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539TH MEETI NG
+ 4+ + + +
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VOLUME |
+ 4+ + + +
The neeting was convened i n Room T- 2B3 of
Two White Flint North, 11545 Rockville Pike,
Rockville, Maryland, at 8:30 a.m, DR WLLIAMJ.
SHACK, Chairman, presiding.
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P-ROCEEDI-NGS
(8:33 a.m)

CHAI RMAN SHACK:  The neeting will now cone
to order. This is the first day of the 539th neeting
of the Advisory Commttee on Reactor Safeguards.
During today's neeting, the comrittee will consider
the following: five percent power uprate application
for Browns Ferry Nuclear Plant Unit 1; |icense renewal
application for the Oyster Creek Generating Station;
devel opnent of trace thermal hydraulic systemanal ysis
code; and preparation of ACRS reports.

This neeting is being conducted in
accordance with the provisions of the Federal Advisory
Commttee Act. M. Sam Duraiswany is the designated
federal official for the initial portion of the
neeting. W have received witten corments from M.
Ri chard Webster fromthe Rutgers's Environnental Law
Cinic and Senators Robert Menendez and Frank
Laut enberg and Congressnen Christopher Smth and Jim
Saxton regarding the |license renewal application for
Oyster Creek.

W have received requests fromM. Odel li
Cser fromEPRI and M. Alex Marion of NEI for tine to
make oral statements regarding LOCAcriterion for fuel

cl adding materials and the Wl f Creek pressurizer weld
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flaws respectively.

In addition, M. Richard Webster requests
time to make oral statenments regarding the Oyster
Creek license renewal application.

Atranscript of portions of the neetingis
being kept and it is requested that speakers use one
of the mcrophones, identify thenmselves, and speak
with sufficient clarity and volune so they can be
readily heard. | will begin with sonme itens of
current interest.

Menbers should note that we're schedul ed
to interview two candidates for the ACRS during
[ unchti ne today.

Ms. Sherry Meter who has been with the
ACRS for 11 years will be leaving to join the
Comm ssion staff on February 5th. She has nade
numer ous out standi ng contri butions to support a ACRS
and ACNWactivities. She was an exceptional technical
secretary to the commttee. Sherry's enthusians,
pati ence and dedication to support the conmittee
during the preparation of the reports was very nmnuch
appreci ated. She has been very pleasant to work wth,
and we will mss her hunor and hard work. Thank you

and good | uck, Sherry.
(Appl ause.)
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CHAI RVAN SHACK: Ms. Zena Abdul ahy has
joined the ACRS staff as a senior staff engineer on
January 22nd. She joined the NRC in 1995 as a
participant in two-year nuclear engineer intern
program whi ch included required course work, onsite
pl ant training, and rotations to di fferent departnents
wi thin the NRC where she gained a broad know edge of
NRC activities.

Si nce 1998, she has been with the Division
of Safety and Analysis of NRR where she worked as a
technical reviewer in the BAWR and Core Performance
Group at increasing levels of responsibility. She
utilized her extensive background and experience in
t he areas of reactor neutronics and t hernmal hydraulics
to prepare safety eval uations and revi ew and approve
pl ant |icense anmendnent requests. M. Abdul ahy has a
BS in nechani cal engineering fromthe University of
California Davis and an Ms degree in fluids and ener gy
systens from the University of Mryland at College
Par k.

| should also note that our coll eague,
Graham Wallace, wll not be joining us for this
neeting. He's recovering froma severe cold and
didn't make it out of the cold depths of Vernont and

New Hanpshire.
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W'll start this norning with our work on
the -- or the review of the power uprate for Browns
Ferry Nuclear Plant Unit 1 and Dr. Bonaca will | ead us

t hrough t hat.

MEMBER BONACA: Good norning. On January
16 and 17, we net with the applicant and the staff to
review the application of Browns Ferry 1 for a five
percent power uprate. Mich of the work that was
subnmitted to -- as a basis for this uprate has been to
perform at 120 percent power, so | think throughout
this presentation, it will be inportant to keep in
m nd which parts are supported at 120 percent power
and which are specific to 105 percent.

During the neeting with the Iicensee and
the staff, some issues related to a nunber of
scenarios for which TVAis asking for NPSH credit came
up, and we asked for further clarification and
information that | think the licensee and the staff
are going to provide today to questions of the
conm ttee. These are sone new scenari os we have not
previ ously seen for previous plants.

Wth that, I think 111 --  the
i ntroduction anyway -- 1'Il turn the neeting to the
staff and we can proceed with the presentations.

MR. MG NTY: Thank you, Mario. The
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intent of this briefing today is, nuch as you said, to
provi de some clarifications regardi ng several ongoi ng
issues. We're also going to discuss the mnethodol ogy
used for the Browns Ferry power uprate subnmttal and
the NRC staff review and provide a status of the three
applications. By the way, ny nane is Tim MG nty.
I'm the Deputy Director for Qperating Reactor
Licensing in NRR | should have introduced nyself
first. M apol ogi es.

As a result of this briefing, it is our
desire that the ACRS will wite a letter to the
Commi ssion confirmng the staff safety evaluation
finding regardi ng the 105 percent uprate and sel ected
120 percent review areas and outlining the additional
i nformati on needed to be presented to the ACRS | ater
this sumer in support of these two 120 percent
ext ended power uprate submittals. In that regard, we
have an advantage in gaining the insights from the
committee, and we | ook forward to gaining as nuch as
possi ble in that regard.

As a way of background, the Browns Ferry
Units -- and to set the stage, and I'Il quickly go
through these -- it's a BWR'4 design with Mark I
containnments. Unit 1's operating |icense was issued

in 1973, Unit 2 1974, and Unit 3 in 1976, and they're
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rated corth power levels. For Units 2 and 3, they're
licensed currently to operate at 3458 negawatts
thermal, while Unit 1 remains |licensed at the initial

licensed thermal power of 3292 negawatts thermal

To briefly go through sone of Browns
Ferry's history, in March of 1985, all three Browns
Ferry Units were voluntarily shut down by TVA to
addr ess perfornmance and nmanagenent 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 their
respective long-termshutdowns. The restart efforts
for Units 2 and 3 were both approximtely five years
in duration with Unit 2 restarting in May of 1991 and
Unit 3 in Novenmber of 1995.

The Board of Directors for TVA decided to
restart Unit 1 in the 2002 tinmefranme, 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. Thus in June of 2004, the
staff received the extended power uprate request, but
issues with the steam dryer review have resulted in
the staff being unable to conplete their review thus

far.
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In the interim TVA requested a two-step
approach to support restart of Unit 1. This consists
of a 5 percent increase and then the renmining 15
percent after the steam dryer issues are resolved.
And it mirrors Mario's earlier comment that throughout
t hese proceedings, we -- clarity in that regard with
respect to the safety evaluation and what was
eval uated is essential and we'll try to achieve that.

For a current update regarding the steam
dryers, TVA has not yet provided all the information
needed to support the steamdryer review. As a
rem nder, in the fall of 2006, TVA shut down Browns
Ferry Unit 2 to instrunent the main steamlines to
gat her actual operating data. This data would then be
used by the licensee to support a revised stress
anal ysis report and establish appropriate nonitoring
paranmeters during extended power uprate power
ascensi on.

Just on January 25th, the staff sent a
letter to TVA requesting a sunmary of the proposed
actions going forward to resolve the steamdryer
i ssues and a schedule. W are in receipt of TVA' s
response. | understand that we got it today. Ongoing
di scussions with -- it's ny understanding that the

information on the steamdryer analysis will be
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avai l abl e by April 2nd.

Wth that said, I'd like to turn over the
presentation to Eva Brown.

M5. BROWN: Thanks, Tim M nane is Eva
Brown and |I'm the Lead for the Browns Ferry power
uprates. For the Unit 1 uprate to 105 percent,
original licensed thermal power, a higher steamfl ow
was achi eved by increasing the reactor power along
specified control rode and core flow |lines and
i ncreasi ng reactor operating pressure approxi mately 30
psig. This increase in steamflow supports increasing
the el ectrical output of the plant. Al of the Browns
Ferry uprates were reviewed using the same gui dance
and process -- let ne say it one nore tinme -- all of
t he Browns Ferry power uprates were reviewed using the
same gui dance and process. The guidance for such a
reviewis provided in our review standard RS001 while
gui dance on approach format and techni cal aspects are
al so provided in the NRC approved General Electric
Power Uprate Topical Reports. Just as a nention, the
previous BWR uprates, like Vernont Yankee, were
constant pressure power uprates, and this is under a
di fferent gui dance under the GE Ext ended Power Uprate
Li censi ng Topical Report, or ELTRL. You may hear ne

say that interchangeably.
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As you' re aware, the conm ttee recomrended
that a standard review plan be devel oped for our
uprates to ensure that the potential for synergistic
effects are covered, any reduction in the safety
margin is assessed, and a nore standard review was
conducted. The staff eval uated the EPU application
and revi ew process in |ight of the ACRS recommendati on
and concl uded that increased standardization of the
staff's review processes coul d enhance t he
consi stency, quality and tineliness of the reviews.

Arevi ew st andard was devel oped t o provi de
a clear definition of the review scope, references to
existing reviewcriteria and provide a tenpl ate safety
evaluation. This effort resulted in a clear
definition of the review scope for the EPU and a
central listing of existing review criteria allow ng
the staff to nore easily identify their criteria
applicable to EPUs and conplete the reviews nore
effectively and efficiently.

The staff provided a draft of the standard
in SECY 02-0106 whi ch was recommended for issuance by
the conmttee in Septenber 2003. The conmittee found
that the review standard provided a clearly defined
revi ew scope, provided areference for deterniningthe

existing review criteria and provi ded a standardi zed
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safety evaluation tenpl ate

A pl ant seeking a power uprate consi stent
with the ELTRs i s expected to request an anendnent to
the license consistent with the considerations that
govern the current |license. The subnmittal is expected
to address several licensing considerations. Al
safety aspects are evaluated, including the nuclear
steam supply and balance of plant systens. The
eval uations and reviews are based on the plant's
licensing criteria, codes and standards applicable to
the plant at the time of the submittal and the
eval uati on and anal ysis perfornmed usi ng NRC approved
nmet hods for the URSAR acci dents and transients affect
ad by the power uprate. The reviews of the NSSS and
bal ance of plant systens, structures and conponents
were evaluated to ensure continued conpliance to the
codes and standards applicable to the current
licencing basis and the functional and regulatory
requi renents specifiedinthe UFSAR and t he appl i cabl e
rel oad |icense.

Addi tionally, al | pl ant struct ures,
systens and conponents are reviewed to ensure there's
no significant increase in the challenges and the
exi sting environmental regulations are net. The

staff's review of the Browns Ferry uprate submttals
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verify that these assunptions were made valid.

The appendi ces of the EPU Topi cal Report,
or ELTR1, describe the nethodology and initial
assunptions. As the licensee submttal was perfornmed
consistent with the topical report, assunptions are
t he sane unl ess specifically indicated otherwi se. So
if we | ook at the | ow pressure safety systens, we find
that the expectations and assunptions conme from
Appendi x J of the ELTR

For the | ow pressure system such as core
spray and the residual heat renoval system the
hardware is not affected. The ejection set points
remai n unchanged. The flow rates are not increased as
a result of the uprate, and the existing shutdown
cooling flowrates do not need to be i ncreased. These
eval uation results provide confidence that the LOCA
and shut down requirenents were net.

Anot her exanple is the CRD or control rode
drive system The previously approved generic review
allowed the staff to confirmthat the topical report
assunptions were net. In this case, the submttal was
expected to di scuss the systemhad been eval uated for
the affects of increased pressure on scramtinme and
address whether the system performance renains

i ndependent of parallel. 1In this case, the affect of
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the uprate is as expected, a result of pressure
i ncrease.

However, the resulting affect is a slight
reduction in scram tinmes. The slightly higher
increase loads on the CRD nechanism is found
accept abl e since original design accounted for these
hi gher pressures. As the licensee subnmittal confirns,
t hese aspects are satisfactorily net. The staff found
this system acceptable for operation at uprated
condi ti ons.

As discussed in nore detail wth the
subconmittee, a considerable portion of the Browns
Ferry submttals, the generic assunptions and results
of the ELTR were confirned as applicable for the
applications. This provided for efficiencies and
revi ew due to having an application consistent with a
previously defined scope and set of assunptions.
Appropriately applying approved net hodol ogies with a
common expectation for evaluation results.

The staff's review of the |I|icensee's
application found that a significant portion of the
review of the submttal followed the guidance and
processes for the EPU Topical Reports discussed
previously. The remai nder of the review focused on

pl ant uni que aspects and energi ng generic technical
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issues. We will briefly discuss sone of these |ater
in the presentation.

At this time, I'mgoing to turn the
presentation over to TVA for their coments.

MR. BHATNAGAR: Good norning. M/ nane is
Ashok Bhatnagar. |'mthe Senior Vice President of
Nucl ear Operations with TVA Nucl ear. Since Cctober,
|"ve been predominantly at Browns Ferry in order to
support the restart effort and integrate Unit 1 into
the rest of the operating fleet. W appreciate the
opportunity to be here today to tal k about the power
uprate of Unit 1 at Browns Ferry. | want to thank the
subconmittee and the conmmttee for the scheduling
changes that were needed in order to support the
restart. W do appreciate that.

The restart at Unit 1 is nearing
conpl etion. The reactor building, including the
drywell work, is essentially conplete with the ngjor
focus of the project now shifting over to the bal ance
of plant conpletion of those systens. Additionally,
a significant amount of conmponent and systemtesting
isin progress on the renaining portions of the plant.
Wth the reactor building work essentially conplete
ontime, we were able to nove up the Unit 2 refueling

out age that was com ng up about three weeks from our
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ori ginal schedul e.

What happened is if we had stayed on that
original schedule, the restart of Unit 1 would have
essentially been at the sanme tine as the startup of
Unit 2 comng out of this refueling outage. As a
conservative neasure, we decided not to do that. W
decided to separate those two activities so the
operators could focus on both of those critical
functions that they had to perform

W have conpl eted nany restart revi ews and
sel f assessnents. The action |ist has been devel oped.
It's asingle action list of all the necessary actions
to get torestart. Those actions are in progress and
will be conpleted prior to restart. Additionally, as
reviews are ongoing, we have additional restart
readi ness reviews that are in our schedul e and those
will be conpleted prior to restart.

Operations now fully controls the plant,
all three Units, and they're using the sane standards
as we have on the operating fleet. The Operations
group has been fully staffed and trained to be ready
to restart the Unit 1 and also to conplete the
remai ning testing on Unit 1.

A lot of work has taken place over the

| ast four and half years, but there is still work |eft
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to go. W have a couple of very |arge pieces of work
left to go in the integrated |eak rate test and the
reactor vessel hydro. But | do want to tell the
committee we have the time to do this work correctly
and do it right.

Wth that, let ne turn the presentation
over to Bill Crouch.

MR. CROUCH. Good norning. M name is
Bill Crouch. I1'mthe Site Licensing Manager at Browns
Ferry. On page four of your handout, the five percent
uprate that we're doing for Unit 1 will bringing it,
one, tothe point that it is operating very simlar to
t he power uprates we' ve al ready done on Units 2 and 3.
The plants will be operating with the sanme steamf| ow,
sanmre feed flows. Everything will be the sane as
what's currently operating on 2 and 3 so that we can
maintain the simlarity. And then when we progress on
up to an EPU condition in the future, once again,
that' |l be maintained sinmlar.

MEMBER BONACA: Bill, let ne ask you a
guestion regarding that. Now for Unit 1, you nodify
the inpellers in the feed water punps fromthe sane
punps and the booster punps, right?

MR. CROUCH. That is correct.

MEMBER BONACA: So you did the sane thing
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for Unit 2 and 3?

MR. CROUCH. On the upconi ng outage for
Unit 2, which starts here in just a fewdays, we'll be
installing the same punps and notors and everythi ng.

MEMBER BONACA: The sane. GOkay. And so
now i nsof ar as the piping that you have repl aced, the
configuration is the sane?

MR. CROUCH The configuration is the
same. We -- and |I'Il get tothat a little nore in
detail, but when we went through the Unit 1 restart
effort, we replaced a trenendous anount of piping in
the buildings, both out in the turbine building and
the reactor building. Wen we replaced them we
replaced them with enhanced materials, but we went
back with the same geonetry so that the flow
characteristics would be the sane.

MR BHATNAGAR If | could nake one
clarification? The high pressure turbine and the
nodi fications to the steam dryers will take place
later on Unit 2. |If you put the high pressure turbine
in now, you actually |ose negawatts because you open
up steam paths which we don't need until we have EPU
conditions. So we would do that in a future outage.

MR CROUCH. Those two --

MR. BHATNAGAR: On Unit 2, those two
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pi eces of work will not take place during this outage.

MEMBER ARM JO Do you plan to use exactly
the sane water chemistry in Unit 1 as in Units 2 and
37?

MR CROUCH: | believe it's exactly --
yes.

MEMBER ARM JO  Specifically the hydrogen-
wat er chem stry?

MR CROUCH: Yes, and Nobl e Chem

MEMBER ARM JO  Ckay. At the end of the
cycl e?

MR. CROUCH: Well, Noble Chem you can't
inject it --

MEMBER ARM JO  Ri ght.

MR. CROUCH. -- right at the begi nning,
you have to have a --

MEMBER ARM JO. The end of the cycle?

MR. CROUCH: -- pre-conditioning period.

MEMBER ARM JO  Ri ght.

MR. CROUCH. And then somehow | ater on,
we'll inject Noble Chem

MEMBER ARM JO  Ckay.

CHAI RMVAN SHACK: So you'll be running
under a nodified hydrogen-water chen? You'll still

ai mfor the m nus 230 corrosi on potential even wi thout
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t he Nobl e Chent

MR CROUCH: Robert or?

MR. PH LLIPS: M nane is Robert Phillips.
I'm with TVA. | wanted to make sure | heard the
guestion agai n.

MR. CROUCH WIIl we be operating with the
sane mnus 230 criteria on Unit 1 as we are on 2 and
3 even though we haven't had Noble netals injection
yet ?

MR PH LLIPS: That's what the current
plans are is to do that, yes.

MR, CROUCH:. Ckay.

CHAI RMAN SHACK: So you'll just inject
enough hydrogen to do that and you can live with the
shi ne?

MR. CROUCH: Yes.

MR, PH LLIPS: Yes.

MR. CROUCH: Thank you.

CHAI RMAN SHACK:  Ckay.

MR. CROUCH: As Eva pointed out during her
opening portions here, when we started the Unit 1
project, it was our intention at that tinme when we
restarted the Units to go straight to the 120 percent.
As she tal ked about, we've had sone questions on the

steam dryer analyses, so we're backing up and
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performng this analysis -- this uprate for the first
five percent, but the analyses that were done to
support this five percent, we've utilized for the nost
part the anal yses that were done to support the 120
percent. They are boundi ng anal yses that envel op the
105 percent condition. There's a few anal yses that we
have redone at 105 percent specifically because you
cannot use the higher power analyses to support the
core itself. So we've redone the supplenental reload
anal ysis and the specific core patterns and all that
that does with the core analyses to the 105 percent
condi ti ons.

Wen we restart Unit 1, we'll have
effectively the sanme licensing basis as 2 and 3,
nmeaning we' Il have the sane five percent uprate. W
wi |l have inplenented all the sanme prograns on Unit 1
restart as what we did for 2 and 3. W wll have
i npl enented all of +the wupgrades on 1 that we
previously installed on two and three so the |icensing
basis will be the sane. It's not identical. There's
a few small things that are slightly different, but
they don't affect the operation of the plant per se.

MEMBER BONACA: But now Unit 2 and 3 have
Areva fuel, right?

MR CROUCH: Unit 2 and 3 have Areva fuel.
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VEVMBER BONACA: Unit 1 has GE fuel

MR CROUCH. GE fuel.

MEMBER BONACA: So there is a difference.
|"mtrying to understand howyou' re going to -- | nean
the path to go to 120 percent power for Unit 2 and 3
has to be different than the one for Unit 1 or are you

MR CROUCH. That's correct. It is
slightly different in that there were anal yses that
were part of the Unit 2 and 3 submittal that were
specifically for Areva fuel, and there's anal yses in
the Unit 1 submttal that was specifically for CGE fuel
at 120 percent.

MEMBER BONACA: The reason why |'m asking
that question is, you know, 120 is going to tal k about
it later. | nean right nowit's 105. But one
guestion | had during the subcomm ttee was your
anal yses of record for Unit 1 were based on old
net hodol ogy of the 1970's, | mean -- and you have used
the SAFERJESTR, | think, to analyze now the power
uprate, | mean the 105 percent?

MR. CROUCH. That is correct.

MEMBER BONACA: And the question | have is
did you re-perform your regional analysis also with

SAFERJESTR or how did you handle that? | nean --
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MR. CROUCH. For the 105 percent
condi ti on?

MEMBER BONACA: The ELTRL requires that
you -- first of all, if you change nethodol ogy, first
of all, you run the sanme analyses with the new
nmet hodol ogy, okay, to verify what the effects of the
nmet hodol ogy i s on your |icensing bases. And then you
do the uprate which is, you know, you run now the
anal yses at five percent above that. Did you do that
or --

MR. CROUCH. Yes. W have anal yses for --

MEMBER BONACA: Because you nentioned to
me during the subcommttee that you did that for Unit
2 and 3.

MR. CROUCH. W have anal yses at 105
percent for GE fuel and for Areva fuel, and then we
have anal yses at 120 percent for GE fuel and Areva
fuel .

MEMBER BONACA: The question was do you do
t he anal yses at 100 percent?

MR CROUCH At 100 percent, no. W've
never done any 100 percent analyses wth the
SAFERJESTR code. On Units 2 and 3, we transitioned to
SAFERJESTR at just about the sane tine as we went to

105 percent. We never went back and re-ran the 100
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percent anal yses on SAFERJESTR

MEMBER BONACA: | thought that the ELTR1
requires that you do that, but anyway | have to | ook
at it. Does the staff know about that?

M5. BROMWN. Yes, sir. As part of the EPU
uprate review, Projects issued a letter, | think, in
the late 90's early 2000. Wat the staff ends up
doing is asking the licensee to actually subnmit the
core, so the staff does a core -- a cycle specific
review for the first uprate core, in this case for
Units 2 and 3 as well as Unit 1, to address the issues
wi th methodol ogies and to ensure that the thernal
limts and stuff are acceptable and regulatory --

MEMBER BONACA: Because | think that's
i nportant because, | nean, you want to separate the
effects of the methodology from the effects of the
upr at e.

M5. BROMN: Yes, sir. So we do a plant

specific, cycle specific review for the first uprate

core.

MEMBER BONACA: Who did that?

M5. BROMWN: W did that for Unit 2.
That's --

MEMBER BONACA: We? | nean the staff did
t hat ?
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M5. BROAN: Yes. W did take a | ook at t

he Unit 2 core, and we'll be getting information on

Unit 3 as soon as it becones available for the 120

per cent .

MEMBER BONACA: Wiy is it applicable to
Unit 17

M5. BROAN:. |'msorry?

MEMBER BONACA: Wiy is it applicable to
Unit 1?7 | would like just to have a straight answer.

M5. BROAN: Oh, I'msorry. W reviewed
the Unit 1 core plant specific for cycle seven as
well. So we did a plant specific, cycle specific
review for each core for a power uprate.

MEMBER BONACA: So you perforned the
calculation. | thought that the |icensee does those
cal cul ati ons?

M5. BROWN. W perforned a review. |
won't say that we perforned a conplete --

MEMBER BONACA: We heard that it wasn't
done for Unit 1.

MR. THOVAS:. This is George Thomas from
Reactor Systens Branch. W did independent
cal cul ations for LOCA for Unit Nunber 1. But when you
say cal culations, you don't do all the cal cul ati ons.

You only do very few calculations Iike LOCA
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cal cul ati ons.

MEMBER BONACA: So you' re happy about the
way that the licensing basis for Unit 1 has been
nodi fied for the regional one to the current one?

MR THOVAS: Yes.

MEMBER BONACA: Internediate steps are
t here?

MR. THOVAS:. Yes. Actually, they provided
the calculation for 105 as well as 120 for LOCA and
t hat was --

MEMBER BONACA: Yes. | was asking about
100 percent.

MR. THOVAS: Right.

MEMBER BONACA: | wasn't asking about 120.
| know you did that. | was asking about, you know,
did you supply the affect on nethodol ogy. And I
really, from the mxed answers | got, | don't
under st and.

MR. CROUCH There -- when we did the five
percent uprate on Units 2 and 3, we did not at that
time go back and re-analyze 100 percent with
SAFERJESTR, because we had already transitioned --
like | said, we did themboth at the sane tinme, but we
-- 1 know -- | renenber back from that timefrane,

because | was involved in it, we did look at the
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answers from 100 percent with the old, was it, SAFE
refl ow, whatever the codes were and conpared them --
| ooked at SAFERJESTR. We did | ook at that, but |
don't know that --

MEMBER BONACA: The reason why | ask the
guestion is because the change in nethodol ogy was so
substantial fromwhat was used in the early 70's to
what -- SAFERJESTR -- that -- it's a heck of a
difference, and typically you want to separate the
nmet hodol ogi es effect or results fromthe uprate -- the
actual power uprate. You want to separate them so you
can understand where the effects are comng from And
so -- well, let's proceed now. | think we understand
t he situation

MR. SIEBER  Maybe | could ask a question
that would help clarify this for me. Some utilities
do their own reload safety evaluations. Qhers rely
on the fuel vendor. Does TVA doe their own rel oad
saf ety eval uati ons or do you rely on your fuel vendor?

MR. CROUCH: The fuel vendor perforns them
for us and we perform an i ndependent review of them

MR. SIEBER (kay. So now at Browns
Ferry, you're going to have two different fuel vendors
using two different sets of codes to anal yze basically

i dentical plants?
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MR. CROUCH: |s that the case?

MR. SI EBER.  Thank you

MEMBER ARMJO 1'd like to get a
confirmati on now. Browns Ferry Unit 1 core is |oaded
for 120 percent power --

MR, CROUCH: Correct.

MEMBER ARM JO. -- but you're only going
to utilize it at 105 percent. Now is there anything
uni que or special related to the operation of the core
with that kind of |oading?

MR. CROUCH We'll have Geg Story answer
that. He's our BWR Fi el ds Manager.

MR STOREY: Geg Storey, TVA |
understand the question is what are we going to
different at 105?

MEMBER ARM JO  Yes.

MR. STOREY: W have a specific operating
strategy, control rod pattern strategy that we have
devel oped for 105 percent operation.

MEMBER ARM JO.  And that's all you have to
do?

MR STOREY: Yes. And the reload
licensing, as Bill had indicated earlier, has been
redone based on 105 as wel .

MR. CROUCH: You will obviously affect
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fuel --

MEMBER ARM JO  Yes. He --

MR. CROUCH -- patterns and stuff but we
have analyzed it specifically for 105 percent
condi ti on.

MEMBER BONACA: Ckay. That's --

MR. CROUCH: If there's no other questions
then let's turnto page five. And |I'mnot going to go
over this whole history here. Eva's already touched
onit. A couple of things | do want to point out --
that they've asked that we make sure we clarify them
here. There is sonewhat of a m sperception in that
Browns Ferry Unit 1 restart. W are not starting back
up fromthe fire in 1975. That fire occurred. W did
restart the Unit back in'76 to '77, and we ran for a
few nore years before we shut them down in 1985.

As we pointed out, in 1998 and 1999, we
did uprate Units 2 and 3 to 105 percent, so we have
several years of operating experience at that
condition for the two other Units that are sitting
right beside Unit 1.

MEMBER POVWERS: When were your piping
repl acenents done on 2 and 3?

MR CROUCH. \When?

MEMBER PONERS:  Yes.
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MR. CROUCH: Sonme of them were done -- for

the restart efforts of each of those, sone of the
pi pi ng repl acenents were done | ater. For exanple, FAC
pi pi ng replacenents on those other Units, we stage

t hose by outage, so we'll go in and performa portion
during one outage. Then we'll go into the next one so
that the big nmaj or NSSS-type piping repl acenments were
done during restarts. Back piping replacenents had
been done during subsequent outages.

MR. BHATNAGAR: And sone of the fire
protection piping also was done during the operating
period after recovery, two | arge pipings.

MR CROUCH In 2002, we initiated
activities to restart Unit 1, so if you turn over to
page six there, the question that's cone up is well,
we don't understand exactly how all this stuff
integrates together. And so we had lots of different
i censing actions going on as part of Unit 1 uprate --
as part of Unit 1 restart. And as | nentioned, when
we started the process of restarting Unit 1, it was
our intention to go to straight to 120 percent. W
were al so doing a license renewal at this sane tine.
So when we did the license renewal evaluations
internal to TVA, they were all done at 120 percent and

fed into the license renewal application. But the
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Iicense renewal application was only for 100 percent,
because the NRC staff did not want to infer that they

wer e approvi ng 120 percent through the | i cense renewal

application. But all the evaluations were done at 120

per cent .

Simlarly, as | said, we started out with
the intention to go straight to 120 percent, so al
the cal culations and design work that was done for
restart was done at 120 percent, which bounds the 105
percent condition. W were also in the process of
implenenting all of what we called out special
programs or our regul atory prograns, the conmtnents.
These were doing things |ike the EQ program | GSCC
Appendix R There's a |ist of about 30 speci al
progranms we went through.

W also went through all the generic
letters and bulletins and all that, the different
regul atory docunents. Wen we responded to each one
of those for Unit 1 restart, we did the cal cul ation or
the design at 120 percent, so it was done at a
boundi ng condition feeding into restart. Then when we
deci ded to back up and go to 105 percent, we eval uated
whi ch of these docunents would have to be represent
only 105 percent. W talked to GE. W | ooked

internally. W did internal reviews. And we
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concluded that the only docunents that specifically
had to be revised were the fuel -rel ated docunents t hat
we just tal ked about.

Turning on over to page seven then, a
little bit nore of the history. Once again, |'m not
going to do all the points. As Timpointed out that
we do intend to give the steamdryer analyses in early
April. Then we also plan to start up in the spring of
07 for Unit 1, and then hopefully transition on off
to EPUiIin the fall of '07 once all the dryer anal yses
and the ot her aspects have been revi ened.

Page eight, just to give you an idea of
t he magni tude of what we've done for the Browns Ferry
Unit power uprates, we perforned a |lot of different
nodi fications, probably nore than what nost people
have perforned. And the reason we did that was not
only did we want to do an uprate, we wanted to add
margin back into the plant. So I'mgoing to start
over on the left-hand side of the slide here and touch
upon just a few of the things we' ve done.

The reactor is shown in red there and
internal to the reactor, we have already perforned
nodi fications on the Unit 1 steamdryer to beef it up,
to make it nore robust so that it will be able to

handl e the 120 percent steamflow. W also perforned
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various nodifications inside the vessel such as
increasing the jet punp sense line clanps so they'l
be able to handle the flow i nduced vibrations.

