative decay heat hadn't been
t aken?

MR BOLGER That's correct.

DR. CORRADI NI : Using the ANS decay heat
st andar d?

MR BOLCER Yes, but the table -- the
decay heat table had very sparse set of nunber of
poi nts and you know, it's inportant to have a | ot of
detail in the decay heat points in order to get an
accurate representation of decay heat and tine.

DR. CORRADINI:  Early in tine,
particularly.

MR BOLGER Yes, that's correct.

DR. BANERJEE: Do you have a report or
somet hi ng whi ch sunmari zes all of this somewhere?

MR. CROUCH W have a task report that's

prepared to support this nore.
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DR. BANERJEE: And it contains all this

detail ?

MR, CROUCH: Yes.

DR BANERJEE: And that's available -- has
it been submtted to the staff?

MR. CROUCH: No, it has not been submtted
to the staff. It was the backup to the report, the
submttal to the staff.

DR. BANERJEE: Wuld it be possible to get
a copy to take a |l ook at?

MR CROUCH  You can talk to Eva about how
to do that.

M5. BROMN: We'll take a | ook and see
whether or not that is within the -- our ability to
get the reports. |I'mnot entirely sure. But we'll
check back and coordi nate wi th Ral ph on whet her or not
we can get that report.

DR. BANERJEE: It's just to understand the
details of what happened. The changes are 100
degrees. These are huge changes. So it's useful to
know what happened.

MR CROUCH W'Ill talk to Eva through the
afternoon and see what we can do.

DR. BANERJEE: kay, thanks a |ot.

CHAIR BONACA: So let's nove on to the
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cont ai nment of the pressure presentation.

MR CROUCH. In order to present the
cont ai nment overpressure today, we have with us two
individuals that wll be actually nmking the
presentations. Sone other individuals will be
provi di ng backup. W've got Jim Wl cott here
imrediately to ny left. He is the Extended Power
Uprate Project Manager for Units 1, 2 and 3. And then
to his left is Bill Eberley who is the Mechanical
Nucl ear Engi neeri ng Manager i n Corporate Engi neeri ng.
And he was the preparer of many of the cal cul ations
that actually dealt with contai nment overpressure. So
we have the people here to nake the presentation
t oday.

Jim

MR. WOLCOTT: W have been utilizing
cont ai nment overpressure in the NPSH cal cul ation as
one of the terms in the calculation on Units 2 and 3
at 105 percent power already. This has been done for
a LOCA and it was done in response originally to NRC
Bul l etin 96-03 which dealt with strainer bl ockage.

That bulletin dealt with a LOCA only. In
that particular original analysis, the RHR punps for
the short-termpart of the LOCA which is the first 10

m nut es requi res some contai nment overpressure and in
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the longer termpart of the analysis greater than 10
mnutes is core spray punps that require some
cont ai nnent over pressure.

For Unit 1, this will be the first tine
we'll be using contai nnent overpressure as a termin
t he NPSH cal cul ati on.

CHAI R BONACA: Wien you say greater than
10 mi nutes, could you give us a sense of how | ong?

MR  WOLCOTT: Yes, in the current
anal ysis, the total durationin LOCA, that containnment
overpressure i s needed about eight hours.

CHAI R BONACA: You're referring to that
Unit 2 and 3 at 105 percent?

MR. WOLCOIT: That's correct.

CHAI R BONACA: O 120 percent?

MR WOLCOTT: At 105 percent. |'m
speaki ng of the original one.

DR. CORRADINI: So can | just repeat what
you said so | can get it right?

MR, WOLCOTT: Sure.

DR. CORRADINI: So there already has been
credit given for Units 2 and 3 at 105 percent for
t his?

MR WOLCOTIT: That's correct. The dates,

| was going to say 1999 was when that was first
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established as a |icensing requirenent.

DR. CORRADI NI :  Just one other -- it's not
really fair directly to ask you this, but just give e
some feeling, so | amfamliar with changes in PWRs
relative to things related to power uprates for
cont ai nment overpressure for different applications
and usually there's a band of potential containnment
pressures that one looks at. So |I'm not exactly sure.
s this a nean val ue, an upper bound value, a |ower
bound val ue? Do you see what |I'mgetting at in terns
of uncertainty in the val ue?

Can you get into that?

MR. WOLCOTT: Yes, we'll get into that.

Slide three.

W have a sinplified di agramof the Browns
Ferry ECCS system as it relates to determning
cont ai nment overpressure and positive suction head.
W have four total RHR punps which are down in blue
t here and each one of those is aligned to its owmn RHR
heat exchanger so there are four total RHR heat
exchangers.

CHAI R BONACA: But you're assuming you're
| osing two, right?

MR. WOLCOTT: That's correct. Some of the

anal yses | ose three and sonme of them | ose two.
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CHAIR BONACA: That's a limting single
failure?

MR. WOLCOTT: Using design basis LOCA
rules, a limting single failure | eaves us with two
RHR punps and heat exchangers. W'Il| cover that a
little bit nore.

The RHR systemi s capabl e of several nobdes
that are drawn on here. They can inject to the
reactor vessel in the LPSI node. They can return the
water to the suppression pool cooling node and they
can cool the contai nment through contai nment spray,
either in the dry well part of the contai nnent or the
wet well air space part of the containment.

W al so have four core spray punps which
are shown in yell owthere and they are only capabl e of
core cooling. They spray water inside the core on the
core shroud.

DR. BANERJEE: Are your suction strainers,
not sunp screens, are these like in Vernont Yankee?

MR. WOLCOTT: They are stacked, CE stacked
di sked suction strainers.

DR. BANERJEE: They're laid horizontally,
right?

MR, WOLCOTT:  No.

DR. BANERJEE: How are they done?
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MR WOLCOIT: CQurs are on the wall of the

t or us.

DR. BANERJEE: Right. How far fromthe
liquid surface are they?

MR WOLCOIT: | don't know.

MR. EBERLEY: The pl ans where the strainer
assenbly attaches is at elevation 5.7 feet and the
wat er surface, mninumwater |evel is at 5.36 feet, so
it's -- the base of the strainer is subnmerged at that
di fference.

DR. BANERJEE: And the top?

MR. CROUCH:. About four feet. They angle
into the water volume on an angle, on a 45 degree
angl e thereabouts.

DR BANERJEE: How far fromthe water
surface is the top of the strainers?

MR. CROUCH. | can get back to you and get
a detailed figure for you.

DR. BANERJEE: Just roughly, four or five
feet.

MR CROUCH It's five, six feet,
sormething |ike that.

MR EBERLEY: It's on the order of five
feet.

MR. WOLCOIT: The suction side of our
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systemis a little bit unique. W have four suction
strainers that are stacked di sk suction strainers and
they supply a common ring header which all of these
ECCS punps share. In many plants, the different
di vi si ons of punps have their own strainer.

Qur punps share the strainers and that
makes for a little bit of suction side interaction

when we're running nore than one punp or groups of

punps.
Slide four.
The NPSH anal ysis that we have submtted
is done at 120 percent of original license therm

power and that bounds any result that we woul d get at
105 percent power.

W have four events that we'rerequiredto
anal yzed as part of the licensing basis which would
require contai nment overpressure as part of the NPSH
equation in order to neet the manufacturer's required
NPSH.

DR. CORRADINI: Can | just interject one
guestion so | understand?

So you did this analysis at 120. 1In the
previous presentation we were given there was
essentially a set of data on operating data for the

machi ne where it shows the thernmal power, feedwater,
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etcetera and | assume all the tenperatures are
associated with 105. So what is the changes in what
we m ght see here relative to these accidents at 1207
|s that easily estinated?

MR. WOLCOTT: The major contributor and
possi bly the only contributor fromincreased |icense
thermal power is the decay heat curve that would
result fromoperating at a hi gher power.

DR. CORRADINI: Al other paraneters are
essentially identical at 105 and 1207

MR WOLCOIT: | believe it would be true
to say that they're all identical. 1 can't think of
one that's not.

MR. CROUCH: Core and sunp cooling is just
slightly different, but the reactor pressure is the
same, so that overall the average tenperature of the
wat er shoul d be about the sane.

DR. CORRADI NI :  Thank you.

DR. BANERJEE: The energy rel ease during
LOCA, woul d that be nore or | ess the sane, 120 to 1057

MR. WOLCOTT: Yes. It's very close to the
same -- you have, part of the difference though.
There's a little bit nore stored energy. |If you're
conparing Unit 1 before having increased power | evel

-- I"'msorry, increased pressure to here.
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DR. BANERJEE: |Is that 20 percent nore

stored energy or 15 percent?

VR. WOLCOTT: It's a very snal
difference, but it probably is a difference that would
only manifest itself in the real short period of tine
and then soon be overwhelned by the difference in
decay heat which is the nmajor difference by | eaps and
bounds.

DR BANERJEE: Well, the fuel is 105 and
120 is the sane.

MR. WOLCOTT: Qperating at the sane
t enper at ur e.

DR. BANERJEE: But operating at a higher
power ?

MR. WOLCOIT: That's correct.

DR. BANERJEE: Wouldn't you expect the
stored energy in the fuel to be a bit higher?

MR WOLCOIT: Yes. That's all accounted
for in the difference in |icensed thermal power.

DR. BANERJEE: Right, so if there is an
increase in the stored energy in the fuel, that has to
come out, right?

MR WOLCOIT: Yes, it does.

DR. BANERJEE: During LOCA

MR. WOLCOTT: Yes. Wat | was responding
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tois | probably had overl ooked the fact that there's
alittle bit nore stored energy in the vessel because
Unit 1 fromwhere it's currently licensed to now is

operating at alittle bit higher pressure. So there's
alittle bit nore stored energy there.

DR. CORRADI NI : Pardon us for being so
picky, | want to make sure. So | was just
guestimating that in your data here for 105, you went
up 5 percent in flow, so you went up a snmdge ininlet
subcooling and a little bit in operating pressure to
make up for frictional pressure | oss, but essentially
everything was taken up by an increase in flow rate,
if | understood the data for 105 that you gave us.

So at 120, | assunme you just bunp it 15
nore percent in flow rate?

MR. WOLCOTT: \Which thing?

DR. CORRADINI: Going from 105 to 120,
don't have the 120 right in front of ne. | assune you
i ncreased the flow additionally another 15 percent?

MR. WOLCOTT: Things |ike feedwater fl ow,
steam flow, that's correct.

DR. CORRADINI: Ckay. And then just to
follow through on Sanjoy's point, so if | increase
that, my heat transfer coefficient goes up whi ch neans

slightly --
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DR. BANERJEE: It doesn't go up much

DR. CORRADINI: But the boiling heat
transfer may go up a little bit, so that cools down
the stored heat, but it's overwhel ned or taken over by
the 15 percent increase in thermal power?

DR. BANERJEE: But how many full powered
sections are stored normally at 105 in the fuel ?

MR RAO This is Dilip Rao from GE. The
way we nodel the total shutdown power in the LOCA is
t he shut down power consists of a -- the decay heat,
the stored energy in the fuel and the reaction from
the metal water reaction and the last two ternms are
sel ected generically and they're rationalized so that
at the higher power you would essentially be
mul ti plying by alarger nunber, so you proportionately
have a hi gher val ue for both the stored energy and t he
netal water reaction termin the shutdown power table.

DR. BANERJEE: What |I'mtrying to
understand i s how nuch energy i s rel eased duri ng LOCA.

Let's say large break LOCA, keep it sinple. In 105

percent versus 120 percent, let's say during the
bl owdown phase, forget the -- how much nore energy is
rel eased?

MR. RAO For the constant pressure, the

conditions inthe reactor would be the sane, the fluid
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conditions and the tenperature would be the same for
both 105 and 120.

DR BANERJEE: But the heat in the fuel
has to cone out sonewhere, right?

MR RAO This would be carried through
the fuel and the way it's from fuel to the cool ant,
the way it's nodeled is that we actually attach that
to the decay heat termas a total shutdown power table
fromtime zero for the entire event.

DR. BANERJEE: Wi chever way you cut it,
|"mjust trying to get a feel for are you going to
have 15 percent nore energy deposited in the
cont ai nment or not during bl omdown?

MR. WOLCOTT: The total energy released is
going to be the area under the time decay heat curve
over the course of the event.

DR. BANERJEE: Plus the stored energy in
t he fuel

MR. WOLCOTT: Plus the stored energy
that's dunped to start with. Now | couldn't put that
in watt-seconds.

DR. BANERJEE: That's the question we're
asking. Sinply to understand how nuch energy i s being
deposited in the contai nment.

MR. CROUCH. Wy don't we take that
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guestion and get back to you later on. W'IlIl have GE
guys |l ook into that.

DR. ABDEL- KHALIK: Let me ask a question
that's nore directed towards the first statenment. You
say that the anal ysis of 120 percent power in terns of
the -- | suppose of the net positive suction head
bounds the 105 percent power?

MR. WOLCOTT: Correct.

DR ABDEL- KHALI K:  Now does that nean that
t he required net positive suction head at 120 percent
power is greater than the required net positive
suction head at 105 percent or that the avail abl e net
positive suction head at 120 percent power is |ess
than the avail able net positive suction head at 105
percent? \Which one of these? O both?

MR. WOLCOTT: The required net positive
sucti on head does not change with the change i n power
| evel .

DR ABDEL- KHALI K: Even though the
t enperature m ght change?

MR WOLCOIT: That's correct. The
required net positive suction head is independent of
tenperature. The available, of course, is not. The
avai |l abl e net positive suction head goes down as

tenperature goes up. So that's what is changi ng here.

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




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

162
DR ABDEL- KHALI K:  Ckay.

MR WOLCOIT: So to --

MR, CROUCH. And you'll see that in his
slides as he goes on.

DR. ABDEL- KHALI K:  Ckay.

MR. WOLCOIT: Did that answer your
guestion?

DR. ABDEL- KHALI K:  Yes.

MR. WOLCOTT: So we have -- continuing on
with this slide, there are four events that require
cont ai nment overpressure. These are four events that
we are required to analyze as part of the |icensing
basi s t hat we have to i ncl ude an overpressure i n order
to neet the vendor's required NPSH and they are the
loss of coolant accident, anticipated transient
wi t hout scram station bl ackout and Appendix R fire.

CHAI R BONACA: Now the existing credit for
Unit 2 and 3 is only for LOCA?

MR. WOLCOTT: That's correct. Up to this
point, we've only analyzed LOCA at this |evel of
detail .

DR. BANERJEE: And that's wi th SAFER/ CESTR
or sonething el se?

MR. WOLCOTT: |Is this primarily Super Hex.

The code that's used to generate the containnent
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responses i s Super Hex.

DR. BANERJEE: |'m saying the LOCA itself.
It is -- how do you anal yze t he LOCA?

MR. WOLCOTT: For core or inmpact on --

DR. BANERJEE: Yes.

MR. WOLCOIT: That woul d be SAFER/ GSTR.

DR. BANERJEE: Not -- you didn't use TRAKG
for any piece of it. And for the |arge break?

MR LOBEL: This is R chard Lobel with the
staff. Let nme just clarify something. W're talking
about contai nnent anal yses now, not LOCA anal ysis. So
the code that's used for nodeling the nass and ener gy
rel ease into the containnent is the GE LAMcode. It's
not SAFER/ GESTR.  SAFER/ GESTR is for the peak cl addi ng
t enper ature anal yses that they do.

DR. BANERJEE: For the energy rel ease, you
use a different code?

MR. LOBEL: For the mass and energy
rel ease, yes.

It's an approved code, approved GE code
that is listed in the licensing topical reports that
go back to the early days of GE power uprate anal ysis.

DR CORRADINI: So -- if this is an
appropriate tinme, unless you want to defer it, I'm

curi ous about the condensation heat transfer
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coefficient you used in this approved code. Do you
use Uchita Tagam per |icense evaluation or do you
use something different?

MR RAOC W do have the Uchita
condensati on nodel .

DR. CORRADINI: And that's what you're
usi ng?

MR. RAO That's correct. By way of
clarification and for the purpose of the long-term
cont ai nnent anal ysis, we used the SUPER X code. The
LAM code is used as a blowdown for the short term
response.

DR. CORRADINI: Right, but where |I'm going
with this is Tagam Uchita at |east as is specified
for PWRs is known to be conservative from the
standpoint it wunder estimates the heat transfer
coefficient.

Sol'mtryingto get a feeling for howthe
response you're predicting is affected by the
uncertainty in the lost termto the contai nment cold
wal | .

So that's where I'"'mgoing with all these
guestions. So you can do it now or you can do it
later, but that's where |'m curious.

MR RAO W'd have to get back to you
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with a detail ed response.

MR CROUCH: Let us talk about that |ater.

DR. BANERJEE: | wll still -- I'"mgoing
back. LAMis only a -- the way you are describing it,
has its input then comng in fromthe LOCA, right? Ch
no. O does it try to calculate also the energy and
mass?

MR RAO LAMis actually a code that
calculates the mass and energy release to the
containment and it is wused for the purpose of
determ ni ng t he peak cont ai nnent pressure in the short
termon the order of several seconds for the purpose
of the NPSH cal culation. W use a code Super Hex
whi ch has an integrated vessel, dry well and wet well
representation and bl owdown is calculated with this
i ntegrated nodel of a vessel blowing down into a dry
wel | .

DR. BANERJEE: So now would it get a
di fferent nass and energy rel ease during bl owdown from
say what you would get from your SAFER/ GESTR
calculations? O is it the sane?

MR. PAPPONE: This is Dan Pappone from GE
The basi ¢ bl owdown when we're | ooki ng at the nmass and
inventory and the energy, all three codes are set up

to nodel the sane reactor, the sanme inventory, the
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same core power. And it's really when we get to the
different applications that we'll see sone of the
di f f erences.

The LAM code we're |ooking at, just the
initial reactor blowdown pressurization of the dry
wel | that feeding into pressurization of the wet well,
t he back pressure and peak cont ai nnent pressure is for
the load is in the very short term So in that sense
we're not interested in the stored energy com ng out
of the fuel because the tine period that we're | ooking
at is very short.

DR. BANERJEE: How long is that?

MR PAPPONE: Wthin the first 10 seconds
or so.

DR. BANERJEE: (kay.

MR. PAPPONE: For SAFER/ GESTR, we're
| ooki ng at the bl owdown i nventory, core uncovery and
heat up for the purposes of cal cul ating the peak cl ad
tenperatures during the LOCA on the fuel. Wen we get
to Super Hex for the |ong-term contai nment anal yses,
again, we're starting with the sanme i nventory vol une,
the same initial energy, but we're | ooking at t he heat
dunped i nto the contai nnent into the pool, starting --
well, we've got the right values, but we're not

concerned with that very early bl owdown part. W do
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calculate and do track the energy noving from the
vessel into the dry well and into the wet well.

DR. BANERJEE: It starts from 10 seconds?

MR. PAPPONE: No, no. |It's starting from
time zero again, but we don't have the details in the
nodel to accurately track what's going on during those
first few 10 seconds. But again, for the problem
we' re | ooki ng at what's happeni ng several hours out in
the event, so we're not concerned with the details
right at the beginning. W're interested in the peak
clad tenperatures long term for the Super Hex
contai nment cal cul ations that --

DR. BANERJEE: Do your -- let's say a
Super Hex or your LAM whatever it is, the energy
going into the contai nnent and the mass going into the
cont ai nnent and the mass going into the containnent,
are they consi stent with your SAFER/ GESTR cal cul ati ons
or not?

MR. PAPPONE: On the first order, yes, but
that's al so when you get into the -- if you go to the
next order, that's where you start seeing the
differences in the details of the vessel nodeling
coming in. So on LAM we explicitly nodel the
recircul ation | oop because t hat code was desi gned for

t he initial bl owdown, t he initial recirec,
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recircul ation coastdown, flow through the core and
it's also one of the reasons we're using it for the
short term contai nnent analysis because it does a
better job of nodeling the inventory com ng out of the
various regions of the reactor during that very short
term bl owdown.

When we get to SAFER, SAFER includes the

vol unme of the recirculation |oops in the vessel

vol une. But it doesn't have the detail of an externa

recircul ation | oop. For the purposes of the SAFER
analysis, that's effectively being taken care of by
the LAM code in a separate analysis. W're bringing
in-- we're using LAM and TASK to cal cul ate the fue
dryout time for that initial blowdow to go into the
core heatup cal cul ation

So we're not interested in that one. W
get over to a containment anal ysis, but we do have --
so on SAFER, we are tracking the inventory and then
Super Hex again, we're starting with the same vessel
inventory. That vessel inventory is effectively
enptying out during the first fewseconds into the dry
wel | and then tracking and flowing into the wet well.

So it's a matter of what part of the
probl em we' re | ooking at and where are we interested

in those details and whet her or not we need to det ai
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-- have that detailed nodeling in the reactor vessel.

DR. BANERJEE: Wen does the peak pressure
in the contai nment occur?

MR PAPPONE: For the initial blowdown,
we' ve got that.

MR. RAO For a conmbined LAM nodel wth
the short-term containnent response occurs in the
order of 10 to 12 seconds into the event.

DR. BANERJEE: And when do you actually
require credit for contai nnent pressure, howfar down?

MR CROUCH. | think you'll see that's
covered in our presentation.

DR. BANERJEE: |I'mjust trying to
understand the tine scales for when you have to get
good nodel i ng of the energy and nass rel ease into the
syst enf

MR. RAO For the purpose of NPSH, it is
my understanding that it is at |east on the order of
a few mnutes into the event, not on the order of 10
or 12 seconds.

DR. BANERJEE: Okay. So currently, if |
under st and your nethodol ogy, you're using LAMto get
the first peak i n your contai nnent pressure and you're
using Super Hex to get your long-termpressure

behavi or and cont ai nnent, right?
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MR RAO That is correct.

DR. BANERJEE: Now the energy rel ease
t hough is not being calculated by a LOCA code. It's
sonmehow a pi ece of this code, but how can you do that
energy and mass release wthout knowing what's
happening in the reactor because the rel ease depends
on the conditions upstream of the break, right?

MR. RAO. W have a reactor vessel nodel
It is a sinple nodel. It does take into account the
mass of the reactor netal and the internals. It does
account for the fluid and steaminventory at tinme zero
prior to the break occurring in this integrated nodel
that's in Super Hex.

DR. BANERJEE: Was just a | unped
par anet er ?

MR RAO That's correct. It is a single
vol une which has liquid and it has steam

DR. BANERJEE: |Is it conservative or is it
nonconservative?

MR. RAO There is one conservative
presently and we assune that all of the liquid is
saturated, but in reality there would be a subcool ed
fractionin the vessel. But as far as conservatismto
the total energy, we assune it is entirely saturated.

DR. BANERJEE: But wouldn't you get a
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hi gher steamfraction near the break than a well m xed
nodel which woul d give you a higher energy rel ease?
Just if you look at straight forward thernmal
hydraul i cs than a | unped paraneter nodel .

MR. PAPPONE: This is Dan Pappone. That's
true, but again when we |look at the tinme scale, that
woul d be i nportant for the initial reactor bl omdown in
enptying the inventory, enptying essentially flushing
out the --

DR BANERJEE: The first 10 seconds,
certainly that's true.

MR. PAPPONE: But when we get over to the
-- when we | ook at the NPSH cal cul ation, we're not
concerned about NPSH until several mnutes to hours.
So by that tine, the sinplification in the reactor
nodeling really won't pay a part any nore because
we' ||l already have assunmed that that energy has been
dunped into the containnent.

DR. BANERJEE: For NPSH it shoul d be okay,
but not for the peak pressure?

MR.  PAPPONE: Right, for the peak
pressure, where we're | ooking at the structural | oads
on the containnment, that's where we'll need the nore
accurate nodeling and that's where we're using nore

accurate nodeling fromthe LAM code to give us that
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det ai | ed bl owdown.

DR. BANERJEE: So does LAM use a | unped
paranmeter for the reactor or does it have a
di stributed systenf

MR. PAPPONE: LAM has got a distributed
system Its nodeling pressure drops between ngjor
regions inside of the vessel. It does account for the
subcooling and the |ower plenum below the feedwater
inlet and in the | ower plenum does account for that
subcooling. It nodels the break flow path through the
jet punp nozzles and al so through the recirculation
| oop.

DR. ABDEL- KHALIK: | guess just to follow
up on this, what concerns nme here in this discussion
is that what is considered conservative fromthe
st andpoi nt of cal cul ati ng peak cont ai nment pressureis
nonconservative from the standpoint of calculating
NPSH.

MR. CROUCH: Absolutely.

DR. ABDEL- KHALI K: And the question is how
do you handle that sort of on one side it's
conservative and on the other side it's not
conservative? Are you doing two different
cal cul ati ons?

MR. CROUCH: Absolutely.
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DR ABDEL-KHALIK: O are you doing the

sane cal cul ati on?

MR. WOLCOTT: We turn everything in
reverse as far as -- in the way of conservatism we
turn everything in reverse when we are conputing the
cont ai nment pressure that we're going to take credit
for in net positive suction head. It's reversed from
where we are trying to conmpute contai nment pressure
for the purposes of peak pressure on contai nment, so
we take both of each of the conservatisnms and
basically reverse themwhere they drive the pressure
| oner rather than higher.

So we do that. That's something that's
part of Reg. Guide 1.82, rev. 3.

DR. ABDEL- KHALI K:  Ckay.

MR. WOLCOTT: Does that answer your
guestion?

DR. ABDEL- KHALI K:  Yes.

DR BANERJEE: \Wat about ATW5? You said
you didn't analyze ATWS?

Are you going to tell us --

MR, WOLCOTT: Core events, LOCA, ATWS,
station bl ackout and Appendix R are all analyzed for
net positive suction head with sone credit for

cont ai nment of pressure.
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DR. BANERJEE: How did you anal yze ATWS?
What tools did you use?

W under st ood what you used for LOCA.

MR WOLCOIT: ATWS5, the tools that were
used for ATWS would be the ODIN code to conpute the
power generated phase of the ATWS and Super Hex to
handl e t he cont ai nnent phase.

Slide five.

The effect of power uprates on net
positive suction head are driven by an increase in
suppressi on pool tenperature. To give you an exanple
for a LOCA, the peak suppression pool tenperature at
original |icense thermal power would have been 177
degrees; for 105 percent or original power, all of the
things held equal, it would be 180 degrees; and for
120 percent analysis, it's 187 degrees.