MEMBER CORRADI NI:  May | ask just a
guestion? Maybe you said this in the subcomittee and
| don't remenber witing it down. Are these
nodi fications identical towhat's occurredin 2 and 3?

MR. CROUCH: They have not been perfornmed
on 2 and 3 yet.

Moving on to the right a little bit, for
t he hi gh pressure turbine, as Ashok nmenti oned, we have
-- we wWill be replacing on Units 2 and 3, and we have
al ready done on Unit 1, replaced the high pressure
turbine itself to get the extra work out of the steam
as it comes through the system The turbine is tuned
for the specific steamflowand so if you're -- we're
operating at a | ower condition, |ike 105 percent, you
actually do have a slight de-rate on your negawatts
el ectric coming out. And so that's the reason why for
Units 2 and 3, right now, we're not going to do the
hi gh pressure nod until we get the EPU approved. W
will do that subsequent once we get the approval.

Moving on over, we have rewound the
generator to increase it's negawatt output. The Unit

1 generator has been rewound so we'll have a 1280
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negawatts output. We added nmargin back into the plant
through the condensate feed water side. W've
repl aced t he condensate booster, the condensate punp
inmpeller and the notor. W' ve replaced the entire
condensat e booster punp. W' ve replaced the flow path
inside the reactor feed punps and the reactor feed
punp turbine so that previously the plant, as it was
designed, it had three trains of punps, and each punp
was approximately about a 40 to 45 percent capacity
punp. We replaced these with punps such that we wll
have better than three 50 percent capacity punps.

What that will do for us is in the event
that a single punp trips, we will be able to continue
to operate the plant at full 120 percent power w t hout
having to de-rate or run back or anything --

MEMBER BONACA: Run back. Ckay.

MR. CROUCH. Previously if we tripped a
punp like that, we would have to run back to
approximately, what is it, 68 percent or sonething
like that, so this will add margin to the plant to
elim nate run backs.

Inadditionto the nodifications that were
specifically for uprate, we've done a |ot of piping
replacenents that are referred to. Inside the

drywel |, we've replaced a | arge anount of the piping
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inthereto elimnate | GSCC concerns. W replaced the
entire recert systemin Unit 1 all the way fromthe
saf e ends through the punps and back to the safe ends
on the emt nozzles. W replaced all that with 316 NG
piping. Simlarly, we replaced all the RHR piping
inside the -- well, all the RHR injection piping

i nside the drywell, the core spray piping and the RACU
piping with | GSCC resi stant materi al .

Qutside the drywell, we've al so perfornmed
nodi fications to accomopdate the higher steam flows
out in the extraction steamlines, we' ve replaced the
number two, three and four extraction lines with the
chromoly material. The -- what we did on Unit 1 was
we took a proactive approach and went ahead and
replaced it. Even though we probably could have
gotten a few nore years of operation out of it, we
went ahead, as part of the recovery, replaced it with
the IGSCC nmaterial. Not only did we do the |arge
lines, we also took the |essons |earned fromUnits 2
and 3 where on their FAC program if they were
experience a particul ar problemat a certain |ocation,
we went and applied that |essons | earned generically
in Unit 1 to go replace all typical -- all simlar
type |l ocations so that we should have a plant that's

much nore robust and able to handl e the hi gher steam
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fl ows associated with extended power uprate.

If there are no other questions, | wll
turn it back to the NRC staff.

MEMBER BONACA: Thank you.

M5. BROMN: For this discussion, it is the
intent to address t he gui dance and assunpti ons used by
the staff for the Unit 1 105 percent review and
briefly discuss the resolution of various special
t opi cs such as the i ncluded EPU I i cense renewal review
or Unit 1 differences regardi ng power uprate testing.
Additionally, the staff added sone special itenms of
interest applicable to both the 105 and the 120
percent reviews.

As we di scussed previously, thelicensee's
105 percent anendnent request was nmade i n Sept enber of
| ast year. The analysis was conservatively perforned
at 120 percent wusing the approach, guidance and
assunptions from the EPU Licensing Topical Reports
that were discussed previously. This interim
submittal included the request outlined here.

The Unit 1 interim uprate was revi ewed
usi ng the process and acceptance criteria outlined in
RS- 001. The review confirned that the information
provi ded was devel oped using approved codes and

nmet hodol ogi es and consi stent with the results outlined
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in approved EPU Topical Reports. This allowed the

staff to then focus on the nore significant changes to
det erm ne whet her the i nformati on provi ded net the 105
percent acceptance criteria. Were applicable, the
precedent fromei ght years of operation at 105 percent
on Units 2 and 3 was credited. The results of the

staff review was then conpiled onto the SE tenplate
provi ded in RS-001.

On Unit 1, the 105 percent review was
actual ly conducted after a significant portion of the
technical review for the 120 percent was conpl eted
This allowed the staff to either re-reviewthe
information for 105 percent or confirmthat the 120
anal ysis remained bounding. This approach al so
required confirmation and technical review for the
related license anmendnments relied to support the 120
percent remai ned acceptable for the 105. The listed
anendnents were anong those reviewed by the staff.
Not all the anendnments listed here are necessary for
the 105 percent approval, but they are provided for
conpl eteness as they were reviewed as part of the
boundi ng at 120 percent staff review.

Simlarly, some aspects of the Unit 1 105
percent review al so depended on the previous Units 2

and 3 105 percent approval. Additionally, nuch of the
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Units 2 and 3 120 percent review was conduct ed using
t he exact sane processes, net hodol ogi es and accept ance
criteria fromthe review standard and generi c topical
reports reviewed for the Unit 1 uprate with the samne
accept abl e outcones. For conpl et eness, the other 120
percent rel ated anendnents needed t o support the Units
2 and 3 120 percent review are included here.

For the Unit 1 105 percent revi ew, al nost
all the anal yses provided by the |licensee were
conducted at 120 percent. The staff's review found
that either the 5 percent uprate had no affect or no
significant increase in the affects on a system
Where a systemstructure or conponent was affected, it
was confirned that the effects remained within the
previ ous acceptance criteria. This holds true with
pl ant progranms |ike the EQ FAC or stress corrosion
cracki ng prograrns.

One exception was identified in the area
of thermal limts where one limt was specifically
requested by the staff to be re-evaluated at 105
percent, and this is the discussion you previously had
with TVA regarding the 105 percent core review.

MEMBER BONACA: Eva, on the flux or early
corrosion issue, if | understand it, the only reason

why it seens to be acceptable is that they are going
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torely on Unit 2 and 3 for the first cycle, and then
they're goingto, if | understandit, they're going to
use plant-specific information for neasurenments to
support the FAC progran? |Is that what we heard at the
subconmi tt ee?

M5. BROMWN. Sounds correct. | can't speak
for TVA. 1'd have to --

UNI DENTI FI ED SPEAKER:  Fi ve percent nore.

MEMBER BONACA: Well, | nean -- okay.
You're saying Unit 2 and 3 prograns are applicable to
Unit 17

M5. BROAWN: Yes, sir.

MEMBER BONACA: And we questioned that at
the subcommttee, in fact. And the answer we got was
that at the end of the first cycle, there would be
nmeasurenents nade and those woul d provide the first
baseline informati on regardi ng fl ux corrosi on program
for Unit 1.

MR CROUCH: This is Bill Crouch. The --
inUnit 1, we're going out and perform ng neasurenents
for all the FACs-acceptable | ocations as a baseline,
and then the -- well, we'll verify that we have
adequate mn. wall to handle a full cycle of
operation. But that conclusion, yes, is based upon

our experience from Units 2 and 3 so we know the
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erosion rates fromUnits 2 and 3. And then at the end
of that cycle, we'll performconfirmatory neasurenents
and then project on out to the future.

MEMBER BONACA: Yes. That's why | wanted
to verify, in fact, that we discussed this issue, and
we considered this approach acceptabl e because after
first cycle, you're going to neasure it again and
verify that it becones applicable so --

MR CROUCH. That's correct.

MEMBER BONACA: -- plant specific. Okay.

MR, CROUCH: Yes.

CHAI RVAN SHACK: How nuch of that steam
piping is chronoly? Al of it or?

MR. CROUCH: The nmain steam piping itself
is a carbon steel piping. The extraction steam
pi pi ng, you've got five extraction steam points, one
t hrough five, and we will have replaced nunber two,
three and four with chronmoly. In Units 2 and 3, we
have seen no inpact on the Unit 1 extraction because
it's such high-quality steam And we've seen no
i npact on the nunber five extraction, because it's
sub- at nrospheric. The two, three and four is where
we' ve seen any of the problens at all, and that has
all been replaced in Unit 1.

M5. BROWN: Thank you. Mbving on. The
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validation of the assunptions discussed previously
conmbined with the precedent fromthe operating units
at the sane power and the review of any special itens
resulted in the staff's conclusion that for the 105
percent power uprate, the analyses used acceptable
codes and assunptions. An acceptable nargin renai ned
at 105 percent, and all regul atory acceptance criteria
was net. This provides reasonabl e assurance that the
Unit can be safely operated a 105 percent of the
original |icensed power.

MEMBER KRESS: Excuse ne. Just out of
curiosity, what do you nean by an acceptabl e margin?

M5. BROWN: An acceptable nmargin to the
limt.

MEMBER KRESS: Linmit of what?

M5. BROWN. \Whatever the perfornmance
nmeasure woul d be.

MEMBER KRESS: Whatever the perfornmance
neasure for a design basis accident is?

M5. BROAN: Yes, sir.

MEMBER KRESS: So it's -- just as long as
it's below that, it's acceptable? | nean is there
sonme range or confidence |evel or?

MEMBER CORRADI NI: When do you get

nervous?

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

43
MEMBER KRESS: Yes.

M5. BROMN:  When do we get nervous?

MEMBER CORRADINI: Yes. And Toms
guestion basically is there's margin --

M5. BROMWN: Yes, sir.

MEMBER CORRADINI:  -- and then there's an
increase in power. There's |less nargin.

MEMBER KRESS: Maybe.

MEMBER CORRADI NI :  So at what point do you
start getting --

MEMBER KRESS: Yes. \What is an acceptabl e
margin is what |'m asking --

MEMBER APOSTOLAKI S:  Because principle --
only when you cross the threshold, right?

M5. BROAWN: Yes, sir.

VEMBER APCSTOLAKI S:  That's a
determ ni stic word.

UNI DENTI FI ED SPEAKER:  It's a bright line.

MEMBER APCSTCLAKIS:  You are at epsilon

bel ow.

MEMBER KRESS: |'mglad to hear you say
t hat .

MEMBER APOSTOLAKI S:  What ?

MEMBER KRESS: |'mglad to hear you say
t hat .
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MEMBER APOSTCLAKIS: | think that's the

truth, isn't it?

MEMBER KRESS: That's --

M5. BROAWN: Yes, sir.

MEMBER KRESS: Ckay. Wbnderful.

MEMBER MAYNARD: The margin's actually
built into the limt?

MEMBER APOSTOLAKI'S:  That's right.

M5. BROAWN: Yes, sir.

MEMBER APCSTCLAKI S: That's exactly.

MEMBER KRESS: So as |ong as you're bel ow
that limt, you re good?

MEMBER APOSTOLAKI S:  Right. Exactly.

M5. BROMWN: Yes, sir.

MEMBER KRESS: Gkay. That's all | need.

MEMBER APOSTOLAKIS:  So a nore accurate --

MEMBER KRESS: That's all | wanted to
know.

MEMBER APOSTOLAKIS: A nore accurate
bul I et woul d be --

MEMBER SIEBER: But that's not a bright
l'ine.

MEMBER APOSTOLAKIS: -- the limts --

MEMBER BONACA: You're right, George.

nmean the special would be margin is maintained --

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

45
MEMBER APOSTCOLAKIS: O --

MEMBER BONACA: -- not accept --

MEMBER APCSTOLAKIS: -- or we have
respected the limts, something to that effect. And
then it's as Eva says, if you do that, then it's
understood that you have sufficient margins.

MEMBER BONACA: That's right.

MEMBER APOSTOLAKI S:  When they set the
limts, that's what they have in mnd.

MEMBER BONACA: Yes, | agree.

CHAI RMAN SHACK: Well, that's why 2 and 3
al ways seemto nme to be the sane answer.

MEMBER APCSTCOLAKI'S:  Yes. Exactly. Yes.

M5. BROWN: Thank you.

MEMBER APOSTOLAKIS: So then we have
reasonabl e assurance. |In fact, all three of themare
t he sane thing

M5. BROWN: Well, he closed out my slide
for me there.

(Wher eupon, off the record comments.)

MEMBER APOSTOLAKI S:  Interesting points --
risk. Well.

M5. BROMN:. The previous discussion
focused on those itens --

MEMBER PONERS: Let ne expl ore sonet hing
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a little further with you. Can you describe to us
exactly how they use the alternate source ternf

M5. BROMN: Mchelle, would you like to?

M5. HART: This is Mchelle Hart fromthe
NRR staff. For all three units, they had provided a
previous alternative source term enconpassing 120
percent power. That was approved previous to them
even sending in any of these amendnents so that for
the 105 percent power wuprate, that analysis had
al ready included that power range.

MEMBER PONERS: | take it from your answer
that you said, okay, we've approved the alternate
source termfor this and so we're not going to | ook at
the -- we don't need to look at it for the 105, all it
does is change the inventory?

M5. HART: That is correct. W did verify
that the steam ng rates and things |i ke that were al so
what was done in the alternative source term
amendment .

MEMBER POAERS: | bring the issue up for
two-fold reasons. One, you know that the alternate
source termreally isn't directly applicable to very
hi gh burnup fuel? And second of all, you know how
sensitive they are to the particulars of the alternate

source ternf
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M5. HART: That | don't have right now.
| don't know that they are particularly sensitive. |
don't even have the doses with ne right now | can
say that the fuel types were |ooked at in the
alternative source term anendnent. They tal k about
using the ATRIUM 10 fuel. That was anal yzed for the
alternative source term anendnent.

MEMBER MAYNARD: Do | understand that the
alternate source termsubnmttal that you' d | ooked at,
that was done at 120 percent? GCkay. So the 105
percent is enconpassed by that? Okay.

M5. HART: That is correct.

MEMBER MAYNARD: Ckay.

M5. BROWN: Thank you. Qur previous
di scussion focused on those itens whose assunpti ons,
anal yses, nethodol ogi es and results were routine due
to the staff's confirmation that the analyses
cont ai ned i n the approved EPU Topi cal Reports remai ned
boundi ng. However, as with nost submttals, there
were some unique or interesting features that arose
during this review. Qur nmain discussion will focus on
t hese aspects.

On several occasions, |'ve nentioned that
some of the anal yses were perfornmed at both the 105

and 120 percent. For the EPU and the 105 percent, the
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staff's review concluded that the fuel design and
operation review conducted at 120 percent should
conservatively bound the 105 percent operation.
However, the staff was concerned that prolonged
changes in operating strategy could affect core power
di stribution which could, inturn, require an increase
in the SLMCPR. Therefore, the staff requested that
TVA and GE re-performthe SLMCPR calc using a limting
control rod pattern and a limting stay point. The
results indicated that the SLMCPR Iimt calcul ated
remai ned accept abl e.

MEMBER APOSTOLAKIS:  So on this slide,
when you say anal yses currently based on 120 percent,
the first bullet applies to this? Therefore, these
anal yses envel op operation at 105? |Is that what you
mean?

M5. BROWN: Qur only intent with this
slide was to conpare and contrast sone of the anal yses
t hat we deci ded to have re-done at 105 percent to show
that they were perforned at both powers.

MEMBER APOSTCLAKI'S:  So the third bullet
then says you accept the 120 percent analyses as
boundi ng t he 1057

M5. BROMN: Yes, sir, by confirmation.

MEMBER BONACA: Yes, but --
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MEMBER APOSTCLAKI S:  What ?

M5. BROMWN.  Yes.

MEMBER BONACA: No. | have a -- but why
did you have to perform LOCA anal yses again at 105
percent power?

M5. BROMN: I n the beginning, we weren't
sure what the outcone was going to be for the exact
concern that you had nentioned earlier. So the staff
went back and | ooked, and the results of that | ook
supported our initial assunption that the 120 percent
remai ned boundi ng.

MEMBER BONACA: (kay. Thank you. If |
understand now, this -- all this information on
specifically 105 percent power was part of the
submittal which had just cone from TVA?

M5. BROMN: Yes, sir.

MEMBER BONACA: (kay.

M5. BROMN: That -- you're tal king about
t he Septenber 22nd, 2006 interim request. And the
fuel information cane sonetime a little later.

MEMBER APOSTOLAKIS:  So all these are TVA
anal yses?

M5. BROWN: Yes. | believe that's true.

MR. BANERJEE: Did you do any confirmtory

anal ysi s?
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MS. BROWN. CGeorge?

MR. THOVAS. Yes, this is George Thomas
from Reactor Systens. W did independent LOCA
cal cul ati ons usi ng RAMONA.

MEMBER APCSTOLAKI S:  You said they. Wo's
t hey?

MR THOVAS: Sorry. RELAP. Sorry.

MEMBER APCSTCOLAKIS: Did you say they?

MR. THOVAS: Pardon?

MEMBER APOSTOLAKI S:  Woul d you repeat your
answer, please?

MR. THOVAS: No. You did independent
cal cul ations you're saying --

MEMBER APOSTOLAKI S: W --

MR, THOVAS: -- RELAP.

MEMBER APCSTCLAKI S: Okay. Thank you.

MR. BANERJEE: For which conditions?

MR. RAZZAQUE: |'m Mohammed Razzaque from
React or Systenms. As we presented in the subcomittee,
results for both 105 and 120 cal cul at ed by, of course,
Framat one, and what we did in-house with RELAP-5 is
120 percent LOCA. And we have di scussed doing -- this
represented and detailed the result why we're
satisfied, why we did not have to do 105 again

i ndependently. Because we understood the -- how 105
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-- 120 was sufficient cal cul ati on.
MEMBER KRESS: Does that |ist the dom nant
ri sk sequence for Browns Ferry.

MR, RAZZAQUE: | don't understand. Wat's

MEMBER KRESS: ATWS -- maybe this is a

MR RAZZAQUE: Onh, ATWS.

MEMBER KRESS: This is a question Marty
may -- is that the dom nant sequence --

MR STUTZKE: No, it's station bl ackout.

MEMBER KRESS: It's station blackout?

MR. STUTZKE: Yes. |It's typical BWR

MEMBER KRESS: Wiy didn't we do a station
bl ackout confirmatory cal culation then instead of a
LOCA.

MR. STUTZKE: Not going to touch that.

MEMBER APOSTOLAKI S:  What ki nd of anal yses
woul d you expect?

MR. STUTZKE: Wth respect to these types
of calculations, it's licensing calculations. Yes,
these are licensing risk cal cul ations.

MEMBER APOSTOLAKI S: | see.

MEMBER PONERS: The station blackout is a
i censi ng acci dent?

MEMBER KRESS: Yes. That's one of the
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desi gn basi s acci dents.

MR RUBIN. This is Mark Rubin fromthe
staff. Sone mitigation capability for SBOis, of
course, a regulatory requirenment but is not per se a
i censing basis accident anal yzed agai nst accept ance
criteria. It's dealt with based on risk insights
about 20 years ago with some plant nodifications to
increase the capability of the plant test field.

MEMBER BONACA: Yes. And | understand
that but it's a confusing thing for reviewers. For
exanpl e, the Appendix R scenario that we'll discuss
later on, it's limting from a perspective of the
length of credit for NPSH as well as the anount of
credit. Yet it's not even recognized in the SCR up
front as a licensing amendnent. The SCR only states
that two psi or three psi are required for the LOCA
event. It doesn't nmention the other events and so one
is left with the question of are they part of the
licensing basis or are they not. And so | guess they
are but they're not.

MR LOBEL: This is R chard Lobel fromthe
staff. There's a difference between a |icensing basis
and a design basis. The ATWS Appendix are, in station
bl ackout that | talked about, are part of the

licensing basis, but they're not design basis
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accidents in the sense that the plant is designed to
mtigate those events. But they are part of the
licensing basis and anal yses are required, and there
are acceptance criteria that have to be nmet. And in
sonme cases, there is equipnment that's taking credit
for the function. |In sonme cases, the equipnent is
there to mtigate but no credit is taken in the
analysis. So the difference is between |icensing
basi s and desi gn basis.

MEMBER BONACA: All right. | appreciate
it. Thank you.

MEMBER KRESS: |'m curious. Does design
basis have a definition or a regulatory position --
MR. LOBEL: Design basis --

MEMBER KRESS: -- as opposed to a
| i censi ng basis?

MR. LOBEL: Design basis is defined in
50.2, which is definitions in the Code of Federa
Regul ations, and |icensing basis is defined in Part 54
under License Renewal .

MEMBER MAYNARD: These |icensing bases,
when we're tal king |ike about station blackout, they
really -- they go beyond the design bases. You |ose
nore equi pnment than you're required to assunme in a

design basis accident, but they're ones that the
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regul ators have determned to be still of sufficient
significance that they have mtigating consequences or
mtigation and stuff taken. So they're ones that go
beyond design basis accident. You have to | ose nore
equi pnent than what you're required to assune during
design basis to get into these conditions?

MR. LOBEL: Right. There's no single
failure assunption as there is a for the design basis
acci dents.

MR. SI EBER: And your mtigating equipmrent
need not neet class 1A standards?

MR. LOBEL: That's right, too, yes.

MEMBER BONACA: And this is an inportant
issue that | think we'll take agai n when we tal k about
NPSH, because that defines sone of the basic
requi renents for Appendix R which are different than
design basis requirenments. So | understand? So we'll
ook at it. Okay. Thank you.

M5. BROWN. Thank you. Moving on to
license renewal, with nost facilities, the |icensee
has gai ned approval of the power uprate first and t hen
requested a renewal at the newly approved extended
uprate conditions. As Bill nentioned, one of the
uni que features of this reviewis the fact that the

Browns Ferry facilities had their operating |icenses
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extended for an additional 20 years before the uprate
approval. This was not TVA' s original intent.

Back in 2002, the licensee had originally
i ndi cated that EPUs woul d be submitted first and then
the Iicense renewal. However, TVA ended up subnitting
the license renewal in 2003, and the staff issued our
approval in 2006. Just like the Unit 1 105 review,
the license renewal analysis was conservatively
performed at 120 percent.

However, the license was renewed at the
exi sting operating |icense power |evel, which was 100
percent. This has resulted in the staff having to add
a license renewal review for the uprated power
conditions. So we perforned a review from| ooking at
100 all the way through 120 percent as part of the
uprate review. And this is something we've not done
in the past.

MEMBER CORRADINI:  Can | --

MEMBER APOSTOLAKI S:  Go ahead.

MEMBER CORRADI NI : W both were confused.
Can | just say it back to you to nake sure | get it
right?

M5. BROAN: Yes, sir.

MEMBER CORRADI NI :  Wen you said all the

way through, you nean you were looking at it at 105
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and then you're going to have to re-look at it at 1207?
That's what | interpret that to nean?

M5. BROAN:  No, sir.

MEMBER APOSTCLAKI'S:  No, that's not what
she neant .

M5. BROMN: Just |like we started up at the
begi nni ng, we had essentially conpleted a majority of
our reviewat the 120 percent, including those aspects
for license renewal, aging nmanagenent and the tine-
limted aging anal ysis.

MEMBER CORRADI NI :  Ckay.

M5. BROAWN: So we just had to confirmthat
t her e was not hi ng created t hrough t he 105 percent that
woul d change our concl usi ons that we obtai ned at 120.

MEMBER CORRADI NI :  Thank you

MEMBER APOSTOLAKI S:  But that doesn't nean
that there is docunent that say you have approved the
120 -- | nean the license? kay.

M5. BROMWN: In the --

MEMBER APOSTCLAKI S:  You have done the
anal ysis? That's all you are sayi ng?

M5. BROMN: Yes. But we do have a
di scussion that addresses -- in sone specific topics,
there is a discussion on extending operating

conditions. That's, you know, our code for |icensing
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renewal conditions.

MEMBER CORRADI NI :  But the way | interpret
-- if I just mght -- the way | interpret everything
you've let up to except that statenment, | heard it as
i f cal cul ati ons were done at 120, you | ooked at them
you reviewed them you even did confirmtory
cal cul ations, but all concl usions derived today are at
105 and only 105, although the 120 cal cul ati ons may be
bounding. But that's how I'minterpreting all the
presentation. |'mlooking at the Chairman because |
want to nmake sure we're on the sane page.

MEMBER BONACA: W are | ooking at 105
per cent .

MEMBER CORRADI NI :  Ri ght.

MEMBER BONACA: That doesn't --

MEMBER CORRADI NI :  And all concl usions
derived even from 120 percent calculation are only
focused at 105? Yes. Because --

MEMBER BONACA: This is the licensing
action --

M5. BROWN:  For this discussion --

MEMBER BONACA: -- we're considering now.

MEMBER CORRADINI:  Yes. That's fine.

MR SIEBER That doesn't nean that we're

going to avoid or redo all of that review --
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MEMBER CORRADINI:  No. | didn't expect --

MR SIEBER If it's approved at 120, it's
approved at 120.

MEMBER BONACA: Yes. But | think it's an
i nportant point that we're di scussing here because, |
nmean, we're not going to say at the end of this
neeting that we approve at 105, and by-the-way, we
have revi ewed everything for 120. W're not going to
say anything like that. | nean clearly --

MEMBER APOSTOLAKI S:  That woul d be anot her
review, right?

MEMBER BONACA: Yes. And when it cones to
that, we are reasonable people. W recognize that
what we already have |ooked at the 120 and we felt
confortable with, we're going to accept it.

MEMBER APOSTOLAKI S:  Ri ght.

MEMBER BONACA: But we can't put a fence
now and say we cannot ask questions at 120.

M5. BROAN: Not at all.

MEMBER BONACA: And then -- so that's a
different licensing action. That will cone in the
sunmer .

MR. RUBIN. This is Mark Rubin again.
bel i eve from the subconmi ttee neeti ng, t he

subconmi ttee staff nenbers indicated two areas they

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




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

59

wanted to foll owup prior to the 120 percent. One was
the core analysis and | forget the second, but not a
conpl ete re-eval uation

M5. BROMN: Steam dryers.

MR. RUBIN. Thank you. Steam dryers.
shoul d have renenber ed.

MEMBER BONACA: But again, | want to point
out that --

M5. BROMN: But nost --

MEMBER BONACA: -- the 120 percent to be
in front of us, we may cone on an issue that we have
not recogni zed yet and have questions for it, and |
don't think that we are limted in asking those
guesti ons.

M5. BROAWN: Yes, sir.

MEMBER MAYNARD: The way | understand our
job today, we may or may -- we nmay agree that the
anal ysis is bounding for 105, but we're not saying
that it's bounding for 120 percent?

M5. BROAN: Yes, sir.

MEMBER MAYNARD: W can revisit anything.

M5. BROMN: And the staff echoes that.
The staff's review at 100 percent is not conplete and
none of ny statenents should be construed to infer

that the staff is in effect approving the 120 percent
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power uprate. W are not there. Thank you.

The staff, using sone i nformation provi ded
during the license renewal review, went back through
the submittal focusing on the time-limting aging
anal ysi s and agi ng managenent prograns that m ght be
affected by the uprate. For the agi ng nanagenent
review, the staff required -evaluation of EPU
nodi fications to determ ne any inpact on the |icense
renewal . Prelimnary reviews of EPU nods of all three
units found that the progress of these nods range from
design status to conplete. Mre inportantly, it was
found that no additional conponents, materials or
envi ronments had been introduced.

Therefore, the staff found that no TLAAs
needed to be re-perforned and the agi ng managenent
review perforned remained acceptable at uprated
conditions. Licensee will be perform ng confirmatory
reviews of the as-built configuration regarding the
addi ti on of new conponents, materials or environnents
to ensure that the conclusions regarding the renewal
anal yses remai n valid.

Moving on to testing. The power uprate
test program was reviewed again the criteria in the
staff's reviewplan for its Section 14-2.1 as well as

Appendi x L of the EPU Licensing Topical Report to
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ensure that it included adequate system conponent
post - nod, component mai nt enance, tech spec
surveillance and restart testing. It should be noted
that the proposed Unit 1 restart and power ascension
tests up to the old 100 percent are simlar to tests
conducted for the Unit 3 restart which occurred in the
90' s.

MEMBER BONACA: But this test programis
the restart test program |[It's not necessarily the
uprate?

M5. BROMN: Exactly.

MEMBER BONACA: So for exanple, sone of
this testing will not be done at the 105 or 120. It
will be done at what power?

M5. BROMN: It depends. There was -- it's
a very integral test program that we provided
yest erday during the subcomrttee.

MEMBER BONACA:  Yes.

M5. BROWN. And give ne -- roll to the
next slide. For the testing from 100 to 120 percent
which is nore of our focus. |In support of the uprate,
the original test plan up to 120 was intended to be
performed in 2 to 5 percent increments. At each
increment, the licensee intended to assess the core

power distribution and performtesting, not unlike the
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pressure regul ator condensate feed system do single

punp trip testing and verify vessel water |evel, rad

l evel --

MEMBER BONACA: Exactly. And | --

M5. BROWN:  -- nonitor --

MEMBER BONACA: -- | see those --

M5. BROMN: Right.

MEMBER BONACA: -- as power uprate. |
nmean - -

M5. BROMWN: Yes, sir.

MEMBER BONACA: -- you have these new
punps, etcetera. You want to test the |ogic, too.
You want to nake sure you have individual punp trips

MS5. BROMN: Yes, sir.

MEMBER BONACA: -- to verify perfornmance
and al so that you have the transient tests. | nean --
okay, so those are -- all right.

M5. BROMWN: Yes. So additionally, the
| i censee has proposed steam dryer nmonitoring simlar
to Vernont Yankee's test programw th the exact
increnents and data subm ssion requirenents to be
determined at the conpletion of the staff's dryer
revi ew.

MEMBER BONACA: Now that's an uprate test.
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MS. BROMN: Wth the Unit 1 interim

request, the licensee will still performthe testing
listed previously, but naturally it will belimtedto
105 percent as far as the increnents. The bal ance of
the plant will be nonitored as listed here.

Due to the extensive restart and uprate
nodi fications on Unit 1 as well as the extended
shutdown period and lack of relevant operating
experience, the NRC staff found that consistent with
t he gui dance in the Standard Revi ew Pl an and Appendi x
L of the EPU Topical Report, additional tests were
needed for Unit 1. Therefore, the staff inposed two
license conditions requiring the single punp trip
testing for the condensate and feed punps and the
performance of two large transient tests.

The integrated testing achieved by
performng the MSIV closure and |load reject test on
Unit 1 wll serve to effectively confirm pl ant
response and anal yses. Additionally, the transient
testing of the condensate feed systemw || confirmthe
acceptability and consi stency of punp operation with
anal ytical results as you just nentioned.

From this proposed test program as
suppl emented by the inposed |icense conditions, the

staff found that the power ascension testing neets the
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acceptance criteria outlined in our Standard Review
Pl an Section 14-2.1, the suggestions of Reg Gui de 168
and t he gui dance i n Appendi x L of ELTR1, and therefore
provi des reasonabl e assurance that effective system
structures and conponents will performsatisfactorily
in service at 105 percent.

Lastly, the status fo the steam dryer
review is changing frequently. However, although
there are i ssues at the EPU condition of 120 percent,
the | icensee has seen no cracking attri butable to the
increase in power on the two operating units who
operated to 105 percent in 1998. As there are no
concerns with vibration at 105 percent, Units 2 and 3
have successful ly operated at 105 percent for 8 years
and the Unit 1 steamdryer has been nodified so it's
nore robust than the Units 2 and 3 dryers. The staff
has determned that Unit 1 operation at 105 percent is
accept abl e.

However, TVA will be nonitoring the main
steam line strain gauges, noisture carry over and
vibration for dryers and conduct wal kdowns during t he
105 percent power ascension to support the ongoing
Browns Ferry steam dryer 120 percent review

MVEMBER ABDEL- KHALIK: It's ny

under st andi ng t hat nei t her t he steam |ine

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

65

instrumentation nor the nodel used to relate the steam
line neasurenments to what's happening in the steam
dryer would actually predict performance at |ow
frequencies below 30 hertz. The question is what
plans, if any, does the applicant have to nonitor
vi brations at | ow frequenci es?

M5. BROMWN: Bill, do you guys want to --
Ri ck?

MR. CUTSINGER: This is Rick Cutsinger,
TVA Civil Manager. At the steam|ine neasurenents on
the infrequencies, you can see the anplitudes as we
come up in power. W have also worked with our
contracting, Continuing Dynamics, to develop a |ow
frequency fluctuating pressure load distribution to
put on to the dryer to make sure that we have good
capacity.

MEMBER ABDEL- KHALIK: | guess | -- from
t he subcommittee discussions, | guess the point was
made t hat bel ow 30 hertz, there is no indication that
what ever you're measuring at the steam|ines has any
sort of bearing or relation to what's happening inthe
st eam dryers.

MR. CUTSINGER. | think in the
subconmi ttee, ny recollection was we tal ked about how

we could see the | ow frequency fluctuations. Now in
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sone units, like Quad Cities, there were no |ow
frequency fluctuations in that plant, and al so inside
the steam dryer they saw no | ow frequency. However,
at Browns Ferry, we do see | ow frequency anplitude in
our steam |ine nmeasurenents and we have taken those
i nt o account when we devel oped a | oad definition. And
we'll be discussing that with the staff here when we
make our submittal in April.

MEMBER ABDEL- KHALI K:  Thank you.

M5. BROMWN: And just, in conclusion, as
Tim and TVA mentioned earlier, that staff wll be
getting the additional steamdryer information around
April 2nd, which will take a look at the Unit 1 and
Unit 2 steamdryer analyses. So we'll be going
through this in a ot nore detail when we return to
t he subcommittee in the sumer or fall, whatever the
date ends up being.

MEMBER KRESS: What can you see with the
wal kdown? | see you got -- that's part of the
assessnent ?

MR. VALENTE: This is Joe Valente, TVA
What we expect to see in a wal kdown is bal ance of
pl ant piping. W have intentions to place out sone
accel eroneters, LVDTs, plus in addition, have our AUGCs

and System Engi neers nonitor portions of the plant.
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That's during norrmal ops up to 105 and then beyond in
to the power ascension.

MEMBER MAYNARD: A couple of things. You
know, experienced operators can certainly tell a
di fference when they're wal king around if there is a
different vibration Ievel, or also hangers and ot her
attachnments, you can --

MR S| EBER: Fasteners --

MEMBER MAYNARD: -- Fasteners, you can --
there are sone things you can see, but it is limted.

MEMBER KRESS: But you're conparing that
to what you normally see.

MR. SIEBER: Yes or what you shoul d see.

MEMBER KRESS: O what you shoul d see.

MR. SI EBER: What you shoul d see.

MEMBER KRESS: kay. That's different.

MEMBER CORRADINI: It's like a car. |If
it's hunmng differently, you start investigating.

MEMBER KRESS: GCkay. |'m not agai nst
wal kdown, it's just --

M5. BROAWN:. So at this point, we're going
to turn it over to M. Marty Stutzke who's going to
| ook at -- address EPU ri sk.

MR. STUTZKE: Good norning. |'m Marty

Stutzke, a Senior Reliability and Ri sk Analyst in the
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O fice of Nuclear Reactor Regul ation Division of Risk
Assessnent .

MEMBER KRESS: You mi ght note that George
is here today, and | don't have to be George. | was
you at the subcomm ttee.

MEMBER APOSTOLAKI S:  And there you shaved?

MEMBER BONACA: No. W also have a
presentation by the |icensee, right, on the NPSH
i ssues?

M5. BROWN. Yes, sir. [It's going to
follow the --

MEMBER BONACA: Going to follow that.
Ckay.

MR. STUTZKE: |'m personally delighted to
be the first staff menber to provide you with the
techni cal presentation. Usually, | get stuck with the
end of the day. At the sane tinme, | find it
remar kable that we're here to discuss --

CHAI RVAN SHACK:  You're the | ast one
before the coffee break, though.

(Laughter.)

MR. STUTZKE: Right.

UNI DENTI FI ED SPEAKER:  You're very brave.

UNI DENTI FI ED SPEAKER: And noving ri ght

al ong.
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MR. STUTZKE: | also find it interesting

that the PRA guy's up here talking to you first and
yet it's a non risk-informed application.

MEMBER KRESS: All applications to the
ACRS are risk-inforned.

MR, STUTZKE: Well, | would certainly
agree all presentations to the ACRS are risky.

(Laughter.)

MR. STUTZKE: kay. | would point out
that with respect to power uprates, we don't routinely
| ook at the risk aspects of power uprates that are
bel ow extended power uprate that's about 7 percent.
Wth respect to the Browns Ferry 5 percent uprate that
we're here to discuss today, we realize they needed
credit for containment accident pressure in certain
situations to provide adequate net positive suction
head to t he energency core cooling punps, and that has
arisk elenent to it. |In fact, the way the anal ysis
is conducted is it's difficult for us to | ook at the
difference in risk between 105 percent and 120 per cent
with respect to the contai nnent acci dent pressure and
"1l explain why. It has to do with the crudeness of
t he nodel and assunpti ons.

MEMBER POWERS: Let ne understand

correctly. You're only looking at Level 1 PRA?
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MR, STUTZKE: W're |ooking at Level 1 PRA

and the large early rel ease frequency cal cul ati on.

MEMBER POWAERS: But nowhere in these
anal yses do you take into account inventory?

MR, STUTZKE: Correct.

MEMBER POAERS: Then why is this useful?
| f the one feature of a power uprate is increasingthe
inventory and you neglect it in a risk analysis, why
is it useful?

MR, STUTZKE: Well, | would argue that you
know the inventory's roughly proportional to the
anount of power so that you knowthe overall risk goes
up proportional to the increase in power. The reason
why it's useful is that the power uprate does, in
fact, change the aspects of the Level 1 PRA success
criteria, operating timng. These are things that we
can control and can look at them But | believe it
does have benefit.

MEMBER APOSTOLAKIS: Al right. Keep
goi ng.

MR, STUTZKE: GCkay. Slide 2, the affected
PRA el enents, specifically what was done to exani ne
the risk at 120 percent EPU was there were changes in
success criteria, enhanced CRDfl ow, control rod drive

flow, main steam relief oper at i ons, varyi ng
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antici pated transients wi thout scramscenari os and, of
course, the contai nnent accident pressure credit. As
a result of the changes in success criteria, there
wer e correspondi ng changes in the event trees and the
fault tree logic itself. |In addition, sonme of the
post initiator operator action failure probabilities
wer e changed as wel | .

Ckay. Moving on to the inpact on success
criteria. The licensee did a rather large set of
anal yses of the MAAP code to re-eval uate the success
criteria, and they discovered there was a change in
t he enhanced CRD success criteria. Specifically for
Units 2 and 3, they found that at the extended power
uprate conditions, enhanced CRD fl ow was not adequate
for the first six hours followi ng reactor trip. Wat
that inplies is that if you're in a high pressure
scenari o where you' ve | ost main feed water or reactor
feed water, IPSI and RPSI, the operator would then
have to depressurize early on in order to get down to
use the | ow head punp, the operators.

Beyond si x hours, if that depressurization
failed, they could still run enhanced control run
drive. For Unit 1, at the extended power uprate
conditions, the enhanced CRD systemis not even

model ed.

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

72

MEMBER CORRADI NI :  After six -- just one
clarification. You nmean six hours after shutdown?

MR STUTZKE: Six hours after shutdown.
kay. And of course, for the 105 percent, plant
condi ti ons enhanced CRD al ways -- i s al ways avail abl e.

It turned out to have a notabl e i npact on
the core damage frequency in the large early rel ease
frequency, size of the inpact we have never seen
bef ore power uprates.

In addition, there were changes to the
MBRV success criteria, a change of 9 out of 13 to 11
out of 13. It's a small inpact because the failure
probability is driven by the commobn cause and you

can't really see the difference --

MEMBER CORRADINI: Can | -- just -- you
said this in the subcommttee. | just want to -- just
if you could just repeat it in detail. So the reason

is that without the -- with the unavailability of this
enhanced CRD, then the chance of not being able to
depressuri ze beconmes nore significant and that's the
reason --

MR STUTZKE: That's correct.

MEMBER CORRADI NI : -- that your CDF goes
up? And the LERF only goes up because the CDF goes

up? It doesn't go up because of anything -- to get
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back to Dana's point, it goes up only because of it's
coupling to the CDF

MR STUTZKE: That's correct.

MEMBER CORRADI NI :  Ckay.

MR. STUTZKE: Ckay. Containnent Acci dent
Pressure Mddel -- basic notion is that under certain
pl ant configurations, conditions, the loss of
containment integrity inplies you |lose the over
pressure, the core spray and RHR punps cavitate which
is aloss of their functionality in the PRA nodel.
When we | ook at the | oss of contai nment integrity, the
only failure nodes that are considered are pre-
existing leaks and the failure to achieve the
contai nnment isolation. So we're not |ooking at any
ti me-dependent failure nodes such as |oss of the
cont ai nnent isolation onceit's been achi eved, perhaps
spurious val ve transferring open, this soft of thing.
W're certainly not |ooking at |eaks that were
devel oped in the contai nment post trip, for exanple,
degradations of seals or things |ike that.

MEMBER APCSTCOLAKI S:  When you say we're
not | ooking, what is the basis for that? | nean --

MR. STUTZKE: Well, the argunment is that
they're | ow probability.

MEMBER APOSTOLAKIS: So we're really
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screening themout? 1It's not we're not |ooking at --
okay.

MR. STUTZKE: Ckay. Wth respect to the
success criteria for large LOCA, 1'Il remnd the
conmittee of the di scussi ons we had on Vernont Yankee.
In that PRA, we assuned that if you | ose contai nnent
integrity, the core spray and RHR punps woul d al ways
cavitate regardless of the plant conditions and the
equi pnent configuration That was going on. And the
committee chall enged us and future |licensees to give
this a harder |1 ook. This was done for |arge LOCAs at
the Browns Ferry, and you end up with an interesting
set of success criteria here. You find if you're
runni ng several RHR punps, three or four RHR punps in
suppression pool cooling node, you don't need
containnment integrity at all. 1In other words, the
punps won't cavitate.

If you're running two RHR punps for
suppressi on pool cooling, you may need containment
integrity under certain plant conditions. O course,
it depends on the power | evel, theinitial suppression
pool, inventory, the tenperature of the river water
and the tenperature inside the pool.

Thus, if you're only runni ng one punp for

suppression pool cooling, you always need the
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containment integrity regardless of the plant
condi ti ons.

MEMBER CORRADI NI :  And what you're quoting
here is Vernont Yankee?

MR STUTZKE: No. These are the
conditions found expressly for Browns Ferry.

MEMBER CORRADI NI : At --

MR STUTZKE: At Vernont Yankee, we
assurmed you al ways needed the containnent integrity
regardl ess of what was going on in the plant.

MEMBER CORRADI NI :  Okay. And nmaybe it's
|ater to explore this, but somewhere | want to ask
because | have the Vernont Yankee letter, and | want
to get clear what you just said versus what's
expressed in the letter in ternms of this. But for
Browns Ferry, this is all at 120 percent, correct?

MR STUTZKE: That's correct.

MEMBER CORRADINI:  And then if this was a
-- I"'m going to go back, because | -- thisis a
I i censing cal cul ati on, not a desi gn basi s cal cul ati on.
So in a licensing calculation, any one of these
possibilities is allowed to be considered? You see
where ny question is going?

MR STUTZKE: Well, be careful. These are

not even licensing calculations. These are PRA
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success criteria cal cul ati ons.

MEMBER BONACA: Yes. For the licensing

basis --

MEMBER CORRADINI:  I'msorry. Excuse ne.
Can you repeat that, Mario. |'msorry.

MEMBER BONACA: For the |icensing basis,
it's two RHR

MEMBER CORRADI NI :  Okay. Thank you.

MEMBER BONACA: Because it's one train --
one train of two RHRis |ost, then you have this four
RHR.

MR. STUTZKE: Right. There are no
del i berately introduced conservatisns in these types
of calculations. |It's realistic.

MEMBER ARM JO. How does this chart change
for 105 percent power?

MR STUTZKE: You know what? To be
honest, | don't know, because we did not cal cul ati ons
-- the licensee did no cal culations for 105 percent.

MEMBER KRESS: It's probably about the

sane.
MR. STUTZKE: M judgnent says --
MEMBER BONACA: No, no. Quite |ess.
MR, STUTZKE: -- it should be roughly the
sane.
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MEMBER BONACA: But --

MEMBER CORRADI NI :  But the function of the
power in this --

MEMBER BONACA:  But at 105 percent, you're
total tenperature is nuch lower. |It's -- origina
woul d be close to 100 percent.

MR, STUTZKE: Correct.

MR. BANERJEE: Did the staff check any of
t hese cal cul ati ons?

MR STUTZKE: No, we did not.

MR BANERJEE: Who did the cal cul ations?

MR STUTZKE: | will refer to TVA

MEMBER APCSTCLAKI S:  Aaron Engi neering?

MR. BANERJEE: \Who?

MEMBER APOSTOLAKI S:  Aaron --

MR. STUTZKE: Aaron Engi neeri ng.

MEMBER APCSTCOLAKI S:  Consulting firn®

MR. ANDERSON. Yes. M nane is Jason
Anderson with Aaron Engi neering. Yes. | was the guy
who did the risk assessnent for the contai nnent
accident pressure. Sanme -- | did the same thing for
Vermont Yankee. As Marty said, for Vernont Yankee,
they wanted to do the conservative route which was
just for the risk assessnment, just throwthe need for

contai nnent integrity across the entire PRA, which the
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ACRS, at the tine, didn't |ike the conservative
approach. So this tine around, we were a little bit
nore specific trying to integrate specific accident
scenari os.

MR. BANERJEE: | neant -- maybe | didn't
ask ny question well, but, for exanple, the
t enperatures, pressures and --

MR. ANDERSON: Yes. And those --

MR. BANERJEE: -- pressure |osses, you did
all those cal cul ati ons?

MR. ANDERSON: There were determnistic
cal cul ati ons done for the thernohydraulic issues on
when NPSH was needed. Those were performed by CGE
The statistical review of plant experience as far as
the historical river tenperatures and the exceedance
frequencies, of all those itens in the second bullet,
we did those. W gathered plant data and revi ewed
them statistically to come up wth exceedance
frequenci es and t hen addressed t he t endenci es bet ween
things such as river tenperature and torus
tenperature. (obviously, they're not independent.

MR. BANERJEE: So you took the results of
the GE calculations and put it in your own --

MR. ANDERSON: Yes. W |ooked at the GE

cal cul ati ons, determined which were the key
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contributors and then had GE perform a host of
di fferent cal cul ati ons, varying i nput paranmeters. And
then we wused that to determne which accident
scenarios to nodify in the PRA and reviewed pl ant
experience for power |evel -- excuse me -- not power
| evel but suppression pool volune, river water
tenperature and torus water tenperature and came up
with exceedance frequencies for neeting the
tenperatures of interest in the determnistic
cal cul ations that required NPSH

MR. BANERJEE: Are we going to tal k about
t hese determnistic calculations later? Then we can
just defer that part, because that's nmy -- ny interest
is in determnistic calc --

M5. BROMN:  You're tal king about --

MEMBER BONACA: | see fromthe TVA
cal culation, they're going to have --

MR, ANDERSON:. Yes, separate.

MEMBER BONACA: -- talk specifically so
we're going to tal k about that.

MR. BANERJEE Thanks.

MR. ANDERSON: Ckay.

MR. STUTZKE: Ckay. Wth respect to the
other initiators, the credit for containment accident

pressure al so af fects station bl ackout scenari os, ATWS
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scenarios and the Appendi x R scenario. Briefly, the
Appendi x R scenariois aloss of all the high pressure
sources of feed water, the reactor feed water system
LPSI/RPSI. Then it's assuned that the reactor is
manual |y depressurized and that single RHR punp is
started in LPSI node with it's heat exchanger also
connected to service water.

As MEMBER BONACA poi nted out, that seens
to be the driving scenario for this. Wen it becane
apparent that that was, in fact, the driving scenari o,
we put on our risk analyst eyes and said, gee whiz,
that | ooks like npbst BWR sequences to us. It's a
cl assi c high pressure scenari o sequence, so therefore
it was generalized to include all other types of PRA
scenarios. By that | nmean all types of initiating
events that lead to -- that includes a |oss of the
mai n condenser heat sink less than tw trains of
suppressi on pool cooling and either depressurization
or stuck open relief vale types of scenarios. So we
tried to pick up those broad range of initiating
events that are considered in the PRA

However, you'll notice we did not | ook at
the influence of the equiprment configuration or the
plant initial conditions on the need. Rather the

assunption was the containnent integrity is always
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needed, and that's just what we've done at Vernont
Yankee because we have no evidence to | et us back off
on it.

Ckay. Wien you |l ook at the results for
the contai nnent accident pressure credit, they are
like -- as you see here, that total is approximtely
10 percent of the post-EPU core danage frequency. In
other words, the post <core damage frequencies
t hroughout 2 tinmes 10 to the mnus 6 per year, soit's
roughly 10 percent. Now we did use the |icensee's
success criteria stated, and we did our own risk
calculation to confirmthese nunbers.

MEMBER APCSTCOLAKIS: Can you explain the

nunbers alittle bit. | mean the title is Contai nment
Acci dent Pressure Credit. | mean what does all this
nmean?

MR, STUTZKE: What it nmeans is if you were
to lose the containnment integrity for sonme failure
node, this is the core danmage frequency attributable
tothat. So it's like |ooking at a before and after
where before you don't need the credit and after, you
do.

MR RUBIN. This is Mark Rubin fromthe
staff. [It's not a conditional though. It includes

the likelihood of losing integrity. Isn't that
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correct, Marty?

MR STUTZKE: That's correct.

MEMBER CORRADI NI :  Can you repeat that,
Mark? |'msorry.

MR STUTZKE: These are not conditional
failures. It includes the probability that
containnment integrity is |ost.

MR BANERJEE: And what is that
probability? How nuch of that is that?

MR, STUTZKE: It's approximately 10 to the
mnus 3. So | nean overall, the node is --

MEMBER APCSTOLAKIS: Ten to the m nus
three. So you |ose containnment integrity and then
get, for that sequence, including the probability that
| do. | get a core damage frequency of 1.7, 10 to the
mnus 7 --

MR. STUTZKE: That's right.

MEMBER APOSTCLAKIS: -- for all these

MR. STUTZKE: Yes. Literally, it would be
some transient occurs, say, perhaps | oss of main feed
wat er, a subsequent failure of IPSI and RPSI demandi ng
depressuri zation. Depressurization is successful, but
now you've |ost containnent integrity, and that
cavitates the punps.

MEMBER APOSTOLAKIS: Then your | ast
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sentence says the staff's confirmatory risk
cal cul ation produced -- so these are TVA results?

MR. STUTZKE: right. These are TVA
results. We did our own cal cul ati ons on the SPAR
nodel to check the logic. The reason why is -- |'1]
point it out -- the TVA's PRA inplenented a risk
nodel, so it's a large linked sort of nodel. And we
have no good way to check it, so we just built our
own. The reason --

MEMBER PONERS: Were the seismc
initiators all lunped into other transients?

MR. STUTZKE: No. And that's a good
point. These are internal events only. W are not
| ooki ng at any external sequence such as seismc.

MEMBER PONERS: One is puzzled then about
the utility of this.

MR. STUTZKE: Say agai n?

MEMBER POAERS: One is puzzled about the
utility then.

MR STUTZKE: Yes. Wll, the fact is that
our procedures, our review process allows us to | ook
at external events qualitatively and the |icensee did
| ook and decided that there were no changes in the
seismc margins for the contai nment as a result of the

power uprate, and so woul dn't -- one woul d not suspect
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that at post-EPU plants that the occurrence of an
eart hquake would change the fragility of that
containnment. Failure probability is the sanme before
and after.

MEMBER APOCSTOLAKIS: So this -- | nmean,
again, to understand it, this assunes a 20 percent
uprate?

MR STUTZKE: That's correct.

MEMBER APOSTOLAKI S:  The plant is running,
then for some reason you lose integrity of the
cont ai nnent, and then you have a transi ent or you have
a --

MR, STUTZKE: No. It's --

MEMBER APOSTOLAKIS: -- a LOCA?

MR. STUTZKE: -- post transient. In other
words, the initiating event would occur through the
failures of systens. You get a demand to depressurize
the reactor system And at that tine, when you
depressurize, you need to establish the containnment
integrity parallel actions.

MEMBER CORRADINI:  So if | mght just say
so. So the synergistic effect is with their
determ ni stic cal cul ati ons, then at sonme ti me when you
needed an over pressure to nake everythi ng work, you

didn't get it, therefore the punps failed, therefore
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you take yourself down these pat hways?

MR STUTZKE: That's correct.

MEMBER CORRADINI: And this is the
probability in any one of these pathways?

MR. STUTZKE: The frequency, yes.

MEMBER CORRADI NI :  Ckay.

MEMBER KRESS: And the reason that other
transients domnate is that their initiatingfrequency
is the highest?

MEMBER CORRADI NI :  They're high

MEMBER BONACA: sone of this information
is new, Martin, right, fromthe subconm ttee neeting?

MR. STUTZKE: No, not deliberately.

MEMBER BONACA: No. Ckay. Wwell --

MR. STUTZKE: WMaybe |I'mexplaining it nore

MEMBER KRESS: Yes. You're explaining it
differently but that's fine.

MEMBER BONACA: The question that | have
is that the Appendix R sequences and the other
transients, right, is lunped together?

MR. STUTZKE: Right. It's because |
generalize --

MEMBER BONACA: Yes. That's right.

MR. STUTZKE: -- the sequence.
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VEVMBER BONACA: | under st and.

MEMBER APOSTOLAKIS: And this slide
includes the information you gave us on slide 5
regardi ng the nunber of RHR punps?

MR. STUTZKE: Right. But remenber, that's
only for the large LOCA

MEMBER APCSTOLAKIS: Five is only for the
| ar ge LOCA?

MR. STUTZKE: Right. For ATWS station
bl ackout and other -- the presunption is you al ways
need to prevent --

MEMBER APCSTCOLAKI S:  You al ways need it.
Okay. But this distinction for large LOCA is built
into this?

MR. STUTZKE: That's correct. And so you
drove it down pretty snall

MEMBER CORRADI NI : If you hadn't -- now
maybe that's the next question to ask you. If you
hadn't graded it and nade it nore sophi sticated, where
would large LOCA likely fit in all of this, up an
order of nagnitude? Because the other transient, |
woul dn't have expected it to go up two orders of
magni tude to essentially -- you see what ny question
is?

MR, STUTZKE: Yes. And | would estimte
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bet ween one and two orders of magnitude.

MEMBER CORRADI NI :  Ckay.

MEMBER BONACA: W need to, you know, for
this presentation and the next two that we have, to
focus on the Appendi x R sequence oftentinmes. | mean
because that's really the critical one. That is --
and there -- reason why | say it's critical is that
it's done on a best estimate, if | wunderstand it.
There is no single failure taken. There is no other
consideration. So there it's difficult to say go back
and do a best estimate calculation. Essentially, it's
a realistic calculation. So the question is, why is
it an accept abl e sequence? The question is, you know,
the licensee has made statenents that says it's an
unlikely situation that you have only one RHR, you're
going to have two. W have to understand this | ogic.
And hopefully, it will come through over the next
presentations, the | ogic behind the statenent that --
and al so the | ogic behind the | ow val ue of risk under
transi ents where you i ncl uded t he Appendi x R sequence.

MR. STUTZKE: That's right. What |I'm
thinking of -- let me try to explain the 10 to the
m nus 7 number in sonme broad terns.

MEMBER APOSTOLAKIS: Is that the mean

val ue?
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MR. STUTZKE: Poi nt esti nat es.

MEMBER APCSTOLAKI'S: So how high would it
be?

MR. STUTZKE: A quarter of nagnitude
hi gher .

MEMBER APCSTCOLAKIS: But that's your --

j ust judgnent.

MR. STUTZKE: | don't know. It's ny
guess.

MEMBER APOSTOLAKI S:  Yes.

MR STUTZKE: | nmean | do have -- | did do
parametric uncertainty for the total CDF, but | don't
have the breakout for this sequence. M guess. Let
nme try to explain the 10 to the minus 7. |If you | ook
at a reactor trip frequency of about once per year,
you need failure of your high pressure sources.
That's about 10 to the minus 4. You can look at it as
| PSI and RPSI woul d have reliabilities of two nines,
nmeaning the failure probability is 10 to the mnus 2
each multiplied together. Then the |oss of
containment integrity, as | told you before, is about
10 to the mnus 3. And you can see, you've
reproduced the minus 7 power, so it's believable.

MEMBER BONACA: It's -- which nunber are

you di scussing here? The other --
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MR. STUTZKE: The bottom i ne.

MEMBER BONACA: The bottom |i ne.

MR. STUTZKE: To give you an argunent why
10 the mnus 7 is plausible without the high powered
ri sk assessnment behind it.

MEMBER APOSTOLAKIS:  But now if you had an
eart hquake, did -- you say they did a nmargins
anal ysi s?

MR. STUTZKE: Well, they argued their
mar gi ns anal ysis is not changed, but no, margins
analysis is not the seismc risk. |It's something
| ess.

MEMBER APOSTOLAKI S:  But | wonder whet her
the margins analysis includes a possibility of al
t hese events being coupled that you nentioned, 10 to
mnus 3, 10 to minus 4? | nean --

MR STUTZKE: No, it won't.

MEMBER APOSTOLAKIS: It won't?

MR. STUTZKE: So then we're com ng back to
Dana's question. That would seemto be an inportant
consideration here, would it not? Because | don't
recall them-- the margins analysis is very stylized,
and it doesn't really say, right?

MR. STUTZKE: Yes. |It's stylized to the

poi nt where you couldn't cal culate seismc CDF from
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MEMBER APOSTOLAKI S:  Ri ght.

MR. STUTZKE: Maybe general -- let alone
to pick on this aspect.

MEMBER APCSTOLAKIS: The nonent you
started describing it, | said, you know, | get 10 to
the mnus 3 from-- this 10 to the minus 4 fromthat.
Vell, | mean if there is an earthquake, then nost
likely you're not going to have those independent
frequenci es.

MR. RUBIN. This is Mark Rubin again from
staff. Yes, Dr. Apostolakis, that's a very good
observation. | would point out that as you said, the
mar gi ns assessment is so stylized that it just
identifies a couple pathways and equi pnent sets that
will get you to safe shutdown. It may not even
refl ect other equi pnent that is inportant for reducing
seismic risk but one mght consider that the first
order of seism c coupling would be the |oss of off-
site power initiation due to seismic, and the
frequency of a seismc-induced | oss of off-site power
woul d be roughly an order of a nagnitude or two bel ow
the other costs of |loss of off-site power, which is
t he dom nant vulnerability to these plants. Marty, is

one or two order about right?
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MR. STUTZKE: It seens about right.

MEMBER APOSTOLAKI S: So what you're saying
is that yes, there nmay be coupling but then the
eart hquake that wll do wll have a very |ow
frequency, so sonehow you have to bal ance the two?

MR RUBIN. | would say yes but to the
nodel ing of the actual contributions where seismc
woul d cone into play, it would be lost in the noise
with respect to the loss of off-site power frequency
which is the primary driver to risk on this design
So if we included it, it would be --

MEMBER APCSTCLAKI S: The sane thing.

MR RUBI N  Yes.

MEMBER APCSTCLAKI S:  The frequency --

MR RUBIN. Two or three --

MEMBER APOCSTOLAKI S:  -- of the earthquake

MR RUBIN. -- figures --

MEMBER APOSTCOLAKIS:  -- would be so | ow
then to --

MEMBER PONERS: | really don't follow the
logic there, George. |If we'll take those plants that

have done a seism c PRAs that we have a frequency of
about 2 tines 10 to the mnus 5 exceeding a safe

shut down eart hquake?
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MEMBER APOSTOLAKI S: | don't remenber,

Dana, but you may be right.

MEMBER PONERS: Ckay. So let nme -- so
could we argue that an earthquake that threatens the
integrity of the plants have roughly 2 times 10 to the
m nus 67?

MEMBER APOSTOLAKI S:  Ri ght.

MEMBER POWNERS: And the potential for 2
times 10 to the mnus 6 earthquake of causing a
station bl ackout, seens to ne, is 1

MEMBER APOSTOLAKI S:  And t hen?

MEMBER POVERS: Well, | mean the nunbers
were all order a nagnitude bigger than anything that
you' ve got up there.

MR. RUBIN. This is Mark Rubin again from
the staff. | can only give you a partial answer to
your question, because of the limtations to the
net hodol ogy that was used to assess seismc risk and
vulnerability on this plant. The safe shutdown
eart hquake is part of the design basis. The seisnc
mar gi ns assessnents are typically done at a higher g
| evel |oading. However, the g level required to give
you | oss of off-site power but not station bl ackout is
much | ess, .05 g, something along that order. So the

frequency would consequently be higher, but the
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equi pnent i s quite robust and has been denonstrated in
t he sei smc margi ns anal ysis to give you capability of
about .3 g or well above.