DR BANERJEE: |Is this for Unit 1?

MR WOLCOTT:  Yes.

DR BANERJEE: Unit 2 and 3 have different
fuel, right?

MR. WOLCOTT: They have different fuel,
but because this is driven by the thermal power |evel
i n decay heat which is essentially the same, the units
are physically the same inthis regard and the results

of their 120 percent calculations are the sane. So
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there are three identical calcul ations.

DR. BANERJEE: But nost of this effect is
coming fromthe decay heat and not fromthe stored
energy.

MR. WOLCOTT: That's correct. The decay
heat, particularly, the longer out you get in tine,
t he decay heat dom nates this.

Slide six.

"1l go over the basic el enents of our net
positive suction head analysis. The first thing we do
is -- what we've been talking about here is we
calculate a suppression pool tenperature profile.
This woul d be a tinme-tenperature profile. W take our
conservative assunptions in the direction that would
maxi m ze the tenperature. The next el ement we would
| ook at is elevation head. That's pretty nuch fixed
by the geonetry of the plant doesn't vary from event
to event. It has to do with the difference in
el evati on between pool and the punps |argely.

W have to chooses the ECCS punp fl ows
that we're going to use in the analysis because
required NPSH is flow dependent and so are suction
| osses. So for analyzing each event, we have to
choose the appropriate bounding flow to use.

Once we know the fl ow, we have to conpute
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suction pressure drops and that consi sts of the piping
pressure drops which we use standard i ndustry net hods
to do that. And suction strainer blockage and
pressure | osses which are done in accordance with the
BWR owners' group, URG nethodol ogy which is NRC
appr oved.

In our particular plan, we are designed
with reflective netal insulationonthe prinmary system
rat her than fibrous insulation and that gives us quite
a bit of advantage as far as strai ner debris bl ockage.

DR. BANERJEE: You have no particles or
fibers?

MR. WOLCOTT: W don't -- we have a very
smal | anount of fibers that are back inside of pipe
penetrations which are accessi bl e as bl own out debris
only in the case of paint work inside of the
penetration, so once you take that small anount of
fi ber and spread it out, over the strainers, it's not
significant conpared to the reflective netal

W do include other types of debris that
are standard fromthat URG paint chips, sand, sl udge.

DR. BANERJEE: You have no particul ate
mat erial in your insulation?

MR. WOLCOTT: No, the reflective mrror

i nsulation wouldn't -- netal foil and stainl ess steel
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sheat hi ng.

DR CORRADINI: So if |I may just -- I'm
| ooking at it and trying to get a sinple equation in
nmy head. So what you're basically telling me is the
pressure on the wet wall plus the hydrostatic head
mnus the wet well mnus the -- excuse ne, the
tenperature of the water, mnus the delta Ps nust be
greater than your NPSH?

MR. WOLCOTT: G eater than the required.

DR. CORRADI NI : Excuse ne, |I'msorry. And
then your point is by changing the tenperature 10
degrees, that's the margin you need, 10 degrees out?

VR. WOLCOTT: If you change the
tenperature 10 degrees, then that would increase the
vapor pressure by a certai n anount and woul d t ake away
that particular anount of nmargin from the PSH
equati on.

DR. BANERJEE: Did you do any strainer
tests or are you just using data?

MR. WOLCOTT: URG net hodol ogy on strai ner
tests, I'Il let Bill talk about that.

MR. EBERLEY: CE did prototype tests and
strainer testing on this GE design, stacked disk
strai ner.

DR. BANERJEE: Did they do it with single
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strainers or did they actually stack them and do
t henf?

MR. EBERLEY: | can't speak to that.

MR. CROUCH. They had actual stack
strainers. They went out and took various ki nds of
reflective nmetal insulation, both mirror insulation
and transco, subjected it to steamjets so that it
would formthe foils that cane out, took the foils and
dunped them into a test tank. They would have a
strainer down there, then they would dunp in various
anounts of sludge and other things that were part of
the possible things that would be inside people's
contai nnments. Then they ran the punps and neasured
the delta-P across the stacked di sk strainers.

DR. BANERJEE: They were like
prototypical, full-size --

MR. CROUCH: Yes.

DR BANERJEE: -- strainers? |Is that
docunent ed somewhere, these stats?

MR. CROUCH: Oh yes. There's about a 5-
or 6-volume report on the URG net hodol ogy.

DR. BANERJEE: Wth these specific

mat eri als you' re using?

MR. CROUCH Yes. It was all NRC-approved

back in the 1997 to 1998 tinme frane.
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DR. BANERJEE: And you're using the sane

type of insulation?

MR, CROUCH: Yes.

MR. WOLCOTT: | was going down the list of
el enents. The next one is determ ning a required
NPSH. That's supplied by the punp vendor. In our
particul ar case, the required NPSH has been given to
us in, as a function of tine duration. W can
withstand | ess NPSH and nore cavitation if we do it
for a shorter period of tinme. So, we, our NPSH
requi renent changes and becomes nore restrictive the
| onger time duration we want to bear the reduced NPSH
condi ti on.

DR KRESS: And that tine curve is
supplied by the punp vendor?

MR. WOLCOIT: That's correct.

DR. KRESS: And he knows very little about
tenperatures at the core and stuff, so it nmust be on
t he basis of when the punp would fail, or?

MR WOLCOTT: No. |It's based on, it's
based on testing that was originally done on our punps
and how far they were, they have data on the punp as
far as, how far they've, how far they've tested it
that way and what kind of results they got fromit

And they conservatively constructed for us a tine-
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duration versus reduced NPSH curve that they felt
confortable with would result in being continued to
operate the punp.

The punps are normal |y desi gned for 8,000
hours of operation, so the standard singl e nunber that
you' re gi ven woul d be a nunber that you coul d operate
at for 8,000 hours. W don't do that with these
punps.

DR. BANERJEE: This is the Sal zer report
t hat we have?

MR WOLCOTT: That's correct. That's the
Sal zer report that you have.

DR. BANERJEE: But ny inpression was they
don't have any data at higher tenperatures, right? |
nean they, | --

MR. WOLCOTT: The tests were done at, you
know, anbient tenperatures --

DR. BANERJEE: Right.

MR. WOLCOIT: -- ninety degrees. W've
di scussed that with them several tinmes and they are,
they feel Ilike doing it a lower tenperatures is
conservative relative to doing it at higher
tenperatures. The tenperature, the nmain, the main
effect of the tenperature of the water is built into

t he NTSH equati on vi a vapor pressure. And so, largely
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NPSH test results can be translated from one
tenperature to another by vapor pressure.

DR. KRESS. Wll, what happens to the
punps intine? Do they slowy |lose flow or do they go
al ong and quit?

MR WOLCOIT: It's a function of tine.

DR, KRESS: | know, but do they slowy
| ose flow or what --

MR. WOLCOTT: No. What woul d happen is a
function of time. |If you believed that you had
cavitation, cavitation causes inpeller erosion.

DR KRESS: Right.

MR. WOLCOIT: And it causes vibration
whi ch, which eventually would, you know, would wear
out the machine. So, what they've done is take that
out over, take that out over a function of tinme.

Er osi on doesn't occur instantaneously, and fati gue and
vi brati on danage doesn't occur instantaneously. So,
over time, there would be slow degradation. Over

time. | think that was the question | asked.

MR. CROUCH: In other words, it would not
be a step function, just instantaneous failure of a
punp at any tine. It would be a slow degradati on.

DR. BANERJEE: Well, it also depends on

how much void is generated.
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MR. SIEBER On the other hand, does, as

you reduce NPSH bel ow t he punp operating point, there
is a decrease in flow which generally falls off
parabolically. M experience is that a | ot of punps
arerunning in aslightly-cavitated node all the tine,
not severe enough to cause pitting. It's not severe
enough to have vi brations that are danagi ng beari ngs.
And, froma cost versus flow and pressure standpoint
it's an efficient way to do it.

DR. CORRADI NI: You nean at the very high
end of the punp curve?

MR. SIEBER. That's right. But as you
continue to reduce NPSH, the flow falls off until it

starts to chug and then you can | ose flow all

t oget her.

DR. KRESS. Wll, what | was asking,
somewhere on this curve you described, it's
cavitating, but the punps are still running.

MR. SIEBER  Yes.

DR. KRESS: And the question is how | ong
is it going to last until sonething happens and ny
guesti on was does that sonet hi ng happen all at once by
an i npel |l er breaking or a bearing seizing or does the
fl owcontinue to decrease sl owl y because the i npellers

are losing effectiveness sone way. | don't know.
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MR. SIEBER: | think it depends on where

you are on the curve. Wen you | ook at a punp that
has been cavitating slightly, has runits full, norma
period between mintenance, for a rmaintenance
interval, you will see all kinds of pits on the face
of the inpeller, but the punp will have punped al
that time and otherwise will not be damaged. The
seals are still good, the bearings are still good.

On the other hand, if you reduce it to an
even | ower NPSH, you coul d induce a failurerelatively
qui ckly. Depending on the total head devel oped across
t he punp, that's one factor in determ ni ng how qui ckly
the pump will fail. For exanple, a punp that delivers
50 feet of head is going to |ast |onger than one that
del i vers 250 feet of head.

DR. KRESS: Well, let ne ask the question
another way. |I'mstill not getting the answer. The
guestion | have is you have a tine to operate versus
a net positive suction that was supplied by the
vendor. How did he get that time? Wat happened to
say this is the tine. You no |onger should operate
beyond this.

MR. SIEBER Well, they don't operate the
punp to destruction.

DR. KRESS: How do they know when to quit
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this process?

They just quit at a certain arbitrary
time?

DR. BANERJEE: They have taken a baseline
as a year in the report.

CHAIR BONACA: Didn't you say the SER
they're talking about a limted tine of cavitation?
If | remenber in the SER it speaks of four mnutes.

DR. BANERJEE: | don't know exactly what
it neans.

CHAI R BONACA: Fromwhat | was reading it
seens as if there were four mnutes of cavitation in
the first ten mnutes of the transient and for those
four mnutes, there was specific information provided
by the vendor so there was a linmted time to be
addressed i n the evaluation. That's ny understandi ng.

You presented a tinme of cavitation and the
vendor evaluated and said four mnutes is not a
probl emand t hen you went back and checked because t he
test you did for the Unit 3 punp was done for those
time franmes? Could you explain that to me? Because
| nmean that's what is being referenced in the SER

MR. EBERLEY: W can do that. W mght be
covering that a little bit.

CHAI R BONACA: There was a test done for
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one of the RHR punps at Unit 3 that produced these
characteristics. | mean they --

MR LOBEL: This is R chard Lobel fromthe
staff. | think we're mxing two things together here.
What TVA is talking about 1is a curve wth
recommendati ons fromthe punp vendor on required NPSH
and we tal ked about the sane type of curve when we
were tal king about Vernont Yankee. Vernont Yankee
used the sane -- has the sanme punp vendor and they
supplied the same kind of curves.

And what the punp vendor does essentially
is the punp vendor has, | don't know, Sal zer Bi nhgham
probably has a hundred years of experience in
designing punps and testing punps. And | can't
explain all the details of what they did and it's
probably proprietary to the punp vendor, but usually,
t heir know edge base and they're testing punps, they
made recommendati ons of how | ong a punp coul d operate
at a certain level of required NPSH before that |evel
had to increase.

| had, in ny presentation, | have the
curve. | can show you the curve. The four m nutes
refers to a Browns Ferry specific tine that cones from
their LOCA anal ysis and that includes credit for this

punp vendor curve. But those are two separate things.
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The four mnutes and the punp vendor curve are two
separate itens.

CHAI R BONACA: | understand that. | said
we're only looking for how long credit is being
requested for.

MR LOBEL: Four m nutes.

CHAI R BONACA: That's right.

MR LOBEL: Yes.

CHAI R BONACA: So that sets sone kind of
[imt to -- | nean, sets this up in the horizon for
how far we're going to do that. Now the punp vendor
may not address that specifically when he tells ne
it's not 20 hours.

MR. LOBEL: Well, the punp vendor did
address it and I'm going to get into that in ny
presentation. Maybe the thing to do is to go on for
now and when | get to that point in ny presentation,
we can discuss it again with the |icensee.

| don't want to answer all the questions
for the licensee, but --

CHAIR BONACA: |I'mtrying to understand
t he reason being provided that tells us that and --
okay, so we'll talk about that |ater.

MR. EBERLEY: Can | say one short thing

about this? For exanple, for the core spray punp in
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one of our long termLQOCA anal ysis, we applied an NPSH
requi renent of 29 feet from this curb which Rich
mentioned -- 29 feet, we applied that value. That

value, if you provide 29 feet of net positive suction
head to that punp, you can run it from 24 hours to

8,000 hours for, you know, its life. So that's the
requi renent to run the punp indefinitely, at 29 feet.

For that event, we only analyze it for 24
hours. That's the limt of the period of the tinme for
the | ong-term LOCA anal ysis where we are back down to
at nrospheric pressure and didn't require any
over pressure whatsoever. So we're talking about
applying a requirenment that's good for the whole life
of the punmp for 8,000 hours, applying it to an event
where we only needed credit for 24 hours.

DR CORRADINI: So if | can get back to
that, because I'mstill of kind of listening to what
Sanj oy was aski ng what Said was asking. | just tried
to back calculate it. Perhaps | did it wong, but ny
inpression is that from 100 percent to 120 percent,
we're talking a tenth of a bar. So 1.4 psia. Aml
right? So you're looking for credit of 1.4 psia
bet ween t he 100 and 120 hour and you're | ooking to add
that onto the wet well pressure.

MR. WOLCOTT: That's cl ose. It's alittle
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short.

MR. EBERLEY: Yes, using steamtables,
had 1.7 psi.

DR. CORRADINI: Al right. [I'mjust
trying to get a level for this. The only reason |I'm
asking the nagnitude is to go back to Said' s question
i s sonewhere in yours or sonebody's presentation, the
protocol on how you conservatively added or taken
away, | guess we want to understand your budgeting?

DR ABDEL- KHALIK: This difference between
t he conservative anal ysis on one side?

MR. WOLCOTT: Let us get deeper into it.
| think we'll cover some of that stuff.

DR. BANERJEE: How nmuch of a pressure | oss
did you have across suction strainer?

MR. WOLCOTT: In the long term anal ysis at
the flow that we have there it is .4 feet. But in
short term where there is a whole lot nore flow, it
is probably about 5.7 feet.

DR. BANERJEE: So that's about a coupl e of
psi .

MR. WOLCOTT: Ckay, continuing to go down
this list and the final thing that we have to
calculate is if we're going to use containnment

overpressure, is the wet well pressure term That is
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cal cul ated, as we have already said, using Super Hex
and taking all of our assunptions and turning themso
that they drive the pressure to be the mninmm
pressure that you would expect to have, rather than
t he maxi mum pressure.

So we have two conpeting and i nconsi st ent
sets of assunptions that we make here. | n containnent
anal ysis, we nake one set of assunptions to drive the
suppressi on pool tenperature profile high. And then
turn those assunptions around in the sane anal ysis to
drive the pressure | ow

Slide seven

W are going to go over two of the events
in detailed analysis just to get a | ook at what they
| ook like. The first one will look at is the LOCA,
and that analysis is done in two separate phases, the
short-termphase that's done in the first ten m nutes
of the event, and the |ong-term phase which is done
greater than ten m nutes.

CHAI R BONACA: That's when you switch to
cont ai nnent spray

MR. WOLCOIT: That's correct. There are
manual al i gnnent changes that are assuned to occur at
or before ten mnutes, and that's what nakes that

break point. That's why the analysis is different
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before and after.

CHAI R BONACA: Now for public context, it
says NPSH | i censi ng basi s anal ysis.

MR. WOLCOTT: Yes, we're still talking
about the |icensing basis anal ysis here.

CHAI R BONACA: Unit 1, 120 percent power.

MR. WOLCOIT: This is at 120 percent,
that's correct.

CHAI R BONACA: (Go ahead.

MR. WOLCOTT: In the short term anal ysis,
all the punps that get an automatic start signal are
assurmed to start, their valves to open, and they are
assurmed to go to the flaw that they would go to natch
the system head with the val ves widening. So there
are four core spray punps doing that, and two RHR
punps doing that. They're injecting to the vessel.

In addition to that, we take and assune
that two of the RHR punps are connected to the broken
| oop which was the source of the LOCA to start with.
That has rmuch | ess systens resi stance on it because it
just has a piece of pipe and so that flow goes quite
a bit higher and fornms the npost boundi ng requirenment
for NPSH required because the flowis so high.

There is debris | oading on the strainers

i n accordance with the URG net hodol ogy and in the 120
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percent analysis, both the RHR and core spray punps
requi re sone contai nment overpressure i n order to neet
the NPSH required fromthe vendor.

CHAI R BONACA:  You have a single failure
here and that's the other train, no?

MR. WOLCOTT: In the short term assum ng,
strange as it seens, assunming a single failure would
be non-conservative, because in this short-term part
of the anal ysis the NPSH probl emis bei ng caused by so
many punps demandi ng so nmuch fl ow.

CHAI R BONACA:  kay.

MR. WOLCOTT: So we don't have any single
failures in the short termso that all the punps run
at their full flow and put their full demand on the
suction side.

MR CROUCH: It's just like what we were
tal ki ng about earlier when we naxinize assunptions.

CHAI R BONACA: | under st and.

MR CROUCH: In this case, maxim ze
assunptions neans to nmaximze the flow rate.

Jim one thing you mght want to talk
about a little bit is the broken |oop and why we're
concerned about that broken loop in the punps there.

DR. BANERJEE: Sorry, would there be a

single failure that woul d rai se the tenperature of the
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suppr essi on pool ?

MR. WOLCOTT: Not in the short term

DR. BANERJEE: Not in the short term

MR. WOLCOTT: In the long term however,
any single failure affecting heat renoval capability
woul d result in the pool tenperature being higher.

MR. CROUCH: These are not the assunptions
for the calculations of the pool tenperature. Pool
tenperature assunptions do assune a single failure,
but these are the assunptions for figuring out what
the flowis through the various punps.

DR. BANERJEE: Pool tenperature already
assunes this failure?

MR. WOLCOIT: Correct, yes it does. In
the long term

DR. ABDEL- KHALI K: Wat you're trying to
do is essentially wunderestimate the containnment
pressure and overestinmate the tenperature. | can
under st and how t hese woul d because of the higher flow
rate that you get in the punps connected to the broken
| oop, you have hi gher pressure drop in the line. But
whi ch of these assunptions actually increase or result
in a higher than expected water tenperature?

MR. WOLCOTT: None of them In the first

ten mnutes, we are not assumi ng any heat renoval,
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because that alignnment hasn't occurred yet. So there
is no heat being renoved. So single failure
assunptions of punps and what have you woul dn't have
any influence over what we are analyzing to be the
pool tenperature, because we're not even crediting any
heat renoval until ten m nutes when the operator has
time to line that up

So having single failures one way or
anot her would not influence the pool tenperature.
Pool tenperature is strictly a function of how nuch
energy is released fromthe reactor and the physical
size of the water body in the suppression pool during
t hat phase.

MR. CROUCH: These assunptions here are
t he assunptions that are used for cal cul ati ng t he punp
flows, not for calculating tenperatures. Cal cul ating
tenperatures, we assune a sinple failure would w pe
out an entire loop. It maxim zes tenperature. Just
like this slide here, this is one of the bullets on
t he previous slide, how you maxi m ze the punp fl ows.

DR. CORRADI NI: So sonewhere, | have been
| ooki ng ahead. Sonewhere in here |I'mkind of curious
about the what you were tal king about, Said, about
that when you naximze, when you try to maxim ze

tenperature, the containment pressure is here. \Wen
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you try to maxi m ze fl ows, the contai nment pressureis
here, and what the difference is. You're going to get
to that sonmewhere in here?

MR. WOLCOIT: W can talk through that
when we | ook at one of the event graphs, perhaps, we
can tal k about where it is on there.

DR. BANERJEE: You have four strainers, so
i f you bl ocked of f one strainer, wouldn't you get nore
for pressure loss on the suction side?

MR. EBERLEY: W anal yzed that suction
piping network with the hydraulic flow balance
conmput er code which determ nes that percentage that
each strainer draws fromthe suppression pool and the
wor st strainer draws 26 percent of the flowand that's
the one we analyzed in all cases, the 26 percent
contribution for that one strainer of total flow

MR, CROUCH. If you were to sonehow get
all of the debris to go to one strainer and block it
of f conpletely, then the other three strainers would
be virtually clear, so you' d have very | ow pressure
dr op.

DR. BANERJEE: That's not so cl ear because
this is not a linear thing, the pressure | osses,
especially with fibers. So if you assune one strainer

bl ocked and the other operating with the same sort of
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pressure drop wouldn't be so far afield, but if that
happened woul d it cause you any significant problem
if that was your single failure?

MR EBERLEY: No, it wouldn't make this
anal ysi s any worse than what we've got. W have ful
reflective netal insulationsaturationthickness, dead
t hi ckness on these strainers and we're taking the
worse hit that we can from reflective netal source
termthat we had.

DR BANERJEE: No, | understand that. But
suppose you --

MR. EBERLEY: If it was totally bl ocked.

DR BANERJEE: \Ahatever reason. | nean --
it's asingle failure, it would be still be okay?

MR. EBERLEY: Yes.

DR, KRESS: Would your results of this
anal ysis be different if you changed the 10 mi nutes to
somet hing el se? Like suppose it were 5 mnutes or 15
m nutes? Does it change your results significantly?

MR. WOLCOTT: There would be an advant age
if the operator takes control earlier, there would be
an advantage to taking, a thermal advantage to taking
control earlier. So --

DR KRESS: It would be better off

earlier. How about | ater?

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

196
MR. WOLCOTT: Later, even if you weren't

considering net positive suction head, our |icensing
basi s aligning contai nment cooling is manual. And so
there is alimt of howlong you could wait to align
that, because if you do that, you' re eventually going
to get in troubl e because you're not renovi ng any heat
in a LOCA

So our --

DR. KRESS: You would get in trouble
el sewhere i s what you're saying.

MR. WOLCOTT: Well, all the things that go
along with running the water in the torus too high.
So yes, there would be a problemif you waited and did
not align containnment cooling. There would be severa
probl enms caused by that.

CHAI R BONACA: How successful are your
operators when you test themon the sinulator?

MR CROUCH.  Tony?

MR. ELMS: Tony El nms, Operations Manager.
And we're trying the net positive suction head on the
simul ator and one of the things that we're talKking
about is as the tenperature in contai nnent goes up
you can reduce the flow on the punps and bring
yoursel f back down. On your flow curve it requires

| ess net positive suction head.
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The si nul at or does m nmi c the cavitation of
t he punps by the anp swi ngi ng on the punps. That al so
there are two things, loss of net positive suction
head as well as strainer plugging. And as you see
that we're trained to | ower the flowon the core spray
and RHR punps to bring them back within their net
positive suction head curve.

There's also curves in the energency
operating instructions that we check i n our emergency
operating flow charts that wll tell wus what the
maxi mum flow is for the pressure in the suppression
chanber as well as the tenperature of the water in the
pool. So we have guidance in what flow we can run
t hose punps at with given pressures and tenperatures
of water in containment.

MR. WOLCOTT: | think what he was asking,
what's involved in aligning containment cooling and
all that?

MR. ELMS: Aligned containment cooling,
you' ve got an injection valve that you have to cl ose.
It's the LPSI injection valve and you have one
injection valve that you wll open to allow the
suppression pool cooling and you' ve got a service
wat er heat exchanger that you'll have to open the

outlet valve to align the RHR service water to coo
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t he wat er.

CHAI R BONACA: And the question | had was
i n sinul ator exercises are the operators successful in
identifying and performng the switch over in 10
m nut es?

MR. ELMS: Yes, sir. That would be a
critical step in the simulator exercise that would
test this part of the energency operating procedures
and if the crew did not successfully conplete that in
a given tinme frame, they wuld go through a
remedi ati on process.

CHAI R BONACA: kay, all right. Thank
you.

MR. WOLCOIT: After ten minutes in the
anal ysis which we call the | ong-termanal ysis, we cut
back to two core spray punps at design flowrate where
the operator can throttle the system rather than
letting it run wde open and two RHR punps in
cont ai nment cooling node. There is debris |oading on
the strainer during this period of time also. The
pressure drop isn't as nuch because the flowisn't as
much because we're stopping the punps that we don't
need.

And in this particular part of the event,

it's only the core spray punps that require
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cont ai nment overpressure. The RHR punps do not.

So with that --

DR. BANERJEE: 1Is there any vortexing in
the vicinity of the strainers?

MR. WOLCOTT: We anal yzed for that because
that's one of the things you have to | ook for.

DR. BANERJEE: How do you anal yze that?

MR, WOLCOIT: |'mnot sure | can answer
t hat questi on.

DR. BANERJEE: Does GE analyze it? Wo
anal yzes it?

MR, EBERLEY: W did.

MR. CROUCH Let us take that as a
guestion and get back to you.

MR, WOLCOTT: We will turn to slide eight
then. This is the event graph that represents the
LOCA analysis | just tal ked about. This graph is for
the long-term part phase of that anal ysis.

The top nost red line there is the
cont ai nment pressure, conputed using assunptions that
m nim ze the contai nnent pressure.

The second |ine down or the blue line is
t he suppression pool tenperature.

DR. CORRADINI: So can you give ne an idea

of the -- I"'mtrying to get the right words here, the
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uncertainty on the red line versus your ability to
nove it based on assunptions? |In other words, you're
predi cting a peak pressure of 21 psia, plus or mnus
somet hi ng based on how you nodel it, conpared to you
noodling with the nodel to make it as | ow as possi bl e
and what's that plus or mnus? That's kind of where
Sai d was asking that a while back. Do you see where
|"mgetting?

MR. WOLCOTT: Let ne answer that first and
then 1'll let GE take a second crack at it. There is
a great deal of conservatism buried in all of the
aspects in the way we do this thing. Wen we're in
doubt, we take a conservatism that's just the nature
of how we do things.

MR. CROUCH. W take a conservatismto
drive the pressure down.

MR. WOLCOTT: Well, to take whatever the
conservative directionis. That's how we nmake up for
uncertainties, so ny answer to that would be that this
curve is still unrealistically conservative, if you
went and picked apart all the conservatives that are
buried in it.