MEMBER PONERS: But that's -- | nmean al
you're saying is that as long as the earthquake's
bel ow t he saf e shut down eart hquake, the on-site power
will work. And |I'm saying, okay, yeah, what happens
when you exceed that, and what's the probability of
exceeding that? | nean | don't know for this
particul ar plant, but the nedian of those plants that
have done seismc PRAs, it's about 2 tines 10 to the
mnus 5th. So say it's 10 to the minus 6th. Ckay,
now -- but still in order of nagnitude nore than any
nunber on that charge on there.

MR RUBIN. Well, we don't have a seismc
PRA for this design nor is one required unless the
change can be denonstrated to require a very extensive
analytical treatnent. This is not a risk-inforned
application, so basically we'd be | ooking for issues
related to adequate protection and at a screening
which is somewhat coarse to nake that determ nation
| thin what Marty's done i s made a deterni nati on based
on the licensee's qualitative assessnment that there
are not such overriding or significant seisnc

concerns that it would significantly change the
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conclusions and findings. But again, the on-site
energency AC power systemis assessed for well beyond
SSC seismic |oadings in the safe shutdown anal ysis
part of seismic margins. But, of course, at sonme g
| evel, they will indeed fail and you'll | ose both off-
site power and AC. That's absolutely correct. So
your observation is true.

MEMBER POWNERS: | nean -- see, the
guestion is is it okay to have punps that need
contai nment pressurization in order achieve that
positive suction head? It seens to me we have | ooked
from a risk perspective at the wong classes of
accidents, by an order of magnitude, we've | ooked at
the wong cl asses of accidents.

MEMBER APOCSTOLAKI'S: | nean we have heard
nunbers, even here in the last five mnutes. It
doesn't appear to be too difficult to go back and | ook
at sone of these nunbers and see -- and nake a case
but maybe, you know, the nunber is higher or |ower or
t he sane.

MR. STUTZKE: | would argue a little bit
differently. Wen you | ook at the station bl ackout,
what you're tal king about is once off-site power is
recovered, okay, once you're out of the blackout, you

need the over pressure credit. OCkay? During a
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station blackout, you don't need the credit or not
because you can't run the LPSI punps anyway. So who
cares? Ckay? Like this -- like the issue with
seismic risk is that if | have a | arger earthquake, |
will generate an off-site -- loss of off-site power,
and | may create a LOCA sonmehow. GCkay? And during
that -- in order to mtigate that LOCA, then | need to
run | ow pressure systens, and | need to nake certain
that they're okay. So the question is can | nmake a
LOCA at the sane tinme |'ve reached the contai nnent
because of the earthquake? GCkay? And ny argunent
woul d be you need a real ly big earthquake to break the
contai nnent, well above the SSE. They're very robust
structures like this. Break the reactor cool ant
system piping due to a LOCA requires another pretty
good size --

MEMBER APOSTOLAKIS: So essentially,
again, the argunent comes down to what is the
frequency of that huge earthquake?

MR. STUTZKE: Right.

MEMBER APOSTCOLAKI S:  And Dana nentioned 2
times the mnus 5. He was willing to go down to 10 to
t he mnus 6.

MR STUTZKE: But that's --

MEMBER APCSTCLAKI S: But you are arguing
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that even that is a high nunber?

MR. STUTZKE: That's a high nunber because
the capacity, you know, the seismc capacity for
things |li ke the contai nment or the LOCA piping itself
is on the order of 2 to 5 g's. It's well above the
saf e shutdown eart hquake.

MEMBER APOSTOLAKIS:  For this plant, 2
g's?

MR STUTZKE: For seismic fire, not the
SSE saying to actually break the contai nnent, but in
response, it's a pretty |arge nunber.

MR RUBIN. As part of this -- Mark Rubin,
again -- as part of the seismc nmargins analysis,
that's what they do. They validate fragility of the
essential conponents needed to denonstrate the two
safe shutdown paths. And typically the conponents
Marty just mentioned cone nowhere near to being the
[imting conponents where you might run into sone
difficulties. There are a nunber of others wi th nuch,
much lower fragilities.

MEMBER CORRADI NI :  Li ke what, Mark, for
exanple -- gee, it's been a long tinme. There may be
some instrument racks, relays that shatter when they
don't use rotary relays, a whole nunber of things.

MEMBER APOSTOLAKIS: Relays are a big
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pr obl em

CHAI RMAN SHACK:  And again, it's the delta
we're looking at. | nmean if the seismc, you know,
will the EPU nake a difference to the seismc risk?
You know? | nean if you're losing all this equipnent
whet her you've got an EPU or not, you're in trouble.
You know? This is focusing not on the -- again, it's
not an absolute risk -- | think Dana's right. In
absolute risk terns, seismc domnants this point.
The question is whether that's really affected by the
EPU or not. But we have to nove on.

MEMBER BONACA: W need to nove on, Yyes.
We al so need to take a break soon, so.

CHAI RVAN SHACK: Maybe this is a good
point just to --

MEMBER BONACA: Should we stop now and
t ake a break.

MEMBER KRESS: Let's finish the risk.

MEMBER BONACA: Let's finish this part
here and then --

MR. STUTZKE: Human reliability. Okay.
@ asses on. kay. Wen the |icensee | ooked at how
the inpact of the EPU changed post operator hunman
reliability, they did go back to their math

cal cul ati ons and | ooked at how nuch ti me was avai |l abl e
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for operator response, and you knowthat the tinme gets
shorter. And they also | ooked at how t hat affected
their estimation of the cognitive error portion of the
human reliability. Now they're not running a tine
reliability correlation, soasmll changeinthe tine
doesn't necessarily change the cognitive error
probability. That's because tine has discretized it's
bin, and if it doesn't change fromone category to the
ot her, there woul d be no change fromthe probability.
They di d recal cul ate sone of the events using the EPR
HRA cal cul ator. They're using cost-based deci sion
tree. |In sone cases, when they judged the tinme, it's
not the inportant driver, but there may be other
causal factors. In other cases, they used an HCR for
time-sensitive types of errors.

MEMBER APOSTOLAKIS: So what was the
shortest time and how much shorter did it becone?

MR. STUTZKE: | knew you woul d ask. Well,
for an exanple, okay, operator fails to inhibit ADS
during an ATWS scenario. kay? Fourteen m nutes pre-
EPU, 12-1/2 m nutes post-EPU

MEMBER APOSTOLAKI S:  That's the shortest?

MR STUTZKE: That's the smallest sort of
change, 95 seconds versus 80 seconds, no change, no

change, no change.

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

99
MEMBER APOSTOLAKIS: Oh, 95 seconds?

What ?

MR. STUTZKE: GCkay. For exanple, he fails
to inhibit ADS when he has an i sol ated reactor vessel.

MEMBER APOSTOLAKI S:  Ri ght.

MR. STUTZKE: It changes from 95 seconds
to 80 seconds.

MEMBER APOSTOLAKI S:  And they were able to
tell us how nuch the probability changes?

MR. STUTZKE: Yes.

MEMBER APOSTCLAKI'S: That's a renarkabl e
achi evenent .

MR RAZZAQUE: | think --

MR. STUTZKE: But again, it's |ooking at
smal | changes.

MR, RAZZAQUE: | think the point is
nunbers that short, the probability of error is very,
very high to start with, and it's reflected in the
baseline as well as the delta change. And we woul dn't
expect a difference in HRA nunbers to be realistic.
It would be within the uncertainty bounds of the
nodel i ng t echni ques.

MR. STUTZKE: One thing | will --

MEMBER APCSTOLAKIS: So why are you

trusting the HCR? | nean this staff has never
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reviewed it?

MR STUTZKE: No. That's not true.

MEMBER APOSTOLAKIS: Has it?

MR, STUTZKE: NUREG 1842 --

MEMBER APOSTOLAKIS: No --

MR. STUTZKE: -- is a conparison of the
known HRA net hods.

MEMBER APOSTCLAKI'S: Yes. But that was
just with practices. | nean there was never any
review of an actual nodel. It was just a discussion
of they do this, they do that.

MR STUTZKE: That's true.

MEMBER APOSTOLAKI S: But nobody really
| ooked at how they do it. But we have al ready --

MR STUTZKE: Well, | nean the --

MEMBER APOSTCLAKI'S:  -- an SRM to address
t hi s.

MEMBER BONACA: The only tinme that it is
reported in the SCR, and we discussed it at the
subconmi ttee, was the containnent, that atnospheric
dilution time. It went from42 hours to 32 hours.

MEMBER APOSTCLAKI'S:  That's fine with ne.

MEMBER BONACA: Well, that's right. W
were told that nothing else really changed

significantly and so. W didn't see that table that
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you' re quoti ng.

MEMBER APOSTCOLAKIS: Yes. The table is
very good. | don't know why -- is it part of the
public record now?

MEMBER BONACA: No.

MR. STUTZKE: It'll be part of the 120
percent safety eval uation

MEMBER APOSTCLAKIS: We can't have that

now?

MR. STUTZKE: | think we can arrange
sormet hi ng.

MEMBER APOSTCLAKIS: | think the rule is
if you refer to a docunent, it beconmes part of the
record.

MEMBER BONACA: | nean this is new

i nformation.

MR, STUTZKE: Well, nmy point is this,
let's flipontoslide 9. It's all of the hunman
errors that they changed for related to ATWS, these
are the ones: ADS inhibition, isolated/ non-isolated
reactor vessels, dropping water down to top of active
fuel, running slicks and backup scram

VWhat | think is inportant about this is
shown on 10. [It's not necessarily what the actual

nunbers were. Wiat we need to know from a non-ri sk
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informed I'i cense anendnent is did human failure events
beconme nore or less significant as a result of the
power you uprate. As you |look at the bottom half
here, these are human errors that were significant
prior to the EPU and they remai ned significant post
EPU. The ones with the asterisks are the ones that
had their probabilities changed.

| think what's nore interesting about
this, first of all, significant is as defined in Reg
Gui de 1-200 that says it has a raw val ue bi gger than
two or a fussel vessely bigger than 5 e mnus 3.
VWhat's nore interesting about this is some human
events becanme significant as a result of the EPU
controlling level wusing HPCI-RCIC. Initiating
depressurization -- that's because of the influx of
t he enhanced CRD success criteria. These actions,
even though their probabilities did not change, becane
nore inportant because the structure of the nodel
changed.

So | think that's the real nessage here,
and to --

MEMBER APOSTOLAKIS:  So what -- in terns
of the decision that the Agency is facing, what does
that mean? It's just information?

MR. STUTZKE: It's informati on. \Wen |
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get to the summary slide, my conclusion is that the
changes of these human error probabilities is a smal
influence on the total change of the core danage.
What's really driving it is the change in success
criteria for enhanced CRD. And that's what we've
never seen.

MEMBER APCSTCLAKI S: Now we keep sayi ng
this is not a risk-informed application. O course,
it's true. But how does the human perfornmance -- how

is the human performance taken into account in the

non-risk-informed -- not risk-infornmed application?
It can't be, right? 1 mean unless you go through
this, you will never really see anything because you

don't address that issue. Not you personally.

MR STUTZKE: That's true.

MEMBER BONACA: |I'mreally troubled by it.
| mean we had a full two days' of commttee neeting
t hat we asked questions about tinme, and we had -- this
i nformati on wasn't provided. W didn't see the table.
W didn't discuss the table. |In fact, we asked
specifically the question, and the answer was t he only
time that it is affected is the one for 42 hours and
32 hours.

M5. BROWN: | believe we said at that

poi nt we were addressing the nost significant tine.
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Through t he presentation, we had ot her exanpl es where
the time had changed.

MEMBER BONACA: Yes. But it was
verbali zed and said, oh, yeah, but it is nothing. |
mean | was there so | think I --

M5. BROMWN: Yes, sir.

MEMBER APCOSTOLAKI S:  You were probably
chairing it.

MEMBER BONACA: No. I'monly saying it
because this introduces nmany different kind of
di scussion, and I -- you know - -

MEMBER CORRADINI: Can | ask you a
guestion just to verify. Just to repeat what you
said, because | thought I -- what | renenber is
simlar -- is that these change in the hunman
performance are smal |l conpared to the success criteria
relative to the prior discussion we had in terns of
internal events driven by this containnent to over
pressure or |'lIl say containnment integrity issue --

MR STUTZKE: That's correct.

MEMBER CORRADINI: So there are stil
effects here, but these effects are swanped by the
previous effects? Am| --

MR STUTZKE: That's correct.

MEMBER CORRADINI: Ckay. And agai n,
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that's what we did here. | think it's --

MEMBER MAYNARD: For ny clarification
t hese tine changes you're tal king about are really
done at 120 percent, not the 105 percent? |Is that --

M5. BROMWN: Yes, sir.

MR, STUTZKE: Correct.

MR. RUBIN. And what's -- Mark Rubin again
-- what's interesting fromthe assessnent of this
plant is normally for the BWR power uprates, the only
pl ace we see an inpact is fromthe timng effect of
t he operator responses. And we -- so we look at it in
some anount of detail. And you' re seeing nore detail
here than perhaps was given at the subconmittee, and
| apol ogi ze for that. As was nentioned, our analysis
doesn't -- was done at 120. These same concl usions
woul d not necessarily apply at 105 percent.

MEMBER BONACA: Yes. | understand that
but the point is that nothing specific was presented
about the 105.

MR RUBIN. Right.

MEMBER BONACA: Everything was presented
about the 120 with a generic statenent that there were
no significant changes and is applying to the 105
percent case, too. So the distinction really was not

made.
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MR RUBIN: Yes, sir. Wat drives the

risk inpact, | think about 90 percent of it is the
change in the CRD success criteria capability which si

a hardware issue. That's kind of unique for a BWR
uprate. And that was what M. Stutzke focused on, and
if we were msleading or inconplete in any way, |
apol ogi ze. This is about 10 percent of the

contri bution.

MEMBER APOSTOLAKI S:  So, again, come back
to the main conclusion that it's the acceptance -- |
nmean t he success criteria that really donmnate the --

MR STUTZKE: That's correct.

MEMBER APOSTOLAKI S:  And the inpact of
t hose changes in the success criteria is already part
of the review of the traditional determnistic
anal yses?

MR. STUTZKE: No.

MEMBER APOSTOLAKI S:  No?

MR. STUTZKE: Only for the contai nment
acci dent pressure curve.

MEMBER APOSTOLAKIS: | don't understand
this. | mean it's a not risk-informed application
because the rule is not risk-inforned, right? So
presunmably, the mmjor inpacts of the power uprate are

investigated in the traditional -- you know, in the
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rule -- the rule --

M5. BROMWN: Yes, sir.

MEMBER APOSTOLAKIS:  -- and the regul atory
gui des.

M5. BROMN: Yes, sir. W have a different
group that reviews the --

MEMBER APOSTOLAKIS: Right. | understand
t hat .

MR RUBIN. | think |I can provide
perspective for you, sir.

MEMBER APOSTOLAKI S:  So now we have -- |et
nme finish the thought here. Here conmes a risk anal yst
and says fromthe PRA perspective, | have changes in
t he success criteria and | have changes in the human
factors or the human performance. W have agreed that
t he changes in the human performance are not captured
by the rule. Wwen | say the rule, | mean the
deterministic evaluation. Are the changes in the
success criteria or the inpact of those on the plant
captured by the rule so at least | will feel better
gi ven the conclusion that Marty's giving me that the
i mpact of the human factors is secondary to the i npact
of the success criteria.

M5. BROWN: Sir. Are --

MEMBER APCSTCOLAKIS: Are these captured?
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M5. BROMN: -- are you asking whet her or

not the staff, the human factor staff went back and
used these risk insights --

MEMBER APOSTOLAKI S:  No.

M5. BROAN: -- as part of their review?

MEMBER APCSTOLAKI'S:  No. Wat |'m saying
is we have two conclusions that -- or two nessages
that |1, at |least, perceive fromMarty. One is if |
were to do a PRA another uprated plant, for the
uprated plant, | would have to revisit the success
criteria, and | would also have to look at the
performance of the humans, right? But this is not a
ri sk-informed application.

MR. STUTZKE: Right.

MEMBER APCSTOLAKIS: So in principle, |
can conpletely ignore what you' re saying and nake ny
decision using the rule. The question is now are
parts of what Marty is saying captured by the rule
itself so | will feel better that at |east sonething
has been done about these things? And we have agreed
t hat t he human perfornmance i s not captured, because we
don't look at timng and all that in the rule. And
t he question nowis the success criteria, when you go
formtwo to three or fromthree to two, would that be

investigated withintherulesol'll feel better that,
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you know, at |east we caught what the PRA says is
dom nati ng?

M5. BROAN:  Mark?

MR. RUBIN  Yes, sir. Tough question
"1l try to give a tough answer if | can. Having cone
from both the determ nistic teach anal ysis side and
PRA, I"mgoing to give you a bifurcated answer. The
answer to your question is yes and yes. But you have
to differentiate design basis analysis requirenents
from severe accident beyond design basis success
criteria and plant response and capability. Changes
in success criteria due to the power uprate wll
i ndeed be reflected as they inpact the Chapter 15
desi gn basi s accidents and their acceptance criteria.

For exanple, if success criteria for a
large or snmall break LOCA changed from one to two
punps, that would be reflected in the staff's safety
anal ysi s, and there would be thernohydraulic
cal cul ations that woul d ei t her be revi ewed or possibly
confirmatory analysis to verify it. So in DBA space,
it would be reflected. The reason the CRDs are not
reflected changes in success criteria in the steps
traditional deterministic response is they're not a
safety-rel ated systemand are counted on to respond to

desi gn basis accidents. Though as we all know, they
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have considerable capability, as the fire at this

pl ant showed us, to respond to a | ack of hi gh pressure
makeup. But that capability is only reflected in the
pl ant's PRA because it's beyond design basis, and
they're not safety systens.

I n PRA space, we try to showthe realistic
capability of the success criteria for sequences that
go wel |l beyond design basis.

MEMBER BONACA: | think this is becom ng
an extension of the subconmttee neeting and we had a
probl em

CHAI RMAN SHACK: Yes. W need to get to
t he concl usi on.

MEMBER BONACA: That's right. | nean
we're -- this is new information --

CHAI RMAN SHACK: One response to your
guestion, George. You know, it's inportant but it,
you know, it's changed the CDF by, you know, 1.8 tines
10 to the minus 6. 1In determnistic space, you know,
you' re not | ooking at changes |ike that.

MEMBER APOSTOLAKI S:  No. But that was not
really ny question.

CHAI RVAN SHACK: Wl --

MEMBER APOSTOLAKIS: M question is

because we keep -- | nmean it's not just --
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CHAI RVAN SHACK:  Well, no --

MEMBER APOSTOLAKI S:  -- the operate. |It's
also the license renewal --

CHAI RMVAN SHACK: Let's nove on to the
sl i de.

MEMBER APOSTCLAKI'S: W have rules --

CHAI RMAN SHACK: W just got to nove on.

MEMBER APOSTCLAKI S:  We have rul es that
were pronul gated before risk informati on was used to
the extent it is being used now by the agency. And in
order not to open up again the rule and start revising
it, we have agreed to go with those rul es, even t hough
they're kind of old, and have the PRA infornmation as
an addi tional piece of information. And |I'm wondering
how much of the insights that we gain from the PRA
are, one way or another, covered already in sone
determnistic way. That was really the question, not
the 10 to the minus 7. | mean there you can argue,
you know, whether it's correct or should be higher or
| ow.

CHAI RVAN SHACK: Okay. W need to nove
this --

MEMBER APCSTOLAKIS: And then Mark's
answer really focused on the design basis issue,

right? The basis of the approval is whether your
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design basis is still acceptable.

MR RUBIN. | would say it focused on
bot h, sir, because the deterninistic anal ysis | ooks at
t he desi gn basi s acci dent response capability changes
while PRA | ooks at everything. Well, everything is
too strong a statenent.

MEMBER APOSTOLAKIS: No. It does. It
does. It does.

CHAl RVAN SHACK: In the ideal world, it
does.

MR RUBIN Yes, sir.

CHAI RVAN SHACK:  Just | eaves out seismic.
kay. Let --

MEMBER APOSTOLAKI'S:  No. PRA doesn't.

CHAI RMAN SHACK: (Ckay. Let's nove on.

MEMBER APOSTCOLAKI S:  The humans do.

CHAI RMAN SHACK: Let's try to wap up this
prior to the end.

MR. STUTZKE: Let me nove on. Briefly,
about PRA quality, the conclusion is that the nodel
has adequate quality to support --

MEMBER APOSTOLAKI S:  But, you know - -
excuse nme, Marty -- because there is another session
tomorrow. We're going to | ook at Regul atory Gui de on

fire protection and simlar issues cone up there.
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So it's a bigger issue than just the Browns

MEMBER BONACA: Let's get to the |ast -

MR. STUTZKE: Yes. Just go to the | ast

VEMBER APOSTOLAKI S: Go to the one after

VMEMBER BONACA: To the bottom of the | ast

MEMBER APCSTCOLAKIS: Go to the thank you.

MR. STUTZKE: kay. So you can see the
in the post-EPU risk netrics for all the
Summarize again -- it appears the largest, in

s the change in success criteria on enhanced

CRD flow, then the CAP credit, and then finally the

HRA, the point being we have not found any speckle

ci rcunstances that rebut the presunption of adequate

pr ot ect

Regul at

per cent

Mari o.

ion af f orded by conpliance wth t he

i ons.

MR. BANERJEE: This is all for 120
?

MR. STUTZKE: Yes, 120 percent. Ckay,
Thank you.

MEMBER BONACA: Why don't we take a break.

CHAI RVAN SHACK: kay. Be back at five
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of .

(Wher eupon, off the record at 10:44 a. m
and back on the record at 10:58 a.m)

MR. CROUCH. On the record. Before we get
started on the next discussion, I1'd like to go back
and clarify a point froman earlier question raised.
The questi on about the injection of hydrogen, woul d we
be running it, the cycle, unmtigated or how woul d we
handle it and we responded we would increase the
hydrogen so it would be mtigated, we conferred back
with your staff at the plant and we want to clarify
that. That's not what the plans are. The plans are
that we would run at a | ow | evel of hydrogen, the sane
as what we're running on 2 and 3, until we do the
nobl e netal s applications which is going to be done in
a md cycle application after approxi mately 90 days.
You have to wait a short period of tine for the proper
| ayer of oxidation to build up onthe fuel. So | just
wanted to clarify that before we went on

W have with us today Ji mWl cott and Bil |
Eberley who are our nanagers responsible for
cont ai nment overpressure analysis and I will turn it
over to Jim

MR. WOLCOTT: Good norning. Today's

presentation is going to focus on the conservatisms
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that are in our licensing basis, MPSH anal ysis, that
we showed and di scussed at the subcomm ttee two weeks
ago, a conparison of Browns Ferry's COP credit to the
rest of the industry. W'Ill show sone realistic
anal yses of MPSH and COP dependency and we'l |l discuss
alittle bit nore about the risk evaluation that we
used to determne COP risk based on probability.

This is an ECCS schematic that's
sinplified to show the parts of the ECCS systemt hat
are of interest to an MPSH anal ysis. Brown Ferry has
four RHR punps which are shown in blue there and each
one of themhas its own RHR heat er exchanger that it's
lined upto. So there are four RHR heater exchangers.

The RHR system takes suction from the
suppression pool and it perforns several functions.
It can perform core cooling which is |abeled LPC
there. It can perform contai nnent cooling by spraying
either the drywell part of the containnent or the
torus part of the containment and it can return water
directly to the suppression pool for direct
suppressi on pool cooling.

W al so have four core spray punps which
are shown in yellow on the right-hand side of the
diagram and they also take suction fromthe

suppressi on pool and they just performa core cooling
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function.

Thi s di agramal so shows our ECCS strainers
synbolized on here. W have GE stacked di sk
strainers. There are four of themand they are on a
common ECCS ring header. So all of our punps share
all of the strainers through a comon header. Next
sli de.

The MPSH anal yses that we presented for
Unit 1 are done at 120 percent of original licensed
t hermal power and t hat woul d bound any result we woul d
expect to see at 105 percent. There are four design
basi s events or |icensing basis events at Browns Ferry
that require containnent overpressure in order to
satisfy vendor's required net positive suction head
for the RHR or core spray punps and that's the | oss of
cool ant accident, anticipatedtransi ent without scram
station blackout and Appendix R fire. Next slide.

This slide shows a table of containnent
over pressure magni t udes and durati ons that are used by
other BWRs that are |licensed for extended power
uprate. The two colums to the right there are the
nost inportant ones. They show t he peak contai nment
overpressure required for a LOCA and the duration
col utm shows how many hours that's needed for. Browns

Ferry is in the bottomrow there and as you can see,
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what Browns Ferry is needed is in line with other
uprat ed pl ants.

MEMBER BONACA: But the Browns Ferry ones
you are listed here, the bottom is the LOCA the
| ong-term LOCA.

MR WOLCOTT: Yes. These are all LOCA
compari sons.

MEMBER BONACA: Ckay. So you have not --
You' re tal king about the other special events |ater?

MR WOLCOTT: We'll show charts of the
special events. As far as conparison is concerned,
anal yses of the special events for containnment
overpressure i s sonewhat new and so all these plants
woul dn't have anyt hi ng docket ed one way or anot her on
special events. So we just chose that one event.

MEMBER BONACA: | under st and.

MR SIEBER It's unlikely.

MEMBER BONACA: |t serves the purpose, but
you wi I | tal k about the Appendi x si de of the scenari o.

MR WOLCOTT: Yes.

MEMBER BANERJEE: Was Appendi x R
consi dered for Vernont Yankee?

MR. WOLCOTT: Yes, starting at Vernont
Yankee i s when power uprate licensing started to | ook

at these special events in detail and Appendi x R was
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consi dered for Vernont Yankee.

MEMBER BANERJEE: So when you show your
results, would you please put it in the context of
what we saw at Vernont Yankee as well or sonebody
coul d?

MR LOBEL: This is R chard Lobel fromthe
staff. For Vernont Yankee, are you questioning
Appendi x R?

MEMBER BANERJEE: Yes.

MR. LOBEL: Appendix R they did not
requi re contai nment overpressure. They went back and
reassessed and found that they could take credit for
a second service water punp and with the addition of
anot her service water punp, they didn't need
cont ai nment overpressure for Appendi x R

MEMBER BANERJEE: Thanks.

MR. LOBEL: O for station blackout. They
needed a little for ATWS.

MEMBER BANERJEE: So the only events they
needed it for was LOCA.

MR LOBEL: LOCA and a little bit for
ATWS, less than the value that's up there for ATWS

MR. WOLCOTT: Next slide. W're going to
present event analysis for two of the events, LOCA and

Appendi x R That's the same two events that we | ooked
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at at subconmittee. W have these slides sequenced
such that we can sequence different paraneters onto
this graph one at a tinme. So there are |ike four
slides there that sequence things off and on.

"1l start by tal ki ng about the sane thing
that we presented at subconmittee. That's kind of our
base case. The top red line there is the anount of
cont ai nment pressure that we expect to see in a LOCA
event based on the |ong-term anal ysis by using
assunptions that drive the contai nment pressuretoits
m ni mum val ue.

MEMBER ABDEL- KHALI K:  Excuse ne. How
would this red |ine change if the anal ysis were done
at 105 percent power?

MR. WOLCOTT: It would be a little bit
| ower .

MEMBER ABDEL- KHALI K:  Okay. So why do you
say the 120 percent analysis is bounding for 105
percent ?

MR. WOLCOTT: Because the other two |ines
would also be lower by the sane anount. The
di fference between the power |evels for this |ine has
to do with the vapor pressure contribution fromthe
pool and that vapor pressure contributes to

contai nnment pressure and it takes away fromthe MPSH
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equation by the sane anount really because they're
both -- The vapor pressure termis really in both of

t hose and so the margi n between, say, the red |ine and
the green line as you change power |evels woul d not
get smaller. The green line would go down and the red
line would go down, too.

MEMBER ABDEL- KHALI K: So you have
calculations to support that the red line would go
dowmn by a snaller anmount than the green line, for
exanpl e.

MR. SIEBER. By the sane anount roughly.

MR WOLCOTT: W have the red line, |
think, for 105 percent, but this analysis for Unit 1
was done only at 120. So I'mgiving a little bit of
change judgnment when | say that.

MR. SIEBER:. Now that step change at eight
hours, that's a change in the cal cul ati onal nethod, is
it not?

MR. WOLCOTT: That's correct. So noving
on down to the green |ine, that woul d be t he anount of
contai nnment pressure in psia that we need to add into
the net positive suction head equation for a core
spray punp in order to just equal for the required
MPSH.

The disk continuity that's in the nmiddle

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

121

of that green line there is a reflection of the
vendor's ti me-dependent MPSH requirenents and t he way
we've inplemented that is we've just chosen to
inmplenment it in steps. So at eight hours, we go to
t he 24-hour MPSH

MR. SIEBER  Yes.

MR, WOLCOTT: We just took it in discrete
steps. So that's not a real phenonena. |It's just a
change in the rules to make it nore difficult to neet
the MPSH requirenment if the duration of the event
reaches ei ght hours.

The bl ue l'ine down i s the sanme i nformation
for RHR punps. |It's significant here that in the
|icensing basis LOCA the RHR punps don't require
cont ai nment overpressure. The dotted |ine across the
m ddl e of the chart is atnospheric pressure at Browns
Ferry. So any of these lines that are bel ow t hat
dotted line represent not needing containnment
over pressure.

MEMBER CORRADINI:  So can | just say back
to you what you just said so | have it right. If we
were to go from 120 back down to 105, the green |ine
woul d fall below the dotted |ine.

MR. WOLCOTT: No, the green line would

still be above the dotted line. Wat | was trying to
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describe thereis that the greenline and the red line
woul d fall together.

MEMBER CORRADI NI:  Right. That's what |
remenber when Sai d asked the question about it. But
the green ine would still stay belowthe dotted Iine.
So let me just ask a different question because |'m
trying to unwap it. So this is a design basis
cal cul ati on.

MR WOLCOIT: Yes, sir.

MEMBER CORRADI NI : Ckay, and the red line
is representing the lowest that the containnment
pressure woul d be.

MR. WOLCOTT: Correct. By selecting
assunptions to drive the pressuretoits | owest rather
than its highest.

MEMBER CORRADI NI :  Ckay. And then in the
-- | should have this witten down. | apol ogi ze.
don't. Depending on the sequencing, you need the
contai nnment spray as the limting one under this tinme
sequence. |Is that correct?

MR. WOLCOTT: The containnent is being
sprayed in this event.

MEMBER CORRADI NI :  Ri ght.

MR WOLCOIT: Because it's one of the

things that drives that red |ine down. Maybe I
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m sunder st ood.

MEMBER CORRADI NI :  The core spray.

MR. WOLCOTT: The core spray. Yes, sir.
The core spray punps are the only punps that require
cont ai nnent over pressure just because of t he
difference in what their required MPSHis. So the RHR
punps don't require contai nment overpressure for this
event in order to neet the vendor's MPSH. That's
significant because the RHR punps are a l|lot nore
inmportant to safety. They're able to cool the core
and the containnent at the sane tinme; whereas, the
core spray punps can just cool the core.