MR. CROUCH So the pressure would be the
lower |imt and then the tenperature would be the

upper limt, based on those uncertainties.
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DR. BANERJEE: It would be nice if you

coul d show the uncertainty band. This was the | ower
limt and that was the upper limt.

DR. CORRADINI: Then we'd just get nmad at
you about that. | just want to know i n nunbers so |
get a feeling for what it is.

DR. BANERJEE: But do you know what it is,
t he uncertainty?

| mean is it 20 degrees or 5 degrees or
what is it? Ten psi, 20 psi, 30 psi? Wuat is the
number ?

DR. CORRADINI: Let me just nake sure
you're clear on our |ogic because probably you're
right. You've done all the analysis. W're just here
shooting at you. But if it's 21, as your | owest
contai nment pressure and 186 as your highest
suppressi on pool tenperature and you're clainng that
that's the highest blue and that's the | owest red, |
want to know when you try to make it realistic is it
25 and 170 or is it 22 and 285? It's the magnitude,
it's the quantitative nagnitude of what you know and
don't know that is getting us a bit --

DR. KRESS: How rmuch margin --

DR CORRADINI: Yes, | want to know the

mar gi n.
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MR. WOLCOTT: W're going to talk later

about what these look Iike when we do it
realistically.

Do you want to wait for that and see if
t hat answers your question?

DR CORRADI NI':  Sure.

DR.  ABDEL- KHALI K: What is the peak
cont ai nnent pressure the way you cal cul ate for a LOCA?

DR. CORRADINI: During this time scal e,
not the red that's going off scale, but during this
time scal e?

MR. WOLCOTT: We'd have to pull the curve
out and look at it. At this point in time we just
usual ly | ook at the very peak peak whi ch woul d be the
little spike off the -- to | ook at the entire duration
and how t hat conpares, we'd have to pull the curve out
and |l ook at it.

So going on with explaining what these
lines are, thereddishlineinthe mddlethereis the
contai nment pressure in absolute pounds. The
pressure, by the way, is using the righthand axis
there and tenperatures using the |l efthand axis. That
is the pressure in the contai nment absolute that is
required to include in the NPSH cal cul ation in order

to just match the required NPSH t hat applies to that
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time frane.

DR. BANERJEE: This is psia, right?

MR. WOLCOTT: It is absolute pressure in
t he contai nnent .

DR BANERJEE: Does that neans that --
it's only about four psig?

MR WOLCOTT: That's correct. Three. The
top of it's three.

Now you note the discontinuity right in
the m ddle of that curve there. That is a reflection
of the time dependent required NPSH  Because
remenber, this curve is defined as what it takes to
neet the NPSH required that cones from the vendor
because the vendor gives us NPSH required in tinme
frames. We have applied that in tinme steps. This
particul ar step occurs at eight hours and so at ei ght
hours we change the rules and say that it has to have
nore now.

That step represents no phenonena or
anything like that. [It's just a change in the rules
to make it harder to pass.

DR ABDEL-KHALIK: So buried in this is
the water level in the torus?

MR WOLCOTT: Yes, it is. The water |evel

inthe torus is one of the other terns that is in that
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line right there.

DR. ABDEL- KHALI K:  Wen you say that the
required pressure is 10 psia and you're required the
positive suction head is 30 feet, I"'mjust trying to

reconcil e these two nunbers. It doesn't nmke sense.

MR. WOLCOTT: There are several nore terns

in the NPSH equation. One of themis an elevation
term

DR. ABDEL- KHALI K:  Ri ght.

MR WOLCOIT: One of themis in the
t ext book equati on peak peak, PA, P atnosphere. That
is the containnment overpressure -- the contai nnment
pressure term that we're seeing here. Wat other
terms are there? There's the vapor pressure term
which is changing with tenperature of the water and
t hose all
-- what you're seeing here is the result of those, all
added together and just neeting the NPSH required
that's given by the vendor. That defines the --

DR. BANERJEE: It would be useful if you
m ght have, you coul d sketch just the different | evels
that we have in this systembecause is there a sketch
i ke that sonmewhere here?

MR.  WOLCOIT: By levels, you nean

el evati ons?
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DR. BANERJEE: Yes, right. | nean you

have a sketch there, but there are no quantitative
nunbers, right? So -- just an idea.

MR. WOLCOTT: Yes, to give an idea of
magni t ude- wi se - -

DR BANERJEE: Start with the water |evel
and the torus.

MR. EBERLEY: The suppression pool |evel
woul d be used in the suppression pool |evel elevated
at 536 feet.

DR. BANERJEE: Right, and the punp.

MR. EBERLEY: The piping systemis 527
feet.

The center line of the ring header is 525 feet 4
i nches.

The center |line of the suction core spray
punp i s 525 feet 4 inches. The center |line of the RHR
suction horizontal lines are at 521 feet, 7 inches.

DR. BANERJEE: kay, thanks.

CROUCH: Ckay.

WOLCOTT: Everybody good with that?

3 3 3

BANERJEE: So you are again getting
about 15 feet or so just by elevation.
CHAI R BONACA:  Yes, so you need apsi for

the core spray and you are given no credit for the RHR
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because it's bel ow at nospheric?

MR. WOLCOTT: Right, just continuing with
interpreting this curve, the dashed |ine that goes
across the mddl e represents atnospheric pressure at
Browns Ferry and what we are calling containnent
overpressure is the difference between the pressure
required, the reddish Iine and atnospheric pressure.
So every time that one of these required lines is
above the dashed line, that defines the need for
cont ai nment over pressure.

So as you can see in this one, core spray
punp needs, begins to require contai nment overpressure
and then we've shortly, around 24 hours into the
event, the tenperature has dropped down enough that it
ceases to need contai nment overpressure, that is 14.4
pounds absol ute plugged into the NPSH equation w ||
mat ch the vendor's required at that point.

DR. BANERJEE: Is it really hard to get
punps that function with 15 feet instead of 30 feet?
| s that the reason why you' ve sort of gone through al
t hese hoops?

MR WOLCOTT:  Yes.

DR. BANERJEE: Because you can't buy such
punps? |s that the problenf

MR. WOLCOTT: Yes, with a punp with other
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performance characteristics we'd need, there is no
magi ¢ punp that would do this. You could certainly do
it wwth different el evations.

DR. BANERJEE: The el evations were pretty

fixed.
MR. WOLCOTT: Yes, they are very fixed.
DR. BANERJEE: And you' ve changed so nany
things out. | mean why not pick a punp where you

didn't have to go through this hassle.

MR. SIEBER: Generally, the way you do
that is a lot of these punps are vertical punps. You
just dig a hole deeper. That's why you had NPSH

On the ot her hand, the | onger the shaft of
the punp, the harder it is to balance and the nore
likely it istoripitself apart.

MR. CROUCH. These punps sit on the base
mat of the reactor building, so --

MR. SIEBER:. Once you build the plant,
putting a new punp in, at a different depth is a
m ghty expensive deal, neaning you start noving
concrete and drilling holes in the ground.

DR. BANERJEE: But it is not easy to get
a punp you're saying that has these operating
characteristics, 15 feet, rather than 30 feet.

MR. SIEBER. Well, the other thing you
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could do is raise containnent six or eight feet.

(Laughter.)

That's the other solution. You guys can
do it.

DR. BANERJEE: You changed these punps
al ready or did you keep these for the original punps?

MR. WOLCOTT: These are the origina
punps, they're original design. They have new
i mpel l ers over the years. These are the originals.

DR CORRADINI: So I'mlooking at this
curve. |I'mstill trying to interpret, so the purple
line requires a credit of a little bit less than 2
psi a over atnosphere.

MR WOLCOIT: It's about 3.

DR. CORRADINI: At your discontinuity.
Ckay, and you're clainmng that the | owest contai nnment
pressure you can force the calculation to give you
with reality is at that sane |ocation.

MR. EBERLEY: 3.1 psi higher.
CORRADINI:  So that's the margin?

EBERLEY: Correct.

2 3 3

WOLCOTT: W have about tw ce as nuch
as we need at that closest point there.
MR. EBERLEY: And that point, as I

expl ained earlier, is certainly high because of ny
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choice of the NPSH requirenent of 29 feet which is

corresponding to that peak. The requirenent actually
is 24.5 feet at eight hours. It has nore to do with
mar gi n.

DR. CORRADINI: And nothing you do in the
nodeling to drive the red |line down gets you | ower
than the line we see?

MR EBERLEY: That's correct.

MR WOLCOIT: W have sone realistic
anal yses that can get that |ine down. They don't
followthe |icensing basis rules, so staying with the
licensing basis rules, we can't get this |ine down
bel ow the dotted |i ne.

DR. CORRADI NI :  You sai d sonething that
| "' mgoing to ask you about, unl ess you rephrase that.

Say that one nore time. | thought you
told me that the red line is the | owest you can get it
wthin --

MR. EBERLEY: W th the avail able pressure,
the standard pressure is the | owest you can get.

DR. BANERJEE: Wth the |icensing basis
rul es?

MR WOLCOTT: [|I'msorry. | was answering
a question about the wong line. Wat | said made no

sense at all, if you were asking about the top |ine.
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DR. CORRADI NI: Yes, |'m asking about the

red |ine.

DR. BANERJEE: That's the lowest realistic
line, right, the red line?

MR EBERLEY: | wouldn't call it realistic
because we' ve gone out of our way to minimze it in a
non- nechani stic form

DR. CORRADINI: \What is the thing that
nost controls -- so that's the next question since
we're now tal king about the margin. Wat is the
physi cal paraneter that nost controls that red line's
position quantitatively?

MR. WOLCOTT: The nost, | would say it's
the -- it's driven the nost by the tenperature of the
water in the torus would be the -- the tenperature of
t he suppression pool water is probably what drives it
the nmost. | nean nost determines its val ue.

DR. CORRADINI: Is that the one you had
t he hi ghest -- okay.

MR. RAG |Is the question about the
cont ai nment pressure?

DR CORRADI NI':  Yes.

MR. RAO \What we've done to get the nost
conservative contai nment pressure is we've mninzed

the initial pressure inthe dry well and wet well. 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

211

maxi m zed the relative humdity in the dry well and
wet well at tinmes zero. And that helps us to
essentially cone with the highest critical mass and
therefore it gives us the |owest effect, |owest
pressure. That, we say is not realistic because |
think in reality the humdity is at less than 100
percent, at least in the dry well for sure.

CHAIR BONACA: W are still anxiously
waiting for the later part of the representati on when
you will tell us what it's worth.

At some point | think we'll hear about
t hat .

DR. ABDEL- KHALI K:  How about the
condensati on nodel that you use in the anal ysis?

MR. WOLCOTT: Condensation nodel, are you
tal ki ng about heat sink?

DR. ABDEL- KHALI K: Condensati on nodel that
you use in the contai nment anal ysis.

MR RAO W do take credit for heat sinks

and we do have -- achi eved a condensi ng nodel, but in
the first ten mnutes, | believe it's essentially you
have about -- it's initially saturated and that is

going to heat up because the heat nust transfer from
t he suppressi on pool as the suppression pool heats up.

DR. ABDEL- KHALIK: But if you have better
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heat transfer, then whatever you are assum ng here,
then the red line will go down.

DR. BANERJEE: W are tal king about |ong
termhere, right?

DR ABDEL- KHALI K:  Correct.

DR CORRADI NI: He answered short term
but we're talking long term

MR RAO After ten minutes, we have
assunmed that the containment sprays would be on.
Essentially, you would be -- have the effects of
al nrost any ot her phenonenon at that tine.

DR. CORRADI NI :  Ckay.

DR. BANERJEE: Wuld the spray, if you had
better condensation or heat transfer to the sprays,
woul d that drag the |ine down?

MR. RAO W have assuned 100 percent
m xi ng of the sprays with the atnosphere, both in the
dry well and wet well.

DR. BANERJEE: And they're equally -- the
slight one equilibriumstate?

MR RAC That is correct. It assunmes an
i nst ant aneous equilibriumfor the spray with the air.

DR. CORRADI NI : Thank you. That answers
that. So what about -- so we kind of have red, purple

and green margin lines here for the long term |Is
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that nore limting than the short term ten m nutes
t hat you were speaki ng about ?

MR WOLCOTT: In ternms of which of our
lines?

DR CORRADINI: Yes, I'mtrying to
envi sage what this looks like inthe first ten m nutes
now. So we've got this one for LOCA anal ysis over the
long term Now there's a correspondi ng set of red,
purpl e and greens -- excuse ne. Red and green for the
short termwhich is the RHRis limting.

MR. WOLCOTT: The staff is going to cover
that one in detail, so we were going to not duplicate
t hat .

DR. CORRADI NI :  Ckay.

CHAI R BONACA: That's also in the sane
node, about 3 psi?

MR WOLCOTT: Yes, sane order. So the
final item | haven't tal ked about here is the green
line which is the RHR punps. In the long term they
do not require contai nment overpressure because they
don't cross the dotted |ine.

The other event that we chose to present
here is the Appendix Rfire event and that particul ar
event, the Appendix R rules as far as how to apply

fire damage and | oss of off-site power. For one, RHR
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punp, for the worse case analysis and it is in a node
where it's injecting to the reactor vessel and
returning to the suppression pool through the relief
val ves which we call alternate shutdown cooling node.
There is no strainer debris involved in this event
because there's no pi pe break inside the dry wel |l that
woul d generate the debris and transport it. And it is
the RHR punp that requires contai nnent over pressure
in this case.

CHAI R BONACA: Well, you have one RHR

punp.
MR. WOLCOIT: That's correct, one and
only.
CHAI R BONACA: The single failure is the
ot her punp?

MR. WOLCOTT: Appendi x R does not have a
single failure in the classic sense. Wat we do is
when we apply the Appendix R rules to the areas of
fire damage, we are in sone fire areas left with one
RHR punp if we applied all the rules. [It's not quite
a single failure.

Slide 10 is the event very simlar to the
one we just | ooked at. The suppression pool
tenperature is higher inthis particul ar event because

we only have one RHR punp operating, rather than two
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and so we only have half of the heat renopval that we
woul d have in the other event approximtely.

The contai nment pressure is the red line
there and again it's conputed using all of the
assunptions that would drive the contai nment pressure
to a mni mum val ue.

DR. CORRADINI: Wiy is the green line --
maybe | m sunderstood. ©Ch no, this is contai nnment
pressure. This is not the actual NPSH. This is the
requi red contai nnent pressure to neet NPSH

MR. WOLCOIT: That's correct.

DR. CORRADINI: Wiy is there no bunp on
this one?

MR. EBERLEY: W refined the analysis on
this one in particular because we didn't pass
initially when we did the analysis. W were | ooking
at sone new ways of doing Appendi x R analysis. NPSH
hadn't been done before. Taking penalty for dry well
coolers being in service and renoving heat fromthe
containment. We're in normal contai nment anal ysi s.
W will take credit for, inthis case, penalty for the
dry well cool er heat renoval

So initial analysis, the Iines got close
t oget her and we went back and refined the anal ysi s and

interpreting the required NPSH curve fromthe vendor,
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we interpreted it as a function of lower tine, the
whole tine period. W varied it according to their
curve rather than step changes.

DR. CORRADINI: | interpret what you just
told nme was the green and the red getting dam cl ose.

MR. EBERLEY: They were getting close
early on, right there around two hours which is when
we now isolate the dry well coolers. And it was a
| esson we learned in this anal ysis that that operation
of the dry well coolers can't hurt you, but along the
l[ines of mnimzing the overpressure and maxi m zi ng
t he pool tenperature.

DR. BANERJEE: The margin here is much
| ess.

MR. WOLCOTT: Much less, very short tine
frame there. The margin overall is |ess.

CHAI R BONACA:  You are presenting a result
of an analysis here. You need to show that you
require a pressure credit. |In the SER, there is a
di scussion, the licensee has conmtted to term nate
dry well cooling within two hours of entry into the
safe shutdown procedure which would be used for a
shutdown to fire. The analysis shows that this

results in an acceptabl e available NPSH for the RHR

punp.
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So are you asking for credit? O are you
comritted to do this nodification to a procedure and
so you don't ask for a credit?

MR. WOLCOTT: The curve that you're
| ooking at here assunes that the dry well blower is
stopped at two hours as it's in there. So that
operator action is factored into the curve that you
see here.

CHAI R BONACA: So you still need credit?

MR. WOLCOTT: Yes, absolutely.

CHAI R BONACA: This anal ysis shows that
these results in acceptabl e avai |l abl e NPSH f or t he RHR
punp, whatever that neans. W'Ill talk about it later.
It's not clear to ne.

MR. WOLCOIT: So what the green line on
this curve shows is again the contai nment pressure
that's required to go into the NPSH equation so as to
just equal the required NPSH for that particular tine
frame that's supplied by the vendor

As you can see, and again, the dotted |Iine
as atnospheric pressure at Browns Ferry, so tinme and
area of which it's above the dotted line is the tine
and t he magni t ude t hat the contai nnent overpressure i s
requi red as we define contai nnent overpressure.

The main thing that drives the magnitude
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of this event is doing it with one RHR punp. That is
the main difference between this event and previous

events. And we al so do not use core spray punps in

Appendi x R, whereas the LOCA then had two punp curves
onit, this only has one.

DR. ABDEL-KHALIK: So as a result of this
anal ysis you have actually nodified your energency
operating procedures so that you can term nate
contai nment cooling within two hours of initiating
event ?

MR. WOLCOTT: That's correct. It wouldn't
be the emergency operating procedures. It would be
t he emergency procedures that are specific to a fire.

MR. CROUCH:  Tony, you want to tal k about
this and how we trained on it?

MR. ELMS: That's a two hour -- |'m Tony
El ns, QOperations Manager. That's a two-hour action
limt. W validated these procedures. W already
have persons in the areas and there's three ways that
we can termnate this cooling. One is stop the RVCCW
punps from the control room if control room
abandonnent is not required due to the fire. The next
way is to go locally to the shutdown boards that
they're fed fromand trip the breakers. And the third

way is to close the valve that puts the cooling water
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intothe dry well fromthe control room So dependi ng
on where the fire is at, there's three different ways
that we can termnate this dry well cooling.

Qur validation tine has been within an
hour for any of these three actions. Any way we try
toisolate it, we can do it within an hour and it's a
two-hour tine limt.

DR. CORRADINI: May | ask then just so I'm
clear, if you didn't do what you just said, the green
woul d intercept and go above the red?

DR.  ABDEL- KHALI K: According to this
cal cul ati on.

DR CORRADINI: Yes, | understand. |
understand. | understand. \Were the red is a |ower
[imt. | understand. But am | understanding this
correctly?

MR. WOLCOTT: The red would go into the
green. It would termnate in the blowers, affects the

red line. So it would cause the red to --

DR CORRADINI: |'msorry, excuse ne. |
said it backwards. | apologize. | apologize.
And | still want to understand the punp.

You changed on how you apply the punp curve required
in NPSH  You said it, but I didn't get it.

MR. WOLCOTT: Let nme say what he said
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sinpler. In the previous LOCA anal ysis, we applied
t he vendor changes in tine as step changes. And we
just chose to do it at -- there's one step change in
ten m nutes, and one step change in eight hours. In
this particular analysis, we did it as a continuum
basically, a very |arge nunber, very snmall changes.
The vendor's thing is a curve is a function of tine,
SO you can either do it in very coarse tine steps
whi ch nakes big changes, or you can do it in rea
smal | tinme steps.

This is a nore refined anal ysis that was
done in little tiny time steps.

DR. CORRADI NI :  Thank you. | understand
t hat .

CHAI R BONACA: So anyway, this curve, the
green curve includes the two-hour action of the
oper at or.

MR. WOLCOTT: The red curve. The red
curve is influenced by that action.

CHAI R BONACA:  Ckay.

DR. ABDEL- KHALI K: "' msort of concerned
about that. |In a sense that this red curve is not
reality. And what the operator will see in the

control roommay be quite different than what these

results indicate. And yet, you're telling the
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operator according to this sort of calculation that
we're doing with so many assunptions go ahead and
term nate contai nnent cooling, regardl ess of whether
or not there's any indication of any possi bl e probl ens
wi t h NPSH.

MR.  WOLCOTT: That's correct. The
Appendi x R procedure is not synptomatic. It's a very
prescribed situation, procedure to take care of a very
degraded situation where a | ot of equi pment is assuned
not be available. And so we take the m ni mum
equi pnent we know we have protected and we just --
instruction just has us go out there and establish an
alignnent that we have pre-analyzed and know wil|
work. And so these dry well blowers are just part of
t hat .

W' ve al so | ooked at the flip side to nake
sure that there isn't any problemtermnating the dry
well blowers, given that we're in this situation.
There's injury conditions that we have to neet to even
get into this thing and they kind of define the |evel
of degradation you have to have al ready before you
proceed down this procedural route.

DR. BANERJEE: What a scary thing to do
t hough, | nean to term nate cooling when you' ve got a

fire. | mean it's sort of counter-intuitive.
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MR. SIEBER Like flying an airplane with

j ust a conpass.

MR. WOLCOTT: The containment cooling is
still progressing per the safety systens. None of our
safety anal yses take any credit for contai nment
cooling -- dry well cooling I'"m sorry, | used the
wong word there. So all of our safety anal yses
assunme that dry well cooling is lost. W would not
normal Iy have any kind of a procedure we woul d
intentionally termnate that. So this is kind of new
tous and it is counter-intuitive. W thought about
it alot before we --

CHAI R BONACA: So it seens to me that this
is a scenario for which you need the | ongest credit?

MR WOLCOTT:  Yes.

CHAI R BONACA:  About 60 hours?

MR WOLCOTT:  Yes.

CHAI R BONACA: And for the LOCA, long term
with sprays was 22.5 hours. |I'mreferring to Table
621 of your calculations for EPSS, the one you're
representing here, right?

MR. WOLCOTT: Correct.

CHAI R BONACA: So you really need what,
three psi credit for 60 hours.

MR. EBERLEY: This is 9.6 psi.
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CHAI R BONACA: 9.6 psi. That's right.

MR. WOLCOTT: Any other questions on this?

DR. BANERJEE: There's no -- that green
curve is sinply given because you' ve got one RHR punp,
is that it? There's no way to get it down?

MR. WOLCOTT: We can do -- we can take
nore realistic assunptions and get it down sone, but
Appendix R is normally done with nostly realistic
assunpti ons, not all of the |licensing basis
conservatism so we have to put in what we call design
basi s.

We didn't feel confortable that we coul d
change the analysis in a way that we get that down
significantly and still do it in accordance with the
rules that are attendant to Appendi x R events.

Go to slide 11.

From here out, |I'Il stop tal ki ng about
Il icensing basis analysis and start tal king about
realistic analysis. W did do sone realistic analysis
and sone risk analysis on contai nnent overpressure.

One of the things we did was conpare
credit for containment overpressure to the five
principles that are given in Reg. Qide 1.174.
Largely a conparison we were naki ng here was the

conpari son bet ween needi ng credit for overpressure and
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not needing credit for overpressure, not necessarily
the difference in it, the anount of overpressure we
need for uprate as opposed to 105 percent.

W found that contai nment overpressure
neets current regulations. W reviewed all of this
agai nst Revision 3 which is the | atest revision of
Reg. Guide 1.82 which we take defines all the staff's
current expectations about how to do this type of
analysis. There is no regulation that says you can't
do this, but it's consistent with defense-in-depth
phi |l osophy. Wat we would be worried about here is
creating an inter-dependency between barriers. That's
not appropriate. The barriers being a contai nnment
barrier and the fuel barrier.

There already is as inter-relationship
between the integrity of the containnent and the
operability of the ECCS system punps and as a
consequence the cladding, the environmental
qualification of the ECCS system depends upon the
exi stence of the containnment, its integrity. The
wat er that they are punping comes fromthe cont ai nnent
and we al ready require contai nnent overpressure. This
is just a greater nmagnitude. So we're really not
i ntroduci ng you to inter-dependency.

Mai nt enance of sufficient safety nmargins
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-- the two graphs | showed you there kind of
illustrate the anount of margin that we have in this
anal ysis and |'ve discussed when we're tal ki ng about
t he graph that the amount of conservatismthat's even
buried within those curves that give us a high degree
of confidence that things will work out at |east as
wel | as show in those graphs.

Very small risk increase. | have a slide
in a mnute that show the PSA results we got at
| ooki ng at contai nment overpressure and the inpact is
monitored. In the way of nmonitoring we do a | ot of
things to nonitor containment integrity. That would
be the main thing we woul d nonitor here because we're
depending on l|ocal replace testing, each refueling
cycl e and at Browns Ferry we have a surveill ance where
we continuously nonitor nitrogen usage in the dry well
and have to address anything that's -- any | eakage
that's over 542 standard cubic feet an hour which
lines up with our accident |eakage, what we call L
sub- A

MR. SIEBER:. You think a change in
nitrogen usage will indicate nuch of a |eak?

MR. WOLCOTT: Yes. CQur criteria is meant
to -- at normal contai nnent pressures represent L sub-

Awhichis the leak rate test. That's not very | arge.
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MR. S| EBER  Yes. | could see that in a

sub- at rospheri c contai nnent that in aregul ar pressure
contai nnment, you know, atnospheric containnent,
there's not going to be any | eakage that you're going
to be able to see.

MR WOLCOTT: Well, the bulk of the
containments say 1.1 psig on the outside and we
tracked t he nitrogen | eakage cl ose enough t hat | eakage
in the dry well part of the containnent, that wll
show up.

In the torus part of the contai nment which
is not above atnospheric necessarily, it would take
longer to find. W wll probably find it nore from
fi ndi ng oxygen concentrations i ncreasi ng than we woul d

MR. WOLCOTT: What's the volune of the dry
wel | ? Do you know?

MR. CROUCH: Two hundred seventy-nine
t housand cubic feet.

DR. BANERJEE: | guess the issue is really
how wel | can you nonitor |eakage, that's really --

MR. WOLCOTIT: It's the dry well part of
t he contai nnent which is the nore conplex part of the
contai nment as far as having penetrations init. |If

we've got a leak that's in the nei ghborhood of L sub
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A which is the sane | eakage that we assunme when we do

this analysis for NPSH, we'll find it within 24 hours.

W' Il knowthat we have -- | shoul dn't say
that we'll find it, we'll know that we have it. W
m ght have to physically find it -- it mght take a
little bit longer there. W'IIl know that we have a
pr obl em

DR. BANERJEE: Just remind nme, if you
will, did we need such an extended period of

cont ai nment overpressure for Appendix R in Vernont
Yankee or not?

MR WOLCOIT: Vernont Yankee --

DR. BANERJEE: Didn't need an Appendi x R?

DR. CORRADI NI : Does not require what?

MR. WOLCOTT: Doesn't require COP for an
Appendi x R event. They have two RHR punps avail abl e
or two RHR heat exchangers avail abl e.

CHAI R BONACA: Wiy do they have two of
then? We have four heat exchangers and four RHR
punps, and you're assumng only one. |Is it because of
your |licensee basis, the way it is now or what?

Why does Vernont Yankee only have two?

MR. WOLCOTT: | don't know the specific
di fferences, but it would have to do with how things

are | aid out and how t hey've applied their fibers. |
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don't know the difference.

CHAI R BONACA: But these are limting
situations that you have. You' re asking for the nost
credit for the longest tinme and you have to believe
that the operator will, in fact, naxim ze pressure in
cont ai nment which is sonmewhat counter-intuitive.

MR. WOLCOTT: Qur durations and magnitudes
are -- if you just take all the events together, our
durations and magni tudes are not out of line with the
rest of the industry.

CHAI R BONACA: What do you nean by that?

MR. WOLCOTT: | believe Vernont Yankee,
for instance, in a LOCA is six hours and seven and a
hal f psi.

DR. CORRADINI: Six according to the
letter I have in front of ne.

MR. WOLCOTT: This is not significantly
different in magnitudes in duration, not out of |ine.
This event, however, they just don't have or need it
for an Appendix R event and we do. But if you take
the events as a whole, just considering the
differences in the plants and their -- this isn't out
of Iine.

CHAI R BONACA: (Ckay. Sanjoy, do you have

a question?
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DR. BANERJEE: No, | was still pursuing

your question. Wy only RHR punp avail abl e out of
four, RHR systen? | really don't understand that.

DR. CORRADINI: Are the assunptions you
have to nmake relative to the fire?

MR. WOLCOTT: Dave Burrell can probably
address that best.

MR. BURRELL: In our Appendix R analysis
we have basically 39 fire area fire zones within the
three-unit plant and we assune for a fire in any one
of those 39 areas, the whole area is instantaneously
consuned by fire at T,,.

And for t he way our el ectrical
di stribution systemis laidout internal to the plant,
what equiprment is fed from which boards, we have
ensured that we had one set of equi pnment, one RHR punp
available for all of the 39 fire areas and the
anal ysis and the nodifications that would be required
to make two punps avail abl e woul d be quite substanti al
and involving significant cable reroutes as well as
reorienting the geonetry of the |layout of the

el ectrical distribution systemitself.

MR WOLCOTT: W'll talk alittle bit nore

about the realistic aspects of this in the next slide

or two.
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Slide 12.

We made a PSA nodel that | ooked at LOCA,
ATWE and SBO events for the purposes of contai nnent
overpressure. And to do that nodel, we devel oped
probability distributions for the various paraneters
that influence net positive suction head and t he need
for contai nment overpressure. That would be river
tenperature, initial suppression pool tenperature,
suppressi on pool water |evel or the volune inventory
of water in the vessel in the suppression pool, and
initial power |evel.

CHAI R BONACA: Wiy initial power |evel?

MR. WOLCOTT: Al of our licensing bases
or anal yses are done at 102 percent of the |icensed
power |evel to account for the fact that there m ght
be errors in calibration of instrunents and stuff, so
there's a probability distribution associated with --

CHAI R BONACA: 102 percent.

MR. WOLCOTT: Yes. And then on top of
t hose thi ngs | named whi ch govern t he pool tenperature
and whether it's high enough to neet contai nment
overpressure, then we also then added in the
probability of containnment isolation failure and the
probability of having a pre-existing contai nment | eak

which would then affect the wet well pressure
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avai | abl e curve and coul d nake those two curves on the
graphs 1've shown cone together. That's basically
what we're | ooking at.

DR. CORRADI NI : Could you repeat that
agai n?

MR WOLCOTT: Yes, we nodeled the
probability of containnment isolation failure and the
probability of having sonme pre-existing containnent
| eak that would be large enough that it would take
away the containnment pressure that we are depending
on.

DR CORRADINI: And then there was a --
just so |l clean it all up, there was a comment by the
CGeneral Electric folks that hum dity was inportant.

MR WOLCOIT: Yes, it is.

DR. CORRADINI: So why don't | see it
there as a variable that can affect this?

MR WOLCOTT: W didn't do that one
because - -

DR CORRADINI: O is it linked?

MR. WOLCOTT: It's not a periodic
variable. That's why, in other words --

DR. CORRADINI: It's linked to suppression
pool tenperature in sone nmechanistic way in your

nodel i ng?
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MR WOLCOTT: No. It's really linked to

the thernodynamics of the dry well part of the
containment and | would say that there's really two
reasons we don't manipulate it. One of themwe were
mani pul ati ng physi cal paranmeters focused on
determining what affects the water tenperature.
That's one of the reasons. The other reason is is
that doesn't really periodically vary. W are taking
assunptions that we knowto be conservative. W don't
actually nmeasure dry well humidity on a day-to-day
basi s.

DR. CORRADI NI : Ckay, thank you.

MR. WOLCOTT: So what we were doing, the
conpari son we were naking with this nodel here was to
conpare the dependence that we realistically have on
contai nment overpressure versus a situation where
there is no dependence, that RHR punps and core spray
punps will always work irrespective of containnent
pressure, irrespective of contai nnent tenperature. In
other words, it's a nodel that ignores the phenonena
conpared to a nodel that nodel s the phenonena. |If you
test the risk, it's associated with taking credit for
this to begin wth.

DR. KRESS: This is a separate event, CDF

event tree and | take it you go up or down on it
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according to some probability. If you go down on it,
if these various things above take you into a net
positive suction head bel ow what's required at any
time during the 24-hour period, is that --

MR. WOLCOTT: Mechanistically, the way it
woul d work i f the paraneters such as river tenperature
and stuff are such that the curve, like | showed you,
crosses the --

DR. KRESS: Crosses anywhere.

MR WOLCOIT: Then we test to see if we
have contai nment integrity. And if we don't, then the
ECCS punps woul d be assuned to fail in the nodel

DR KRESS: Yes.

WOLCOTT: That's how it works.
KRESS: (kay.

WOLCOTT: So if the --

T % 33

KRESS: It's at that point in time?

MR. WOLCOIT: Dave is going to have to
answer that question.

MR MM This is Bill Mnms, TVA W
added two additional top events to our PRA nodel and
that did exactly what J.D. W do not have contai nnent
isolation. At the beginning of the sequence you don't
have | ow pressure ECCS.

DR. KRESS: G eat.
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CHAIR BONACA: Didn't you performa

sensitivity on the relative humdity in the dry well?

MR. WOLCOTT: Yes, we perforned on the
short term LOCA event, we perforned the sensitivity
anal ysis where we dropped the initial relative
hum dity from 100 percent which is our standard
assunption in a LOCA to 50 percent which would not be
our standard assunption. And that date -- we've used
that to showif we just changed that assunption, that
woul d gi ve us enough cont ai nment pressure to cover or
envel ope the required NPSH by the vendor.

CHAI R BONACA: You | eft out the other
conservati sm and you nodified that one.

MR WOLCOIT: Yes. The staff wll cover
that in a little bit nore detail. | didn't
concentrate on that too nuch

CHAI R BONACA:  You said somet hing before
about you did not nodel hum dity right before the | ong
term The short termyou have, so --

MR. WOLCOTT: In the PSAs, we didn't vary
the humdity as a probability distribution. It's
certainly considered in these analyses. It's just not
-- it wasn't assigned the probability distribution.

DR CORRADINI: You didn't allowit to

vary i ndependently of the physical calcul ations.
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MR. WOLCOIT: That's correct. So the

result we got fromthat particular analysis for LOCA
ATWS and station blackout, delta CDF, delta LERF was
2.4 times 10°® per year. That woul d be an effect of
dependi ng on cont ai nnent over pressure for those events
as opposed to havi ng sonme other way to take care of it
that did not require containnent.

DR. CORRADI NI: The reason -- maybe you
said it and | mssed it. The reason they're the sane
surprises me and the reason i s because they're exactly
t he sane because?

MR.  WOLCOTT: It's because in this
particul ar anal ysis any success path -- | nay not be
saying this right, but the success path always has
containnment in it and to fail you have to -- to fai
this particular analysis, you' ve got to fail the
cont ai nment because that's what's naki ng t he ECCS wor k
and so that's the reason why in this particular
analysis they are the sane. Sonebody el se m ght be
able to say that better.

DR. CORRADINI: Can | just say it back to
you? |Is that they're one and the same, what you j ust
said is if | fail, if I go into sone kind of core
degraded core state | have a fail ed contai nment

si mul t aneousl y.
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MR, WOLCOITT: Yes.

DR. CORRADINI: The failed containment is
causing that in this anal ysis?

MR, WOLCOTT:  Yes.

MR MM Thisis Bill Mns. That's
correct. |If you -- in order to not have contai nnment
over pressure, you would have to have sone failure
contai nment which neans there's a hole. So in the
delta, in the CDF is mapped or assigned directly to
LERF.

DR. CORRADI NI :  Thank you.

MR. WOLCOIT: Slide 13. The final slide
| wanted to discuss a little bit, what realistic
anal yses and what realistic differences figure into
t hese four events. And what | would conclude from
this is it takes a conbination of unrealistic
assunptions, in one way or another, to get us to a
position where we need containment overpressure in
t hese events.

For exanple, for the LOCA anal ysis, we
have to have specific single failures that affect the
RHR system before we need contai nment overpressure.

I f I have four RHR punps or both trains, | do not need
cont ai nment overpressure. So |I'mcalling that --

that's being driven by assunption of a particul ar set
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of single failures that happen to get have ot her

train.
CHAI R BONACA: That's also long ternf
MR, WOLCOTT: It's long term
DR. BANERJEE: Because you won't have
enough RHR.  You will need the core spray.

Because you get a | ower suppression pool
t enper at ure.

MR. WOLCOTT: That's correct. That |owers
t he suppression pool tenperature.

For an ATWS event, if we anal yze t he power
generation phase of that event with a best estinate
code, we do not need contai nnent overpressure. There
isn't as nuch power generated and put into the
contai nment and we woul d not need cont ai nnment
over pressure --

DR. BANERJEE: This is the din.

MR. WOLCOTT: The |icensing basis code
woul d be Cdin.

The best estimate code that we | ooked at
was TRACK. DR. BANERJEE: The best estimate
code i s TRAKG

MR. WOLCOTT: That's correct. So Odinis

DR. BANERJEE: (Qdin is the |icensing code.
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MR. WOLCOTT: It's known not to be very

realistic when it's nodeling this type of event.

DR. BANERJEE: Wat happens if you used
adi n?

MR. WOLCOIT: The curves that we use as
our |icensing basis do use din and they do show t hat
we require containment overpressure.

DR. BANERJEE: For how | ong?

WOLCOTT: What's the duration?
BANERJEE: Is it in here?

WOLCOTT: | don't have a slide on it.
BANERJEE: Just a verbal.

WOLCOTT: About an hour and a half.

T % 3 3 3D

BANERJEE: And it's after two or three
psi .

MR. WOLCOTT: 1.9 psi for about an hour.
Moving on to the next event, talked about this a
little bit.

DR. BANERJEE: TRAKG used to have probl ens
with ATW5. Did you get rid of these problens now?
Who did this magic?

(Laughter.)

MR. JACOBS: Randy Jacobs, CGE. \Wat
probl ens --

DR. BANERJEE: All sorts of problens.
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MR. JACOBS: W do have an updated version

of TRAK that we've been executing TRAKG 04 and it's
been much nore robust in handling.

DR. BANERJEE: What did you do, put nore
danpi ng? Anyway, okay.

MR. JACOBS: W' ve got another TRAKG
expert here to maybe answer sonme of that.

DR BANERJEE: It creates a diversion.

(Laughter.)

MR. ANDERSEN:. This is Jens Andersen from
A obal Nucl ear Fuel. 1'mnot sure what the specific
problemthat you're referring tois, but clearly the
conversion that we have with TRAK that's consistent
with the Panic 11 kinetics nodel is performng quite
reliable for ATWS cal cul ati ons.

DR. BANERJEE: kay, thanks.

MR. WOLCOTT: For the Appendi x R event, as
| said earlier, that's driven largely by being down to
one punp of heat exchanger. |If we had two punps of
heat exchanger we woul d not need cont ai nnent
over pressure.

In addition to that, |oss of the norma
heat sink is a major driver in this. The fires that
we have that would affect the RHR punps woul d not

af fect the bal ance of plant. However, the Appendix R
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rul e has us assumng a loss of off-site power that's
unr el at ed.

| f we had a normal heat sink, we woul dn't
be having this conversation because we woul dn't be
heating up the pool. So there's a lot of things
i nherent in the Appendix R anal ysis that define the
event to start with, that kind of pull us here that
are not really a very realistic --

DR. ABDEL- KHALI K: And you feel like you
can give the operator firminstructions to term nate
cont ai nment cooling after two hours.

MR. WOLCOTT: There are firminstructions.
Once we realize that -- once we neet the entry
criteria for having this | evel of degradation in the
plant, if we don't neet that entry criteriathat is if
we still have the balance of plant and we're stil
cooling down to that, you would never enter that
procedure, you woul d never be told to do anything Iike
that. You just cool down the normal way and we
woul dn't need this.

So yes, once we --

DR. ABDEL- KHALI K: What are the other
conditions that have to be present in order for the
operator to take that action?

MR. WOLCOTT: Tony, can you do that one?
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What are the entry conditions?

(Pause.)

| f you want to give hima mnute to | ook
at that, we can just tal k about the next one while
we're doing it.

"1l just nove on to the -- to how that
fits into the station blackout. W didn't put the
graph up there, but the station bl ackout, the need for
overpressure there is driven strictly by the fact that
the way we apply the event analysis, you have no AC
power and no heat renoval at all for four hours. And
if you don't renobve any heat, sonething has got to
gi ve.

Soif it's not very realistic, given that
we have eight diesel generators that there's no
connect abl e between units, that we would really be
caught for a full four hours w thout any AC power. |If
we were able to get sonme AC power back and RHR punped
back at three hours, we would not need contai nnment
over pressure,

So again, that event is defined in a very
severe way and that's what's driving us to do this.

MR. ELMS: | am Tony El ns, Operations
Manager. Entry conditions for our site shutdown

instructions, first is Unit 2 and Unit 3 is greater
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t han at nospheric pressure and the nagnitude of the
fire has the potential to affect the safe shutdown
capacity as identified by one nultiple failures,
spurious actuations of systems and conponents have
occurred or erratic or questionable indications on
numerous main control roominstrunments have occurred
or multiple trains or channels of safety-rel ated
equi pnent are threatened by the fire.

So those are the things that woul d cause
us to enter into the AOs, | nean SSIs, excuse ne.

DR. BANERJEE: Thank you.

MR WOLCOTT: That concl udes our
present ati on.

CHAI R BONACA: Well, three versus four
hours, what is your basis for Browns Ferry, four
hour s?

MR WOLCOIT: It's four hours. The unit
has to cope for four hours with no AC power.

CHAI R BONACA: | think we need a break.

MR WOLCOTT: Yes.

CHAI R BONACA: Thank you for your
presentation and we'll go to break until 4 and then we
have NRR presentati on.

(O f the record.)

CHAI R BONACA: (kay, let's go back into
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session. W now have a presentation fromthe staff
regardi ng contai nment consi derati ons.

MR. LOBEL: Good afternoon. M nane is
Ri chard Lobel. |I'ma Senior Reactor Systens Engi neer
inthe Contai nment Ventilation Branch in NRR  And I'm
here today to present the results of the NRC Staff
Revi ew of the Browns Ferry Cont ai nnent Saf ety Anal yses
of Power Uprate Conditions.

"1l give a brief overviewof the results
of our reviewand all the contai nment revi ew areas and
then 1'Il provide nore detailed discussion of the
i ssue of crediting contai nnent accident pressure for
NPSH for the Browns Ferry punps.

Let ne just make two comments before
start | was asked to make. The first was about the
comments on the TRAKG code. | just wanted to make it
clear that the coments that the |licensee made and |
t hought the licensee nade it clear, was that these
were just sensitivity studies and they didn't play any
role in -- they aren't part of a licensing basis and
they didn't play any role in the staff approval of the
Browns Ferry power uprate for five percent.

The other conment was | wasn't going to
address this specifically unl ess there was a questi on,

but I thought it m ght be useful since thisinitiative
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has been discussed with ACRS at every neeting we've
had on the subject is that we are | ooking at -- we and
the industry are |ooking at ways of nmaking this
anal ysi s nore realistic and quantifying the
uncertainty in the anal ysis.

W had a neeting in Cctober with the BWR
owners group where we discussed a little bit about
what woul d be done. That neeting was nostly a
scheduler neeting and a neeting to talk about
regul atory business type affairs, not the technical
neeting. But it's ny understanding that BWR owners
group is currently working on this nmethod and the
staff, now that you're done with the Browns Ferry
revi ew and sone other work is going to start the next
revision of Reg. Guide 1.82 which will incorporate,
which will make the Reg. Quide risk-informed on the
subj ect of contai nnent acci dent pressure.

And hopefully, we'll be able to get sone
i nput fromthe BWR owners group and do some work on
our own on the subject of nore realistic analysis
where we quantify the uncertainties in the significant
par anmet ers.

W were talking with BWR s owners group
about a possible submttal of the first stage of the

revi ew around Sept enber 2007. That's a very tentative
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date, but just to give you an idea of the tinme frane
and speaking for them although |I shouldn't be, they
m ght be persuaded to give a little presentation on
their progress at some point before then if the
Committee is interested.

CHAI R BONACA: This is the approach we
di scussed for Vernont Yankee whi ch was encouraged by

MR. LOBEL: It was encouraged at Vernont
Yankee and it was al so encouraged when we talked to
the Conmittee about Reg. Guide 1.82.

This slide lists the review areas
specified in the NRR review standard for power
uprates. Under containment functional design, the
staff reviews the peak pressure and tenperature
anal yses for the primary contai nment and for BWRs, the
response to hydrodynam c | oads.

These result froma bl owdown of the
reactor coolant system into the suppression pool
foll owi ng a design basis LOCA or the discharge of
reactor steaminto the suppression pool fromthe nain
steam relief valves through the guenchers and the
suppr essi on.

The analyses were performed by the

| i censee usi ng conmput er net hods previ ously approved by
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the NRC. These include the LAM code for vessel

bl owdown, the MCPT code for the peak contai nment
pressure and tenperature as a result of the LOCA and
the Super Hex code for |ong-term suppressi on poo
tenperature and containnent dry well and wet well

t enper at ur e.

The peak cal cul ated dry wel | pressure was
48.5 psig and the dry well design limt is 56 psig.
So there's margi n between the conservative cal cul at ed
peak and the design limt.

The suppression pool tenperature is 187
degrees Fahrenheit and the designlimt is 281 degrees
Fahrenheit. The hydrodynam c | oads were all within
establish limts.

The subconpartnent anal ysis for Browns
Ferry consists of calculating the pressure difference
bet ween the pressures in the space between the vessel
and t he bi ol ogi cal shield and the pressure in the rest
of the dry well and this ensures that the peak
pressure di fference doesn't exceed structural design
requi renents.

For Browns Ferry, the allowabl e pressure
di fference was 19 psid. The cal cul ated peak pressure
difference is 2.6 psid. So there's anple margin for

t hat cal cul ati on.
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The mass and energy release into the dry
well is calculated using acceptable nethods that |
just nentioned and --

CHAI R BONACA: | think this slide -- okay.
Appreciate it.

MR. LOBEL: The mass and energy rel ease
into the dry well 1is calculated using acceptable
nmet hods that | just nmentioned and results of this
cal culation of the nass and energy are used for the
pressure t enperature and hydrodynam c | oads
val uati ons.

Conmbusti bl e gas control deals with
generation of hydrogen and the steps taken to ensure
that the concentration of hydrogen remai ns bel ow t he
conmbusti bl e concentration. This is done by inerting
t he cont ai nnent wi th hydrogen gas and t he operati on of
the containnent atnosphere dilution system CADS.
There were no reviewissues in this area for the five
percent power uprate.

Cont ai nnent heat renoval for BWR deals
primarily with cooling the suppression pool and it
al so, because of the way the standard review plan is
structured, deals with the issues of net positive
suction, that's for ECCS punps and |'IlIl discuss that

in the remai nder of ny presentation.
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There were no issues raised in the review
of the secondary contai nment.

Next slide.

W' ve covered a |lot of this already, so
"1l try to spent nore tinme on the points that weren't
di scussed. The treatnent of net positive suction head
for the Browns Ferry ECCS punps was a big part of the
staff review, particularly for the RHR for spray
punps. TVA neets the pressure both for LOCA and the
non- LOCA events that were already discussed at this
station blackout in Appendi x R

The |icensee applied punp vendor curves
for reduced required NPSH and t hese curves provide
addi ti onal NPSH margi n over the typical val ues of
requi red NPSH

Can we go to the backup slide?

(Pause.)

This didn't turn out very well, but this
slide cones from the Salzer report and it's not
necessary to read any nunbers, but just to give you an
i dea of what the curve |l ooks like, it's NPSH which is
really required NPSH on the Y axi s and operating hours
on the X hours and a |logarhythmc scale. And this is
t he punp vendor's judgnment of the required NPSH t hat

woul d be acceptable for these operatingtinmes andit's
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paranmetric with punp flow rate.

So these are the curves that the |icensee
incorporated into the NPSH anal yses and the top
hori zontal line is what was referred to before as the
8000 hour operating time. So the punps woul d be
assurmed to be at a required NPSH bel ow t he maxi mum
value for a limted anount of tine.

And like | said before, that's really
based on the punp vendor's experience and judgnent
fromtesting, not just at Browns Ferry punps, but his
whol e body of experience with centrifugal punps.

So there's one case where the contai nment
at nrosphere does not supply enough pressure for the
NPSH t o be sati sfied.

MR LOBEL: Well, let nme be clear.

MR. SIEBER: That woul d be yes, right?

MR LOBEL: 1'Il get toit later. This
curve was included in all the NPSH cal cul ations. Even
including this curve and credit for accident pressure
for the short-term LOCA that wasn't enough.

MR. SIEBER R ght.

MR. LOBEL: And there was a prediction
that the punp would cavitate or at |least would --

MR. SIEBER. Well, the question is wll

the punp fail?
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MR. LOBEL: Right, and I'mgoing to talk

about that.

DR. BANERJEE: Am | right in reading this
curve that -- these curves that at higher flows you
have | ess of a problemthan at |ower flows?

MR. LOBEL: No, at higher flows, you need
nore -- the NPSH -- the required NPSH is higher. So
t hat woul d reduce the margi n bet ween t he avail abl e and
t he required.

Next slide.

DR. BANERJEE: What do the punp
characteristics basically on these flows |ook |ike?
do you have an idea? Like is the solid line at the
fire end of the characteristic or the head devel oped
is fairly | ow?

You have the head versus Q curves for
t his?

MR LOBEL: | don't have themw th ne.

DR. BANERJEE: | don't renenber seeing

themin the report.

MR. LOBEL: | think they're in the Sal zer
report.

DR. BANERJEE: Are they?

MR LOBEL: Yes. And there are curves in
the FSAR too, | think. 1 don't knowif they're the
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same curves.

And the curves would probably be curves
fromthe punp vendor, so they nay not be the | atest
Browns Ferry val ues, but they should be curves.

DR BANERJEE: What is the curve that is
bei ng required, for exanple.

MR LOBEL: This is for the RHR for the
long term I'msorry, for the short term The punps
that are punping into the broken recirculation route
are at 11,500 GPM The punps punping into the intact
| oop are 10,500 GPM And after the long-term after
the operator thrives it's the 6500 GPM

DR. BANERJEE: They require about 21 feet
NPSH? Sorry, no, about 27 feet or sonething, 267

Bet ween 26 and 30 or sonmething |ike that,
right?

MR LOBEL: Whatever, the nunbers are

DR. BANERJEE: That's how they establish
that 31 feet or sonething.

MR. LOBEL: GCkay, Browns Ferry Units 2 and
3 currently credit accident pressure, | think we
al ready tal ked about that.

The RHR punps have several safety
functions. Let nme just list themagain. They' re the

| ow- pressure cool ant injection punps. They cool the
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suppressi on pool and they al so provide the wet well
and dry well spray flow, so that's one of the reasons
that there's this short-term and long-termsplit
because originally the RHR punps inject into the
vessel and after the ten mnutes, then by then the
vessel, the core should be covered. There still is
core spray flow into the vessel so if all the
conditions are net, the operator can defer the RHR
punps to the suppression pool cooling node.

| think we went through short-term and
| ong-term enough. | nentioned the three events.

| included this, this is a sunmary of a
table in one of the licensee's calculations just
because the question always cones up about what the
margin was and how |ong containnment pressure was
needed and the anpbunt. So CS is core spray. RHRIL
refers tothe intact loop. This is for the short term
where one train is injecting into the intact |oop of
the recirculation lines and the other two RHR punps in
the other train are injecting into the broken | oop.

W' ve al ready covered ATW5, Appendi x R and
station blackout. The dry well coolers are term nated
after two hours. Appendix R event has the maxi num
anount of pressure required and the | ongest duration

ti me because of the assunption that there's only one
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RHR punp avail abl e and one heat exchanger.

DR. PONERS:. Have you thought or | ooked
guantitatively at the probability of nmaintaining the
contai nment intact in nine hours?

MR. LOBEL: W can talk about that a
little later, but -- well, not during the accident.
| wasn't going to talk about that, but could we hold
that off? 1'mgoing to talk about contai nment
integrity. Can we hold it off until then? O we can
tal k about it now.

(Laughter.)

DR PONERS: |If it's forthcomng, | can
wai t .

MR. LOBEL: The usual design basis
anal ysi s al ways assunes contai nment --

DR. PONERS:. |'mnot interested in what
you assune.