MEMBER CORRADINI: So just one nore
sumary question to get back to what Tomwas aski ng at
the subcommittee neeting which is you re defining
degradation in eight hour and 24 hour increnents and
t hen al so the degradation is assuned not -- I'mnot to
restate what he asked in the subcommttee which is
it's not a degradationinflow It's just essentially
a failure to perform

MR. WOLCOTT: No. The time dependency
woul d be cumul ati ve wear and tear on the punps caused
by the cavitation. So in this time duration, there's
no perfornmance i ssue with that degradation

MEMBER CORRADI NI :  You woul d expect --
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MR WOLCOTT: In other words, the head
fl ow performance is expected to stay the sane.

MEMBER CORRADI NI :  Thank you.

MEMBER BANERJEE: | guess the issue that
came up at the subconmittee neeting was how i nventory
and ener gy was being partitionedin these cal cul ations
which we, if | recall, were done by GE or sone part of
them anyway. So there was inplicit in this sone
maxi mum fracti on of the energy that was going to into
heati ng up the pool and sone portion of the inventory
that was going into the contai nment.

So depending on how you assign or
partition these, you could get different answers. |
guess the question still remained inny mnd after the
subconmittee neeting as to what was the basis for this
partitioning. Wat was giving you the | owest
cont ai nnent pressures and t he hi ghest pool
t enper at ur es.

MR. WOLCOTT: Let's go to the next slide
and tal k about that.

MEMBER BANERJEE: Ckay. And this is true
for all of the cases we're tal king about.

MR. WOLCOTT: The next slide may go sone
way to answer that question. \Wat we' ve added here

then is what is now the highest red |line and that
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woul d be cont ai nnent pressure we woul d expect for the
exact sanme event sequence by taking assunptions, one
of which is how we partition the energy flow there.
W take all the assunptions so as to maximze
cont ai nment pressure.

MEMBER BANERJEE: M nim ze or maxim ze.

MR. WOLCOTT: The upper one is maxim ze.

MEMBER BANERJEE: (kay. Right.

MR WOLCOIT: So as we range our
assunptions fromassunptions that drive it to its
mninmumto those that drive it to its maximum this
shows us the range of results that you get in the
actual contai nment pressure.

MEMBER BANERJEE: And what about the CS

range? Presumably when you go to conditions where the

energy maximzed going into the containnent, it's
m nimzed going into the pool. | don't know exactly
how you're partitioning this. 1'mjust guessing.

MR. WOLCOTT: | plotted that out and there

is alnobst no different in the pool tenperature here.
So from an energy standpoint, it's not so much as a
partitioning in energy just fromwhat | | ooked at, but
rat her assunpti ons such as how nuch noncondensabl e gas
is present in the containment to start with which

varies over the operation of the plant. It's
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assunptions like that that make the big difference
bet ween whet her you get m nimum pressures or maxi num
pressur es.

MEMBER BANERJEE: So the partitioning of
energy doesn't significantly affect the pressure or
the pool tenperatures. It's just the assunptions
regar di ng noncondensabl es which primarily affect it.

MR. WOLCOTT: Yes. Dilip fromGE is going
totalk about thisalittle bit. Wen we plotted this
out, there was very little difference in pool
tenperature. So | didn't even bother to put it on
here.

MR RAO Dilip Rao fromGE. For this
time duration and the order of hours, all of the
energy within the vessel internals as well as the
inventory and the fuel has been transferred fromthe
vessel into the suppression pool and into the
cont ai nnent air space.

MEMBER CORRADI NI :  So just to follow up
your question to Sanjoy's question, soit is where the

noncondensabl es are that's causing this red line to

nove that rmuch. That's what | -- To get to the nub of
it. | mean | think Sanjoy's question was that he
t hought it was energy partition. | assuned that, too.

Is it mainly where the noncondensabl es are?
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MR. RAO. Yes. The upper line essentially
reflects the fact that we assune an initial relative
hum dity in the drywell of 20 percent versus 100
percent for the lower red line. So the presence of
nor e noncondensabl es in the drywell would then result
in a higher pressure.

MEMBER BANERJEE: So all the energy is
assumed to go into the water in the pool?

MR. RAO The energy is going to be
flushed out of the reactor vessel and initially wll
enter the drywell air space. A fraction of that is
assurmed to be directed i Mmediately and directly into
t he suppression pool. The rest of it is assunmed to
mx with the drywell atnosphere and then flowinto the
pool, the liquid then flow into the pool.

MEMBER BANERJEE: But then what fraction
isinitially assuned to go into the water and how much
into the atnosphere? Wat's that fraction?

MEMBER CORRADI NI :  There's no bypass.
think the way | interpret his --

MEMBER BANERJEE: No, the initial peak.
So there are two stages to this. So let's tal k about
the first ten mnutes. Wat fraction is supposed to
go into the water and into the air?

MR. RAO The assunption we have is that
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100 percent of the water comng out of the LPCl is
sprayed into the drywell and this is for the purpose
of mi nim zing contai nnent pressure air and 40 percent
of the hot water from the vessel is assuned to mXx
with the drywell before flowi ng dowmn to the pool.

MEMBER BANERJEE: \What about the stean®

MR RAO This is the total energy from
t he break.

MEMBER BANERJEE: |'mstill not
under standi ng. How nuch of the total energy that's
comng out in this LOCA or whatever event is going
into the water in the pool and how nmuch of that energy
is going into the atnosphere? Maybe |'m m ssing
somet hi ng, but --

MR LOBEL: This is R chard Lobel fromthe
staff. Maybe | can try to approach it froma
different way. You have to understand that this is
all one calculation. The reactor vessel and the
containment are both nodeled together. They're
coupl ed and the break is going to put the mass and t he
energy out into the drywell and then the contai nment
nodel is going to determne how nuch stays in the
drywel | and how nuch goes to the suppression pool. So
the fraction that goes one place and another is

controlled by things like volune and break flow and
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hum dity and those kinds of things that are put into
t he nodel and the differences that you see in the two
red lines are just the different assunptions that are
made. But all the energy and mass is com ng out into
the drywell first for a LOCA

MEMBER BANERJEE: Thanks for that. |
think that's very hel pful. But now when you exercise
this nodel, what fraction is going into heating up the
water? | realize that you' re not doing two separate
cal cul ati ons which are actual |y boundi ng cal cul ati ons
separately for the pool tenperature and the pressure.
You' re doi ng one cal cul ati on which has a nodel in it
and this nmodel by sone mgic is doing this
partitioning based on sone science sonmewhere. But
what is the fraction --

MR. LOBEL: The sinple -- flow and heat
transfer --

MEMBER BANERJEE: All right. But what is
the fraction that's comng into the liquid and how
much is staying? |'mjust asking for a result of that
nodel , that calculation. How rmuch is going into the
wat er and how rmuch is going into the atnosphere?

MR. RAO Forty percent of the mxture is
going to stay -- is going to be mxed with the

at nrosphere and then flow into the pool.
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MEMBER BANERJEE: |s that the energy or

the mass or what is it?

MR. LOBEL: It's the energy.

MEMBER BANERJEE: So forty percent of the
energy is going into the pool and 60 percent is
staying in the atnosphere. Wat happens if it's 50
percent ?

PARTI CI PANT: (O f the record comment.)

MEMBER BANERJEE: Well, whatever the
nunber is? Let's change it by a factor of 25 percent.
Let's say your nodel is wong by 25 percent. Wat
happens t hen?

MR RAC | don't believe we have the
results for that here.

MR LOBEL: Well, let nme --

MEMBER BANERJEE: Wbul d you get a higher
pool tenperature and a | ower atnospheric pressure?

MR LOBEL: This is R chard Lobel with the
staff again. | think the question isn't so much the
partitioning. Again, it gets back to the assunptions
you nake. You nake assunptions that force the energy
to be one place or another. For exanple, for the peak
pressure cal cul ation, you make assunptions that are
going to maximze the pressure. For an MPSH

cal cul ation, you make assunptions that are going to
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m nimze the pressure and you bias us the assunption.
They bi as the assunptions in a conservative way and so
it's you're not aimng for a certain fraction of
energy one place or another. You're biasing the
assunptions to give you the high suppression pool
tenperature and the | ow contai nment pressure.

MEMBER BANERJEE: Yes. Thanks, Rich.

MEMBER CORRADI NI : Let me just try --

MEMBER BANERJEE: | understand that. What
you're really doing is you' re playing just with the
initial conditions because that's all you can play
Wi th.

MR LOBEL: Well, and sone of the
assunptions in the cal cul ation, too.

MEMBER BANERJEE: Right.

MR. LOBEL: The other thing to renenber
too is that TVA can correct nme if I'mwong, but ny
understanding i s that the suppressi on pool tenperature
is much nore inportant than the pressure and MPSH
cal cul ati ons because of the behavi or of the vapor
pressure curve. A little change in tenperature
reduces MPSH margin nore than a linear change in the
pressure. So the tenperature has a bigger effect. So
t hough - -

MEMBER BANERJEE: You're scaring ne even
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nore now by saying that. The reason is --

VR. LOBEL: But you're doi ng one
cal cul ati on.

MEMBER BANERJEE: | realize that.

MR. LOBEL: And where there is a paraneter
that can affect both the pressure and the tenperature
you usually aimit to maxim ze the suppressi on pool
t enperature because that has the bigger effect.

MEMBER BANERJEE: What you have is, if |
understand this, correct nme, let ne just give you back
what you said, you have, all of you, and you can
correct ne, a code of sone sort into which you put
some i nputs. You have control over these inputs. So
you can play with them But within this code is
hardwi red some nodel which includes the flows fromthe
drywell to the wetwell and the m xing or whatever.

MR LOBEL: No, it's not hardwired. It's
determ ned by the assunptions you mnmake, assunptions
for the geonetric flow path through the bends and t he
downconers for the short term the heat exchanger
characteristics that control the tenperature out in
these tinmes, the volunes, the humdity that you
started with, the suppression pool tenperature you
started with. All those things are inputs that you

bi ased to give you whatever result you're after.
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MEMBER BANERJEE: But ultimately you're

releasing a certain amount of energy into the
cont ai nnent .

MR, LOBEL: Sure.

MEMBER BANERJEE: And there is an issue as
to howthat energy is being partitioned into the water
or intoraising the pressure. Utimtely, that energy
goes into the -- nmi xes the noncondensabl es, rai ses the
tenperature, raises the pressure. Sone of it goes
into the water, raises this tenperature

MR, LOBEL: And it's -- response.

MEMBER BANERJEE: That is an outcone of
this calculation. Right?

MR. LOBEL: Right.

MEMBER BANERJEE: And that nunber is 40
percent or sonmething. Let's say -- Take it as 40
percent going into the water. Suppose it was 50
percent. \What woul d happen there? That's the
guestion |I'm aski ng.

MR. LOBEL: Maybe they can answer the
guestion but the point is that you're biasing this
cal cul ation very conservatively and so you don't have
to answer the question of suppose the energy partition
was different. You' ve --

MEMBER BANERJEE: You're biasing it within
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t he bounds of the code cal cul ati on.

MR. LOBEL: You're biasing it within the
i nput nore than the code. Super-HEX as | understand,
and CGE can correct me again, is nore of a best
estimate code. You bias it by the input.

MEMBER BONACA: \What code was used? |Is
this a licensed code?

MR, CROUCH: Yes.

MR. RAO The effects we're tal king about
woul d be applicable for within the first ten m nutes,
not after that.

CHAI RMAN SHACK: Yes. | don't think we
can review super-HEX here. Let's let himgo on with
their presentation.

MEMBER BANERJEE: All right. But --

MEMBER CORRADINI: Can | get to -- | think
| know what Sanjoy is after. So let nme ask it broadly
and then you can think about it. [I'mstill struggling
with the top red line and the bottom red |ine and
you're saying that the difference there is primrily
relative humdity. That is, one is 20 percent and one
is 100 percent which nmeans that the anmount of
noncondensables in the wetwell and then as |
essentially do the blowdown and all the subsequent

fl owthrough the wetwell condensation and bl ow back
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t he noncondensabl es into the drywell that causes the
di fference in pressurization.

So | think where he's going with this is
have you done a hand cal cul ation, a site cal cul ation,
a confirmatory thing, to say that that is truly the
dom nant difference. |It's not energy partition. |It's
not heat transfer coefficient. It's not all the
t hi ngs where | know he's going with.

VEVMBER BONACA: No, | understand that.

MEMBER CORRADINI: It's a basically --
MEMBER BANERJEE: | can do a hand
calculation | assure you which gives you very

different results.

MEMBER BONACA: But what | would like to
doif we could let themfinish the portion on the LOCA
because they're noving fromcurve to curve. | would
like to know where they're going and then we can ask
guestions at that point if the answer is not there.
At | east we understand that. Then we nove to get the
scenario. So let's do that. Let's conplete the LOCA
portion.

MR WOLCOTT: Add the next set of curves.

MEMBER BONACA: It will be interesting.

MR WOLCOIT: We've added -- This slide

adds curves that are focused on the core spray punps
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by thenselves. W'IlI|l show the RHR punps separately.

This adds two additional net causes of suction head

curves for the core spray punps. The green one in the
center there is the same scenario for the core spray

punps, but it uses less restrictive input. So it's a
boundi ng anal ysis using input assunptions that are
| ess restrictive than the |icensing basis one above
it.

MEMBER BONACA: Wich curve are you
tal ki ng about here?

MR. WOLCOTT: The green one in the mddle.

MEMBER BONACA: The green one in the
m ddl e which is right bel ow at nospheric pressure.

MR WOLCOTT: Yes. |It's |labeled CS
realistic paraneter.

MEMBER BONACA: Realistic paraneter.
Ckay.

MEMBER CORRADI NI :  And can you explain a
l[ittle bit nore about what are those things that make
it?

MR. WOLCOTT: Yes, the basis for choosing
different paraneters to do the mddle curve there is
we chose inportant plant input parameters and took
themat their values that we don't exceed 95 percent

of the tinme based on plant historical data. The
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licensing basis curve here would done taking all of
those things at their tech spec limts which we never
see. So we backed off a little bit for the mddle
line to the ones that we don't exceed 95 percent of
the tinme just to use that as a basis for sonething
that is a bounding analysis heading in the realistic
di rection.

MEMBER POWNERS: |'mjust curious. You
chose 95 percent just because it was a nice nunber.
Right? There was no reason for picking 95 percent.

MR WOLCOTT: | felt confortable with it.
So that's what we chose.

MEMBER POAERS: It is roughly one out of
20 times that you'll be wong or sonething |ike that?

MR. WOLCOTT: So as you can see that
little line there, if | make those assunptions, then
cont ai nnment overpressure is barely required for a core
spray punp atiny bit for a very short period of tine.

The Ilowest green line is that sane
analysis, but rather than to alter the input
paranmeters, we did it without a single failure and
that would be wthout a specific single failure
affecting the RHR systens. So all the RHR systemis
running in the bottomline there and nakes the results

alittle bit better. W have al so generated a new red
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line for that event and it lays right on top of the
other red lines.

MEMBER BONACA: So the single failure in
this case was a loss of RHR train, right?

MR WOLCOIT: That's correct.

MEMBER ABDEL- KHALI K: How can t hat
realistic paraneter red |ine be | ess than t he boundi ng
m ni mum val ue?

MR WOLCOTT: Sone of the realistic
paraneters nove the containnment pressure |ine down.
Sonme of it nove it up, for exanple.

MEMBER ABDEL- KHALI K:  But presumably when
you're comng up with the red | ine which you call the
m ni mum contai nment pressure, you're biasing the
anal ysis to give you the | owest possible red |ine.

MR. CROUCH. That just confirms that.

MEMBER ABDEL- KHALI K: It doesn't.

MR. WOLCOTT: That needs to be expl ai ned.
It's inportant. The red line is determ ned by the
pool tenperature. There are really two big components
that we need to tal k about here. One of themis the
vapor pressure comng fromthe pool water. Wen
back of f on i nput assunptions for the greenlines, I'm
effectively | owering the pool tenperature profile. So

|"'m lowering the profile of vapor pressure that is
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contributing to the red line.

Anot her assunption though we're changi ng
to a nore realistic assunption is how much
noncondensabl e i s present in the containnment to begin
with. That shifts the red line also. The licensing
basis red line is done with 100 percent relative
hum dity which reduces the amunt of initia
noncondensabl e and drives this line to its m nimum
But that's not realistic because we can't therma
dynam cal | y.

W couldn't be within our tech spec linmts
on other things and still have 100 percent relative
hum dity inthere. So the realistic relative humdity
is 50 percent. So that shifts the |ine the other
direction. So these two things offset each other and
it's purely coincidence that the two lines fall on top
of one another. So |I've shifted the line up with one
set of better assunptions and |'ve shifted the line
down with another set. Those two offset one anot her

and it just so happens that they lay on top of one

anot her.

MR RAC This is Dilip Rao. Just by a
point of clarification, | think you really want to
look at the delta between the red line and the

corresponding red |ine.
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MR WOLCOTT:  Yes.

MR. RAO And observe that the gap is
i ncreasi ng when you use realistic assunptions.

MEMBER ABDEL- KHALI K:  No. Regardl ess of
what happens at the punps, |I'm looking at one
paranmeter, real paraneter, which is containment
pressure which we're nodeling. Right? 1'mnot
| ooking at a difference and I' mconparing the ori gi nal
thick red line which is |abeled "Avail abl e Pressure
M nim zes Containment Pressure" against the I|ine
that's pretty close to it which says "Avail abl e
Pressure Realistic Paraneters” and | ' maski ng why does
the line that says "M nim zes Containment Pressure"
exceed the line that says "Realistic Pressure"” by a
tiny anount.

MEMBER KRESS: |It's because that first
line that says "M ninm zes Containnent Pressure"” is a
msnoner. It mnimzes it according to the prescribed
cal cul ational process that is prescribed. EPU is the
process. |It's the minimumin that process.

MR WOLCOTT: [|'mnot sure -- |'mnot sure
| quite agree with that. Driving this entire thing is
t he heat up of the suppression pool. |If | don't heat
up the suppression pool, | don't have an MPSH probl em

and | also have a | ot |ess contai nnent pressure.
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MEMBER ABDEL- KHALI K:  We're not talking
about MPSH. |'mjust conparing the two red |ines.
Ckay? |1'mnot tal king about the differences.

CHAI RMAN SHACK: But hi s contai nnent
pressure depends on his vapor pressure and his
suppressi on pool tenperature.

MR. BOLGER This is Fran Bol ger from GE.
In the derivation of the process, we devel oped the
line that's called "M nimze Containment Pressure.”
You also have to consider various sort of input
assunptions and how t hey i npact the suppressi on pool .
There nmay be assunptions that may vyield a |ower
suppression pool tenperature and that could also
indeed lower this line called "Containnent M ninum
Pressure.” Well, those type of assunptions are
elimnated because the overall effect is an
i mprovenent. So when you develop this "M ni num
Contai nnent Pressure" it has to be |ooked at in
conbination with the inpact of the suppression pool
t enper at ure.

MEMBER MAYNARD: |'d like to -- | think I
understand Said's question here. To ne it |ooks |like
any realistic pressure should fall between the m ni num
and t he maxi numand you have areas where the realistic

paraneters are falling bel ow the mninmm
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MR. WOLCOTT: Right. That's correct.

MEMBER MAYNARD: A pretty sinple | ook at
the graph there, | think.

MEMBER BANERJEE: Therefore, it's not a
mnimum It cannot be defined as a --

MR WOLCOTT: The m ni num woul d be
generated if | did not heat the pool at all, but that
woul d not be neaningful to this analysis. | nean, if
| didn't heat the pool at all, that's how | could
generate the mnimum But, of course, if | didn't
heat the pool at all, we wouldn't be here. 1In these
things we are heating the pool and letting the pool
heat as a driver to this.

MEMBER MAYNARD: | understand. |1'mstill
not seeing why the m ni numpressure i s higher than the
avai |l abl e pressure under realistic programthough, the
par anmet ers.

MR. WOLCOTT: Do you nean what the
physi cal expl anation is?

MEMBER MAYNARD: Yes, just |ooking at the
graph, | don't understand why the mninumisn't the
m ni mum why you have realistic analysis that shows
| ess than the m ni num

MEMBER BANERJEE: It's not the m ninum

It's the m nimumunder a certain set of assunptions.
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That's all. | nean, that's what's been getting us
confused right fromthe subcomittee. Wen you see
m ni mum pressure, it assumes a whole lot of things in
that m ni num and when you see mnaxi mum pool
tenperature, you assunme a whole | ot of things in that
maxi mum So these are -- | think that are tota

nm snomers.

MR. LOBEL: Maybe | could give an exanpl e
that -- Let's pick one paraneter, the heat exchanger
effectiveness. |If the heat exchanger was renoving
nore heat, the suppression pool tenperature would be
| oner and the water that's sprayed into the drywell
and the wetwell would have a |ower tenperature. So
" m | owering the suppression pool tenperature and |'m
| onering the pressure.

But in order to do a conservative anal ysi s
interns of MPSH, | want to keep the suppression pool
tenperature high. So in order to do that, | mnimze
the effectiveness of the heat exchanger. Now |I'm
spraying a little hotter water into the drywell and
the wetwell. So I'mnot mnimzing the pressure but
|"m giving the nbost conservative cal culation that |
can use for MPSH

Everythingis connectedto everythingelse

inthis analysis and, like | say, sensitivity studies
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have shown that that suppression pool tenperature is
much nmore i nmportant than the pressure. So where there
is atradeoff |like that, the analysis is done to give
you a hi gher suppression pool tenperature even though
you nmay not have the mninmum pressure anynore. |
don't know if that hel ped.

CHAI RMAN SHACK: We're getting so far
behind here. W're just going to have to let them
nove on to this presentation.

MEMBER BONACA: And then make a judgnent.

CHAI RVAN SHACK: Make a judgment.

MEMBER BONACA: Apart from what we see.
And particularly we really need to get to t he Appendi x
R scenari o too.

MR. WOLCOIT: The next slide here just
adds the sanme information for RHR punps since they
don't need containnent overpressure in the first
pl ace.

The conclusion that we draw from this
sequence of slides and analyses is that we only need
cont ai nment over pressure for the core spray punps even
in the licensing basis which is the |east inportant
set of -- And that if we use nore realistic results,
we don't need contai nment overpressure at all.

Now we get to Appendix R W'l start out
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MEMBER BONACA: Yes. Let ne explain for
this scenario. W all understand the LOCA, the
assunptions you have to make, all this conservatism
and we know how you are playing with paraneters as
inputs to go to realistic. For Appendix R, we don't
understand that. W understand the scenario and one
guestion that I'm going to ask at sone point is is
your m ni mum saf e shutdown equi pnment just one RHR and
two SLBs.

| mean, | would like to have answers to
t hat question because the statenent made to us was
that it's a very conservative scenario. |It's very |ow
probability scenario. In reality, you have two RHRs.
|"'m trying to understand under what condition you
woul d have these two RHR punps and why this one RHR
punp is just a very |low probability scenario.

MR. WOLCOTT: The first slide here is the
same thing we saw at subcommittee. So if there's no
guestions about that, 1'Il nove on to the next
sequence, the next thing on here. Here we' ve added
t he Appendi x R contai nnent pressure curve that you
woul d see if you used maxi m zi ng assunptions rather
than mnimzing assunptions and the delta between

t hose two red curves shows you how the results of the
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cont ai nment pressure would range as you range i nput
assunptions. They are the sane sorts of assunptions
that we tal ked about when we tal ked about LOCA. The
next curve.

W ran an Appendi X R net positive suction
head anal ysis with the same idea in m nd of using | ess
restrictive input paraneters, again based on 95th
percentil e not exceedi ng.

MEMBER BONACA: So your RHR anal ysis was
bei ng done before the tech spec's val ues.

MR. WOLCOTT: No. In Appendix R, we chose
values that if they are variable, we chose variabl es
that we had never seen rather than tech spec val ues.
They nay have been one and t he sanme, but we backed of f
fromtech spec to val ues that we had never seen. This
anal ysi s backs of f to nunbers that we don't exceed 95
percent of the time. And as you can see, that |owers
t he amount of contai nment overpressure required and it
i ncreases the margin between the blue curve and the
red curve that goes with it. It also nakes a new red
curve which is | ower because the water tenperature is
| ower for the sane reason that we saw before.

MEMBER POAERS: | think it's an inportant
point if | understand things correctly. Wen | | ook

at thisinisolation| say "Gosh, these guys are good.
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They are confident that they can calculate within two
psi. | can't do that." It doesn't really matter. |If
the pressure that you say ninimzes containnment
pressure is off, so is your requirenment. |Is that
correct?

MR, WOLCOTT: |If it was due to poo
tenperature, yes.

MEMBER POVNERS: It is.

MR  WOLCOTT: It would be off by
approxi mately the sane.

MEMBER POAERS: Yes, it would just shift
up and down. So you really aren't claimng fantastic
accuracy here. You're claimng that the delta is
what's correct.

MR. WOLCOTT: Because these are bounding
anal ysis which either drive things to the |owest or
t he hi ghest depending on which we're interested in,
they're not nmeant to be accurate. They're neant to
make sure that they bound. So what would really
happen woul d be sonewhere in between these curves.

MEMBER BONACA: Now if | understand this,
so the scenario is the limting fire.

MR. WOLCOTT: Correct.

MEMBER BONACA: You're going to a safe

shutdown feature here. |In this case, you're
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abandoni ng control room You are using your renote
shut down panel

MR. WOLCOIT: That depends on where the
fire is.

MEMBER BONACA: Depends on where the fire

MR WOLCOIT: But sonme of these.

MEMBER BONACA: Yes. Sone of themyou can
initiate fromthe control room You' re opening two
SRVs. You're punping with an RHR punp. You're
bl eeding. | nean, you're bleeding and fitting.

MR WOLCOIT: Correct. We're in what we
call alternate shutdown cooling which is injecting
with an RHR punp, letting the water conme out of the
relief valves and return to --

MEMBER BONACA: Now a statement has been
made that again this is a very low probability
situation because you expect to have two RHR punps
avai lable for this scenario. Could you expand on
t hat ?

MR. WOLCOTT: Yes. Wat our point is here
is that the Appendix R scenario given the anount of
detection, suppression, low fire |oading, separation
that we have in the plant, the probability of getting

here with respect to having this much equi pment
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degradation is very unlikely. This is coupled with an
unrelated loss of offsite power which is kind of
driven by the rule. If we get to keep offsite power
and keep the main heat sync, we wouldn't be adding
heat to the torus and we woul dn't be tal ki ng about
this. So this is, you know, Appendix R lays out rules
that's meant to drive us to analyze a severe | oss of
equi pnent. If all of these things didn't happen, then
there are many angles at which you would not need
cont ai nment overpressure either because you woul d be
adding heat to the torus, but you would have nore
cooling of the torus or you wouldn't | ose the bal ance
of plant and you wouldn't be adding heat to the
suppression pool to start with.

MEMBER BANERJEE: Let me ask you a
guestion about does MPSH vary nore or less linearly
wi th vapor pressure.

MR WOLCOTT:  Yes.

MEMBER BANERJEE: Because ultimately, what
you have in this systemdoesn't really matter as the
contai nment pressure is determned by the vapor
pressure plus the pressure exerted by the
noncondensabl es, Dalton's Law nore or less. And the
MPSH, if it's varying with vapor pressure, then you

have a situation where the two are in conpetition. So

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

150

because of the noncondensables, you essentially,
depends on the punp characteristics for MPSH, wll
al ways have sone margin due to that.

MR WOLCOIT: That's correct.

MEMBER BANERJEE: |f you just do a hand
cal cul ation, that should cone out.

MR WOLCOIT: That's correct.

MEMBER BANERJEE: It just depends on how
the MPSH varies with the vapor pressure.

MR. WOLCOTT: W get to keep our initial
noncondensabl es.

MEMBER BANERJEE: Yes.

MR. WOLCOTT: The physics of the rest of
the event of heating up the pool wll guarantee net
positive suction head. But | think what we're worried
about here is the possibility of not being able to
keep all those noncondensabl es.

MEMBER BANERJEE: It would be interesting
to I ook at that curve. WMaybe we have it.

CHAI RVAN SHACK:  We can't be interested at
the noment. We have to nove forward.

MEMBER BANERJEE: Ckay.

MR. WOLCOTT: So the purpose of this slide
is to show which direction this thing goes as we back

of f on assunptions into getting nore and nore towards
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realistic and away from nonnmechani stic assunptions.
The amount that we backed up off here using the 95
per cent parameters still shows us requiring
cont ai nnment overpressure for this event. But we have
a three psi difference between that and the
cont ai nment pressure we would expect to have at the
pi nch point where the curves are cl osest together.
Next slide.

MEMBER ABDEL- KHALI K:  Excuse ne. This may
be just the way this graph is drawn but could you
explain to ne why the difference between the two sets
of graphs near the peak is larger for the blue |ines
than it is for the red lines?

MR. WOLCOTT: Try that one.

MR. EBERLEY: Wy aren't they equal
di st ance?

MEMBER ABDEL- KHALIK: Right. | nean if
the main effect is a change in tenperature.

PARTI CI PANT: | think in the second case
one of the nore realistic assunption was an issue of
time for the heat exchange.

PARTI Cl PANT: That woul dn't change t hat
t hough.

MEMBER MAYNARD: You need to speak into

the m crophone there and identify yourself.
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MR. EBERLEY: Bill Eberley with TVA. The

two lines are slightly different, I think, because the
initiation time for the RHR heat exchanger on the
lower line is made a little bit earlier. W waited
two hours to initiate the cooling on the --

MEMBER ABDEL- KHALI K:  But the direct
paranmeter that affects the change is tenperature.
Ri ght ?

MR. EBERLEY: Right.

MEMBER ABDEL- KHALI K:  So what ever causes
the tenperature to change is really sonething that
happened earlier. W're |ooking at why --

MR. EBERLEY: | think it gets to the
di scussion we had earlier where this is not one
par anet er ef fect being shown here. This is the effect
of all these paraneters together, the net effect of
them and | don't think there is an easy answer to
t hat of why.

MR. WOLCOTT: | don't think we can figure
it out on the fly without exanmining it a little bit.

MEMBER ABDEL- KHALIK: | think it would be
-- For me at least, it takes away fromthe credibility
of the result if there is no sort of physical
explanation for sonething that we can see and the

primary nechanism for changing the required net
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positive suction head is an change in the inlet
tenperature of the water. Right?

MR. EBERLEY: Right.

MEMBER ABDEL- KHALI K:  And t he question is
what ot her paraneters affect the red |ine that causes
this to go down other than the tenperature of the
wat er .

MR WOLCOIT: | think if we had a few
m nutes to think about it we could answer it.

MR. EBERLEY: Right.

MR. WOLCOTT: Perhaps naybe we coul d get
back to you

CHAI RMAN SHACK: Get back to you, but I
think you're going to have to nove forward.

(Several speaking at once.)