MR. LOBEL: The Appendix R and station
bl ackout and ATW5 events have criteria that have to be
nmet, one of which is containment isolation is
mai ntai ned and contai nnent integrity is maintained.
And that's done in terns of limts on containnment
pressure and for station blackout, a denponstration
that losing all AC power isn't going to open up the

contai nnent in some way.
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The contai nnent is | eak tested, and | LRT

is done. Every so often, according to Appendix J, the

DR PONERS: None of which are done at
t enper at ur e.

MR LOBEL: |'msorry?

DR PONERS: None of which are done at
t enper at ure?

MR. LOBEL: Right. And in Appendix J
there's also a requirenment in 10 CRF 50. 55A t hat
vi sual inspections and other inspections are done of
the structure for degradation.

DR. PONERS: You're not hel ping ne.

MR LOBEL: |'msorry?

DR. PONERS: Not hel ping ne.

MR LOBEL: Oher than, well, let me
nmenti on one other thing |I've nentioned before. | did
nmention the peak containnent pressure is much |ess
t han the design pressure.

DR PONERS: Yes, but that's not where it
is going to fail, is it?

MR LOBEL: Well.

DR PONERS:. It's not going to fail from
overpressure. It's going to fail fromleak failure,

seal failure, or sonething |ike that.
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MR. LOBEL: The seals are supposed to be
environnmental ly qualified. They are supposed to
wi thstand environnental qualification tenperature
that's --

DR. PONERS: The road to hell is lined by
things that are supposed to not fail, isn't it?

MR LOBEL: |'msorry?

DR. PONERS: The road to hell is lined by
t hings that were not supposed to fail.

MR LOBEL: | can't give a -- if you're
| ooki ng for a guarantee that nothing bad will happen

DR. PONERS: What |'mlooking for is
sonebody | ooked at the probabilistics on this.
Everything you said is true and for a design basis,
acci dent, yes, those assunptions are made and we go to
el aborate |l engths to assure through Appendix J and
a variety of other things that those assunptions are
valid. But the truth is there is still sone
probability of failure. And what |I'm|looking for is
what is that probability?

MR LOBEL: Well, there is a fragility
curve in the PSAs, and | don't know of f-hand whet her
that it is a tenperature or not. It's not.

DR. POVERS: Yes, | nean it's an over-
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pressure failure. That's not where those things are
going to fail. They're going to fail in two ways.
Vell, one is there was a nm stake nade. You can argue
that that's hard to have happen because of the
inerting requirenent. You've got sone positive

f eedback here.

MR LOBEL: Well, there are a |ot of
checks that are done, too.

DR. PONERS: The other way it is going to
fail is that because of the thermal and radiation
envi ronnent you have that material degraded through a
stochastic event. The question is what is that
probability?

MR. LOBEL: Well, also nost of the
contai nment isolation valves, if not all, and the
airlock doors are doubl e-seal ed, redundant valves,
redundant seals, so even if the first seal fails, it
woul d see the high tenperature. The second seal my
not see that high tenperature or as high a
tenperature. And it is redundant, so that is another
| evel of safety. | can't sit here and tell you that
you know there i s 100 percent chance that nothing will
ever happen. | think that we have considered the
possibilities within the regul ati ons and | ooki ng at it

froma probabilistic safety point of view too,
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| ooking at different events and assessing the risk.
| don't know what nore | can say.

MR. SIEBER. Well, maybe Marty can tell us
what the overall risk of all of these cases where
cont ai nment overpressure i s required.

MR STUTZKE: It's Marty Stutzke fromthe
staff. To be specific, the |loss of containnment
integrity that was exam ned by the ri sk assessnment was
for existing | eaks that were not detected. The actua
failure to achi eve contai nnent isolation, it's to ny
knowl edge that there is no tine sensitive failure
nodes in there like the reliability of the seals or
things to be consi dered.

As Rick pointed out, | nean, we don't
normal | y nodel MPRA past the failure nodes |ike notor
operative val ves spuriously open and things |ike this.
You woul d have to get several of themopen to be in a
problem Wth respect to seal failures, as Rich
points out they are environnmentally qualified. |
woul d of fer the radiation environnent is small at this
point intinme. |It's prior to the core damage.

MR. SIEBER. On the other hand, the risk
from all accidents that require containnent over
pressure, the function is what, ten percent of the

total risk?
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VR STUTZKE: Yes, that's correct,

roughly. | have sonme slides that | will present after
Rich, but the contribution to the total CDF from
cont ai nment accident pressure credit is about ten
percent, using some pretty boundi ng assunpti ons.

CHAI R BONACA: What about the issue of
just one RHR punp out of four? This is not
characterized as a single failure. It is a failure
assurmed, | nean, sone inplications. I'mtrying to
under st and t he combi nation, the conservatism
associated with the conbination of assum ng one RHR
and | oss of containment.

MR. LOBEL: The way in general Appendix R
anal yses is done, is you divide the plant into fire
zones, and you assune a fire in each zone w pes out
all the equi pnent in that zone. Then whatever you are
left with, is what you have to bring the plant to a
safe condition. |In the case of Browns Ferry, for
their worse case, they end up with one RHR punp and
one heat exchanger and one RHR service water punp.
The RHR punp is, the flow goes through the heat
exchanger and the RHR punp is injecting into the
vessel. It's cooling the vessel and cooling this
suppression pool with one heat exchanger. That is

what gives the high tenperature
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DR. PONERS:. The challenge you have with

fire anal yses and why the assunption that a fire zone,

all the equipment in that zone fails, nay not be
conservative. Fire is a very peculiar beast. It can
cause equi pnent to fail or it just doesn't operate and

it can also |eave equipnment that operates, but

operates badly. That can be a worse situation,

equi pnent that just doesn't operate.

MR LOBEL: Well, | don't know that much
about Appendix R but it is my assunption that that is
| ooked too, so that's part of the analysis --

DR. PONERS: You characterize the Appendi x
R anal yses correctly.

MR. LOBEL: But | nean the business of
shorts and associated circuits and all of that.

DR. PONERS. That's another aspect of it.
That is to assure that you have one way of cooling
down the plant. Here we're asking can you keep the
containment at this pressure that we need, which is
not very nuch pressure, but we need it for a |long
time. That's a different analysis. That isn't done
in Appendi x R

MR. LOBEL: Well, you also have to
consi der too that there i s anot her consideration, and

that is the operator. The operator would be
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monitoring the NPSH. |I'mgetting all the way through
my presentation, but the operator is going to be

nmoni toring the behavior of this punp. |f he sees that
there is a problem he can throttle the fl ow nore than
what is assuned in this analysis. That mght still be
enough to acconplish what the RHR punp needs to do,

but he wouldn't be cavitating any nore.

O there's ways of putting water into the
cont ai nnment especially at Browns Ferry wth
connections to the other units. There is ways of
putting the water into the containment or into the
suppressi on pool or not cooling the suppression pool
with the punps from another wunit, because that
woul dn't work. But there may be ways of addi ng water

to the vessel, so naybe the RHR punp woul dn't have to

DR. PONERS: The problemw th those kinds
of argunents is they invite the coment that if the
operator can make things better, there's al so sone
chance that he will make things worse.

MR. SIEBER Before you | eave that chart,
the third one down, | presunme, is the one you are
talking about. In LOCA short termw th negative
m ni mum and NPSH mar gi n, which nmeans it is cavitating

pretty big time. |If nobody does anything, what
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happens?

MR. LOBEL: |If nobody does -- well, the
way the analysis works is the short-termanalysis is
for ten mnutes and then that's the end of the
anal ysi s.

To answer your question --

MR. SIEBER. What if the punp fails?

MR. LOBEL: Well, we're saying the punp
won't fail for four mnutes that it's cavitating and
then that would be ten mnutes. And if the operator
hasn't throttled the punp before then, the operator
can throttle the punp for ten mnutes. And when he
throttles the punp, the punp won't be cavitating any
nor e.

MR SIEBER And if he doesn't, does that
nmean that the punp continues to cavitate and if so,
for how | ong?

M5. BROAN: Bill, would you guys like to
di scuss that a little better, since you guys have --

MR WOLCOIT: J.D. Wl cott, TVA The
answer to that question would be the particul ar punps
that have the negative NPSHR are having no function
what soever in that alignnent. And so if no one ever
did anything with them they would possibly fail after

a while, but if no one realigns theminto a usefu
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mode, then it wouldn't natter.

MR. LOBEL: | was going to say if the
punps that are -- the reason this is inportant is that
the punps that are cavitating -- there are two punps

that are cavitating and tw punps that aren't
cavitating. For the short term it doesn't matter
because the punps that aren't cavitating are supplying
flow to the vessel

Like J.D. said, the punps that are
cavitating aren't doing anything and you don't care.
But then when you go to the long-termanal ysis, if you
take a single failure of the punps that were not
cavitating --

MR SIEBER. One fails.

MR. LOBEL: One failure. Then you're --
well, it takes out both punps and the train. You fail
one train for whatever reason

Now you depend on the punps that were
cavitating that were in the suppression pool. So it's
i nportant that those punps --

MR. S| EBER: Be operabl e.

MR. LOBEL: Be operable, survive the four
m nutes of cavitation.

MR. SIEBER. So in that case, you're

actually relying on the operator to see the anps
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swi nging and the floats sw nging which gives thema
clue that there's cavitation going on.

MR. LOBEL: Right. Plus the high flow
rate to begin with.

MR SIEBER. Good | uck.

MR LOBEL: Well --

MR SIEBER. There's a lot of instruments
on those boards.

MR LOBEL: Yes, but this is one of the
nore i nportant ones, the operation of the ACCS punps.
And |'ve been told by operators in the past that ten
mnutes is really noretinme than is needed to throttle
back the punps. The contai nnent assunption is really
very conservative.

M5. BROWN: Bill, did you have anything
el se to add?

MR. CROUCH: Yes, the action to throttle
the punps at ten mnutes and realign them that's
procedurally driven to do that. They're not assuni ng
that the realignment happens because the operators
detect the cavitation. They're being procedurally
driven to realign the containnment cooling node.

So it will happen even if the punps were
not cavitating.

MR. S| EBER.  Ckay.
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MR. LOBEL: Next slide. This is what we

just tal ked about.
CHAI R BONACA: Because actually, the case
we're making is that probably they would not be
cavi tati ng.
MR LOBEL: Well, I"'mgetting to that.
(Laughter.)

CHAI R BONACA: Wl |, |I'msaying that again

MR LOBEL: Let nme -- let's go to the next
sli de.

This is the picture of what's going on in
the short term and the top there is the wet well
pressure, that's the pressure that's cal cul ated,
conservatively calculated to be available. The
suppressi on pool tenperature is the increase in curve,
a solid line increase in curve. The RHR intact |oop
in the core spray need contai nment pressure, but you
can see that they're bel ow the containnment pressure
that's avail able and so although they're crediting
contai nment pressure, they're also crediting this
requi red NPSH punp vendor curve. They won't cavitate.
They're not predicted to cavitate. The RHR broken
loop is predicted to cavitate. This is the picture of

what was on the --
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MR. SIEBER. That ends in 600 seconds, but

that's when you ended the cal cul ati on.

MR LOBEL: That's when the cal cul ation
ends, but like J.D. said --

MR. SIEBER. That coul d be going on
forever.

MR. LOBEL: No, well, what J.D. was just
sayi ng, the operator would at that tinme switch over to
suppressi on pool cooling any way. So the flow rate
woul d go fromthe flowrates in here which are 10, 500
and 11,500 down to 6500 GPM

CHAI R BONACA: Those are pressures, RHR
and broken | oop.

MR LOBEL: Yes, that's --

MR. SIEBER You have to talk into mc.

DR. BANERJEE: There's a pointer next to
you.

Is the wet well pressure the | owest
possi bl e pressure, the | ower bound?

MR. LOBEL: Yes. |It's conservatively
| ower bound pressure.

DR. BANERJEE: So what are the
conservatisms in there?

MR LOBEL: You assune that the

suppression pool tenperature is at its tech spec
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maxi mumto start with. You assune that the decay heat
i s decay heat value plus two sigma uncertainty. You
assume that the reactor power is at 100 percent plus
2 percent for instrument uncertainty, so the reactor
power is 2 percent above the |icensed thernmal power.

DR ABDEL-KHALIK: I'msorry, that's the
opposite direction. Al of these uncertainties give
you a hi gher pressure.

MR, LOBEL: |I'msorry, |I'mtalking about

rai sing the suppression pool tenperature. kay, for

DR. BANERJEE: But that's for suppression
pool tenperature.

MR. LOBEL: So the suppression poo
tenperature is high. For the pressure, you assune the
cont ai nment volune is conservatively large. You
assunme that the humdity, relative humdity is 100
percent because that mnimzes the amount of air in
the contai nment and mnimzing the anount of air in
contai nnent m ninm zes the pressure.

Let's see, thereisn't any cooling yet for
the short term and there's --

DR. BANERJEE: But it all depends a |ot on
t he discharge rate, what's com ng out of the --

MR, LOBEL: Yes, sure.
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DR. BANERJEE: How do you nmke that --

MR. LOBEL: You do a calculation that

would be -- well, I'm not sure. | "' mnot sure for
BWRs. |'mnot sure how -- maybe GE or sonebody can
answer that. | can answer for PWRs, but not BWRs.

DR. BANERJEE: How do you make the energy
i nput into the containnent conservative?

Conservative fromthe point of viewof the
pressure?

MR. RAO Wuld you repeat the question,
pl ease?

DR. BANERJEE: How do you make the energy
input into the containment for the purposes of
cal cul ation of the pressure conservative?

MR. RAO There is no specific input for
to nake the pressure conservative. The pressure
conservatism cones from the initial conditions that
are assumed for the dry well and wet well by way of
dry well and wet well pressures being mnimzed and
the relative humdity being maxi m zed.

DR. BANERJEE: The sane input that raises
the -- if you go to that curve. The reason that
pressure is high is because of the energy input,
right?

MR RAO VYes, this is as a result of the
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bl ow down and the energy from the fuel. This is
correct.

DR. BANERJEE: Well, how do you nake that
conservative? You want to mnimze -- you're trying
to establish a | ower bound. You' re not hel ping ne
ri ght now.

MR. LOBEL: |'mnot sure you do.

DR. BANERJEE: | thought you were trying
to establish a | ower bound.

MR. LOBEL: You're establishing a | ower
bound for the pressure and an upper bound for the
suppr essi on pool tenperature, but the suppression pool
tenperature has a much larger effect on the NPSH and
so --

DR. BANERJEE: |I'mjust trying to
establish that line there.

MR LOBEL: Well --

DR. BANERJEE: Is that line likely to be
20 percent |ower or not?

MR LOBEL: You could do the calcul ation,
|"msure, in away to make it 20 percent | ower.

DR. BANERJEE: Well, if it was 20 percent
| oner, and it was 100 or 110, what woul d happen?

MR. LOBEL: Wy would you need to do that

cal cul ati on?
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DR. BANERJEE: Let's say the pressure is

down by 20 percent.

MR. LOBEL: But why?

DR. BANERJEE: Because you' ve done
somet hing wong with your calculation. Let's assune
that | can find a way to calculate this which is
| ower. |'m asking you about the energy input and |I'm
not getting a straight answer.

MR. DeLONG Rich, where do we get the
mass and energy inputs fronf

DR. BANERJEE: Were do you get it fronf

MR. DeLONG Wi ch code are they coni ng
fromfor the break?

MR LOBEL: [I'Il let CGE answer.

DR BANERJEE: CE doesn't answer that.
W' ve asked them once.

MR. LOBEL: The mass and energy for the
short-term cal culation comes fromLAM isn't that
right?

MR RAO No, it's from Super Hex.

DR. BANERJEE: It was ten seconds they
told us before.

MR. LOBEL: W're nixing a whole bunch of
stuff together.

DR. BANERJEE: Can you just --
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MR LOBEL: One thing at a tine. The ten

seconds was for a peak pressure calculation. That's
to determne whether the peak pressure in the
containnment is less than the design pressure. Ve
wer e tal king about that now.

DR. BANERJEE: Yes, that was with LAM

MR, LOBEL: Super Hex is used to calcul ate
t he mass and energy rel ease for the NPSH cal cul ati ons.
It's not necessary, there's no requiremnment that every
vari abl e be made conservative and in fact, |ike |
sai d, the suppression pool tenperature is a nmuch nore
i nportant variable than the pressure because the
suppression pool tenperature affects the vapor
pressure which is very nonlinear. So the suppression
pool tenperature has a nmuch bigger effect. So you're
not trying to mninze suppression. 1In that case,
you're trying to maxi m ze the energy that's going into
the dry well and into the suppression pool.

DR. BANERJEE: Now, let ne ask you the
guestion. Inmagine that the tenperature curve is
fixed. You' ve established the highest tenperature
curve, okay? W accept that.

Now |' m aski ng you how do you establish
that the pressure is the |ower bound? This is a

guestion that cane out before. W kept asking you
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about this before. Now inagine that was 20 percent,
t hen you'd a nmuch nore extended period of cavitation.

MR. DeLONG |Is there biasing in Super
Hex?

MR. LOBEL: The pressure is mnimzed by
using a larger than nom nal volunme, what did | say
before, the suppression pool level is a mninmal |evel
so that there's nore space for the steam and the
nitrogen. |1'msure there's others |I'mnot thinking of
right now -- the humdity, the relative humdity is
100 percent.

DR. BANERJEE: But the main thing that
deternmines the pressure is the energy input.

MR LOBEL: It's nore inportant to
maxi m ze, or at |east use a nomnal energy input to
maxi m ze the suppression pool tenperature than it is
to maxi m ze the pressure.

DR. BANERJEE: Right.

MR. DeLONG So we bias the contai nnent
vari ables. Do we do anything to bias the input that
we get or is that a nom nal cal cul ation?

MR. LOBEL: The input?

DeLONG The nass and energy.

LOBEL: The power is 102 percent.

2 3 3

DeLONG  Ckay.
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MR. LOBEL: The decay heat is two percent
above the nomnal value. For the short term there
isn't a whole ot nore, at least that |I'mthinking of
right now The initial tenperatures of the water and
the air are nmaximzed. So things are put in the
direction that gives them the nobst conservative
cal cul ati on.

DR. BANERJEE: So | et ne paraphrase what
you' re sayi ng.

MR LOBEL: Yes.

DR. BANERJEE: As far as your cal cul ation
i nputs are concerned, you're trying to get the highest
suppressi on pool tenperature.

MR. LOBEL: Right.

DR. BANERJEE: But you're not necessarily
getting the | owest wet well pressure.

MR. LOBEL: Well, when you put it that
way, |'m not getting the highest suppression pool
tenperature either. | nean | always nmake it higher.
| could take decay heat plus three sigma and that
woul d give me a higher tenperature than decay heat
pl us two sigm.

DR. BANERJEE: So why did they choose two
si gma?

MR. LOBEL: Because two sigma is a usual
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uncertainty and 95 percent uncertainty for regul atory
requi renents, regulatory anal ysis.

DR. BANERJEE: So what about taking two
si gnma on sonet hing el se?

MR LOBEL: Well --

MR DeLONG | think that's what we're
going to get into when we work with GE on specifying
t he uncertainties and assigning distributions and --
that's the goal of noving away from what appears at
times to be an arbitrary pushing of variables in one
direction or the other. W do this two ways. W
either put all the energy into the contai nment or we
put all the energy in the water which is very
confusing to peopl e.

So | think the real answer to your
guestion is going to cone when we can establish a nore
systematic way of doing things as part of the 1.82
Reg. Quide revision. This is the best we can do for
now.

DR. BANERJEE: | guess | was under the
wrong i npression and maybe the rest of the Committee
was as well, which was that you nade a set of
assunpti ons which woul d give you the two sigma or
what ever, t he hi ghest suppressi on pool tenperature and

that you then made a separate set of presunptions
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whi ch woul d give you the |owest, |ower bound on the
wet well pressure. This was the inpression | had.

Let ne ask the rest of the Committee if
that was the i npression they had. Definitely, this is
what | canme away with and that's not what you' ve done.
| f you had a wong i npression thank you for correcting
it.

MR. LOBEL: There is only one cal cul ation,
So you try todo -- you try to mninmze the pressure
and maxi m ze the tenperature, but you' re only doing
one cal culation. You could, | suppose, do a separate
cal cul ation and cal cul ate the very m ni numpressure --

DR. BANERJEE: That was the inpression we
had, at |east | had.

MR. LOBEL: Ckay, well, I'msorry.

DR. BANERJEE: What you've done is one
calculation in which you have chosen to maxim ze the
suppr essi on pool tenperature and you' ve t aken what ever
pressure it iswith soneinitial conditions which were
a little bit conservative, 100 percent humidity,
what ever .

M5. BROMN:. |I'msorry. | think it's TVA
who nade the assunptions regardi ng those val ues.

DR. BANERJEE: All right, TVA did.

M5. BROMN: Maybe the question may be
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better put to TVA as they nmade t hose assunpti ons.

MR. CROUCH. Hey, Eva. Let's J.D. talk
about what for a second.

MR WOLCOTT: It still remains true that
there are essentially two separate things cal cul at ed,
trying to force the pool tenperature higher with
assunptions and just force the containnent pressure
| oner with assunptions. The things that drive that
that are variables that we fool with are relative
hum dity. Rich said what sonme of themwere. Initia
tenperature in the dry well, all of which govern how
much noncondensibles are in there to start with for
t he contai nment pressure.

Now we do though -- what we don't do and
| think this m ght be what you're getting at, we don't
| ook at things |like power level. W're doing these --
we' re doi ng the suppression pool assunming the initial
power is 100 percent and the contai nment pressure
assum ng 100 percent power and not at sone derated
power |evel, for instance, because as we start to
reduce sone of those things |ike what the operating
state of the plant is, of course, the torus
tenperature, the pool tenperature will go down al ong
wi th the contai nment pressure.

So sone of the things we had to pick

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

276

initial starting states and |I think that m ght be the
nat ure of what your question is.

DR. BANERJEE: | can inmagine a scenario
where you discharged nore hot water than steaminto
the containment to start with. |If you did that, you
woul d di scharge | ess energy, obviously, because steam
is what contains the enerqgy.

So in that case your pressure mght be
| oner and you might get a | ot of hot water because of
the specific heat. | don't know. | haven't actually
sat down and done these cal cul ations, but | can
i mgi ne scenarios where the suppression pool
tenperature will be high and the pressure could be
lower. What |'d thought you'd done is you've given us
t he upper bound of the suppression pool tenperature
and the | ower bound of the pressure so that these two
cal cul ati ons have been di sconnected. That was how
understood it.

MR. CROUCH And that's correct with
respect to how we nake assunptions. | think what
you're tal king about, the differences there | would
nore character defining the event to start with like
whet her we get nore water out or steamhas to do with
what our design basis break is, whether it would be a

steam|line break or a recirc line break
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Now we are choosi ng what we believe to be
t he boundi ng worse case event to start with, so we
woul dn't, for instance, heat the pool up with a steam
| ine break, but produce the containnent pressure with
a break in another location or something |ike that.

But as far as assunptions that you nake
that are plant-variable assunptions |like what's the
initial tenperature, what's the initial pressure,
t hose things are the ones that we mani pul ate to force
t he pressure down and the pool tenperature up. But we
don't change events.

DR ABDEL- KHALIK: Let nme just ask the
guestion alittle nore directly. Are these results --
do these results cone out of one calculation or two
cal cul ations? The tenperature history and the
pressure history.

MR. WOLCOTT: GE would have to answer the
specifics of howthey do that. They're asking how do
you get the different assunptions to figure into the
pool tenperature.

MR. RAO To naxim ze the pool
t enperature, what we' ve done, of course, is to use the
initial conditions that are going to maxim ze the
tenperature. W start with the highest initial pool

tenperature and what we also have is a m xing node
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which artificially in a way assunes that the bl owdown
fromthe broken | oop does not get held up in the dry
well, at least nost of it is directed to the
suppressi on pool without mxing with the dry well

at nrosphere. What that does is it does tend to | ower
the dry well pressure and then by inference also the
wet wel |l pressure.

It also has the effect of directing the
bl ow down into the suppression pool which tends to
raise its tenperature considerably higher. So to that
extent we have been able to get sone reduction in the
dry well pressure and also sinmultaneously get the
energy into the pool and raise its tenperature.

MR LOBEL: Let me try to ask the
Comm ttee's questionin adifferent way and nmaybe this
will help. |Is the wet well pressure curve and the
suppr essi on pool tenperature curve cal cul ated with the
sanme cal culation at the sanme tinme?

MR. RAO The wet well pressure and the
suppr essi on pool tenperature, they are cal cul ated from
the sane run, that's correct.

MR. LOBEL: Ckay.

DR. KRESS: Sanjoy, | think what you woul d
like to see, as well as us, we discussed this as part

of the Vernont Yankee is the uncertainty analysis on
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bot h of these which gives you the two sigma, realistic
two signma on each of these functions. And we've never
been able to see that.

DR. BANERJEE: Right, and that was --

DR KRESS: You'd have to do a Monte Carlo
or sone other kind of nonparanetric concerning the
anal ysi s.

MR. LOBEL: And the BWR owner's group are
wor ki ng on that.

DR. KRESS: Are working on that.

DR BANERJEE: In the absence of that, |
t hought what was bei ng present ed here was two separate
boundi ng cal cul ations, one for the suppression pool
tenperature and one for the pressure.

DR KRESS: | was under the sane
i npr essi on.

DR. BANERJEE: Up to now we've been |iving
with that inpression, soit's good that our inpression
has been corrected.

MR LOBEL: |I'msorry, | didn't' realize
t here was t he m sunder st andi ng.

DR. BANERJEE: It's been going on since
t hi s norni ng.

MR LOBEL: Okay. | think we -- | guess

the only thing -- | think everything el se has pretty
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much been covered, but | wanted to go through the
cavitation part.

Next slide.

kay, | think | already explained why it's
important. You have two trains of RHR in the short
term One train is cavitating, the other trainis
injecting into the vessel. At the end of the short-
termcalculation, | do the |long-term cal cul ati on and
now | take a single nmeasure of the train that was not
cavitating. Now |I'm depending on the punps that were
cavitating to cool the suppression pool.

That's why it's inportant. And why is it
acceptable? As part of the review and when we got
into tal king about this, we asked the license to
obtai n the opi ni on of the punp vendor on the operation
of the RHR punp and cavitation for the short-termLQOCA
and the punp vendor came back with these two
statenents that essentially say that there may be sone
damage, the damage won't be catastrophic. At the end
of ten mnutes, if the operational |life graph is
foll owed, which is that required NPSH curve that I
was showi ng before. The punps will continue to
function.