MR. WOLCOIT: All right. Mving to the
next slide. Now we'll nove away from boundi ng
analysis and talk alittle bit about the risk anal ysis
we did. We nmade a PSA nodel change in LOCA, ATWA and
station bl ack event s to apply probability
distributions to the various paraneters that drive
cont ai nment overpressure. W did this follow ng ACRS
gui dance that was given in the Vernont Yankee
| i censi ng.

W did probability distributions on those
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paranmeters | have up there which are river

t enperature, pool tenperature, pool volune, and t hose
are the inportant things that govern whet her you need
cont ai nment overpressure or you don't and the nobde
woul d recognize based on the results of sone
determ ni stic anal yses whet her you needed cont ai nnment
overpressure or not in a particular situation and then
could apply the probability of having a contai nnent
isolation failure which wuld take away the
over pressure or havi ng a pre-exi sting contai nnent | eak
| arge enough to take away contai nment overpressure.
Fromthat we were abl e to nmeasure for those events the
ri sk of dependi ng on cont ai nnent over pressure for ECCS
functi on as opposed to havi ng no dependence recogni zed
and that turned out to be a very small increase for
t hose events of 2.4 X 10°° per year ACDF and aLERF.

MEMBER BONACA: Appendi x R?

MR. WOLCOTT: No, Appendix R is not
nodel ed i n our PSA nbdel. So we were not able to nake
a quantitative measure on that.

MEMBER BONACA: (Okay. So the nunbers we
recei ved on t he subconmittee, they were staff nunbers.
The staff did the calculation in fact.

MEMBER BANERJEE: Do you have any

cal cul ations for Appendix R for 105 percent?
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MR. CROUCH Calculations for?

MEMBER BANERJEE: O f these equival ent
curves you were showi ng for 105 percent.

MR WOLCOTT: Not l|ike these. This |evel
of analysis for special events really canme into being
when we began to license 120 percent. And in doing
t hat, we revi ewed oursel ves agai nst Revi sion 3 of Reg.
Quide 1.82 and made a | ot of changes to that way we
did the analysis to conme into conpliance with that.
So t hey woul dn't be very conpar abl e because we upr at ed
t hose.

MEMBER BANERJEE: But when you did Units
2 and 3 at 105 percent, what did you see with Appendi x
R cal cul ations there? Do you require contai nnment
over pressure?

MR. WOLCOTT: Yes, it would have required
cont ai nment overpressure. The figure of conparison
that | do have is peak tenperature. |'Il give you
some exanple. The peak tenperature that you see in
t he anal yses |I'' mshow ng you today is 223 degrees and
it was about 213 degrees when done at 105. So you can
kind of scale things with that.

But many other aspects of this analysis
didn't cone into being for special events until we

went through the licensing of 120 percent. So a |ot
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of the conparison at the level |I'mshow ng you today
there isn't one.
MEMBER BANERJEE: Do you recall how | ong

you needed contai nment overpressure for?

MR. WOLCOTT: | sure don't because we
didn't -- It's not laid out in tine functions |ike
this for the special events. |In other words, the

| evel of analysis is not nearly as much.

MEMBER CORRADI NI :  Just to repeat then, so
t hen t he 105 cal cul ati on anal ysi s predates the speci al
events concern that we're tal king about here. That's
what | heard you to say.

MR WOLCOTT: Yes. To the |evel of detai
we do here today.

MEMBER CORRADI NI :  Thank you.

MEMBER BONACA: (Okay.

MR. WOLCOTT: Any other questions about
that? |In summary then, our |icensing basis anal yses
that we use for MPSH are conservative, that our
overpressure credit isinlinewth the industry, that
we have if you do nore realistic anal yses we show t hat
COP dependency is reduced or we don't need any at al
and that there's a very low risk of dependency on
cont ai nment overpressure when done follow ng ACRS

gui dance.

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

157
MEMBER APOSTOLAKI S:  That fourth bullet is

very interesting. | read it differently. Does anyone
else read it differently? "Very low risk follow ng
ACRS gui dance." kay?

(Laughter.)

MEMBER BONACA: Ceorge, you shouldn't
have.

MR WOLCOTT: That concl udes our
presentati on.

VMEMBER APOSTOLAKI S: It took a few

seconds.

(Laughter.)

CHAI RVAN SHACK: Let's nove on.

(OFf the record conments.)

MR. LOBEL: Are we ready? Good norning.
My name is Richard Lobel. 1'ma Senior Reactor

Systens Engi neer in the Containment and Ventilation
Branch and I' mhere to tal k about contai nnent acci dent
pressure. Actually, in ny slides, there's a slide to
talk about the other aspects of the contai nment
review, but let ne just say as a sumary that there
really were no issues in the other parts of the
containnment review for 105 percent that all the
criteria were followed and all the tenperatures were

wi t hin margin.
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Rat her than go through ny slides, |
t hought 1'd just make a coupl e coments and | eave ti ne
for questions if that's okay.

MEMBER BONACA:  Yes.

MR LOBEL: The main issues that were
rai sed in the reviewof contai nnent acci dent pressure,
there were really three areas that had the majority of
t he questions and the majority of the reviewtine and
one was cavitation of the RHR punps for the short-term
LOCA. The Licensee didn't talk about the short-term
LOCA because | ' d been doing that for the subconmitt ee.

But for the short-termLOCA even crediting
cont ai nment acci dent pressure and sone punp vendor
reduced required MPSH val ues, the RHR punps were
predicted to cavitate for approximately four m nutes
and we spent considerable tinme and the Li censee spent
a lot of time and effort justifying that in terns of
conservatisnms in the analysis, the tests that had been
run by TVA back in 1976 for basically the same purpose
and an evaluation by the punp vendor, the maker of
t hese punps. W asked TVA to go back to the punp
vendor and get an assessnent fromthe punp vendor and
t hey cane back, the punp vendor cane back, and said
that the punps would survive the cavitation for the

short tinme and still performtheir safety function.
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MEMBER BANERJEE: This was for design

basi s LOCA.

MR. LOBEL: Yes. Part of the conservative
argument was that if you didn't use design basis
conservative assunptions, that containnent accident
pressure would still be necessary using the reduced
required MPSH curves, but that the punp woul dn't
cavitate. The punps wouldn't cavitate. So you still
needed credit for contai nnment acci dent pressure. This
is for the short-term LOCA, just for that one event.

MEMBER BANERJEE: Ckay.

MR. LOBEL: And short-term the way the
MPSH anal yses are done, there is a short termwhich is
the first ten mnutes when you assunme there's no
operator action. So the punp flows are essentially
determ ned by the systemand rel atively high and then
after ten mnutes, operator action is allowed and the
operator throttles back the punp fl ow

And in talking to sone senior reactor
operators and STAs at Vernont Yankee and in answer to
a question fromBrowns Ferry, both verified that ten
mnutes is a pretty long tine for the operator to
throttle back the punps. Typically, it could be done
in a couple mnutes after the start of the accident.

VMEMBER BANERJEE: Does this al so, the sanme
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sort of scenario, <curve for any of the other
acci dents, ATWS, any special events, Appendix R?

MR, LOBEL: No.

MEMBER BANERJEE: Only for the large --

MR. LOBEL: Only for this event because
you have the RHR punps punping into the broken | oop
which are essentially punping against containnent
acci dent pressure and so there are very close to run-
out flow. They would be at run-out flowif it wasn't
for orifice plates that are in the piping, orifice
that are in the piping. So it's just for the short-
term one. The operator isn't reducing the flow and
you're essentially at run-out flow

So it's not so nmuch suppression pool
tenperature and pressure that are the problens for the
short-termLOCA. It's the high punp fl ow which gives
you a very high required MPSH

MEMBER BANERJEE: | remenber | had a
guestion about in this situation whether you coul d get
vortexi ng and sonme behavior |ike that right when you
pul | through the strainer.

MR.  LOBEL: | thought the Licensee
answered that question |ast tine.

MEMBER BANERJEE: Ri ght, but then we had

an issue with approach velocity they used if you
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recall. Was that satisfactorily resolved?

MR. EBERLEY: Bill Eberley with TVA
Coul d you repeat the question pl ease?

MEMBER BANERJEE: | think the issue arose
under these conditions when these punps are running
pretty flat out whether you would get sone vortexing
and suck-down to the strainers because they are all
pul ling through strainers still. Right?

MR. EBERLEY: Right.

MEMBER BANERJEE: And | had an answer
based on Froud nunber, but then | suggested that the
approach vel ocity woul d not be the approach velocity
based on the area of the strainers but sinply on the
proj ection of that onto the surface so that you woul d
get -- In any case, | wonder whether this issue has
been addressed since that tine.

MR. EBERLEY: |In answer to your question,
yes, we did go back and take your question a little
nore seriously and have tinme to calculate the Froud
nunber using different flow areas or different areas,
projected areas. |In one case using the hydraulic area
of the outside of the strainer, we get a Froud nunber
of 0.07 and approach velocity there woul d be 0.8 feet
per second.

If we treat it as a bottom open pipe exit
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just using the pipe cross section, | don't have the
Froud nunber that we got fromthat, but we would

requi re a submergence of six feet for that open pipe
suction and ours is 8.4 feet subnmerged. So in any
case, we don't expect any vortexing to be supported.

MEMBER BANERJEE: You have about ei ght
feet. R ght?

MR. EBERLEY: Yes. To the 29 inch pipe
that's attached to the bottomof the strainer. Plus
these strainers are very good vortex suppressors as
far as they have veins inside them

MEMBER BANERJEE: |'mtal ki ng about nore
what will come to the strainer fromthe surface.

MR. EBERLEY: Right.

MEMBER BANERJEE: Ckay.

MEMBER  ABDEL- KHALI K:  But woul dn't
vortexing of six foot reduce the avail able MPSH by
nore than 2 psi?

MR. EBERLEY: |If you could pull air into
the suction and break suction, that would be a
chal l enge. But we don't have the flow rates through
the strainers to support a continuous vortex. W
don't expect to see a vortex.

MR. SIEBER  You have to pull the air

t hrough the strainer.
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MR, EBERLEY: Yes.

MR. LOBEL: Also keep in mnd that these
punps now for the short-termLQOCA, all they have to do
is survive. They have no safety function for the
short-term LOCA.

MR. EBERLEY: Right.

MR LOBEL: There are two trains of RHR
punps. One train is cavitating. The other train is
not cavitating and it's the train that's supplying
injection to the core for the short term So the
reason we have this concern with cavitation is that
when we go to the long term after the operator has
reduced the flow, we can take a single failure of the
train that was injecting into the core and now this
train that was cavitating has to performthe safety
function of suppression pool cooling. But in the
short term it has not safety function. That train
has no safety function

MR. EBERLEY: | would add one thing to
what Rich said and | agree that the nunbers that |
guot ed were based on the short-term high flow rates
where our worst strainer is taking 15,000 or
t hereabouts gallons per mnmnutes flow which gets
reduced to about 5,000 gallons per mnute in the

| onger term
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MEMBER BANERJEE: The situation is the

wor se when everything is working here.

(Laughter.)

MEMBER BANERJEE: Right. It gets sucked
down this.

MR. LOBEL: kay. The other two things
that we spent nost of our review tine on was the
behavi or of the drywell fan coolers since for Browns
Ferry the fan coolers are assumed to continue to
operate for some events and we questioned the punp
flows that the Licensee had assumed. There were a few
guestions and answers clarifying that and sone revi sed
cal cul ations. So those were the three areas,
cavitation of the RHR punps in the short term use of
the drywel|l fan coolers and the punp flows that were
used.

MR SIEBER Are the notors on the fan
coolers sized to take the -- to operate under the
i ncreased pressure?

MR. LOBEL: They're not assumed to operate
for the LOCA. No.

MR. S| EBER.  Ckay.

MR. LOBEL: Because just the atnospheric
conditions, the energy that you're putting into the

drywel | --
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MR. SIEBER. You'd burn out the notors or

they would trip. They would trip.

MR LOBEL: And it doesn't matter for the
LOCA.

MR. SIEBER R ght.

MR. LOBEL: The other two things I
nmentioned is we | ooked at the inpact on the operator
and concluded that there was no inpact on the
operator. The operating procedures already cover
gui dance for detecting cavitation and response to
cavitation and for all these accidents, the design
basi s and the special events, part of the guidance is
to assune containnent integrity. The accidents
anal ysis is done assum ng containnent integrity and
that's based on all the tests and procedures, start-up
procedures, and procedures for verifying valve
position and that kind of thing, Appendix J |eak
testing, 50.55(a), containnment inspections that are
done to verify containment integrity prior to an
event. That's a fast summary of what | was going to
say.

M5. BROWN. Al right. At this tine,
we're going to have M. JimDyer, the Ofice Director.

MEMBER BANERJEE: Do you need this credit

for Appendix Ror -- I'"msorry. The LOCA in the short
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termat 1057

MR. LOBEL: Yes. | haven't seen any 105
cal cul ations. But based on the calculations for Units
2 and 3 even though there had been a few changes that
have been nade and assunptions and things, |'d say
yes. You still need containnent.

MEMBER BANERJEE: But for a briefer
peri od?

MR LOBEL: Well --

MEMBER BANERJEE: But it wouldn't cavitate
at 105. Is that it?

MR. LOBEL: It probably -- Yes, it
woul dn't cavitate at 105.

MEMBER BANERJEE: It wouldn't cavitate
beneat h the pressure?

MR. LOBEL: |'m]looking at --

M5. BROWN: Licensee.

MR LOBEL: -- man from CGE there. She
ought the question.

MR RACG Dilip Rao fromGE. In the first
ten m nutes, what drives the containnment response is
the inventory in the vessel, not really the netal
internals and inventory in the vessel. It's the
energy. Even the decay heat is not that significant

in the first ten mnutes. It's over the long term
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that you see the cunul ative effects of decay heat.

MEMBER BANERJEE: So not hi ng woul d change
in the first ten m nutes.

MR RAO If you set the sane contai nment
pressure and the sane enthalpy, no. Nothing wll
change and | think this is a constant pressure for
both 105 and 120. So really the thermal dynamc
conditions in the vessels are the sanme for both.

MEMBER ABDEL- KHALI K: Let ne just follow
up on a question | asked earlier. Does the
calculation for the available net positive suction
head take i nto account the change in hydrostatic head
above the suction point due to vortexing?

MR. EBERLEY: The answer to that is no.
There is no vortexing and therefore there i s no change
in the elevation due to vortexing.

MEMBER ABDEL- KHALI K:  The change in the
el evation of the free surface?

MR. EBERLEY: We don't --

MEMBER ABDEL- KHALI K:  The hydrostatic
head.

MR EBERLEY: W don't reflect that in the
MPSH anal ysi s because we don't expect that there is a
significant change in the free surface.

MEMBER ABDEL- KHALI K:  But you just said
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that it's six feet.

MR EBERLEY: No, | said that we have
subnergence of 4.3 feet to the top of the strainer and
if we were to treat it as an open pipe suction as
opposed to suction with the strainer on it, the
el evation of the open pipe would need to be at | east
six feet submerged. It depends on the flow velocity.
If you're only treating the snall area of the pipe the
velocity is nuch higher than if you're treating a
strainer with a |arger area.

MEMBER ABDEL- KHALI K:  Regardl ess of what
the depth of the vortex is.

MR EBERLEY: There is no vortex. There
is no vortex. That's the answer.

MEMBER ABDEL- KHALI K:  Ckay. Thank you.

MR LOBEL: The level of the water does
change during the accident and that's included in the
cal cul ati on of MPSH

MEMBER ABDEL- KHALI K: | understand, but --

MEMBER CORRADINI:  So can | ask a general
guestion?

CHAI RVAN SHACK: No, we're going to nove
on.

MEMBER BONACA: Yes, we have to stop it.

MR SIEBER Jim
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M5. DYER. Thank you, M. Chairman. |

wanted to conme down here for the closing remarks and
it started off the same way | did to Chai rnan Bonaca
when he was at the subcomm ttee neeting and t hank the
ACRS for accelerating their schedul e and the revi ew of
the safety evaluation for the Browns Ferry Unit 1 105
percent uprate in that at the time we originally set
the schedule, we anticipated the restart sonetine in
February, possibly could be in February, based on the
Li censee's workload and between the subconmittee
neeting and this full conmttee neeting, we had a
Comm ssi on neeting and TVA had adjusted their restart
schedul e now for sone tinme later this spring and for
ot her business reasons and coordination with other
out ages and that. | actually took a deep sigh of
relief when that happened because froma safety
perspective | think it's good to get the licensing
issues done in time to let them soak and let the
Li censee reflect on the final safety eval uation.
Wth that, | still thank the Commttee for
their pronpt review of this issue. | learned a |ot
from the subconmittee debrief and what | learned is
there's a lot of things to do for 120 percent power
and this is kind of a unique being 105 power but

having many of the attributes, nany eval uations, for
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the 120 percent extended power uprate which was the
original Browns Ferry Unit 1 request that was
subsequently delayed when the staff was having
chal I enges coming to a conclusion on sonme key issues
which are a lot of the sane key issues that the
Committee is review ng.

Wth that, | would also note that these
are issues that | think need to be dealt with i ndustry
wi de and through the Owmer's G oup or all the vendors
anticipating comng in, | nean, the wutilities
anticipating comng in for extended power uprates and
we do have the three Browns Ferry units wth
antici pated extended power uprates as well as Hope
Creek and Susquehanna in-house right now doi ng the
reviews and we're struggling with the same chal | enges
t hat had been di scussed at | ength here. So thank you
very much for your support.

MR SIEBER  You're wel cone.

CHAI RMAN SHACK: Thank you.

MEMBER BONACA: (kay.

IVB. BROMN: That concl udes our
presentation. Thank you.

MEMBER BONACA: Concludes it. Through.

CHAI RMAN SHACK: (Ckay. W're going to

recess now. | remnd the Conmttee we have intervi ews
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whi ch are already delayed. So pronptly get whatever
you're going to eat for lunch and cone back up for the
interviews. W want to start up again in an hour.

MEMBER APOSTCLAKIS: What tinme are the
interviews? Right away?

(OFf the record conments.)

CHAI RMVAN SHACK: I medi ately. W'IIl start
the next session at 1:15 p.m because again it's a
noncontroversial one that we ought to get through
qui ckly wi thout nuch trouble. Of the record.

(Whereupon, at 12:14 p.m, the above-
entitled matter recessed to reconvene at 1:18 p.m the

same day.)
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AAF-T-EERNOON S-ESSI-ON
1:18 p. m

CHAI RVAN SHACK:  On the record. |'d like
to come back into session now. W're going to be
di scussing the final review of the license renewal
application for Oyster Creek Cenerating Station and
Oto Maynard will lead us through that. Thank you.

MEMBER MAYNARD: Thank you, M. Chai rnan.
As many of you know, we've had two subcommittee
neetings on this subject, one in fact |ast QOctober.
The other was January of this year. During those
neeti ngs, a nunber of questions have been asked,
rai sed, answered, devel oped. W' ve had the benefit of
| ooking at a lot of data. A lot of information has
been provided to the ACRS nenbers to review. Sone of
that has answered questions. Sone of it generates
guestions and that's the purpose of this neeting.

W' ve al so received i nput fromthe public
and we' ve recei ved sone | etters fromthe Congressi onal
representatives fromNew Jersey. W've al so received
aletter, actually | think the Commi ssioners did, from
the governor inviting us if we needed to to conme to
Oyster Creek for a neeting there and discuss
information further. So getting a lot of interest.

W al so have sone peopl e on the tel ephone
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listening today. W need to nake sure that everybody
does speak up so the people on the phone can hear us.
W' Il do our best to keep that going.

The presentation today, we're going to be
goi ng over sone of the material in the beginning just
to bring everybody up to speed and | woul d caution t he
menbers. |If there's sonething fromclarity fromthe
begi nning of that on the history, that's fine. But
we're going to be getting a nunber of the specific
details of certain issues after the Licensee, the
Appl i cant, has gone through sone of those. So we'll
keep an eye on that so we don't spend too nuch tine on
history that's al ready been gone over in sonme of the
vari ous neetings there.

After all of our discussion, there are two
key areas that have still generated a | ot of questions
and interest. One is the continued | eakage that is
seen for refueling outage and stuff, althoughit's put
in the drain capacity, | think there's still some
interest in discussing that. The other gets into the
anal ysis done for the containment shell, the drywell
shell and the wuse of certain code cases, the
applicability of that, and | understand we're going to
have sone good discussion on that as well as sone

other things. So there is a nunber of key issues that
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are going to be addressed.

Wth that, 1'"dliketoturnit over to Bob
Schaff of the staff just to get us started with the
staff and then | think turn it over to the Applicant.

MR. SCHAFF: Thank you, M. Maynard. M
nanme is Bob Schaff. |'mthe Acting Branch Chief for
Li cense Renewal Branch A in the Division of License
Renewal. To ny left is Pat Hland who is the Director
of NRR Division of Engineering. To his left is Louise
Lund who i s Acting Deputy Director for the Division of
Li cense Renewal. To ny right is Donnie Ashley. He is
the Project Manager for the review of AmerGen's
application for the renewal of the Oyster Creek
operating license. W also have a nunber of nenbers
of NRR s Technical Staff in the audience who are
avai l abl e to provi de addi ti onal information and answer
any questions that the Conmttee may have today.

As M. Maynard noted, several questions
regarding the Oyster Creek drywell shell remain the
following last license renewal subcommittee neeting
held last nonth. Today's neeting will allow the
Appl i cant and the NRC staff an opportunity to respond
to those questions as part of their presentations.

Wth that, 1'd like to turn the mneeting

over to Mke Gallagher, Vice President of Exelon's
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license renewal group to begin the Applicant's
present ati on.

MR. GALLAGHER: (Ckay. Thank you, Bob.
Good afternoon. My nane is Mke Gallagher and |'mthe
Vi ce President of License Renewal Projects for AmerGen
and Exelon. Also with ne here today from our senior
managenment teamis Rich Lopriore, our Senior Vice
Presi dent of MdAtlantic Operations and M rshak Rane,
our Senior Vice President for Engineering and
Techni cal Servi ces.

On January 18th, we presented to the
subcommittee the details and basis for our overal
conclusions on the Oyster Creek drywell corrosion
i ssue and just to recap, our overall conclusions are
the corrective actions to mtigate drywell shel
corrosi on have been effective; drywell shell corrosion
has been arrested in the sand bed regi on and conti nues
to be very low in the upper drywell elevations; and
the service life of the drywell shell extends beyond
20.29 with margin. The corrosion on the enbedded
portion of the drywell shell is not significant due to
t he environment of enbedded steel and concrete. The
drywel | shell neets code safety margi ns and we have an
ef fective agi ng nanagenment programin place to ensure

continued safe operation of Oyster Creek.
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For today's presentation, we will provide
a summary of the drywell shell corrosion issue. Can
we go to the agenda? However, we can go into any
| evel of detail that you desire.

We also will have discussed five issues
that the subcommittee had from our |ast neeting and
our proposed resolution and you nentioned two
specifically, M. Maynard. W have those covered. W
will also provide an overall summary of our license
renewal application at the end of the neeting.

Qur handouts today are we have the
presentation. W have the reference material bookl et
which is the sane reference material booklet we
provided last tine. It has the pictures and the
detail ed graphs of the entire drywell and we al so are
providing to you today this table which is a summary
of all our drywell inspections and that's one of the
five issues we want to talk to you about later in our
presentati on.

Also this week, | did send in a letter,
Subconmmi ttee Chair Maynard, with AnerGen's response to
i ssues presented to the subcommittee during the public
comment s session of the subcomittee neeting just for
your consi derati on.

Presenting for AmerGen today will be Fred
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Pol aski, John O Rourke and Ahmed Quaou from our

Li cense Renewal group. W also have with us here
today Dr. Hardiyal Mehta fromGeneral Electric for our
presentation on the capacity reduction factor whichis
i n our buckling anal ysis and we al so have Dr. C arence
M1l er, the author of Code case N-284 which relates to
t he capacity reduction factor. And both Dr. Mehta and
Dr. MIler will be making a presentation later on in
our presentation.

"1l now turn the presentation over to
Fred Pol aski who will go through sone background and
then the drywell corrosion issue.

MEMBER MAYNARD: Before you, since you
brought up your letter, | need to nention that at the
begi nning of the full Commttee nmeeting this nmorning
we acknowl edged letters that we had received. But
some of the people may not have been in the room at
the tinme and in addition to your letter, we also
received a letter from M. Wbster and others
nmenti oned earlier from Congressnen and the Governor.
So there is other correspondence and | believe M.
Webster also is going to be nmaki ng corments at the end
of the neeting today. So just to put that on the
record, although it was stated this norning al so.

Go ahead, M. Pol aski .
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MR. POLASKI: Thank you. M nane is Fred

Pol aski. |'m Exel on's Manager for License Renewal .
| would |ike to begin today with an overvi ew of --

(OFf the record discussion.)

MR. POLASKI: | would |like to begin with
an overvi ew of the physical |ayout of the drywell to
provi de t he background on the presentation in drywell
corrosion. This slides shows a cross section of the
Oyster Creek reactor building. The reactor vessel is
shown in green in the mddle. The recirculation
pi pi ng and punps are al so shown in green. The drywell
is shown inred. Qutside the drywell is the concrete
shi el ding which forns part of the reactor buil ding.

The drywel | connects to the torus through
these ten vent headers which are depicted here in
green. This picture is shown in the refueling
condition. At operation, the reactor head woul d be
installed up here and the reactor cavity and al so the
drywell head. This is shown with the heads renoved
and the reactor cavity is shown in blue with cross-
hatch to indicate it's full of water in the refueling
condi ti on.

| nsi de the drywel |, t he orange depi cts the
concrete floor in the bottomof the drywell and this

al so depicts the reactor pedestal. The red band here
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i ndi cates the sand bed region or the external surface
which goes circunferentially around the entire
drywel | .

In our next three slides, I"'mgoing to
show you details of the reactor cavity liner, the
refueling bell owseal area and then the sand bed where
it will show how wat er | eakage fromthe reactor cavity
woul d | eak through this Iiner and get to the sand bed
region. This occurred prior to corrective actions
that were taken in 1992 to address the | eakage i ssue.
Next slide pl ease.

This is a detail of the reactor cavity
liner. The pink indicates the 1/8th inch stainless
steel plates that formthe reactor cavity liner. They
were wel ded together in the field. There are numerous
smal | cracks in that liner which all owed water to | eak
through the liner and then the | eakage is indicated
here in the dark bl ue where t he | eakage cones t hrough
the liner and then wll run down inside of the
concrete wall down into this area down here. W'Ill go
to the next slide which will showthe details of this.

This is a detail of the bell ow seal area.
Depicted here in purple is the refueling bellows.
There has been testing performed at Oyster Creek to

determ ne that this bell ows does not | eak. Also part
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of the design of the plant below the bellows is a
concrete | eakage col l ection trough whichis built into
the concrete structure to collect any | eakage com ng
fromthe bell ows or any other sources and woul d route
it through this one single drain line out of this
col l ection trough which is only two inch dianmeter to
the rad waste system

CHAI RMAN SHACK: And that's just one
drain, the whol e 360.

MR POLASKI: That is correct. There's
only one drain line for the trough and | ater when we
get to the sand bed I'Il show you that there's five
drai ns out of the sand bed regi on but there's only one
here and it's only two inches in dianeter.

The other things to note here, thisis the
drywel |l shell. Depicted here is the gap between the
drywel | shell and the concrete. The red shows firebar
Dinsulation. It was installed on the outside of the
drywel | during construction. That was conpressed to
form a one inch gap between the concrete and the
firebar D.

This is the | eakage path that gets the
wat er down to the sand bed. So if | trace the | eakage
path, pick it up here at (2) behind the Iiner,

underneath the stainless steel plate and behind this
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plate, and then (3), it will conme out frombehind the
liner into the trough. The design is such that the
| eakage should go down this drain line. But what
happened was t here was danage here indicated at (4) to
the lip of this trough which all owed water to overfl ow
into the gap.

After the repairs were nade to this in
1988, they still continued to have probl enms with water
getting into the gap because the volunme of |eakage
coming fromthe liner exceeded the capacity of this
drain line and so we still continued to overflow. In
1990, the plant beganto install -- Actually, in 1990,
for the first time, they installed netallic tape and
strippable coating on the reactor cavity |iner which
greatly reduced the | eakage to within the capacity of
this trough and drain line to prevent the water from
getting into the gap and then reaching the sand bed
region. Next slide please.

This is the sand bed regi on and the water
| eakage. We'll pick it up here at (5). Depicted in
blue. Cones out of the gap. It either goes, you
know, conmes out between the vent headers or around the
vent headers into the sand bed region here. Now this
is shown with the sand renoved and you can see the

di aneters of that.
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Bel ow t he sand bed, the drywell shell is
enbedded on concrete on the inside and the outside.
The sand bed region provides a transition from the
enbedded section of the shell to above where it's a
free-standi ng pressure vessel. The green cross-hatch
here are the drywell vents that | showed you before.

| would also like to point out inside the
drywell the red cross-hatch is the floor inside the
drywell and then this shows there are two different --
There's a curb on the inside here at two different
el evations. The lower curb is depicted here in red
and then the upper section in blue cross-hatch and
|*ve have a three-di nensional nodel that shows that
alittle bit better. The other thing to point out is
there are one of the five drain |ines out of the sand
bed region.

So at this point, I wuld Iike to go to

the 3-D nodel. And after |I'm done showi ng you this,

we'll pass it around and you can look at it in nore
detail. Wat this depicts is it's a 90 degree section
of the |ower part to the drywell. This gray out here

and below it, this is the concrete shielding around
the drywell. Down belowis the nat for the drywell.
The bl ack depicts the liner, the carbon steel |iner or

actually the shell.
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Because of the nodeling limtations, we
can't show the gap, the one inch gap, on the outside
of that, but there's a gap between the shell and the
concrete. The green here are the vent headers. |It's
the same as on the other ones that cone out on the
outside and get into torus.

| nside the drywell, we have the concrete
floor. This is the reactor pedestal for the reactor.
It would sit above that. Inside of this is what we
call the sub-pile roomand later in our presentation
today we're going to talk about the water |eakage in
here and sone issues with water on the inside of the
shell and at that time we will nention the sunp, the
drywell collection sunp, and also the |eakage
collected in the trough which is around the inside of
t he sub-pile room

The regi on of nost interest of course is
t he sand bed regi on which i s shown here on one end and
over on the other end. | would point out too that |
mentioned the two different elevations of the curb.
I nsi de here the curb i s about nine inches higher than
the four underneath these vent headers and then in
between it gets higher and the top el evation of this,
the 12 foot three inches corresponds to the |evel of

t he sand that was in the sand bed regi on before it was
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removed. So the sand would fill up alnobst the entire
vol une of the sand bed region. There was an air space
at the top with the | evel corresponding to the top of
this curb and you can see that when we get into -- W
can take reading fromthe inside.

There are five drain |ines out of the sand
bed region. This depicts one of themin the core
section and on the outside you can see another one
over here. The only thing I'll point out is these
| arger hol es are the 20 i nch di anet er personnel access
hol es that were drilled or pried into the concrete to
gain access to the sand bed. So there's ten of these,
one to each of the bays that we use for access during
i nspecti ons.

Any questions on the nodel or anything on
t he physi cal configuration? W'Il|l pass this around if
you'd like to take a look at it.

(OFf the record conments.)

MR.  POLASKI: | would now like to
i ntroduce M. John O Rourke who wi Il present a summary
of the corrosion of the drywell shell. This will be
a brief summary of the cause and corrective actions,
the analysis that was perfornmed to determ ne the
m ni mum required thickness of the shell, the renoval

of the sand and application of epoxy coating in 1992
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and the current condition of the shell, specifically
results of inspections during the refueling outage in
COct ober 2006. M. O RourKke.

MR. O ROURKE: Thanks, Fred. Now that
Fred has truly traced t he | eakage baths in the reactor
cavity liner dowm to the sand bed region, "1l
sumari ze the inportant points regarding the Oyster
Creek exterior drywell corrosion.

First, as Fred denonstrated, |eakage from
the reactor cavity liner accumulated in the sand bed
region and corroded the exterior surface of the
drywel | shell. Corrective actions have been taken and
have been denonstrated effective in arresting
corrosion in the sand bed region. These corrective
actions conpleted in 1992 include preventing water
fromentering the sand bed regi on, renoving the sand,
cleaning the drywell shell and coating the exterior
shel | with an epoxy coating and perform ng analysis to

determ ne the Code required thickness of the shell.

At this point, | wll provide a brief
summary of the analysis perforned on the drywell. W
will discuss the capacity reduction factor and
buckling in nore detail in the next part of the

presentation. General Electric perforned the analysis

of the Code required thickness in 1992. A buckling
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anal ysis based on Code Case N-284 for the refueling
condition with no sand in the sand bed region and a
Code safety factor of two resulted in 736 nmls being

t he Code required thickness for buckling in the sand
bed region. Additional sensitivity analysis perforned
by GE established a | ocal required thickness criteria
of 536 mls for a 12 X 12 inch area.

CE al so perfornmed a Section 8 anal ysis for
the internal pressure based on the original design
pressure of 62 psig which was later revised to 44 psig
which is the Oyster Creek plant-specific maximm
desi gn pressure. The use of the 44 psig was approved
in 1993 via tech spec Anmendnent. This analysis
denonstrat ed i ncreased margin for the m ni numrequired
t hi ckness versus the original analysis at 62 psig.

The results of our nonitoring perforned
during the Oct ober/ Novenber 2006 refueling outage are
as follows. There was |ow | eakage for the reactor
cavity liner of approximtely one gallon per mnute
and it was controlled by the reactor cavity | eakage
trough. There was no water in the sand bed region.
This was nonitored on a daily basis while the cavity
was filled either through direct physical inspection
of the bays or by nonitoring the sand bed region

drains. The epoxy coating was 100 percent visibly
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i nspected in all the bays and found to be in good
condition and | will shortly show you pictures of the
coati ng.

The ultrasonic grid nmeasurenents in the
sand bed region from the inside of the drywell
indicated no corrosion. The local ultrasonic
nmeasurenents in the sand bed region from outside
denonstrated that the drywell shell exceeds designed
t hickness requirenents. The ultrasonic grid
nmeasurenents taken in the upper drywell elevations
i ndicate no corrosion except at one |ocation which
shows a very |low corrosion rate of |less than one m|
per year.

The next several slides will show you the
pictures of the external drywell shell. This first
pi cture taken in 1992 after the sand was renoved shows
t he condition of the exterior shell prior to preparing
the surface for coating. The |oose rust would have
been renmoved with t he sand, but you can still see sone
rust still adhering to the shell which was easily
removed during the surface preparation activities.

This picture al so taken in 1992 shows t he
external shell after cleaning and application of the
epoxy coating. It also shows the cloth seal between

the drywel|l shell and the sand bed region floor. And

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

188
this picture taken during the COctober/ Novenber 2006

refueling outage shows the epoxy coating and caul k
seal condition observed during that outage. As you
can see the coating continues to remain in very good
condition. This picture is also representative of al
the bays and in the reference books that we provided
to you, there are nore pictures of the external
drywel | shell

Thi s slide shows a pi ctorial
representation of the location of the ultrasonic
nmeasurenents taken during the October/Novenber 2006
refueling outage in the sand bed region. But since
this slide is hard to see, if you refer to the |ast
tab in your reference books, you'll have a bigger
picture of this slide if you want to refer to that.

Both are the extensive coverage of the
shell in the sand bed region with i ncreased nonitoring
points in the areas determned to be the thinness.
The triangles are the individual points taken from
outside the drywell. The squares are the seven point
grids taken frominside the drywell. The rectangles
are the 49 point grids also taken from inside the
drywell and the small vyellow squares within the
rectangl es are individual points within the 49 point

grids that are less than 736 m|s thickness. The |ong
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rectangles represent the points nonitored in the
trenches in Bays 5 and 17.

The green color indicates readings that
are above 736 mls which is the mninum required
general thickness | noted earlier. Note that all the
average grid readi ngs exceed this value. Also all the
white area denotes shell thickness that is greater
than 736 mls. The yellow indicates readi ngs between
636 and 736 mls and we have one read individua
nmeasur enent indicating a readi ng between 536 and 636
mls with the 536 mls being the m ninumrequired
t hi ckness for a |l ocalized area no greater than 12 X 12
inches. Wen we identified this point, we
interrogated the area around it to confirmthat we had
identified the thinness point for future nonitoring.

Thi s representati on denonstrates that al
the areas we're nmonitoring in the sand bed region
exceed t he mi ni mumrequi red t hi ckness requi renents for
either the average or |ocal neasurenent.

CHAI RMAN SHACK: That big white area that
| see there, am | to assunme that that's really
practically the original thickness? There's no sign
of attack or it's just it wasn't thin enough to
war rant neasurenents?

MR. O ROURKE: It was not the thinness
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area that we are continuing to nonitoring on an on-
going basis and it is above 736 mls.

CHAI RVAN SHACK: But | nean | see no
nmeasurenents there in that whole white region

MR. O ROURKE: There's no on-going
nmeasurenents in that region. W had interrogated the
region --

MR. GALLAGHER: He's talking -- Dr. Shack,
are you talking just the general what ifs?

CHAI RMAN SHACK:  Yes, that big white area.

MR. GALLAGHER:. W're just trying to say
sinmply when we went into the sand bed and | ooked
externally, those individual triangle points, they
were the thinness locations after we |ooked at 100
percent of the sand bed. So in general, the white
area is much thicker than 736 and that's what we're
sayi ng.

MEMBER MAYNARD: And these are the areas
that with the sand renoved you can physically see the
condi tion, the outside of that.

MR GALLAGHER: That's correct.

CHAI RVAN SHACK:  But if I'"mgoing to do ny
full three-dinmensional nmappi ng of the degradation, |
can't assume that that white region then is 1.154.

It's degraded sone dinension | don't know.
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MR. O ROURKE: That's correct.

MR. GALLAGHER: Yes, and one thing you
could use in an analysis like that is the genera
t hi ckness in each bay and, you know, as neasured by
our grids because those are the thinnest areas i n each
bay and then if you look at, actually it's the next
page, page 15 where it shows you additional margin in
each bay, you could input those nunbers and apply it
tothe -- | would probably say an average thickness in
that bay, and it would show you that there's nore
mar gi n because of nore netal in those other bays.

MR. O ROURKE: And those nunbers were
established by interrogating frominside the drywell
about 500 points around in the sand bed region to
determ ne where the snallest margi n was.

MEMBER ABDEL- KHALIK: |f we go back to
slide 14, those clusters of yell ow squares, they are
sort of too close to each other. Wuld one -- Can one
assunme? | mean you have in sone areas seven of those
yel | ow squares and each one is presumably six inches
by six inches. Can one assune since they are so cl ose
to each other that there may be a conti guous area t hat
has a thickness between 636 and 736 that is |arger
than a square foot?

MR. GALLAGHER: No. Those i ndividua
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yel | ow boxes, vyellow squares, they are individual
points within the 49 point grid. So the six by six
grid that we take fromthe i nside which is depicted by
t hose | ong rectangl es, what we're just trying to show
is when neasuring those 49 points sonme of themare

| ess than 736 and they're included in the average for
that particular grid. So to say if you | ook
specifically, Fred, if you could point to one of
t hose, just the one all the way on the end, so that's
one grid with 49 points and there would be five

i ndi vidual points that are |less than 736 but greater
than 636. W have the actual nunbers and there were
included in the thickness calculation for that.

MEMBER ABDEL- KHALI K:  Those are indivi dual
data points then.

MR. GALLAGHER: They are individual data
poi nt s.

MR. O ROURKE: They're five out of the 49
in that particul ar case.

MEMBER ABDEL- KHALI K:  Thank you.

MR O ROURKE: Slide 15. This slide
sumari zes the nonitoring perforned in the sand bed
region from inside the drywell and the m ni num
avai l abl e margins i n each of the ten bays based on the

| onest average reading in each bay. This data
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i ndi cates nmeasurenents taken in 2006. However, these
mar gi ns are based on the | owest average readi ngs
regardl ess of the year it was measur ed.

On the next slide I'll show you the trend
graph for bay 19 which has the snallest margin and
which is the bounding margin. But as you can see, we
have up to 439 mls of margin in sone of the other
bays which is essentially nom nal wall thickness.

This slide graphically represents the
ul trasoni ¢ neasurenent data for one of the nonitored
| ocations in the sand bed regi on and all of the graphs
are in your reference books. However, we selected two
representative sanplestoincludeinthis presentation
and this is the location with the |east anount of
mar gi n shown on the previous slide, bay 19. Note the
lines representing the nom nal wall thickness and the
requi red wall thickness.

Prior to renmoval of the sand fromthe sand
bed regions in 1992, this location exhibited a wall
| oss of 15 m s per year. Since 1992, the curve has
been fl at i ndicating there has been no additional wall
| o0ss. The nunbers above the curve from 1992 to 2006
are the standard errors for the data and not the
corrosion rates and this slide denonstrates how we

track and trend the data frominside the drywell.
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Slide 17 i s anot her exanpl e of one of the
nmonitored locations in the sand bed region. This
particular |location shows close to nomnal wall
thickness and no corrosion since nonitoring was
started in 1988 and as | said, the renmainder of those
graphs are in your bookl ets behind Tab No. 3.

Slide 18 summarizes all the areas of the
drywel | and the m ni rumavail abl e margi ns based on t he
m ni mum measur ed average thicknesses at the various
| ocations including the sand bed data | just
di scussed. Again, note the additional margins
avai lable in the areas above the sand bed region.

To sunmmarize the comm tnents we've nade
that are part of our agi ng managenent programfor the
drywell, we will continue --

CHAI RMAN SHACK: Just a quick -- The
m ni mum t hi cknesses required above the drywell are
based on pressure | oads for the thinnest section. The
m nimum |l oad in the sand bed is the buckling | oad and
that's the margin for buckling.

MR. O ROURKE: That is correct.

MEMBER ARM JO  Just to clarify. Now that
buckling load is limting in all cases or just in the
case of refueling?

MR. O ROURKE: In the refueling case.
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MR. GALLAGHER: The refueling case is the

limting | oad conbinati on.

MEMBER ARMJO If you weren't in the
refueling condition, would that buckling issue still
be limting?

MR GALLAGHER: Yes. W did all the | oad
conbi nati ons and so one of themis the accident |oad
conmbination. So it would just say that the thickness
requi renent woul d be hi gher, excuse ne, |ower so that
there's nore margin.

MEMBER ARM JO.  You woul d have margin in
a non-buckling load in a nonrefueling situation.

MR GALLAGHER: That's correct.

MEMBER ARM JO  Margi n agai nst buckling
and how much woul d that margin be?

MR. GALLAGHER. Maybe we could ask --
Ahned, do you have that nunber handy? This Ahned
Quaou from our License Renewal G oup

MR. POLASKI: Ahnmed, why don't you just
come up on front because you'll be up next. | don't
know if we have that nunber handy, Dr. Armjo, but
let's see. Ahned.

MR QUAOU: Dr. Armjo, the --

MR. GALLAGHER: I|ntroduce yourself.

MR OUAQU: Ahned Cauau with License
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Renewal . The buckling stress for the fueling | oad
cases is 7.59 and the allowable is 7.59 with the
safety factor of two and the assumed uni formthi ckness
of 7.36. For the post-accident case, the allowable
conpressive stress is 12.93 and the applied stress is
12.0. So there is some nargin, but it's not a very --

MEMBER BONACA: Post-accident. \Wat about
t he case where you've flatten in the cavity and you're
com ng up to the vessel ?

MR. OUAQU. This is the post-accident
conbi nati on

MEMBER BONACA: (Okay.

MR OUAQU: That's the notable
conbi nati on

MEMBER BONACA: And it's not limting.

MR OQUAQU: That's correct.

MR. GALLAGHER: Yes, but this slide only
tal ks about -- The question was related to buckling
margin in the post-accident. So this slide doesn't
apply, John, if we can nove that off. Yes. D d that
answer your question, Dr. Armjo?

MEMBER ARM JO.  Yes, | just wanted to nake
sure that the real limting situation here that we're
tal ki ng about is the buckling under during a refueling

scenari o.
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MR. GALLAGHER: That's correct and again

the refueling scenariois with the cavity filled with
wat er that occurs about two weeks out of every two
years and it also had that conservative external
pressure el enent onto the shell at two pounds ext ernal
pressure.

MEMBER ARM JO Right. There's sone
debate about whether that's an appropriate thing to
do.

MEMBER MAYNARD: Sam and we're going to
get into that nore later. R ght now, we're primarily
goi ng t hrough t he background and that we are going to
be addressing sonme of these specific issues for the
next set of presentations.

MEMBER ARM JO  Ckay.

MR GALLAGHER: That's correct.

MR O ROURKE: Slide 19. To sunmarize the
cormmitments that are part of our agi ng nmanagenent
program we wll <continue to perform ultrasonic
t hi ckness neasurenents in various areas of the sand
bed region and upper drywell region. Strippable
coating will be applied to the reactor cavity |iner
every refueling outage. Leakage nonitoring of the
reactor cavity trough train and the sand bed trains

will be performed daily during outages and quarterly

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

198

bet ween outages. We will performvisual inspections
of the sand bed region, shell, epoxy coating and the
seal at the junction between the drywell shell and the
sand bed region floor. We will performvisua

i nspections and take ultrasonic neasurenents of the
drywal | shell in the trench areas until the trenches
are filled in and we wll visually inspect the
noi sture barrier inside the drywall at the junction
between the interior drywall shell and the floor and
t he curbs.

| will show you a conpl ete sumary of our
drywel | inspections later in the presentation.

MEMBER BONACA: Ckay. So you will have a
sumary of that.

MR O ROURKE: Yes, | do.

MEMBER MAYNARD: This is basically going
back over what has al ready been put on the docket as
part of the conmm tnents.

MR GALLAGHER: That's correct.

MR. O ROURKE: So our overall conclusions
for the Oyster Creek drywell are that the corrective
actions to mtigate drywell shell corrosion have been
effective. The drywell shell corrosion has been
arrested in the sand bed region and continues to be

very low in the upper drywell elevations.
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CHAI RVAN SHACK: And your interpretation

of that is that you are spilling sone water over. It's
getting caught in the firebar D and corrodi ng, but you
don't get enough noi sture to come down to the drains.

MR. O ROURKE: No, our conclusion is based
on the fact that the trough drain is doing its job in
keeping the water out of the sand bed region as we
denonstr at ed.

CHAI RVAN SHACK: Wiy do you get corrosion
then in the upper drywell?

MR. GALLAGHER: Yes. W're nonitoring --
You know, we nonitor the upper drywell and continue to
do that. The corrosion rate that we have in that one
| ocation is very low It's 0.66 mls per year and we
t hi nk we' re conservatively that an on-goi ng corrosi on.

CHAI RMAN SHACK: | see. [It's just noise
in the data.

MR GALLAGHER: But it is -- If there was
corrosion, the upper drywell woul d be nore suscepti bl e
because it's not epoxy coated. W epoxy coat at the
sand bed regi on and the upper drywell had red primner.
It does have the firebar D there, but we think that's
a conservative call

MR. O ROURKE: And your backup books at

Tab 4 have these trend graphs for the upper drywell
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region for the thirteen areas that we nonitor and t hey
basically show a no corrosion.

(OFf the record conments.)

MR. O ROURKE: CQur next conclusion is that
the corrosion on the enbedded portion of the drywell
shell is not significant as we just noted. The
drywel | shell neets Code safety margi ns and we have an
ef fective agi ng managenent programto assure conti nued
saf e operati ons.

MR. POLASKI: Thank you, John. W net
with the ACRS subcomm ttee on January 18th. W had a
| ot of very good di scussion on many di fferent aspects
of the condition in the drywell shell. Fromthese
di scussi ons especially at the end of the neeting when
t he ACRS nenbers communi cated their positions fromthe
topi cs that had been discussed, we left that neeting
with five issues that needed to further discussion
today. The five issues are listed on this slide.

W wi || discuss the reasons why t he use of
a nodified capacity reduction factor is appropriate
for the buckling analysis that was perforned in 1992.
W al so di scussed our position on the adequacy of our
current anal ysis and pl ans we have to performa nodern
three-dinensional finite elenment analysis of the

Oyster Creek drywell. W wll address your concerns
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inthe water | eakage t hrough the reactor cavity liner.
W have a table that shows the extent of the

noni toring that was performed on the drywell shell and
we wll also discuss the situation wth water
di scovered during the 2006 refueling outage in the two
trenches that were excavated in the floor in the
drywell interior in 1986. For each of these issues,
we will present the issue that the subcommittee
nmenbers had as we understood it when we present our
response on each including information that should
cl ose each of these issues. Next slide please.

The first issue that we understood deal s
with the capacity reduction factor. As we understood
it, the GE anal ysi s and Sandi a anal ysis are di fferent.
The key difference is that the General Electric
anal ysis increased the capacity reduction factor for
the refueling | oad conbinati on case when there is no
internal pressure present. The question is is this
acceptable. Qur response to this is that the
i ncreased capacity factor using GE's analysis is
acceptable. Next slide please.

Thi s presents our concl usions dealingw th

t he capacity reduction factor. In the next slides and
our next set of presenters, we wll present the
details to the basis for these conclusions. 1'd |ike
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to point out the third and fourth conclusions. The
third one is that the application of increased
capacity reduction factor from the Sandia anal ysis
produces results simlar to the General Electric
analysis and (4) AmerGen's conclusion is that the
CGeneral Electric analysis including a nmiddle uniform
thickness in the sand bed region of 736 nmils is a
val i d anal ysi s.

W have with us today Dr. Hardiyal Mhta
of General Electric, Dr. Carence Mller, fornerly
with Chicago Bridge and Iron, and M. Ahnmed Quaou of
t he Oyster Creek Li cense Renewal teamwho wi |l present
information to support the use of nodified capacity
reduction factor.

Dr. Mehta prepared that analysis to
determine that determined the mnimm required
t hi ckness of the drywell shell. Dr. MIller who is the
aut hor of Code Case N-284 will provide information on
the correctness of increasing the capacity reduction
fact or because of tensile stresses in the drywell
shell. Dr. MIler will describe howtensile stresses
in the orthogonal direction increased the capacity
reduction factor. These tensile stresses can result
either from internal pressure or from mechanical

| oading. And lastly, M. Ahmed Quaou will present
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information on the results of sonme work we have done
with the Sandia anal ysis that shows that application
of the capacity factor and how it conpares to the
CGeneral Electric analysis.

To begin with, Dr. Mhta will briefly
di scuss the nethodol ogy that was used based on Code
Case N-284 to perform the buckling analysis
particularly the use of a nodified capacity reduction
factor. Dr. Mehta.

DR.  MEHTA: Thank you, Fred. Good
afternoon. The next slide. This slide provides the
details of the buckling analysis that was conduct ed.
The GE buckling analysis followed the nethodol ogy
outlined in ASME Code Case N-284. In this
net hodol ogy, the allowable conpressive stress is
cal cul ated using the equation as shown here in which
first is eta sub | which is the plasticity reduction
factor which cones into play. It takes into account
plasticity effects if the calculated conpressive
stress exceeds elasticity.

The second termis alpha sub I which is
the capacity reduction factor. This factor accounts
for the reduction in buckling stress as a result of
the presence of any inperfections in actually

fabricated shells. These inperfections even though
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they are within the ASME Code allowable limts do
affect the third degree cal cul ated stress because t hey
deviate fromthe third cone shape that's assuned in
the finite el ement anal ysis.

And then the third term signma sub ie, is
the critical |ast buckling stress which is cal cul ated
using the finite el enent anal ysis and the final factor
is the factor of safety which in this case was assuned
at 2.0 in the inputting condition 2:02 condition and
1. 67 for post-accident condition which is consistent
with the N-284 guidelines.

The capacity reduction factor al pha sub |
was further increased to account for the fact of co-
exi sting orthogonal tensile side stress. The increase
was based on tests conducted on cylinders and as Dr.
MIller will discuss inhis presentationtest conducted
on spherical segnments concluded that the nodified
al pha sub | based on cylindrical test results is
suitable to use in this application.

MR. POLASKI: Thank you, Dr. Mehta. Dr.
Clarence MIler will now di scuss the appropriateness
of using a nodified capacity reduction factor for the
buckl i ng anal ysis of the drywell shell. Dr. Mller is
currently an independent consultant specializing in

design of shell structures. He worked for 44 years
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for Chicago Bridge and Iron as their chief structural
engi neer. W would note that CB& designed the
fabricated Oyster Creek drywell. Dr. MIIler conducted
hundreds of tests on buckling of cylinders, cones,
spheres and four spherical heads. He was responsible
for design criteria for structures built by Chicago
Bridge & Iron and al so wor ked on ASME Code commi tt ees.
He was the primary aut hor of Code Case N-284 and al so
the primary author of Code Case 2286. Dr. Mller.

DR. MLLER  Thank you, Fred. The ASME
Code Case N284 allows nodifying the capacity
reduction factor to account for the effective
orthogonal tensile stress on buckling. N-284 does
refer tothe effective internal pressure; however, the
hoop tensi on devel ops on a sphere as a result of axi al
conpression or internal pressure.

The effected of the orthogonal tensile
stress due to internal pressure is well docunented on
cylinders and the N- 284 capacity reduction factor was
nodi fied using fornulas which | devel oped based on
tests conducted on cylinders. Tests have been
conducted on spheres wi thout internal pressure which
show that the co-existence of orthogonal tensile
stress reduces the effective inperfection on the

buckling strength of spheres. Again, | comment the
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orthogonal tensile stresses in these tests are a
result of in-plane tension or conpressi on nodes. This
nodi fied capacity reduction factor which | have
devel oped is al so now i ncorporated in ASVME Section 8
Code Case 2286-1 for spheres.

CHAI RMAN SHACK: Now does the | anguage of
t he Code case refer to internal pressure?

DR. MLLER No |longer -- Those words are
probably my fault because | was just so used to using
the term nology "effective internal pressure"” from
spheres. So that has been corrected in this |ater
Code case in Section 8.

So the next figure |I'mgoing to show you
how t he nodified formula is conservative for spheres.
The vertical scale is the capacity reduction factor
al pha and al pha is defined as a ratio of the maxi num
conpr essi ve buckl i ng stress di vided by the theoretical
buckling stress. The horizontal axis is a ratio of
signa 2 over signa 1. Again, sigma 1 is the maxi num
conpressive stress at failure of the sphere. This is
t he same as ny term nol ogy of signma critical up there.

MEMBER ARM JO  Signma 1 you use the term
“failure." Do you nmean buckling?

DR. MLLER Yes. Even though | probably

shoul d have been consistent to show sigma critical as
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also sigma 1 in this figure.

MEMBER ARM JO  Ri ght.

DR MLLER Sigma 2 is the orthogona
stress and sigma 2 covers the whole range from both
tension and conpression or sigma 2 over sigma 1
greater than zero. Sigma 2 is conpression. |If sigm
2 over sigma 1 is less than zero, sigma 2 is tension.
| want to point out that on the upper right the
synbol s al pha shoul d be shown as signa there.

Now al pha i s equal to al pha sub zero plus
al pha sub p. Al pha sub zero is the value of al pha at
signma 2 over sigma 1 equals zero. Alpha sub p is the
increase in alpha due to the tensile stress signma 2.
The lower line which | labeled "MIler" gives the
val ues of alpha p which we're using for the nodified
vect or.

This is a nodification made to ASME Code
Case N-284. The equation for alpha p was derived from
many tests on cylinders and based on ny studies, |
concluded that this equation could also be used for
spheres. Later tests performed by dl and and Yao show
this equation to be conservative for spheres.

In their tests, the tensile stress
resulted fromin-plane nechanical |oads rather than

internal pressure. There were a total of 17 different
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test shells with ROT val ues of 444 to 1600. So they

definitely cover the range of the Oyster Creek shell.
The upper line | show there was derived by COdl and as
a | ower base on his tests. The Yao tests are shown to
al so fall above this line. This figure shows that the
nodification nmade to N-284 is conservative for
spheres. Also it shows that the tensile stress need
not result frominternal pressure and reiterating once
again, that this nodified capacity reduction factor is
now i ncl uded i n ASME Section 8 Code case 2286-1. This
Code case no | onger nmakes reference to i ncrease due to
i nternal pressure.

MR. POLASKI: Thank you, Dr. Mller.

MEMBER ARM JO  Where would you -- From
t hese curves, where would you pick the appropriate
al pha sub I for Oyster Creek?

DR. MLLER For the Oyster Creek shell,

we're approximately somewhere near |ess than .05,

m nus 0. 5.

MEMBER ARM JO (kay. So go down to -- So
alpha sub | is -0.5 so it's --

DR. MLLER That's where we only have an
increase of 0.25, | believe, is what will be shown.

MR. GALLAGHER: Yes, | think the nunber

was 0.326 for the --
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MEMBER ARMJO  \VWhere is it on the chart?

Just put the pointer on that spot.

MR GALLAGHER: The 0.326 on the red I|ine.

MEMBER ARM JO And -0.5 on the ratio.

DR. MLLER That's actually between zero
and 0.5.

MEMBER ARM JO.  It's between zero and 0.5.
Okay. So sonewhere in here is where that is, Oyster
Cr eek.

MR. POLASKI: Any other questions? Thank
you, Dr. Mller. W've now heard fromDr. Mehta about
how a nodified capacity reduction factor was used in
a Gt analysis and fromDr. MIl|er about the basis for
why this was correct. M. Ahned Quaou will now
present information we have presented on the i npact of
the flying and nodified capacity reduction factor to
the results of the Sandia analysis. M. Quaou.

MR. OUAQU: Thank you, Fred. Good
afternoon. In the next two slides, we wll
denmonstrate the results of nodifying capacity
reduction factor using the nethodol ogy described by
Dr. MIler. To illustrate the inpact of the nodified
capacity reduction factor on the buckling stress and
on the safety factor, we used results of the Sandi a

anal ysis shown i n the second colum of this table. As
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you can see, the anal yzed thickness is 0.842 i nches or
842 mls and the capacity reduction factor used by
Sandiais 0.207. W then nodified the capacity factor
usi ng an orthogonal tension in-set bed region of 2.5
psi and as a result of that nodification, the capacity
reduction factor increased to 0.272 as shown in the
third colum about row no. 8.

CHAI RMAN SHACK: No, of course, this is
not the uniform thickness Sandia calculation. So
using the 0.842 is a little m sl eading.

MR OUAOU. This is for illustration
purposes. The next slide will show what we used, the
actual uniformthickness of 0.844 that Sandi a used.

CHAI RVAN SHACK: But this is their shot at
the current best estimate, full three dinensional
condi ti on.

MR, OQUAOU: Right. That's correct.

MR GALLAGHER: That's correct.

MR. QOUAQU: Increasing the capacity
reduction factor --

MEMBER ARM JO  Excuse ne. Just to make
sure | understand. Wen you did this, the 0.272, is
that exactly the sanme factor that Dr. Mehta used in
t he GE anal ysi s.

MR, QUAQU: No, it is not the sane val ue.
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It is less. The Dr. Mehta value is higher. It's
0. 326 and because this tension is less, this nunber
dr opped down.

MEMBER ARM JO  Ckay.

MR. QUAOU: The results of nodifying the
capacity factor as indicated in the | ast row showed an
increase of a factor of safety from 2.15 to 2.83
Next slide pl ease.

This slides illustrates in graphical form
t he inmpact of the nodified capacity reduction factor
on the safety factor. The bottomof the red |ine was
drawn using the data from Sandia analysis. In this
case, the data we used is the uniformthickness of
0.844 inches and uni formthickness in the upper side
of the line of 1.15 which is nom nal thickness for the
sand bed region.

Using those thicknesses, we nodified
capacity factors according to the nethodol ogy
described to you before and the second or the bl ue
lineillustrates a shift upwards of the safety factor.
The safety factor for instance for the 0.844 i ncreased
from2.0 to 2.63 and the safety factor for the upper
points increased from3.85 to 5.46

Inthe | ower | eft-hand side of this chart,

we do indicate that the 736 m| thickness used in the
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GE analysis, the wuniform thickness, wth the
cal cul ated factor of safety of 2.0 and the bottomline
is that if you look at this chart you would concl ude
fromit that the significant factor between t he Sandi a
anal ysis and the GE anal ysis i s the capacity reduction
factor and if you nodify the CGE analysis to take into
consideration the orthogonal tensile stress, the
results are consistent.

MR. GALLAGHER: You nean nodify the Sandi a
anal ysi s.

MR. QUAOU: Sandia, yes. That's a
correction.

MEMBER MAYNARD: So | understand. That
top line, the dark one on this one, that is using the
Sandi a cal cul ation at the thickness that Sandia used
as their average thi ckness using the nodified capacity
factor there.

MR OQUAQU: That's correct.

MEMBER ABDEL- KHALI K:  The chart though as
presented by Dr. MIller, this is essentially a
generalized chart for an ideal geonetry. One is a
sphere and the other is a cylinder. The question is
we don't have a sphere. W don't have a cylinder.

DR MLLER It is not an idealized. This

is actually an equation for a sphere or cylinder with
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a given inperfection or deviation from true shape.
Wth the sphere, |I'msaying that these equations are
valid if the sphere is constructed wthin the
tol erance requirenents of the ASME Code and that
tolerance is e/t where e is the deviation fromtrue
t heoretical shape. t is the thickness. e/t |less than
or equal to one and that is nmeasured over a wavel ength
or an arc length of 3.72 square to rt.