MR. SIEBER  Are these vertical punps or

hori zontal punps?
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MR. LOBEL: Vertical.

VR. SIEBER. So their cavitation
per f or mance, t hat differs significantly from
hori zontal shaft punps. They have a tendency to surge
nor e.

MR LOBEL: Well, the punmp vendor included
surging in his analysis. Gkay. So that was one basis
for our acceptance. The other basis was cavitation
tests that the TVA perfornmed in 1976 on a Unit 3 RHR
punp in situ in the plant. The purpose of the test
was essentially the same scenario that we're
di scussing now. The test was run by taking suction
fromthe Unit 3 suppression pool, and returning the
wat er to the suppression pool.

The suction conditions were controll ed by
adjusting a valve upstream of a punp. The |licensee
operated the punp at several |evels of cavitation.
The punp notor vibration was neasured during these
tests, and the degree of cavitation was judged
gqualitatively by the suction pressure, the |evel of
vibration, and by sound or the noise the punp was
maki ng.

The test report for these tests stated
that in all cases, the punp notor vibration,

di spl acenents, and accel erations di d not exceed t he GE
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recommended criteria for punp notor vibration
acceleration. This vibration was within the criteria
for the punp. The punp was operated at several |evels
of cavitation, for a total of ten mnutes, which is

| onger than what is being requested now for these RHR
punps. The margin between the three percent head drop
val ue of required NPSH, the typical value and the

| owest value of cavitation in these tests was nine
feet.

W independently assessed the TVA test
reports and found that they were acceptabl e based on
the fact that the test appeared to be carefully run,
data was recorded, the results of the tests appear
reasonabl e and consistent with other information on
t hese types of punps and cavitation.

In addition to the punp testing, in
addition to the vender's opinion, the punp testing
that was done, there was a third aspect. W also
asked TVA to address whether the 3A punp, the tested
punp, had experi enced any abnornal operation since the
testing. The TVA went back and | ooked at the records
and found no anomalies in surveillance testing or
mai nt enance for the two years follow ng the test of
t he punp.

In addition, in 1994, the 3A RHR punp
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i mpeller was replaced to address a wearing, cracking
concern that was a general concern, wasn't specific to
Browns Ferry, and the docunentation that was revi ewed
didn't show any indication of abnormal inpeller wear.

So based on those three things, we found
it acceptable -- oh, and one nore thing. |'msorry.
The other thing is the licensee did a cal cul ati on, not
a licensing basis calculation, but they did a
sensitivity cal cul ati on where two of the conservative
assunptions were relaxed. The relative humdity
assunption was rel axed, and the punp fl ow was rel axed.
The I'i censee assuned 11, 500 GPMf or t he NPSH anal yses,
and systemanal yses showed that the punp fl ow woul d be
11,000. So with the relaxation of those two things,
cavitation wasn't predicted. They still needed
cont ai nnent acci dent pressure.

CHAI R BONACA: Not cavitation, but you
woul d still need it.

MR. LOBEL: The contai nment pressure was
sufficient with the required NPSH curves. | won't say
anyt hi ng about special effects or the long term
think they were covered pretty well unless you have
any questions on those. They were all done with
single analyses also. Like J.D. was saying, these

speci al events cal cul ations were done with realistic
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holistic assunptions, but a |lot of the conservatism
was inthe initial assunptions. Station blackout for
four hours when we have ei ght di esel generators. It's
possi bl e, but nore unlikely than a plant with two

di esel generators.

The nmore realistic calculation for ATWS
showed t hat contai nnent acci dent pressure woul dn't be
necessary. The Appendi x R assunption has a | ot of
conservatismbuilt into the scenario.

Contai nnent integrity. W tal ked about
before. There's Appendix J for the |eak testing, 10
CFR 50.55a for visual exam nations. The nitrogen
nmonitoring to make sure that as an indication that
there's no leak, there's oxygen detectors in
contai nment as another indication of no | eakage.
There's the difference in | evel between -- there's the
different in pressure between the dry well and t he wet
wel | which determines the |evel of water in the
downcorers which is a tech spec requirenment that's
noni t or ed.

There's detail ed procedures for ensuring
that the containment isolation valves are in their
proper position. Al those things go into an
assurance of integrity.

Operat or actions, we al ready tal ked about
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the operator has curves in the energency operating
procedures that he can use to tell whether he has
adequate NPSH. The curves are paranetric and so they
weren't changed for the power uprate. Those part of
t he procedures weren't changed.

In the analysis of the LOCA and ot her
events, other special events where the sprays woul d be
actuat ed, spray operation is assuned for the | ength of
t he accident, so the concern that the operator would
turn off the sprays is covered by the fact that the
sprays are assunmed to operate for the whol e acci dent
tinme.

That's all | have.

CHAI R BONACA: Now this is need for 120
percent power. Now for 105 you wouldn't need as nuch.

MR. LOBEL: Right. And there are anal yses
that were done for -- well, | was going to say
anal yses were done for the power uprate at 105, but
they weren't really. The |Iicensee changed sone
assunptions so that the suppression pool tenperature
woul d be the sane as before the five percent power
uprate. So | don't have nunbers offhand that | can
give you for five percent. But it is true that 120
percent woul d be bounded. You'd be addi ng much nore

energy at 120 percent to the suppression pool than you
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woul d at 105.

CHAI R BONACA: Assunme now we use the
anal ysi s, assune we say yes, it's acceptable and then
they stay at 105 percent and never go to 120, so now
we're giving themnore than they needed. | nean one
princi ple has always been that consideration for a
rel axation of the requirenments would be based on
absol ut e need.

MR LOBEL: Well, they're not getting nore
than the five percent because | probably should be
addressing this because of the license is going to
limt themto the five percent power uprate. There's
no way they can go to 120 percent until the staff is
ready to give themthat. So even though they've done
the analyses at a higher power level, they'll be
l[imted by their license to the | ower power and that's
not that unusual a condition for the NRC to do that
kind of thing. There are systens in plants that are
desi gned usi ng the higher power |evel, but the power
of the power plant is limted by the |license.

CHAI R BONACA: (One question we have not
asked is you know there is credit being asked of
scenarios and did TVA | ook at the possibility of
i mprovi ng the RHR punps or whatever so that the need

for NPSH will not be there, or not as nuch? Did they
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| ook at that?

M5. BROWN: Bill? J.D.?

MR. WOLCOTT: J.D. Wlcott, TVA  Yes, we
did. The only two ways, the only two options that we
would have to elimnate the need for container
overpressure would either be to create sone nore
el evation head, which is fixed by the basic geonetry
of the plant, or to, for the long-termevents, to
i ncrease our cooling capacity in sone way by nore RHR
heat exchangers or nore fundanental redundancy in the
pl ant, both of which would have been expensive and
fundamental changes to make. W didn't feel like
there was a magi ¢ punp that could do, that could punp
wat er at some of the tenperatures we're tal king about
here w t hout sonme assistance from el evati on head.

MR. LOBEL: Let ne nake one nore conment
in general. This doesn't help Browns Ferry, but |
think you have to realize where this stands in
relation to all power plants. Mst PWRs don't take
credit for containnment accident pressure. The BWRs
that we've allowed credit for accident pressure are
all the older Mark 1 designs. Even sonme of the newer
Mark 1s don't need credit for contai nment accident
pressure. Hope Creek is in for a power uprate now and

they don't, they haven't requested credit for
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cont ai nnment acci dent pressure.

The way the Reg. Guide 1.82 is witten
now, new plants woul d have to be desi gned so that they
woul dn't have to depend on contai nnent acci dent
pressure.

So, we're really talking about early
desi gns. Peopl e have since then paid nore attentionto
this issue. Mybe, |I'mnot sure how to characterize
it and so the newer plants don't have this problem

CHAIR BONACA: Yes. Well, I'm not
critiquing the existing plants. |I'mecritiquing the
20- percent power upgrade --

MR LOBEL: Well, | understand --

CHAIR BONACA: -- it's a willful decision
i s being nade --

MR. LOBEL: -- but we've had these generic
di scussions too and | just wanted to put it in a
littl e perspective.

CHAI R BONACA: |'mjust thinking about,
you know, every single reviewthat we have we present
new specs. And here, there are nore scenarios that
we've had to give credit for and there is the i ssue of
the short-termlack of sufficient NPSH and cavitation
even if you take credit for back pressure. So, you

know, this opens the question every tinme about what is
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appropriate. And, | don't think the conservatism
di scussi on that you' ve nade woul d seemto be as strong
as the one |I've seen before for the Vernont Yankee.

MR LOBEL: No, it's not.

DR. BANERJEE: Do you have capability in-
house to do sonme confirmatory anal ysis and maybe
sensitivity analysis of some of these things?

MR. LOBEL: W, we, for Vernont Yankee,
the reason we didn't do any for Browns Ferry was for
Vermont Yankee, we did both the mass and energy
rel ease calculation and a contai nnent calcul ation.
The nmass and energy rel ease cal cul ati on was done with
RELAP and the, and the contai nment cal cul ati on was
done with CONTAIN2 the NRC code. And we got pretty
good agreenent in both, for both anal yses, the mass
and energy and the, and the contai nnment anal ysis.

The nass and energy was actually the nore
i ndependent anal ysi s because t he cont ai nnent anal ysi s,
you know, you pretty nmuch depend on the licensee's
geonetric description of the plant and the flows and
that kind of thing. So there's a |lot nore input that
comes from the |icensee for the contai nnent
calculation than for the mass and energy cal cul ati on.
But the mass and energy calculation, | believe, we

showed that GE was conservative to RELAP.
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DR. BANERJEE: The concern as you can see
is that if you put nore of the energy into the water,
it heats it up nore.

MR. LOBEL: Right.

DR. BANERJEE: And conversely, because
nore of the energy goes into the water the contai nnent
pressure goes further down. It doesn't go up as nuch.
So, just by changing that partitioning, which was what
| was saying, you can change the anount the water
heats up and the anobunt contai nnent pressurizes, now
within a certain reasonabl e extent, of course. Wthin
the --

MR, LOBEL: Yes.

DR. BANERJEE: -- uncertainties.

MR. LOBEL: GCE, GE has done sensitivity
calculations in the past for these types of
cal cul ati ons, where they, they | ooked at the NPSH f or,
in the sane cal culation they would | ook at the case
wher e t he suppressi on pool tenperature was the hi ghest
and the case where the pressure was the | owest. And,
and the concl usion was that the suppression pool, the
case, the situation where the suppression pool
tenperature was higher was nore limting. So they
have done a sensitivity calculation. [I'msure it

wasn't done specifically for Browns Ferry. |'m
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t hi nki ng back to past things |I've read. But that kind
of sensitivity has been done.

DR. BANERJEE: Yes, it's a question of
what is reasonable in doing this partitioning.

MR LOBEL: And, and --

DR BANERJEE: You know, it's not that
easy to do without a confirmatory anal ysis.

MR LOBEL: And this is an, well, like I
say, we tried to do one for Vernont Yankee and, and
this is a case where until power uprates, the ol d way
of doing business, where you made everything
conservative, was good enough. And what we found out,
especially with Vernont Yankee and now with Browns
Ferry i s that maki ng everything very conservative gets
you into difficulties that you nay not be in with a
nore realistic analysis. And that's why we think it's
a good idea also to do this study of best estimate
pl us uncertainty.

DR. BANERJEE: Well, that's not going to
help us with this.

MR, LOBEL: No.

DR. CORRADINI: My | ask a question? |
was absent so you probably answered this and then |I' |1
defer to a private thing.

Why did you stop at 600 seconds?
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MR. LOBEL: By definition, that's the

length of tinme for the short-termanalysis. And
that's based on the operator --

DR. CORRADI NI : No operator action?

MR. LOBEL: ~-- operator action after ten
m nut es.

DR CORRADINI: And then after that, all
bets are off. \Wat, that sonething then el se can
happen to --

MR. LOBEL: After that, you assune a
single failure and you do a different analysis.

MR. LOBEL: The linmiting situation for the
short termis really the RHR punps, the RHR flow rate
out the broken loop. You're, you're close to run-out.
You woul d be at run-out at Browns Ferry if they didn't
have orifice plates to limt the flow So, so in the
short term it's the flowrate that gives you the
problem In the long term it's the suppression pool
tenperature. H gh suppression pool tenperature.

DR. ABDEL- KHALIK: Can | ask a question
about the cal cul ati ons, which you present the results
on, slide nunber nine? Who did these cal cul ations?

MR LOBEL: TVA did.

DR ABDEL-KHALIK: So the NRC did not do

any i ndependent calculations in this regard?

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

293
MR LOBEL: W didn't do any for -- we

didn't do any for Browns Ferry. Like |l said in the
previ ous power uprate review, Vernont Yankee, mass and
energy calculation and a containnment calculation.
Those results are in the Vernont Yankee SER  There
are curves in the Vernont Yankee SER conparing the

staff and the licensee's cal cul ations.

DR. ABDEL- KHALI K:  Thanks.

M5. BROWN. Okay, we are going to
transitioninto Marty Stutzke's di scussion on the risk
consi derations for contai nment acci dent pressure.

(Pause.)

MR. STUTZKE: Al right, here | am For
nmy second presentation of the day, we will focus
strictly on the risk evaluation contai nnent acci dent
pressure credit. M. Laur (5:18:01) is in the
audi ence now, so hopefully he provide to ne a little
def ense-i n-dept h.

(Laughter.)

Slide 2.

Just a quick recap for Units 2 and 3,
there already is a pressure credit on a design basis
LOCA, station blackout, ATWS and Appendi x R as you
know. |'ll point out these are determnistic types of

events. These are not the way that they would
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normal Iy be nodeled in a PRA

DR. WALLIS: Marty, | wasn't here, as you
know, but how nuch CAP credit is being asked for for
t he Appendi x R scenari 0?

MR STUTZKE: Bounce that to TVA

DR WALLIS: It's 9 psi for quite al ong

MR. STUTZKE: Up to 9, 68 hours.

DR WALLIS: Isn't that unusual ?

MR. STUTZKE: | believe it's the |argest
one we've seen.

So as part of the 120 percent EPU
anmendnent they requested the credit for Unit 1 and an
increase in the existing credits for 2 and 3.

TVA requested the credit for the 105
i nterimpower uprate.

Switching to slide 3, the high |evel
approach from nmaking the risk evaluations based on
this concept wunder certain configurations, plant
conditions, loss of integrity of the contai nment
inmplies if you | ose the overpressure, the | ow head
punps go into cavitation and you | ose their function.
This is alittle different than we did at Vernont
Yankee. At Vernont Yankee we nade the boundi ng

assunption that whenever you |ost the containnent
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integrity, the punps were in trouble. Here, we're
restricting -- we tried to identify conbi nations,
equi pnents and certain plant conditions.

| will give you on the next slide exactly
what we nmean by that. But basically, it's trying to
| ook at the uncertainty and sonme of the input
paranmeters such as the river water tenperature and
things like this, explicitly inside the risk
assessnent rather that bounded.

As far as failure nodes of the
containment, two are considered, the pre-existing
| eaks, the probability depends on the i nterval between
integrated | eak break test. As you know, Browns Ferry
containnment is inerted if a leak were to be devel op,
it could be detected by the nitrogen nakeup of the
containment. There's no credit for that in the
estimate of the probability of pre-existing |eaks.

The other way that's considered is the
failure to achieve containnent isolation. W had
di scussed a little bit earlier. W don't consider
loss of integrity after the isolation has been
achieved. So it's not tine sensitive in the risk
cal cul ation. For exanple, we don't nodel spurious
openi ng of notor-operated val ves.

| did a Ilittle back-of-the-envel ope
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calculation over there. A typical failure rate for
something like that is on the order of 107 per hour
so tines 24 hours gives you 2E-6. These two failure
nodes up here right now have a conbi ned probability on
the order of 10°

Dr. Powers had asked questi ons about seal
failures, what |'Il <call induced failures due to
thermal transients or radiation. Those are not
included in here. Probably another way to | ose
cont ai nment isol ation woul d be sonme sort of human
error. This would be, could be treated as an error of
commi ssion. As you know, and you've heard fromthe
O fice of Research, you woul d have to use their high-
powered human reliability technique called ATHENA,
just not officially out.

DR. POVERS: What if you used their |ow
power ed THERP net hodol ogy?

MR STUTZKE: You can't treat the
conmi ssion error. You don't know the estimate of the
probability that the operator just decides to open the
cont ai nnent up

DR PONERS: | under stand.

MR. STUTZKE: The problemw th ATHENA is
that it requires an expert panel and | think there's

only three experts in the world.
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(Laughter.)

The point I"'mtrying to nake is bear in
mnd that the total loss of containment integrity
that's used in the study is on the order of 10°® and
ask yourself could we be really off fromthat nunber
and does it matter?

Slide 4. Unlike the design basis,
determ nistic cal culations that M. Lobel was talking
about, we tend to use or try to use realistic thermal -
hydraul i c cal cul ations. To be honest, realistic is in
the eye of the beholder. To nme, it nmeans we don't
deliberately introduce conservatisms, Sso we're not
using two signa on the decay heat curve. |It's
unwi el dy.

DR. KRESS: You also don't do a Monte
Carl o and | ook for the uncertainties.

MR. STUTZKE: That's true. So we end up
with this set of success criteria, but let explain
this a little bit so you're clear. Wat it says is
for the large LOCA, if you're running three or four
punps in suppression pool cooling, you don't neet
containment integrity. There's no -- the punps won't
cavitage, even if you open the door to the
cont ai nment .

| f you're down to two punps i n suppressi on
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pool cooling, you nay have a problem under certain
pl ant conditi ons.

DR WALLIS: I'msorry, Marty, this is
sinply using an analysis with no consideration of
uncertainties?

MR. STUTZKE: It depends on what you mean
by uncertainties. The uncertainty that the |icensee
treated was in the second bullet here, with two punps
under certain conditions, so they're trying to treat
the --

DR WALLIS: Your first conclusion is
based on what you call a realistic analysis?

MR. STUTZKE: Right.

DR WALLIS: So it's sort of a nean of all
possi bl e anal yses or sonething |ike that?

MR STUTZKE: Not a formal nmean, but the
intent --

DR WALLIS: It's somewhere in the mddle
of all possible analyses with all sorts of
uncertainties, soit could well be that let's say a 20
percent chance that this won't work.

MR. STUTZKE: |It's possible

DR. WALLIS: It's not unreasonable, right?

MR. STUTZKE: For the probability of

havi ng unfavorable plant conditions for the second

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




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

299

case is on the order of 102 So what that's saying
is -- the idea is you have a I arge LOCA when it's hot
in Al abama and you nay be in trouble. That's the gist
of what this --

DR, WALLIS: Sane thing when it's hot in
Ver nont .

MR. STUTZKE: So they've nade an effort to
treat some of the uncertainties this way, the al eatory
part, certainly not the epistemc part like this and
it's treated very sinplistically in the PRA. They
define pl ant operating states or conditions that would
be unfavorable to this. I1t's not a full-blown Mnte
Carlo treatnment |ike that.

Then down at the bottomfor --

DR, WALLIS: Excuse me, you put in the
statistics for the river water tenperature?

MR. STUTZKE: Yes, they do.

VWALLIS: They do, okay.
STUTZKE: All these paraneters.

VALLIS: Ckay.

2 3 3 3

STUTZKE: Slide 5, the other
initiators. This is perhaps nore interesting. First
of all, the presunption is containnent integrity is
al wvays needed for the station blackout, ATWS and

Appendi x R scenarios. Wat's inportant to realize is
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t hat Appendi x R scenario was generalized to | ook at a
broader set of PRA sequences as this Committee had
suggested a nunber of years ago |ike that.

And the reason is this, is when | started
to look at the definition of the Appendi x R scenari o,
they' re tal king about a | oss of power conversion
system and a failure of all the high head injection
sour ces, SO HPSI is gone, RKSI i's gone,
depressurization by opening nultiple safety relief
val ves and then starting either for spray or LPSI
punps, RHR punps operating in the LPSI node |ike this.

And that created a denmand for contai nnent
over pressure. Now in the determnistic world, people
like to say this is an unlikely scenario. In the PRA
world, this is always nodeled in PRAs, this
depressuri zation and getting on to the | ow head punps.
So M. Laur and | saw this and we set to work to try
to estimate it.

So we considered all sorts of PRA
initiating events where there's | ots of mai ntenance or
heat sink, less than two RHR trai ns, suppression pool
cooling, that's a judgnent call. It seened
reasonable. And either we had to ask for
depressuri zation after a loss of all the other high

pressure sources or we considered sonme stuck open
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multiple relief valves like this.

The |icensee nmade cal culations. W did
confirmatory cal cul ati ons using the SPAR nodels, the
st andardi zed pl ant anal ysis of risk nodel s nai ntai ned
by the Ofice of Research and the results are shown on
Slide 6. These are the breakdowns.

DR. WALLIS: This is a change in CDF, yes.

MR. STUTZKE: You can interpret -- these
are the change conpared to as if no overpressure
credit was required. GCkay, so it's the true change in
CDF for Unit 1. For Units 2 and 3 they already have
an overpressure credit. So it's not really the
change.

The way to |l ook at this, this is roughly,
the total is roughly 10 percent of the total core
damage frequency of the units. About 10 percent.

And 1'Il call your attention, if you | ook
at the contributors to large LOCAs, ATW5, aren't
contributing very much, station blackout is alittle
bit higher, it was the other transients, the expansion
of the Appendix R scenario that was driving this
answer |ike this.

The only other thing I'll have to offer is
the credit for contai nment accident pressure is not

the largest risk contributor of the extended power
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uprate nor is the human reliability.

DR CORRADINI: Are we allowed to ask what
is?

MR. STUTZKE: | thought | would | eave you
in suspense until | come back tonorrow afternoon

(Laughter.)

DR. WALLIS: W can guess tonight and see
if we're right.

(Laughter.)

MR. STUTZKE: | can see Jack getting
nervous.

(Laughter.)

MR. STUTZKE: |'Ill give you a hint, they
changed t he success criteria as a result of the power
upr at e.

DR. WALLIS: Was your conclusion that this
sort of unusual contai nnent pressure all owance shoul d
be granted?

MR STUTZKE: The conclusion is we haven't
i dentified special circunstances that woul d say put on
the brakes and stop it withinthe limts of this type
of calculation. For exanple, that 10 " total, if it
is interpreted as a delta and | plot it against the
baseline risk of 10° it's not even on the graph for

Reg. Guide 1.74, it's such a snmall risk contribution.
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You're either tired or 1've answered your
guesti ons.

(Laughter.)

DR. CORRADI NI :  You can ignore her. She's
just tired. So the other transients are all Appendi x
R related? That's what | thought you said.

MR, STUTZKE: It is a devel opnment or
generalization of the Appendix Rto all of the other
internal events PRA initiators. Loss of offsite
powers that don't go to station bl ackout, |oss of feed
wat er, |oss of condenser heat sink, |oss of service
water. All of themare there.

DR. CORRADINI: So it is a judgnment on how
this sort of effect would affect everything el se?

MR. STUTZKE: The problem what | was
trying to convey before was the description of the
Appendi x R scenario | ooks |ike sequences in the SPAR
nodel. For all the initiating events. They're
classic BWR ri sk sequences. So we nodel ed them

DR. KRESS: That was good. In the PRA,
how did you treat the punp cavitation. | nean, you
can assune --

MR. STUTZKE: | nentioned that maybe too
briefly before. The assunption is once contai nment

integrity is lost, the punp is totally failed. W
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don't consider degraded flow out of the punp.

CHAI R BONACA: So you had scenari os where
the punp is lost?

MR. STUTZKE: Totally lost. Not to come
back.

CHAI R BONACA: Not just one punp?

MR, STUTZKE: Miltiple punps.

M5. BROMN: Thanks, Marty.

(Laughter.)

M5. BROAN: | think next we're going to
have TVA to cone up and di scuss fuel nethodol ogy and
fuels issues. | guess ny only question is this
portion of the neeting needing to be cl osed? You
told us that there was no --

MR CROUCH W intend to keep this in
open realm |If we start getting questions such that
we have to delve off into proprietary information, at
that time we will identify it.

M5. BROMWN: Thank you.

DR WALLIS: Since | have no idea what
happened today, |I'mnow in charge. Go ahead.
Enl i ghten ne.

MR. CROUCH. W have with us here Geg
Storey who is our BWR Fuels Manager with TVA. He is

going to nake the basic presentation. W also have
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with us with the GE Fuel s people here. |I'mgoing to
turn it over to Geg. If we start getting into
certain aspects of the fuels analysis, we may have to
declare it to be proprietary information, and we have
some ot her people here that we would |like to step out
of the roomif that occurs. W'Il let you know if it
cones to that situation

So Greg?

MR. STOREY: Okay. 1'd like to start off
just with an overview of the Unit 1 core design for
the restart core. It is primarily fresh fuel in the
core. It is conposed of a m xture of GE13 and GEl4
bundl e designs. GE13 bundle design is a 9x9 matrix
fuel design, whereas the GE14 is a 10x10 fuel design.
There are 564 GE14 bundles in the interior of the
core, and those are in our high power interior
| ocati ons.

In addition, there are 108 GE13 bundl es
and these are in near edge | ow power |ocations. Thy
are one row in off of the periphery of the core. The
core periphery itself is not fresh fuel. It is nade
up of exposed reinsert fuel. These 92 bundles are
also a mxture of GE13 and GE14 fuel, and this fue
comes fromUnit 2 fuel that was di scharged at the end

of the prior cycle, which would have been the spring
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of 2005.

The GE13, GE14 designs, those are i ndustry
proven designs. They have been used extensively
t hroughout the industry. They have al so been used at
both of the sister units at Browns Ferry. The core
design was done wi th NRC approved nethods. TQ&06
Code, whichis the lattice Physics Code, and the Panic
11 code is the 3D simulator code.

Next slide.

One of the design considerations was the
col d shutdown margi n design goal that we used on this
core. The Browns Ferry 1 Restart Core is somewhat
unique in the fact that it's the first core that
contains all fresh 10x10 in the interior positions.
So there is very limted informati on on which to pick
the reactivity basis of this core. So rather than use
t he standard one percent design nmargin, we' ve deci ded
to increase this to 1.5 percent. This is roughly a
two sigma increase on the cold Eigen uncertainty.
Just to point out the tech spec that we have to neet
is .38 percent, so we have a substantial margi n when
we use 1.5 percent.

Conti ngency studies. Wat we're doing
here is | ooking at what is a simlar effect on the hot

reactivity. Wiat if our hot reactivity basis that
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we' re devel oping the design with should be off by a
hal f percent in both directions, both nore reactive
and less reactive. G\F was able to devel op contro
rod patterns on those altered bases that achieved
acceptable thermal limts and power shapes.

So our conclusion is that the core design is
very robust and it is very tolerant to the effect of
t hese design uncertainties on reactivity.

Next slide.

Moving into the reload analysis for the
105 percent power, of course we did an anal ysis | ast
year to support the 120 percent power and that was
subnmitted in md-2006. For the 105 percent transient
anal ysis, there is alnost a conplete redo of what we
did for the 120 percent. W did consider the use of
t he maxi num extended load line imt domain which is
consistent with the Unit 2 and 3 |licensing basis.

Al so, all of the rated power transient
anal yses were rerun at 105 percent power and that is
consistent with the GESTAR Il requirenment that al
rated power transients be done at the |icensed power
| evel .

In addition, we have off-rated therma
limts. These are power-dependent limts. They are

primarily a multiplier on the rated thermal |imt.
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There are a few at very |low power that are not a
multiplier and 1'Il talk about that in a second.

These are cycle independent and they're
not intended to be done each cycle. The approach we
used here had the limts derived originally for 120
percent power. These have been scal ed down, based on
105 percent power operation for those that are
mul tipliers and there have been validation cases run
to show that that scaling approach is reasonable for
t hose internmedi ate powers

At very |l ow power, there is no nultiplier
inthelimts. They are actually absolute limts and
t hose were specifically reanal yzed based on the 105
percent being the |icense thermal power.

Next slide, please.

The next area we | ooked at on 105 percent
power is the safety limt MCPR Here, a conplete
reanal ysis of the safety limt MCPR was perforned
based on 105 percent power operation. Operating at
105 percent power you're going to have different
control rod patterns, and different power history that
you buildintoit. So this was conplete reanal ysis at
105 percent and it considered both the | ow core flow
of MELLA and the rated core flow It has been shown

that the I ow flow point can be the |imting point and
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indeed in this case that is what happens with Unit 1
restart core.

The concl usion of that analysis was that
the safety limt calcul ated based on 105 percent is
bounded by the 120 percent result that was submtted
previ ously.

The area of stability analysis again,
here's an area where operation at 105 percent power
you're going to have a different power history,
different control rod pattern that the analysis is
starting from Here we have anot her conplete anal ysis
bei ng done to denonstrate that the stability set
points that we're going to put in place will protect
the MCPR safety limt.

DR ABDEL- KHALIK:  When will we see the
details of these anal yses?

MR STOREY: These results will be in the
suppl emental reload |icensing report for 105 percent.
That' s the docunent Bill alluded to earlier today that
we owe at the end of January.

DR. ABDEL- KHALI K: So these anal yses w ||
be done at 105 percent power?

MR. STOREY: Right. There's stability
anal ysis at 105.

DR. ABDEL- KHALI K: The plant uses Option
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37?

MR. STOREY: Option 3.

DR, ABDEL- KHALI K: Ri ght, now over the
years, several Part 21s issued for Option 3 plants.
Now whi |l e t he plant was shut down, how did you handl e
all these Part 21s?

MR. STOREY: Well, the primary Part 21 was
the DI VOM curve which relates to the delta C curve
thermal |limt to the oscillation magnitude and that
has been incorporated through plant-specific D VOM
analysis for Units 2 and 3.

Simlar thing was done for Unit 1 when the
120 percent licensing was done. There was a cycl e-
speci fic DI VON curve done.

DR.  ABDEL-KHALIK: So you had a core
design for the 120 percent power for which you
generated this --

MR. STOREY: This DI VOM yes.

DR. ABDEL- KHALI K: But now you're going to
do this for 1057

MR. STOREY: For the 105 percent, there
are validation cases that show that that DI VOM sl ope
is applicable to the 105 percent condition. All other
remai nder of that 105 percent stability analysis is a

standard stability analysis, wusing the normal GE
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process.

DR ABDEL- KHALI K:  Now t here have been
ot her Part 21s issued for stability analysis. Do they
apply at all?

MR. STOREY: |'mgoing to | ook towards GE
to field that question.

MR. BOLGER This is Fran Bol ger from GE.
| "' mnot sure what other Part 21s you're referring to.

DR ABDEL- KHALIK: | think there have been
sone issues related to NNne M1l e Point.

MR BOLGER Yes, there has been. |
believe -- 1'"'mnot an expert in this area, but the
cal cul ation of the OPRMwas -- there was sone
revi sions made to that process as a result of the N ne
Mle Point Two and that been incorporated in this
anal ysi s.

MR CROUCH. We'll check back with our
staff and get back to you. W'IlIl take that as an
action and get back to you and |l et you know about the
ot her Part 21s.

MR. STOREY: |I'mready to nove on to the
next slide.

On the LOCA analysis for 105 percent
power, what we're using for Unit 1 is the current

three unit analysis of record which addresses 105
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percent power for both the GE 13 and GE 14 fuel types.
So therefore no additional analysis was required at
105 percent. That anal ysis was done in 2005.

On shutdown nmargin, as | nentioned
earlier, we did use the increased goal of 1.5 percent.
W did show that the effect of the 105 percent power
operation does not cause us to drop belowthat 1.5
percent value. W still maintain that margin.

Al so, the standby liquid controls system
shut down mar gi n was unaffected by the operation at 105
percent. This is because it occurs at begi nning of
cycle. So it would not be affected by the power
hi story.

DR. BANERJEE: Which plants have the Areva
fuel now?

MR STOREY: Two and three.

Next slide, please.

And the conclusion slide here, we really
feel that that the Unit 1 Cycle 7 core is a robust
design. It uses industry-proven fuel types and we
have, as | ment i oned, i ncorporated additional
reactivity margins to account for the uni que nature of
the all fresh 10 by 10 core.

Unit 1 licensing --

DR. WALLIS: The fuel that's in there now
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i s capable of 120 percent.

MR STOREY: Correct.

DR WALLIS: That's what it's really
desi gned for.

MR STOREY: The core was based on an EPU
operation, yes.

Unit 1 1icensing anal yses are finishing up
for 105 percent power. As | nentioned, conplete
transi ent analysis at rated power is being done and
significant work at operated conditions. Safety-limt
val ue has been shown to be applicable at 105 percent
power and the inpact on stability analysis is being
addressed through a specific stability analysis at
105.

W believe Unit 1 licensing for 105
percent is basically a typical GNF reload using NRC
approved nmethods with the exception of the additional
shut down margi n that we designed into the core.

So that concludes ny presentation, if
there's any questions.

DR. BANERJEE: Has any LOCA anal ysis been
subnmitted for the 120 percent?

MR. STOREY: That was in the task report
and in the PUSAR report, contains LOCAresults for 120

per cent .
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MR. CROUCH: The LOCA was reanal yzed 120

percent, yes, as part of our submttal to be made June
of 2004.

DR ABDEL- KHALI K: The core has 564 GE-14
bundl es, fresh bundles and 108 GE-13 fresh bundl es.

Is there any reason why you decided to use a m xed
core, rather than using all GE-14 for exanple?

MR. STOREY: Yes, it's -- wthout crossing
into proprietary or conmercial space, there's a
financial advantage to doing that. That's -- without
getting into proprietary session, that's really all |
could say. |It's econom c reasons.

DR ABDEL- KHALIK: And there are no sort
of problens associated with using a mxed core that
woul d override that econom c advant age?

MR STOREY: No, we don't believe so.

DR CORRADINI: Are we allowed to -- we're
not allowed to ask anything. Can you tell nme the
di fference between a GE-13 -- |I'mlooking carefully,
Said seens to know a ot nore. \Wat's the difference
bet ween the two bundl es?

MR STOREY: As | nentioned, the 13 is a
9 by 9 fuel design. The GE-14 is a 10 by 10. Primary
reason we didn't |locate the GE-13 in the interior of

the core is the GE-14 has higher inherent therm
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margi n capability.

So having that --

DR. CORRADINI: And 13 is on the ring?

MR. STOREY: Right, that's why we have
them in a lowduty area, so they're not limting
| ocati ons.

DR WALLIS: Are these tailor-nmade fuels
with sort of graded poisons and all that al ong the

| engt h?

MR. STOREY: It does have access in it and

both fuel types have part-1length rods.

MR. CROUCH: Anything else, Dr. Bonaca?

CHAIR BONACA: | don't think so. Any
ot her questions on this?

MR. CROUCH:. Ckay.

(Pause.)

CHAI R BONACA: Let's proceed.

M5. BROWN. Al right, for our |ast
presentation of the day, staff is going to discuss
fuel and reactor systenms. | just wanted to open up
and |let them answer the question that we got this
norning on the OPRM application of effects on the
power uprate on the OPRM

MR. THOVAS: M nane is George Thonmas.

|"'mfromthe Reactor Systens Branch. Regarding the
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OPRM operation, there is no difference when you are
operating at 105 or 100. It's all the sane.

M5. BROMN: Was there a need to go into
any nore detail? Okay.

DR. BANERJEE: Said asked the questi on.

DR. CORRADI NI : That was way too fast for

(Laughter.)

DR ABDEL- KHALIK: If there is certainly
going to be a large difference in the analysis as to
whet her you do the analysis at 100 percent power or
120 percent power, the stability analysis. The
hardware may be the same, so | can -- | understand
that. But | was nuch nore concerned about doing the
anal ysis at the hi gher power level. Has that analysis
been done?

M5. BROMN: Let's focus to TVA as far as
the anal ysis on the OPRM at 120 percent.

MR STOREY: Like | said earlier, there's
a conpl ete analysis that was done for the 120 percent
power. And keep in mnd you are on the sane rod |ine,
regardl ess of whether it's 105 or 120. W're not
raising the license rod |ine.

You have the two-punp trip. You're going

to end up back at a natural circulation condition
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Starting rod pattern would be slightly different.
That's really the only difference in the anal yses.

DR. KRESS: M inpression was that it nade
the stability, instability regionalittle bit |arger,
so you got into it alittle bit sooner on the rod
l'ine.

Is that -- do | renmenber that correctly?

MR. BOLGER This is Fran Bol ger from GE.
| woul dn't expect that the stability region to be nuch
different. The core design is the same. You're
|l ooking at the conditions around the natura
circulation condition, up the maximumrod |ine and
al so along the natural circulation |line and in what
the calculated Kratios are, if you were to cal cul ate
regi on boundari es shoul d be very simlar, independent
of the two power |evel.

MR MARCH LEUBA: This is Joe March-Leuba
fromNRC staff. The problemis very conplicated and
| have to say oftenreal lifeis like an onion, it has
many | ayers, okay?

DR. CORRADINI: It makes you cry.

(Laughter.)

MR. MARCH LEUBA: On first observation you
can present it as a honbgeneous sphere and on that

first observation the statenent is correct. Once --
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stability is a problemwhen you trip the punps. Once
you trip the punps, you don't care where you were to
start with. So you end up exactly at the sane
location. So first of all observation, there is no
effect. Wien you start peeling the |ayers, you find
some differences and the differences are power
distributions. You have to load different fuel. And
| agree with you Dr. Kress that the region will be a
little larger, but not significantly.

Al'l three Browns Ferry plants use sol ution
3 which is a detect and suppress solution in which the

DR. CORRADINI: Could you say that again?

MR. MARCH- LEUBA: All -- neaning that you
allow the solutions to occur and then you scramif
t hey happen. So the size of this crucial region which
no ot her solutionis inportant is not relevant inthis
case. You will have nore events, nore challenges to
the protection system but the protection systemwill
still work the sane.

So in that sense --

DR. KRESS: Thank you.

DR WALLIS: W have to have faith that it
will work. | guess we have faith that it will work.

CHAI R BONACA: Let's hear about the fuel
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and reactor systens.

M5. BROMN: All right. The reactor
systens review is contained in Section 2.8 of the
safety eval uation

For the reactor systens' review, the staff
| ooked at the following areas: fuel system and
nucl ear design, thernmal-hydraulic design, overpressure
protections, standby liquid control, the transient
anal ysis for LOCAs and anticipated transi ent wthout
scram

For this presentation, the results are
applicable for all units up to 120 percent. Pl ease
note that the fuel system and nucl ear design
di scussion today is applicable for Unit 1 only. So I
nean let me just say that one nore tinme. That the
fuel system and nucl ear design discussion today is
applicable for Unit 1 only.

DR. BANERJEE: Those ot her anal yses are
not fuel sensitive?

M5. BROAWN:. No, sir. Qur discussion today
will only belimted to Unit 1 for those fuel things.
Qur intent is to conme back to you in March to di scuss
any i ssues that are outside of Unit 1, 105, because in
sonme cases the staff's review is not conplete.

The staff's revi ewwas conduct ed usi ng t he
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generic guidelines and eval uations fromthe extended
power uprate topical report. The staff found that
with the exception of certain thermal [imt concerns
covered by TVA in the previous presentation, the Unit
1 fuel and nuclear design review perforned at 120
percent that bounds the 105 submttal.

TVA has indicated that although Units 2
and 3 are currently operated with m xed cores of
Framatone and CGE fuel, Unit 1 will restart cycle 7
with only GE fuel. The core contains 564 fresh CGE-14
and 108 fresh CE --

DR WALLIS: I'msorry, | wasn't here
earlier, but you said there was this increase of 165
nmegawatts, but in fact, when | was readi ng the SER, |
keep seeing this figure of 3954 or 52 or sonething.
SER is full of stuff which is 120 percent.

M5. BROWN: In sone cases, well, in a lot

of cases, the anal yses were perforned conservatively

DR. VWALLI'S: This seens to be
i nconsi stent. Sonetinmes you tal k about 105 percent
and yet the negawatts, it's as if the editing wasn't
done properly or sonething.

M5. BROWN: | think --

DR. WALLI S: | nconsi st ent .
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M5. BROANN: Yes, sir. W'Ill go back and

take a look at that. In some cases, | think we are
addressi ng the anal ysis which sonetines --

DR. WALLIS: It appears as if you're
tal ki ng about 120.

M5. BROMWN: Yes, sir. |In sone cases
that's the case.

DR. WALLIS: It's very difficult for the
reader to figure it out.

CHAI R BONACA: C arification. | asked for
clarification when we started the neeting.

M5. BROMWN: Yes, sir.

CHAI R BONACA: M understanding is that
the rating was done at 120.

M5. BROAWN: Yes, sir.

CHAI R BONACA: And the only exception is
t he fuel.

M5. BROMWN: That's correct.

CHAI R BONACA: | agree with the comments
of Dr. Wallis here. Wen you go through the SER, it
refers to 105 or 120 or EPU, whatever. |It's good for
everything, but | nean at |east we got the
clarification.

M5. BROMWN: Thank you.

DR. WALLIS: So we therefore are review ng
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t he EPU t oday?

M5. BROAN: Selected itens that where the
anal yses for new net hodol ogy was the same regardl ess
of the power level and for a good deal of the power
uprate that is true.

CHAI R BONACA: | would say for the NPSH
di scussion to be identical for 120 because it's al
based on 120 percent power.

M5. BROMN: There are some areas that
we're aware of that are --

DR. WALLIS: Wen you tal k about MAPLHGR
you're tal king about 120 percent?

M5. BROAN: |'m sorry.

DR. WALLIS: Wen you tal k about MAPLHGR
you're tal king about 120 percent?

Al these refer to 120 percent then?

M5. BROMWN.  Yes.

DR, WALLIS: Ckay.

M5. BROWN: In this discussion, we're
tal king about Unit 1 only. Any tinme we have GE on a
slide, we're only tal king about Unit 1.

DR WALLIS: | understand that.

M5. BROMAN: Ckay.

DR. CORRADINI: And | think he was asking

about the power |evel.
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DR. WALLI S: Yes.

DR CORRADINI: Relative to this.

DR WALLIS: Yes, because it wasn't clear
to ne.

M5. BROAWN:. Well, there's the possibility
that TVAw Il be going to 120 percent this cycle. As
far as we tal k about the anmount of fuel and the way
it's aligned in the core, it should be consistent,
unl ess they do somet hing strange.

CHAI R BONACA: But the cycle of 7 thernal
limts evaluated, those are at 105 percent power?

MR. THOVAS: No, the Cycle 7 Suppl enent al
Report was all based on 120 and at the end of this
nmonth, we are going to get the 105 Suppl enent al
Report. That will be a confirmatory review

DR. ABDEL- KHALIK: I'msorry, the anal yses
you said you did before at 120 percent power used
exactly the sane core design

DR WALLIS: You need to talk into the
m crophone, Sai d.

DR ABDEL- KHALIK: | was just asking if
the anal ysis that he referred to as bei ng done at 120
percent power was done for exactly the sane core
desi gn described to us for which the calculations are

currently being done at 105 percent.
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MR. STOREY: Geg Storey, yes, that is

correct. |It's the identical core design in both
cases.

DR. ABDEL- KHALI K: Okay, thank you

M5. BROMN: Al right, I think TVA had
al ready gone through the nunbers of the GE-14 and the
CGE-13 fuel. And we just discussed the fact that the
thermal limts that were provided in Cycle 7 SRLR for
at 120 percent back in My.

The requirenments contained in the tech
specs and t he approved net hodol ogy cont ai ned GESTAR | |
requires a cycle and core specific reload analysis to
be performed. It should be noted that although these
docunents require the performnce of these anal yses,
they are not required to be subnmtted to the staff for
review and approval, although the COLR is routinely
provided to us at a frequency that's outlined in the
code.

However, for the EPU and the 105, the
staff requested subm ssion for review of the Unit 1
anal ysis. The staff's review concluded that the
staff's fuel design and operation revi ew conduct ed at
120 percent should conservatively bound the 105
percent --

DR. WALLIS: Are you going to give us any

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

325

numbers on this? | read the SER and it seens to be
very devoid of anything quantitative?

M5. BROMWN: Yes, sir.

DR. WALLIS: Wy don't you actually put
nunbers on? |If there's been a change in these fuel
limts or something, why can't we see some nunbers to
know what's changed, rather than just know that the
staff is happy?

MR THOVAS: In the PUSAR, if you want to
go into the nunbers --

DR. WALLIS: | have to go back to
sonmething else to find it. Okay.

MR THOVAS: | have nunbers also in the
slide and LOCA results are given. LOCA is there.

DR. WALLIS: LOCA is very sparse too.
W're going to get to that as well, are we?

M5. BROMN: We're going to touch on it
briefly.

DR, WALLIS: But you don't requote the
nunbers in the SER  You just say you' re happy. Wat
| tend to ook at is the SER, rather than having to
dig into the other stuff which is sonetinmes difficult
to find.

It's very difficult for ne, especially

when a lot of extra RAIs and things to find out where
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t he evidence is.

MR THOVAS: In the SER we tried to put
down inportant results, not everything --

DR WALLIS: But not nmuch in this SER
It's very short on nunbers, this particular SER

M5. BROMWN: Yes, sir.

DR WALLIS: And | don't know why t hat
shoul d be because we've tried to nake you in the past
tell us nore about why you reached t he concl usi ons you
reached. | thought you' ve been doing a very good job
until we get to this one which seens to slide back.

M5. BROMN: Yes, sir. Well, | think we
felt that for the 105 that that increase was not as
big as what we woul d expect for the 120 percent, so
the |l evel of detail may not have been --

DR. WALLIS: Wen we get to 120 percent,
we're going to see the detail?

M5. BROAN: It's going to be huge.

(Laughter.)

MR. THOVAS: More detail, yes.

DR CORRADINI: She assured us of that
mul tiple tines this norning.

M5. BROWN: The LOCA detail that's in the
105 --

DR. WALLIS: That's rather strange,
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because | thought this whole idea of 105 was sonehow
to avoid having to go over it again when you got to
120 and that's not the case.

M5. BROWN. For the safety eval uation
that's just for presentation.

However, for the EPUIn the 105, the staff
requests that subm ssion for review of the Unit 1
anal ysis. The staff's review concluded that the fuel
desi gn and operation review conducted at 120 percent
shoul d conservatively bound 105 percent operation.

However, the staff was concerned that the
pr ol onged changes i n operation coul d af fect core power
di stribution which can affect the required increases
in SLMCPR

As previously discussed by TVA, they had
CGE reperformthe subnmit recalculationusingalimting
control rod pattern at a limting stake point. The
results indicated that the SLMCPR thermal limt
cal cul ation appears to renai n acceptabl e.

As Jose indicated, Browns Ferry is
inmplenmenting the Option 3 long-term stability
solution. TVA used staff-approved nethods and hence
t hey were found accept abl e.

Up here we al so discuss that they are

i npl enenting the detect and suppress; that they're
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using the hardware with the CD Scram di sabled. So
what you end up with is effectively Option 3 which is
upgradable at a later time for the DSS/ CD --

DR WALLIS: Wien | |ooked at this, it
seened to ne that you were saying they were using GE
nmet hods, therefore, everything was going to be al
right. But | didn't see sort of a bottom!line which
said it net sone criterion. Does no criterion apply
tothis sort of thing or is it just if they use the GE
net hods everything is going to be all right?

MR MARCH- LEUBA: This is Jose March-
Leuba. There are approved nethods to be used for
| ong-termsol uti ons and what we say in the SERi s that
t hey foll ow those approved net hods that were approved

DR, WALLIS: How do you know that the
answer is okay?

MR. MARCH LEUBA: Because those nethods
wer e approved.

DR. WALLIS: And always work? They al ways
wor k for any power |evel?

MR, MARCH- LEUBA:  Yes.

DR. KRESS: Actually, we approved, we
heard di scussions on these and we agreed --

DR. WALLIS: Al right, soit's all right
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to say they used the right methods and everything is
all right?

MR MARCH LEUBA: It's not the nethods.
It's the methodol ogy, the hardware and the way they
have suppressed the solutions. Solution 3 has been
installed in power plants for now, since the early
1990s.

DR. WALLIS: But there nust be sonme power
| evel where you begin to get into troubl e when you use
it?

MR, MARCH- LEUBA:  No.

DR. WALLIS: Never? There's no way you
can i ncrease the power so nmuch that you rmake t he thing
unstabl e, no matter what you do?

MR. MARCH LEUBA: Then you scram nho
matt er what you do.

DR, WALLIS: Oh, so just suppressing is
okay. If you wait until there's a disaster, then you
prevent it.

MR MARCH- LEUBA: Correct.

DR WALLIS: Potential disaster.

MR. MARCH- LEUBA: There are two genera
design criterias. They are 10 and 12 and you are
al l owed to detect and suppress the solutions. That's

why it's called detect and suppress. |f they keep on
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scramm ng every other week, that's their problem

(Laughter.)

DR WALLIS: That's an interesting
sol uti on.

MR. MARCH- LEUBA: Yes, but it allows them
alot of flexibility. There are other solutions |ike
Solution 1A which is preventive. |It's a better
solution, but it does not have the operating
flexibility.

DR ABDEL- KHALI K: But disabling the
confirmation count, is that done in response to somne
recent Part 217

MR. MARCH LEUBA: No, the confirmation
density is a brand new | ong-term sol ution which is
desi gned specifically for MELLA plus and it's called
DSS/CD. And this plant and its operator, GCeneral
El ectric nmethodol ogy. Option 3 -- Browns Ferry 3 had
to purchase the hardware from General Electric to
i mpl enment  Solution 3. So they went ahead and
pur chased t he newest hardware which is the CD hardware
and disabled the CD algorithmthen it reversed to be
an Option 3 algorithm

So basically, they are ready to go to the
DSS/ CD and if and when they were able to MELLA pl us.

They al ready have the hardware, but it's not arned.
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As far as we're concerned, it's an Option
3 hardware, everything reversed.

The set points, there are sone set points
that are associated with Solution 3 which are the
scram set points and those are cal cul ated on a cycle
specific basis and the only real mof paraneter really
is the power distribution. The radial and axil
peaki ng factors.

MR. HUANG This is Tai Huang. Just to
suppl ement the question you had, Part 21 issue. This
set point is a cycle specific set point, so every
cycle the power change and core design change, they
have to input that to cone out with a slope to fit
into their point specific design. So fromthere the
nmet hodol ogy or Option 3 that cone out at trip set
poi nt cal cul ati on.

MR. MARCH LEUBA: Ckay, since | have the
m crophone, Said, you were asking about the norma
poi nt events. Wth that resulting recomendati on for
t he newest owner's group and the owners' group to
ti ghten some of the paraneters of Option 3, they have
witten to be very non-sensitive. Mst plants,
because of the noise issue have been rel axing the
sensitivity of Option 3. After Nine MIle Point where

it tripped Iike 20 seconds after everybody -- it was
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supposed to, the reconmendation was to tighten those
paraneters and nmake them nore sensitive.

Dr. Huang and nyself went to Browns Ferry
to audit all those inplenentations in preparation for
this nmeeting and we checked that they indeed are
foll owi ng the owner's group, the newest owner's group
recommendati on and have all the paranmeter settings
following the | essons |earned fromN ne MIe Point.

So those paranmeters are the corner
frequency and the EPU tol erance.

So we confirned that they have foll owed
t hose to our know edge.

M5. BROWMN: Al right, overpressure
protection. For the Browns Ferry units, each unit is
13 SRVs whi ch are used to provi de overpressure relief.
As the reactor steamdone pressure i s being i ncreased,
t he openi ng pressure set points were raised.

The overpressure transi ent was perforned
using a staff-approved nethodology assumng 120
percent conditions. As a peak pressure calculator, it
made above the ASME limts, the staff found this
anal ysis acceptable for operation of Unit 1 at 120
percent which remains bounding for operation at 105
per cent .

For SLC, the main effect is the need for
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t he i ncreased boron concentration and a change to the
systemrelief valve setpoint. The staff reviewed the
need and t he anmount of the boron concentration as part
of the alternate source term review which was
conpl eted outside this application.

DR. WALLIS: This is used in -- are we
going to tal k about ATWS?

M5. BROAN. Yes, sir. W're going to get
to ATWs a little |ater.

Transi ent Analysis. Mst of the limting
transients specified in the extended power uprate
licensing top core were analyzed in a Cycle-7 SRLR
The staff approved and Odin anal ysis was used.

What the transient analysis found was
performed for the pressurization events for feedwater
control or failure, the | oad reject w thout bypass and
i nadvertent HPClI/Level 8 actuation and for the
nonpressurization events for the rod wi t hdrawal error,
fuel | oading error.

These are the results of the LOCA
cal cul ati ons done by GE. GE perforned --

MR. THOVAS: Excuse me. You can see the
core, the nunbers for --

M5. BROAN:  Your nunbers?

DR, WALLIS: Well, you gave ne the DCT but
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you didn't give nme the oxidation or anything |Iike that
on the SER. There are three criteria.

MR. RAZZAQUE: we say there is |less than

DR. WALLIS: It doesn't say anythi ng about
it at all as far as | can see.

MR. RAZZAQUE: Nornally, we don't talk
about that because it is so --

DR WALLIS: It is snall

MR. RAZZAQUE: It is standard thing, |
think. Mst of the time there are --

DR WALLIS: There are three criteria.
Three are three criteria, though. [It's nice to have
themtabulated. You didn't tell nme what it was before
the operate either. You just said the change was
small, but | didn't see how big it was.

MR, RAZZAQUE: Also, the PCTI's match. And
usually PCT's --

DR. WALLIS: But you say in the SER, you
say --

MR. RAZZAQUE: --bel ow point one.

DR. WALLIS: -- there's a small change.
Now, how nmuch did it change?

MR. RAZZAQUE: You know, what |'m sayi ng

isif the PCT is below point 200 --
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DR. WALLI S: | know t hat, but --

MR, RAZZAQUE: -- which is well bel ow,
then the oxidation rate usually is bel ow point --

DR. WALLIS: Not always. That depends on
the length of the transient. How |long you keep it hot
for.

MR. RAZZAQUE: In general, |'m saying.

DR, WALLIS: But, but are you going to
give ne that nunber?

MR. RAZZAQUE: W can't guarantee that.
O herwi se, there wouldn't be any operation.

DR. WALLIS: Are you going to tell me that
number, nor not?

M5. ABDULLAHI: We will look it up and
give it to you. One second.

DR. WALLIS: Not inportant to put it in
the SER? It's one of the three criteria, right?
There are three criteria. One likes to see them
enunerated and val ues attached to them

M5. ABDULLAHI : Correct. You're talking
about --

DR. WALLIS: You say there's a snal
change. 1'd like to know how much the change is.

MS. ABDULLAHI :  You --

DR, WALLIS: How nuch is the change in
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PCT?
MS. ABDULLAHI : You want to know EPU?
DR, WALLIS: Wiy do you just say it's
smal | without giving the evidence?
M5. ABDULLAHI : Ckay.

DR, WALLIS: SER should be conpl ete.

O herwi se, the reader says it's small, and there's no
nunber .

MS. ABDULLAHI : | think we know that in
the inmprovenent in the SC, but |, right now, what I

will try, like to do --

DR WALLIS: What was it?

M5. ABDULLAHI: -- is give you what the
pre- EPU and the post EP -- you have the PCT for 105
and you have the PCT at 120.

DR WALLIS: Different fuel.

M5. ABDULLAHI : Correct. 1'Il try to | ook
it up. | have a docunent in front of ny hand and, and
"1l see if | can get that --

MR, RAZZAQUE: | have the infornation here
for the calculation, whichis inthe PUSAR And it's
.3 percent. Seventeen percent is the limt.

DR. WALLIS: Yes. Ckay, so it's well
withinthe limt.

MR. RAZZAQUE: Well within the limt, yes.
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DR. WALLIS: Does it say what the PCT is

for 100 percent?

MR. RAZZAQUE: 105 percent, the PCT is --

DR. WALLIS: One hundred percent.

MR. RAZZAQUE: Eighteen forty five.

MR. S| EBER:  You probably didn't cal cul ate
it --

DR. WALLIS: They didn't calculate it for
rate? They nmust have it in, so there's no -- okay, so
it's a new reactor, then. They didn't have any
cal cul ation for 100 percent power.

MR. RAZZAQUE: For 105 percent there is a
val ue for oxidation --

DR WALLIS: There's no value for 100
per cent .

MR. BOLGER This is Fran Bol ger from GE.
And there was no cal cul ation of PCT for 100 percent.

DR. WALLIS: For 100 percent. So it's a
new reactor, really.

MR RAZZAQUE: 105 and 120.

DR WALLIS: Then there's no baseli ne,
right?

MR. SIEBER. Every reload is a new
reactor. A different configuration.

DR. WALLIS: Yes, but this 105 percent is
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froma fictional power that's never existed and never
been cal cul ated as best as | can nake out.

MR. SIEBER: There you go.

(Laughter.)

CHAIR BONACA: | would like to point out
that the cooments that have just been nade are really
appropriate. The SER was extrenmely qualitative.

Very little qualitative information. |
nmean | know | have to go back to original docunents.
| have to | ook at the calculations. Fortunately, we
had all of them avail able.

We shouldn't have to do that. It cones
down to results of analysis. | think the SER should
be conplete in that sense.

And the SER really was not very specific.
Alot of qualitative statenments. Which neans that we
have to really believe on trust; sinply you say, we
say, we buy it. So, | think |I second the --

DR. WALLIS: So when you increase the
power, the limting PCT goes down?

The smal | break sounds wonderful. One is
a smal |l break and presumably a | arge break even | ower,
120,

MR. SIEBER. Very easy to do that. Al

you have to is change the fuel design
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If you put nore in smaller tubes, it's
going to go down.

DR. ABDEL- KHALI K:  For conpl et eness, what
is the maxi mum PCT for a |arge break at 120 percent
power ?

MR SIEBER Al we knowit's small.

MR, RAZZAQUE: The licensee calculated it
at 1805 and our cal cul ati on gave 1800, which tends to
be | ower for 105.

DR. ABDEL- KHALI K:  Coul d you physically
expl ain the reason why --

MR, RAZZAQUE: | can try. |f you want
physi cal explanation is that the profile is flattened
from105 to 120. COkay, when the profile is flattened,
you have a redistribution of the flow.

One line is that the average bundle will
now have less flow, so the redirection of the flow
towards the peak bundle so there are two conpeting
phenonena and the peak bundl e is going on.

One is that the peak bundl e power
increases a little bit. The average bundle is --

DR. WALLIS: That's right.

MR, RAZZAQUE: But the other one increases
about 5 percent.

DR. WALLIS: The peak goes down for the
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bi gger proportion of the core. It's likely to reach
closer toit. That's what's happening.

MR SIEBER Boilers are different than
PVZR.

MR. RAZZAQUE: So that explains why it
goes down if provided it is a large break. That's
what we are saying. Usually, in |large break that
happens. In stored energy, it is still inportant.

DR. CORRADINI: May | ask since |'ve been
wat ching all these thermal-hydraulics -- so is there
sonewhere in the behind the scenes docunents that
identifies the difference between the average and hot
channel so | could know the root cause of what G aham
is suggesting. O what you guys are both agreeing
took which is instead of 50,000 -- one quarter of the
50,000 are at this tenperature. Now there's a half of
themare at a | ower tenperature. Do you see ny point?

Where i s that done or is that only done in
t he hot channel ?

MR. RAZZAQUE: Every bundl e i ncreases by
20 percent, directly proportional to the power.

The bi g bundl e shouldn't increase at al
because it's conplete flattening of the curve from
105. Inreality, it increases a little bit five to

seven percent.
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DR. CORRADINI: But there is nothing
though that bridges that gap, in the sense that
there's a conputation of the average bundl e and peak
bundl e stuff. There's nothing, right?

MR. SIEBER  You can cal cul ate the
profiles, but at each power level it is different
because of void fraction varies.

DR. BANERJEE: | guess the nmmin reason you
are getting a reduction is you' ve got a Gl4 fuel, 10
by 10, so the stored energy is nuch |lower? Not much
| ower, but somewhat | ower.

DR. CORRADINI: Can | turn to the GE fol ks

DR WALLIS: | don't understand that about
the fuel, because | thought the fuel you put in there
was the 120 percent fuel. |It's going to be --

MR. RAZZAQUE: G133 and Gl4, right?

MR SIEBER. There is a mxture of fuel.
The outer edge has got the --

DR. WALLIS: Aren't you going to run this
reactor at 120 as soon as --

MR. SIEBER: As soon as you've got the
chance.

DR WALLIS: The sane fuel. | don't

understand the two different fuels here.
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M5. BROMN: Bill, would you like to

comment on the type of fuel and howit's going to be
run?

MR STOREY: Well, as | said earlier, this
is Geg Storey. The core design is identical, either
for the 105 or the 120 percent design. So it's just
-- the control rod patterns and operating strategy
will be based on the particul ar power |evel, but
there's no difference in the |loading pattern at all.

DR. CORRADINI: So can | just ask you then
a question? So is there background information that
identifies what is being suggested as the reason it
goes down? That is, there's essentially a
redi stribution of the power shape and | have a | arger
popul ati on of the channels at a higher, at a
different, at a higher tenperature?

MR. BOLGER This is Fran Bol ger from GE.
The hot bundl e, t he SAFER/ GESTR net hodol ogy pl aces t he
hot bundle on the LHGR limt. That LHGR Ilimt is
unchanged and t herefore that maxi numpower is the sane
at the EPU anal ysis and the 105 percent anal ysis.

Wth respect tothe sensitivity of the DVA
LOCA to the power |evel change, there is sone
di scussi on of the phenonena associated with that in

our topical report for constant pressure power uprate.
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What the staff has been discussing as far
as the average bundle and its inpact on the DBA LOCA
is essentially correct.

DR WALLIS: So how do these two fuels, 13
and 14 come out? | thought the 13 was on the
peri phery?

MR. BOLGER: The cal cul ations with the
SAFER/ GESTR net hodol ogy are done i ndependently for the
two di fferent fuel types. The SAFER/ GESTR cal cul ati on
is done with the G13 core, an average core and the G13
hot bundl e and anot her SAFER/ GESTR cal cul ati on i s done
with the Gl4 core and a Gl4 hot bundl e.

DR. WALLIS: The idea is then you are free
to load it anywhere you want?

MR BOLGER That's correct.

DR WALLIS: But inreality, it's GE14
over nost of the core, isn't it?

MR BOLGER That's correct.

DR WALLIS: And it doesn't seemto be an
i ssue because this tenperature is so |ow.

MR SIEBER  You could al nost bathe in it.

(Laught er)

M5. BROMWN:. Wth that, let's go to Slide
12. For Unit 1, the staff when to Browns Ferry to

reviewthe | icensee's | arge and smal | break LOCA usi ng
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RELAP-5 and | believe this is what Jose had nmenti oned
bef ore.

And the staff perforned an independent
analysis to --

DR WALLIS: You used RELAP-5? You
didn't use TRACE?

(Laughter.)

DR. CORRADINI: Please, let it go.

DR WALLIS: I'mtrying to clarify.

DR. BANERJEE: What did you get?

M5. BROAN: The staff sensitivity studies
showed t op peak actual power --

DR. BANERJEE: Are we basically --

DR WALLIS: One hundred.

MR. RAZZAQUE: A coupl e of objectives of
these RD calculations and also we | ook for any new
information that we could get. As far as information,
we did confirmthat the small break is the limting at
120. There's a certain power |evel between 105 to 120
through large break limting to small break |imting.
| think we understand that also, quite.

O her information was that the CE has been
clearly bunped as 2100 according to staff cal cul ation
where there is 1830. And again, this 2100 is primary

reason is that intentionally very conservative nodel s
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were used, like, for exanple rod rot radiation during
the dry period was conservatively --

DR. WALLIS: So if you increase the power,
it switches to small break limting.

DR. BANERJEE: Correct.

DR. WALLIS: Wich neans that having a
transition break size wouldn't do you any good --

I"'mtrying to think what this neans for
anot her issue. A small breaks limting, then there
isn't sonme incentive to have a transition break size
presumably for this kind of reactor.

DR. BANERJEE: There are always two peaks.
Wiy are these peaks becom ng | arger?

MR, RAZZAQUE: The reason we think that in
the smal|l break anal ysis we have seen that the decay
period is longer. Because of the additional decay
heat in the 120, plus this 105. And that is often a
little delayed injection of ECCS and that nakes a
di f f erence.

DR,  ABDEL-KHALIK: There is a big
di fference between 1830 and 2100 and presumably both
of these cal cul ations are Appendi x K type
cal cul ati ons.

Coul d you expl ai n?

MR. RAZZAQUE: | would be glad to. One is
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that the GE code and other is the RELAP-5 Code. There

is several code differences.

More inmportant is that we have used
boundi ng very conservative nodels. To give you an
exanpl e, the ADS, the nunber of ADS that are operating
actually six, but we use five, and we cut down one
ADS. just to meke things conservative. And the
radiation -- rod rot radiation, the transfer nodel was
conservative desi gned.

DR, ABDEL- KHALI K: But what is the purpose
of doi ng i ndependent cal cul ations by the staff?

MR. RAZZAQUE: Again, | think the couple
of reasons. One is to confirmthe GE s results.

DR. ABDEL- KHALI K: Right, but if you sort
of use different assunptions then what the applicant
has used, you will get different answers?

MR. RAZZAQUE: W do. W get unreasonabl e
assunptions. But we are saying -- we are trying to
find, for exanple, the limting netal header, the
[imting power pitting factor which turned out to be
top-pi cked, rather than rate-picked. Oiginally,
licensee calculated the limting by m d-picked which
was not limting. W found it out. W went back to
i censee and asked themto recal culate their LOCA

anal ysis based on the top-picked accident and they
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did. And the result on the LOCA analysis is it did

increase. Not by a significant margin, but it did
increase, 35 degrees, as far as | renenber. But
t here's another val ue to the cal cul ati on and t he ot her
is confirmation is the main reason or if we cone up
with newinformation |ike we cane up with informtion
-- at least in this case.

There is sone benefit to it.

DR. BANERJEE: Did you do sone
calculations like this for the Appendi x R cal cul ati on
that they did?

MR. RAZZAQUE: W -- the Reactor Systens
Branch didn't do that. The PUSAR, if you look at it,
what you have in the PUSAR i s cal cul at ed area approved
to operate at 105 percent val ue of the design basis,
which is 1485, a staff-approved value which is |ess
t han 1500 so --

DR. BANERJEE: They're getting cl ose.
Vel |, they explained that this norning. Because they
took a different decay heat primarily, you know.

MR. RAZZAQUE: So usually in this case, if
you use |ess --

DR. BANERJEE: |'mjust asking did you do
any confirmatory anal ysi s?

MR. RAZZAQUE: No, we did not. W just

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

348
did the LOCA, the limting LOCA for the regul ar LOCA

CHAI R BONACA: Let's nove on.

DR. BANERJEE: How rnuch oxidation did you
get ? MR. RAZZAQUE: Oxidation was in the PUSAR
|"msorry, if it wasn't in the SER, but it is for 105,
the oxidation is 2 percent and for EPU is 3 percent.
The limt is 17 percent. For hydrogen generation, 105
is .1 percent; EPUis 2.1 percent and limted 1
percent; 10 tines nore than the limt.

DR. CORRADINI: Say again, |I'msorry.

MR. RAZZAQUE: The hydrogen percent coo
water netal water reactionis 10 CFR 546 limt is one
| ess than 1 percent.

DR BANERJEE: So the reason it is
interesting is of course if you have nore bundl es
close to 2100. You'd expect that you'd get --

DR. CORRADINI: It's an exponential, so
it's not clear.

CHAI R BONACA: G ve ne those nunbers
agai n?

MR, RAZZAQUE: Wi ch ones?

CHAI R BONACA:  The hydr ogen.

MR. RAZZAQUE: Hydrogen generation is .1,
less than .1 for 105 and also .1 for EPU

CHAIR BONACA: I'ma little surprised
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because - -

DR. WALLIS: The oxidation goes up. |
think the oxidation goes up at 120. You're at a
hi gher oxi dati on.

MR, RAZZAQUE: W haven't checked those.
Id" say -- the person who actually did our in-house
LOCA calculation is in a jury duty which | ooks like a
hi gher priority than this one, so he's not here. But
| don't know whether he has cal cul ated t he hydrogen
generation. | mean whether he has that information,
but he didn't give me the infornmation to provide, at
| east now for this.

DR. BANERJEE: These confirmatory anal yses
were not in our package, were they. GCkay. | haven't
seen it.

DR WALLIS: | didn't see it in the SER

DR. BANERJEE: If it was, it escaped ne.

DR. ABDEL- KHALI K:  The 92 bundl es that you
got fromunit two, these were once-burned?

MR. STOREY: This is Geg Storey. They're
actually a mx of once and twi ce burned. They' re 56
CGE13s that are 2-cycle burned and 36 1-cycl e burned
CE14.

DR, ABDEL-KHALIK: So that the pre-

oxi dation that you' re cal cul ati ng based on bur nup rnust

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

350

be very low, if your maxi numoxidation is two percent.

MR, RAZZAQUE: Oxidation is less than two
percent. It always is less than. It's also hydrogen
generation |l ess than point one, so the conparative
energy in both cases | ess then one. They were |ess
t han one case than the other case.

DR. ABDEL- KHALI K: What is the pre-
oxi dation value for the burnup associated with the
tw ce-burned bundl es that you plan to put in?

MR. STOREY: Well, this is Geg Storey.
W did do inspections of that fuel and we did not see
anyt hi ng unusual in terns of corrosion or oxidation on
t hat fuel

DR ABDEL- KHALI K: But there nust be a
val ue associ ated wi th burnup.

MR. BOLGER: This is Fran Bolger. The
LOCA cal cul ati on of oxidation doesn't include addition
of the pre-transient oxidation.

DR.  ABDEL- KHALI K: But the 17 percent
l[imt does.

MR. BOLGER: The issue of whether pre-
transi ent oxidation is considered is, | believe, part
of the discussions on Friday, this week. Currently,
t he SAFER/ GESTR net hodol ogy does not i ncl ude addition

of the pre-transient oxidation.

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

351
DR. POVERS: Well, | don't think

di scussion to include it or not is part of tonorrow s
di scussion. discussion. | believe that's a cl osed
i ssue.

DR. WALLIS: So you could confirmthat the
peak clad tenperature, not the criteria didn't really
confirm confirmit within 300 degrees or sonething.
That's not a very good confirmation.

DR. BANERJEE: But they used nore --

DR. WALLIS: But you used sonme nore, you
used sonewhat different assunptions, as ny coll eague
was sayi ng here. So, you confirned that they nmet the
criteria. You didn't really confirmit itself,
because you didn't do the sane cal cul ati ons, they had
di fferent assunptions.

DR. BANERJEE: Well, | think they, they
al so contributed sonething by showi ng that the --

DR WALLIS: Small breaks.

DR. BANERJEE: -- peaking factor, the
smal | breaks, so | think it's useful to to this.

DR, WALLIS: Yes.

M5. BROWN: Well, | think we just went
over everything on this slide. Let's goto --

DR. WALLIS: To the hydro rating, yes.

MS. BROMN: Yes, let's | ook at what we
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have left. Let's see if we have anything left for
ATWS. Because | believe Jose went over this discussion
as well earlier --

DR, WALLIS: When we did the ATWS, did you
tal k about what the operators have to do? | nean, the
operators have to maintain the levels. And | think
that thi s was sonehow confirned by runni ng si nul at ors.

M5. BROWN: Yes, sir. | believe M. Huang

DR. WALLIS: Going to tal k about that?
They' re under nore pressure, presunably, at the higher
-- is it time to act?

CHAI R BONACA: This should go on the
agenda t onorrow.

DR WALLIS: W can talk about it
t onor r ow.

M5. BROWN. They're available to talk
about it now, if you'd |ike.

MR. MARCH LEUBA: Anytinme you want.

DR WALLIS: There is a reduced tinme for
operation action?

MR. MARCH LEUBA: A concern of the 120
percent uprate. You conceivably can be up 20 percent

DR. WALLIS: Things happen quicker, do
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t hey, and they --

MR. MARCH LEUBA: Well, things happen
qui cker --

DR. WALLIS: Right, right

MR MARCH LEUBA: And we went to the
si mul ator and spent a whol e afternoon in Browns Ferry
testing those features and | recomrend that you go and

DR. WALLIS: D d they know that they were
going to be tested on ATWS when they went into the
si nmul at or ?

MR. MARCH LEUBA: The sinul ator had
several ATWS and had real operators executing the real
energency instructions --

DR WALLIS: It nakes all the differences
what t he operators are expecting when they go into the
test.

MR MARCH LEUBA: It does, it does.
Everybody knows that nost accidents happen between
Christmas Day and New Year's Eve and there's a reason

DR. WALLIS: And they could m s-di agnose
it if they didn't know it was an ATWS.

MR. MARCH LEUBA: But even then, if you do

go and see an ATWs in the sinulator, you will find out
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that it's not as stressful as we would think. The
operators are really calm and they have plenty of
time to do the work --

DR WALLIS: That's because it's a
si mul ator, yes.

(Laughter.)

MR. MARCH LEUBA: A real ATWS is going to
have three or four nore events happening at the sane
time. But, what we're asking the operator to do is
not unreasonable. That was our concl usion.

DR WALLIS: But he does have less tine.

MR. MARCH LEUBA: Really not.

DR. WALLIS: Not significantly? No.
Ckay.

M5. BROMN: Al right. Wre there any
nore questions on ATWS?

CHAI R BONACA: Tonorrow, we have a ful
session on operator actions, right?

M5. BROAN: Yes, sir.

CHAI R BONACA:  Your going to informus on
the breadth of training and --

M5. BROMN:  Yes sir, TVA --

CHAI R BONACA: -- we'll pick up that issue
agai n, risk and human performnce.

DR. WALLIS: The ATWS pressure is getting
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close to the limt, isn't it?

M5. BROMWN: Yes, sir.

DR. BANERJEE: ATWS5, you said the anpunt
of time doesn't vary relative to the operator --
doesn't vary very much. Wy is that?

MR MARCH LEUBA: There are two criteria
of relevance to an ATWS. First is the pressure, the
peak pressure as you get the pressurization wave and
that happens within 10 seconds. The operator has
nothing to do with it. And then you have the | ong-
termcooling of the containment in the suppression
pool. The operator has everything to do with that.
And that long-term is on the order of 20 to 30
mnutes. So the operators have plenty of tinme to do
everyt hing they need to do.

DR BANERJEE: But it does shorten in
ternms of the 20 percent uprate, correct?

MR. MARCH LEUBA: |If you think about it
fromthe 20 percent uprate, as |l ong as you stay on the
MELLA line, the very first thing you do is trip your
suppressi on punps. And you go back to anot her
circulation to exactly the same power you were before
t he power uprate. So you have to start | ooking at the
second-order effects |ike power distributions and

things like that, but on first order approxi mation,
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the nmoment you trip the punps, you follow the sane
line and you end up exactly where you were before the
upr at e.

DR. BANERJEE: But don't you get nuch
|arger instability in those cases?

MR MARCH LEUBA: Not with EPU on first-
order approximation. MELLA plus is conpletely
different. And we'll be talking to you about MELLA
plus. But EPU stays on the sanme raw line. W have
nore out there to see. But the nonment you trip the
punps on EPU you end up where you were before the
upgr ade.

DR. ABDEL- KHALI K:  Now, the 1500 psig,
nmean, you indicate that these values are | ess than
1500 psig, which is the ASME limt. |Is that correct?

MR THOVAS: Estimated level, Climted.

DR. ABDEL- KHALI K:  Now, 1484 is awfully
close to 1500. So, what is the uncertainty in the
initial pressure?

MR. THOVAS: Initial pressure is the --

DR. ABDEL- KHALI K: | nean, you assume t hat
the plant is operating perfectly, whatever, the
pressure is going to be there, is absolutely no
uncertainty in the initial pressure?

MR. THOMVAS: The initial pressure is
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assurmed to be 1020 psig --

DR ABDEL- KHALI K: What is the instrunent
uncertainty?

MR. THOMAS: Nornally, you know, the
reactor vessel normally operates about 470 psig. But
the analysis assunmed 1020 psig. So there is a
consi dered review function there actually.

DR. ABDEL- KHALI K: But the review pressure
is 1050, is that correct?

MS. ABDULLAHI : This is Zena Adbul | ahi
That was anal ysi s usual | y used as nom nal assunpti ons.
And we woul d have to go through it. But, because it's
an ATWS and not a transient, not a, you Kknow,
requiring a SAVETAL, it's based on nom nal conditions.
There are some conservative assunptions in there and
we had, before had themlisted what was those
conservative assunptions. And sonme of them were how
fast they open, which SRVs open first and things like
that and the I|ift tolerances, but generally it's
nomi nal

So, yes, we have seen and we tal k about
this every tine because we're both unconfortable with
it at 1499 in sone plants.

DR POAERS: | understand that there's

some margin built into the 1500. Local things set up
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so that if it's 1499 --

DR KRESS: Even if it's 1501, it's
pr obabl e.

DR. PONERS:. Look, probably, but it does
not pass nuster.

MR, RAZZAQUE: And there's a LOCA-rel ated
event .
PONERS:. Say it agai n?
RUBEN: A LOCA-rel ated event.

POVNERS: Yes.

T 3 3 3

WALLI'S: You can | ose a football gane

by one point.

2

PONERS: |It's the end of the season
S0 what ?

CHAIR BONACA: So this waps up your
presentation today?

M5. BROMWN:  Yes.

CHAI R BONACA: | don't think we'll want to
go on the table today. | think we'll do that
tonorrow. But | would like to ask nmenbers if there
are additional questions here on the presentation we
got today?

DR. WALLIS: Wwell, | had about fifty I
never got to ask, but | was sure ny colleagues did a

very good job --
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DR. KRESS: W asked every one of them

DR. CORRADI NI : Sanj oy took over.

DR. PONERS:. Actually, we corrected three
of your questions and asked them properly.

(Laughter.)

CHAI R BONACA: Al right, if there are no
further questions then we will pick up the issue again
tonorrow at 8: 30.

W are recessed until tonorrow norning.

(Wher eupon, at 6:40 p.m, the neeting was
adj ourned, to reconvene tonorrow, Wdnesday, January

17, 2007 at 8:30 a.m)
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