The blue figure that | had shown you
before, if you'll note up there, it's actually quite
conservative because you'll see | have an e/t of 1.8.
So I've actually taken his equation and applied a
fairly large inperfection and | selected a 1.8. That
woul d not be permitted on a sphere, it would have to
mat ch the point where sigma sub p of one. That's how
| arrived at the 1.8. If | were putting one in the
blue Iine it would be significantly higher than it is
there. So what |"msaying is that this al pha is based
on measured tests.

MEMBER ABDEL- KHALI K:  The bottom I i ne,
nean, these graphs are enpirical based on experi nent al
measur enment s.

DR MLLER Yes. Correct.

MEMBER ABDEL- KHALI K:  And t he experi nent al

nmeasur enents were done on ideal geonetries.
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DR M LLER  No.

MEMBER ABDEL- KHALI K: Were they done on
geonetries that | ooked |ike --

DR MLLER -- wote that on fabricated
shells, shells with initial inperfections.

CHAI RVAN SHACK: Right, but they didn't
have vent lines or conpl ex shapes.

MEMBER ABDEL- KHALI K:  That's the point.

CHAI RMAN SHACK: They were spheres and
cyl i nders.

DR. MLLER  Ckay.

MEMBER ABDEL- KHALI K:  That's the point I'm
trying to make. So how do we know that these
generalized charts apply when the geonetry is
significantly different than what | would call an
i deal sphere or an ideal cylinder?

DR MLLER Wll, to give you an exanpl e,
| ran a set of tests on the effect of an opening in a
cylindrical shell that was 1/4 of the circunference in
order to determine how we needed to reinforce that
opening. So these simlar rules are used on
containnments to reinforce in areas of penetration and
so forth so that the buckling is determ ned by the
nmenbrane stresses, not by maxi num vendi ng stresses.

So by doing the finite elenent analysis, they can
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determ ne the maxi mum nenbrane stresses in these
shells and |I' m suggesting that the al pha val ues will
apply then.

MEMBER ABDEL- KHALI K:  Thank you.

MR. POLASKI: W'd nowlike to go onto to
our next portion of the presentation.

MR GALLAGHER  Slide 29.

MR PCOLASKI: Slide 29. Now | would like
to speak to the SER that was prepared for the NRC
whi ch accepted the Oyster Creek anal ysis to deternine
the Code required drywell shell thickness. In Apri
1992, the NRC issued a safety eval uation report which
concluded that the analysis performed by General
El ectric accurately anal yzed the Oyster Creek drywell
shell for buckling during design basis |oading
conditions and that 736 m| was an acceptable criteria
to use when performng ultrasonic thickness
nmeasurenents of the drywell shell.

During the review of the General Electric
anal ysis, there was nunerous exchanges of technical
informati on between the Licensee, Ceneral Electric,
Code case experts and the NRCin the early 1990s. In
its SER, the staff discussed the nethodol ogy Oyster
Creek used to perform buckling analysis and

specifically addressed the use of a nodified capacity
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reduction factor. The GE anal ysis was revi ewed by
Br ookhaven National Laboratory in support of the NRC
staff review And the NRC Staff concluded that the
drywel | neets ASME Section 3 Subsection NE
requi renents. Next slide.

These are our concl usions on the capacity
reduction factor. The first is that the GE anal ysis
in 1992 increased the capacity reduction factor from
0.207 to 0.326 to account from orthogonal tensile
stresses in the sphere. Secondly, the buckling test
conduct ed on spheres show a reduction in the effected
i nperfections of the buckling strength. Third is that
the application of an increased capacity reduction
factor inthe Sandi a anal ysi s produces results simlar
tothe GE analysis. And lastly, AmerGen's concl usion
is that the GE anal ysis concluding a m ni num uniform
t hi ckness in the sand bed region as 736 mls is valid.

So this conpl etes our presentation on the
capacity reduction factor.

MR GALLAGHER Dr. Shack, so that was the
-- Issue No. 1, we still have four other ones. Any
comments or questions?

MEMBER MAYNARD: |'d say go ahead and nove
onto itemtwo there.

MR GALLAGHER: Ckay.
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CHAI RMAN SHACK: That was very hel pful.

MR. POLASKI: The second issue that the
subconmittee rai sed was that the thickness margi n may
be better understood with a nodern three-dinensional
finite elenment nodel wth various thickness and
t hi ckness configurations in the sand bed regi on could
be evaluated. And our response is that (1) our
current |icensing basis anal ysis denonstrated that the
Code requi renents were made and that's what we' ve j ust
been discussing; (2)because the GE nodel used a
uni formthi ckness corresponding to the | owest average
t hi ckness neasured, we agree that use of a nodern
nodel i ng techni que i nputting actual shell thicknesses
shoul d denonstrate nore thickness nmargi n and a | arger
safety factor; and lastly, in order to better
understand the margin that is avail able for the Oyster
Creek drywell shell, AmerGen will be performng a 3-D
finite el enent anal ysis of the Oyster Creek drywell.
This analysis will be conpleted prior to entering the
peri od of extended operation.

MEMBER MAYNARD: Just to nmake sure |
understand because | believe that Item 3 is a new
conmi tnent that we had not di scussed or tal ked about.

MR. GALLAGHER  Yes, that's correct, M.

Maynard, but we're trying to address the issues that
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you all brought up and this is a new conmtnent. |t
is asignificant commtnent on our part and we will do
t hat .

MEMBER MAYNARD: Ckay. And | wanted to
make sure that your position, you would be willing --
you woul d be making this as a conmtnment to be done,
not just sonething that you're thinking about doing.

MR GALLAGHER: That's correct and we wil |
send in a letter with this conmtnent follow ng the
neeti ng.

MEMBER MAYNARD: Ckay. | don't think any
of the nmenmbers would tell you not to do that.

(Laughter.)

MR GALLAGHER: W didn't think so.

MR POLASKI: M. John O Rourke will now
present the other three subconmmttee issues, those
being the i ssue with the reactor cavity |iner | eakage,
future nonitoring prograns and the i nterior surface of
t he enbedded drywel |l shell. John.

MR. O ROURKE: The next issue fromthe
January 18t h subcomrittee neeti ng was t hat the | eakage
t hrough t he reactor cavity |liner shoul d be eli m nat ed.
W agree that elimnating the |iner | eakage woul d be
desirable. Qur current programis designed to control

this | eakage to ensure that no water gets into the

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




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

219

sand bed region and it was proven successful during
the 2006 refueling outage. However, based on the
subconmittee's input, we have decided to perform an
engi neering study prior to the period of extended
operationtoinvestigate cost effective replacenent or
repair options to elimnate this | eakage.

MEMBER MAYNARD: This one when | read this
the first time, | was nore excited than after the
second ti ne.

(Laughter.)

MEMBER MAYNARD: | see a commitnment to do
an engi neering study, but the way | read this that's
not necessarily a conmtnent to actually --

MR. SI EBER: Do anyt hi ng.

MEMBER MAYNARD: -- do anything. Wuld
you clarify that?

MR, GALLAGHER: | will clarify that. |1
mean our intent is to find a solution here. As we
tal ked about last time to the subconmttee and Dr.
Bonaca, this is a difficult repair situation. So we
want to find a solution. W want to inplenment a
solution and that's what this is about. WII we find
a solution that's cost effective? | hope so and
that's what we're trying to do.

MR. SIEBER: And right now, you're using
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duct tape and paint, right?

MR. GALLAGHER We're using strippable
coating and netallic tape. That's correct.

MEMBER MAYNARD: 1'1l tell you. M issue
is | understand that right now the | eakage is within
the capacity of the drain. However, the drainis
there as a backup in case there's a failure of sone
conponents, some |eakage, unexpected |eakage or
whatever. So by counting on that as part of nornm
operations, you've reduced your margin to any
addi ti onal |eakage or whatever.

The system the design intent, is to not
have any | eakage and it is bothersonme to still have
sonme | eakage and be willing tolive with that. | know
that you would like tofix it. |'mjust not sure that
-- W'll have to see how others feel about how
strongly the stuff is here. | appreciate what you're
doi ng here.

MR GALLAGHER: W believe the feedback we
did get fromDr. Bonaca was that cost effective could
cone into it. | do have our Senior VP here, Rich
Lopriore, who he is behind this 100 percent and wants
to make sure we find a solution

MR LOPRIORE: Yes. |I'mnot as tall as

t he ot her guy.
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MR. GALLAGHER: This is Rich Lopriore, our
Seni or VP.

MR LOPRIORE: |I'mRich Lopriore, the
Senior VP from Md Atlantic Operations. | am
responsi ble for Oyster Creek in ny area of
responsibility. W agreed. W certainly want zero
| eakage and that is fundanentally what these studies
are going to do.

But we want to nmake sure we know what is
the right approach to this. | think at this point
wi t hout studying this further, we don't know exactly
what that is. It could be a nenbrane. It could be
wel di ng a new skin, but there are conplications with
all of that.

So it's not for not wanting to put
investnment into the plant. W clearly want to invest
in the plant and we share the Conmittee's concern
about wanting to achi eve zero | eakage. W w || pursue
that very vigorously and come up with the right
answer. In the neantinme, we do agree that we have a
way to manage and by no neans does that nean it's
going to stop us fromtrying to get zero | eakage.

MEMBER MAYNARD: | understand and |
appreciate that and | can understand the difficulty in

maki ng a conm tnent doing sonething that you don't
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know what the answer is. So | understand that, too.

MR. SIEBER  The problemis not as sinple
as it may first appear because of the stresses. You
can't weld on that very well. This isn't the only one
that | eaks. That's exactly what we've said. This is
not a uni que problem On the other hand --

CHAI RMAN SHACK: You've got to permt it
after it's fixed.

MR. SIEBER  Yes.

MEMBER MAYNARD: It's a building where
you're relying just one drain, too.

CHAI RMAN SHACK: That's the other thing.
| was going to ask if anybody put a ball bearing on
that lip up there just to see how well it rolls
around. One drain?

MR. POLASKI: The design -- This is Fred
Pol aski. The design of that is about a two inch drop
away fromthe side 180 degree away fromthe drain to
the drain. The design, | can't guarantee that it's
two i nches, whatever the design was. So that built
into the design

MEMBER MAYNARD: And it shoul d be higher
on the side that doesn't have the drain.

(Laughter.)

CHAI RMAN SHACK: | hope it's better than
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ny gutters.

MR SIEBER. Yes. In any event, |
consider this a challenge to you and |' minterested in
it. Sol will followwhat it is you do to solve the
probl em

MR. GALLAGHER. Ckay. W under st and.

MEMBER ABDEL- KHALI K: |Is that area of the
damaged |ip accessi bl e?

MR. POLASKI: The area of the damaged lip
when they did the repairs, they had to cut actually
holes in the, | call it, the floor in the reactive
cavity to gain access to that. [It's not readily
accessible. The way they do the visual is through
four scope of fiber optics up through the drain line
to see in that area. Difficult to get to.

MEMBER ABDEL- KHALI K:  Have you consi dered
i ncreasing the height of that lip?

MR. GALLAGHER:. W repaired the lipis
what we did and as we said in this outage, we showed
that all the | eakage was controll ed and not going into
the sand bed region. So we think we have that lip
fixed. This is really get back up -- You know, the
feedback we got fromyou all was getting back up to
stop it from getting there in the first place and

that's what we're going to focus on in this study.
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MEMBER ABDEL- KHALI K:  Thank you.

MR. O ROURKE: Moving on. Slide 33. The
next subcomm ttee coment that | will address is the
monitoring of the drywell shell thickness should be
nore aggressive in the short term At the
subconmi ttee neeting on January 18th, we did not
adequately explain the breadth and frequency of our
nmonitoring activities. W prepared a summary of these
activities and provided themto the Conmittee as a
handout and that's the 11" X 17" that | referred to
earlier. I'll discuss the nonitoring in detail using
your handout and the next slide.

This slide summarizes the nonitoring
activities for the drywell shell beginning with the
activities perforned during the nost recent outage
t hrough the period of extended operation. The table
is divided up into four major areas. The first area
contains the activities we used to verify that there
is no water | eakage into the sand bed region.

The second area identifies the upper
drywell shell nonitoring. As we had previously
described to the ACRS subconmittee, the nonitoring
locations for Item 2 were established based on
ext ensi ve exam nations perforned over several years.

Once the nonitoring locations were established,
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i nspections had been performed since 1987 and wl |
continue through the period of extended operation.

The third area identifies the nonitoring
of the sand bed region. 1In addition to the
i nspections that are perforned i nside the drywell, we
have included visual and wultrasonic inspections
performed from outside the drywell in the sand bed
regi on.

Finally, we wll continue wth our
structures nonitoring program which includes visual
i nspections of the interior drywell concrete floor,
sub-pile room floor and trough, and the shell every
outage and sunp inspection every other outage,
performance of the integrated | eak rate test every ten
years as required by the technical specifications,
vi sual inspections of the service | evel one coating on
t he i nside of the drywell every ot her outage and based
on a corrective action inplenmented during the 2006
refueling outage, visual inspection of the npisture
barrier installed between the drywell shell and the
concrete curb and floor inside the drywell.

MEMBER MAYNARD: Just to nake sure |'m not
readi ng sonething intoit or not getting sonething, is
this a sutmmary of what you have al ready provided and

di scussed and conmitted to?
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VR GALLAGHER: Yes, with one

clarification, M. Maynard. The Item No. 6 in the

sand bed region says "inspection for water in
trenches.” W do have a conmitnent on that and we are
suggesting to nodify that. | think that's |Issue No.

5 based on your feedback fromthe | ast nmeeting and we
woul d again send that in in a commtnent letter.

Ri ght now, for those trenches, we said
that we would | ook at them next tinme and then fil
themin, you know, restore them \at we're going to
conmit to in the future is that we would check them
and assunmi ng when we verify that our corrective action
has been effective by the fact that there's no water
in those trenches for two outages in a row, then we
woul d restore them

MEMBER MAYNARD: So it's a matter of a
coupl e of outages of looking at it before you fill
themin.

MR. GALLAGHER: That's what we're
proposing in the, | guess, it's Issue No. 5. But
other than that, these are all previous itens that
we've conmitted to and we thought that in -- The
reason we presented this here is we thought we heard
some conments fromyou on rmaybe the program needs to

be nore aggressive in the short term So we think we
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didn't communicate to you exactly the depth and
breadth of what we have and so we think this table
really shows that and we think that the drywell is
wel | covered top to bottomin the i nspections and the
agi ng managenent program

MR O ROURKE: Slide 35. During the
January 18th subcommittee neeting, sone nenbers
coment that the trenches should not be filled in
until we have verified that we have elimnated the
water on the interior shell which we just discussed.
The source of the water has been identified and
corrective actions have been inplenmented to prevent
addi ti onal water fromcom ng in contact with the steel
shel |.

On January 18th, we presented the
subconmttee with information that supports that
corrosion of the enbedded shell is mtigated by the
high pH pore water in the concrete and is further
protected by a passive filmthat has forned on the
steel surface.

This slide shows the interior of the
drywell and the sub-pile room Leakage inside the
drywell from control rod drives, valve packing
equi pnent, etc. is an expected condition both during

operation and during refueling outages. Nornally,
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this | eakage is very low Currently, there is |ess
than 1/10th of a gallon per m nute of |eakage inside
the drywell at Oyster Creek which is well below the
tech spec limt of 5 gpm

The interior of the drywell was designed
to route all |eakage to the drywell sunmp in the sub-
pile room Leakage inside the sub-pile roomis
directed to a collection trough around the paraneter
that drains into the sunp. Leakage outside the sub-
pile roomis directed to the collection trough via
drai n pass through the reactor pedestal. The sunp has
redundant punps that autonmatically punp the | eakage
out of the drywell based on level in the sunp.

During t he 2006 out age, defects were noted
in the collection trough and we identified that the
gap between the interior shell and the concrete fl oor
and curb were not sealed. Both of these would have
al l oned water to get into the trenches and between t he
shell and concrete inside the drywell. Corrective
actions were inplemented to fix both of these
conditions. Based on these corrective actions, we do
not expect any additional water to conme in contact
with the shell bel ow the concrete.

MEMBER ARMJO Now part of it -- There

are two -- Wuld you just point out the |ocations
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wher e t hose sources of water are? Condensation on the
shell at the curb or --

MR. O ROURKE: The water cones from
equi pnent | eakage during the chilling outage phase.

MEMBER ARM JO.  Yes, | understand that
part.

MR. GALLAGHER: W just sealed the curb
area just in case any water could cone down on the
shell and then get there and then get into a little
gap. So we sealed that to nake sure that that
woul dn't happen.

MR. O ROURKE: And the collection trough
i nside the sub-pile roomhad sone defects that we have
repaired t hat woul d prevent water fromgetting through
t he concrete into the --

MEMBER ARM JO  And out to the shell.

MR. O ROURKE: Right, and into the shell.

MEMBER ARM JO  Good.

MEMBER MAYNARD: You call that -- Is that
t he sunp power roonf? |s that what you're saying?

MR. O ROURKE: Sub-pile room

MEMBER MAYNARD: Sub-pile room Ckay.

MR GALLAGHER: Yes, that's the area of
under vessel.

MEMBER MAYNARD: Under the reactor.
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MR. GALLAGHER: Wich is within the

react or pedestal.

MEMBER MAYNARD: |'m a PWR guy.

MR. O ROURKE: So on slide 37 based on the
subconmi tt ee feedback, we will continue to i nspect the
trenches during refueling outages for the presence of
water and we wi || use the presence of water to nonitor
that our corrective actions have been effective. In
addition, visual and ultrasonic inspections of the
shell within the trenches will be performed during
refueling outages. |If our nonitoring confirnms in two
consecutive refueling outages that our corrective
actions have been effective in elimnating the water
inthetrenches, we will restore the trenches to their
ori ginal design condition.

MEMBER MAYNARD: Just to clarify. There
were sone of the nmenbers who said the trenches shoul d
be filled in. There were sone who said they should be
| eft open and there were a couple, at |east one of us,
who says open for awhile and then fill it in.

MR. O ROURKE: You took the m ddl e.
That's snart.

MR. SIEBER It's a good way to coll ect
all the water in the trench area.

VR. POLASKI : That concl udes our
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presentation on the issues with the drywell.

MEMBER MAYNARD: Anybody have any of those
five we need to go back over again? Ckay.

MR. GALLAGHER kay. Dr. Shack, so we do
have an overall LRA presentation. Wuld you like us
to go through it or -- W did present this at the
subconmittee neeting on Cctober 3rd. It is just a
general sumrary of our application. Bottomline we
can just go to the bottom line conclusion if you'd
like or if you would |ike us to go through, we can do
t hat .

CHAI RVAN SHACK: |'d be happy just to go
nmysel f.

MEMBER MAYNARD: To what ?

CHAI RVAN SHACK: To the bottom i ne
concl usi on.

MEMBER MAYNARD: Yes, | think that at nost
of our subcommttee neetings we had the ngjority of
t he nenbers there. W have the information here that
can be read by anyone who needs it. So | would go
straight to the --

MR. POLASKI: Let's to go the last slide,
Slide 45. These are our overall summaries and
conclusions. First, aging nanagenment prograns that

have been established to ensure safe operations for
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t he peri od of extended operation. The |license renewal
commitment wll be inplenented as effected and we are
on track for inplenmenting activities. That concl udes
our presentation.

MEMBER MAYNARD: Unless there are any
guestions, we're at a good point to take a break.

CHAI RMVAN SHACK: Well, | was going to
suggest we just keep on going.

MEMBER MAYNARD:  Ckay.

CHAI RVAN SHACK: No? kay. We'll take a
br eak.

(Laughter.)

MEMBER MAYNARD: You' d better say how many
m nut es.

CHAI RVAN SHACK: A 15 minute break. Let's
come back 2:55 p.m W're running slightly ahead of
schedul e or pretty much on schedule. So we're getting
caught up. So 2:55 p.m Of the record.

(Wher eupon, the foregoing matter went off
the record at 2:41 p.m and went back on the record at
2:57 p.m)

MEMBER MAYNARD: Ckay, |'d like to get
started again. Okay, |I'd |like to go ahead and resune
the afternoon session here for the |license renewal

application review for Oyster Creek and I'Il turn it
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over tothe staff. | believe Donnie will take care of
t hat .

MR. ASHLEY: M/ nane is Donnie Ashley and
|"mthe Project Manager for the Oyster Creek License
Renewal effort. And as part of nmy introduction, the
path we're going to follow this afternoon is
different, you'll notice fromwhat you normally see in
t hese kinds of presentations to the full conmttee.

What |1'd Iike to do is discuss |license
conditions with you, the conditions that we have
tal ked about in the updated SER in Decenber of | ast
year and some other conditions that we're | ooking at
and then I'mgoing to turn it over to Sujit Samaddar
and Hans Ashar to talk to you about confirmatory
analysis and to give plenty of time. So |'ve noved
those two itens up out of the presentation to the
front so that we could get plenty of tine to discuss
t hem as you want to.

In the Decenber SER, there were three
license conditions in that docunment and these are
relatively standard conditions that you see in nost
all license renewal. They talk about updating the
SER, the UFSAR suppl ements and requirenent -- future
activities beidentifiedinthe UFSAR and surveill ance

cal endar that should be retained.
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You' ve heard a l ot of information fromthe
Applicant this afternoon about sone commtnents that
t hey have nade and conmitnents that they're planning
to nake. One of the things that we have done is we've
been | ooking at this application, we've had audits,
A&P audits and our audits. W' ve had inspections done
by the regi on and based on all of that that we've been
| ooki ng at since July of 2005, we have two proposed
license conditions that we plan on putting into the
final SER

The first one would require the Applicant
to increase the frequence of the drywell inspections
and the ultrasonic testing in the sand bed region to
all 10 days, every other refueling outage for the
period of extended operations. W realize that
regardl ess of which calculation you use, they all
point to the fact that the safety nargi ns have been
mai nt ai ned. However, the margins to the safety
factors are very small. So as a result, we would Iike
to see the Applicant increase their nonitoring in the
sand bed region.

The last license condition would require
t he Applicant to nonitor at every refuel i ng outage and
mai ntain the two trenches | ocated inside the drywell

open until such tine that the Applicant can
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denonstrate that the source of the water are
identified and el i m nated.

MEMBER MAYNARD: |1'd like to ask you from
what the |icensee or the Applicant had provided in
their presentation, of what they're commtting to or
willing to commt to, is that consistent with this
second bullet here or not?

MR ASHLEY: It's consistent with the
second bullet. The first bullet is different.

MEMBER MAYNARD: Right, | noticed that but
t he second one, because they had commtted to | ook at
it for like threein arowhere, two or threein a row
and then close it in. Ckay.

MR ASHLEY: Wat we wanted to do was
insure that they would consult with us before taking
t hose kind of actions on their own.

Menber MAYNARD: Ckay.

MEMBER ARM JO. Whuld you still require
t he i ncreased UT i nspection frequency i f the Applicant
i npl enented a permanent repair of the | eakage in the
cavity liner?

MR, ASHLEY: It would --

MEMBER ARMJO | nean, if they
denonstrated that they had fixed it once and for all.

MR. ASHLEY: Yes, sir.
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MEMBER ARM JO.  And showed you, then you

woul d reconsi der.

MR ASHLEY: W would reconsider and |
think that's a good way to put it. The license
condition would give us that option to reconsider.

CHAI RMAN SHACK:  You coul d al so put a
performance base that if they show no thickness |oss
X out ages, then you woul d reconsi der.

MR. ASHLEY: Yes, sir, and we're worKking
with the technical staff and with the fol ks over in
licensing to determne the appropriate |anguage to
make sure that this is covered.

MR. SIEBER | do think, though, that you
would have to follow the tine reginent that Dr.
Jackson (phonetic) established that there is no
further degradation.

MR. ASHLEY: Yes, sir, we would expect
sonme denonstration of sone positive indication that
they corrected it. W also want to nake sure that we
increase and maintain the nonitoring that they're
goi ng to do.

MR. SIEBER. Now, this is just the sand
bed area but you have thinning in the upper drywell,
t 0o.

MR. ASHLEY: The staff feels that the
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progranms that are inplenented, the aging nanagenent
programnms for the rest of the drywell is adequate. And
with that, 1'd ask Sujit Sanmaddar if he would, to tal k
to you now about the confirmatory anal ysis.

MR. SAMADDAR: |'m Sujit Samaddar and
have Hans Asher with ne over here and we are both from
the Ofice of Nuclear Reactor Regul ations. W
concluded the |ast presentation to the ACRS wi t hout
reconciling the average difference between the
conmput ed m ni mum shell thickness between the 1992 G
analysis, the <current Ilicensing basis and the
NRC/ Sandi a 2006 confirmatory anal ysis.

This issue is the context of our current
presentation. The -- 1'd like to go back one nore
slide. The issue was -- it was asked of us to explain
t he aberrant difference in the conputed m ni num shel
t hi ckness between the 1992 G anal ysis and the current
anal ysis  of record and the 2006 NRC Sandia
confirmatory analysis. The confirmatory analysis
suggested that the thickness of .84 inch is
appropriate for nmaintaining a factor of safety of 2,
which the 1992 G anal ysis established that smaller
t hi ckness of .736 would be adequate to maintain the
desired factor safety of 2 against buckling.

So we have two objectives that we need to
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neet. Next slide. These objectives are explain the
aberrant difference between the two analysis and
reconfirmthe appropriateness of the 1992 G anal ysi s
as the current licensing basis. As we go through this
presentation, we'll establish that the 1992 Ganal ysis
and the 2006 NRC/ Sandi a anal ysi s has establ i shed t hat
the Oyster Creek drywell neets the ASME code
requirenents.

In the next part then we will also
establish at this point that a factor safety greater
than 2 is achieved if the factor of hoop tension is
included in the NRC/ Sandia analysis for a uniform
shel | thickness of .844. This slide is basically an
overview of the relationships that we have. Gkay. A
drywel | anal ysis consists of essentially two parts and
the reason I'mgoing through this is for those of you
not present inthe earlier presentation, this overview
illustrates the fact that the acceptability anal ysis
of the drywell requires the drywell shell thickness be
acceptable from all the stress criteria and the
stability criteria and the buckling criteria of the
ASME code. Performance of the ASME stress criteria
was denonstrated in the previous presentation.

The stability criteriais the issue of our

present discussion. Next slide, please. The CGE 1992
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anal ysis, the licensing basis, has determ ned t hat the
m ni mum shel |l thickness for factor safety equals 2,
ASME code criteria, included hoop tension in
cal culating the m nimum shell thickness and the hoop
tensi on devel ops as a result of actual conpression on
sphere or internal pressure. And it was accepted by
anal ysis as the current |licensing basis. The analysis
acceptance of the license's approach was stability
eval uati on of Oyster Creek drywell shell was based on
the rationale that the hoop tension, conparing to
stress is caused by conpressive |oading on the
spherical shell.

This tests stress of the stretching effect
on the shell reducing the averse effect of
inmperfection in the shell. The |icensee has
consi dered the contribution of the tension hoop stress
in the conputation of the required mninmumthickness
to nmeet a factor safety of 2. The licensee has
determ ned that the mnimm shell thickness of .736
will be necessary in the sand bed region to neet the
ASME stability requirenments. They have al so
considered the fact that there was sufficient passage
in the drywell to preclude any general buckling
failure under the possibility of the condition.

I n our NRC/ Sandi a anal ysis, which is the
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confirmatory analysis, these are the things we did.
W determ ned the required m ni numshel | thickness for
a factor safety of 2.0. Hoop tension devel oped as a
result of actual conpression of the spherical portion
of the drywell shell was not included in the anal ysis,
in the determ nation of the m ninum shell thickness.
I n essence, confirmatory anal ysis perfornmed by Sandi a
of the drywell shell uses assunptions that did not
consi der any contribution of the shell circunference
inside stress in the shell and the buckling
eval uation. The intent of that analysis was to
i ndependently confirmthe general conclusions reached
by the licensee's analysis and conplinment stock
eval uation of the license renewal request.

The Sandia analysis deternmined for the
m ni mumshel | thickness of .84 is requiredinthe sand
bed region to neet ASME stability criteria of
mai ntaining a factor of safety of 2. Wth the hoop
tensi on conmputed i n the Sandi a anal ysis is included in
the Sandia conputation of the required mninmm
t hi ckness, the conputed factor safety is greater than
2 for shell thickness of .844.

Further, the Sandia analysis is based on
t he assunption of uniformshell thickness. Presence

of thicker sections of the shell in areas increases
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t he overall buckling of the shell.

MEMBER APOSTCLAKI S: What does it nean,
woul d result?

MR. SAMADDAR: Ch, so if you include the
effect of hoop tension in the analysis Sandie,
confirmatory analysis, the effect would result in
NRC/ Sandia analysis evening a required mnimm
t hi ckness less than .74. |If we include the fact of
hoop tension, and using the --

MEMBER APCSTCOLAKI S:  You have to speak in
t he m crophone.

MR SAMADDAR: If we had included the
ef fect of hoop tension in that anal ysis, confirmatory
anal ysis, the result would have given us a thickness
whi ch woul d be | ess than . 736.

MEMBER ARM JO Just read it in the
equation, George.

MR SAMADDAR: Yes, what we did was we
took that Sandia analysis and in the Sandia anal ysi s
t here was hoop tension that was al ready conmputed. W
took this hoop tensions and used t he sane net hodol ogy
that the |icensee had used in the earlier conputation
and stuck the tension values into it and reconputed
t he nunbers. And once we did reconpute the nunbers,

we came up with a thickness for -- given a factor
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safety of 2, which would be | ess than .736.

CHAI RVAN SHACK: O course, that's
extrapolating fromthe cal culations that Sandia did
since they didn't actually do that cal cul ation but
you're extrapolating the Iine down to the thickness.

MR. SAMADDAR:  Yes, but we actually noved
the line up by using their --

CHAI RMAN SHACK:  You still have to
extrapol ate off the end of the Iine.

MEMBER ARMJO To ne the key point is,
does the staff agree that the hoop stress should be
i ncl uded and t hat capacity factor adjustnment shoul d be
included and it's correct as Dr. MIler presented to
us today.

MR SAMADDAR: That is correct. He
confirmed that that was the staff position. W had
made that sanme determ nation in 1992. W nade the
sanme determ nation again in 2006

CHAI RMAN SHACK: kay, violent agreenent.

MR. SAMADDAR: Excuse ne?

CHAI RMAN SHACK: Vi ol ent agreenent.

MEMBER MAYNARD: Just for sonme of the
other commi ttee nenbers and | don't know if there's
anyone here from Sandi a, but Sandia had not used this

nodi fied capacity factor and as | recall from the
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di scussion, they didn't say it didn't apply. They
were saying that they, thenselves, didn't have the
information to justify it.

MR SAMADDAR: That's correct.

MEMBER MAYNARD: So they weren't saying it
can't be. They were just saying they didn't have the
information to do it.

MR SAMADDAR: That's correct.

MEMBER ARM JO Now that was a draft
report, the Sandia report that at least | got to
review was a draft report and so it's not conplete.
Now, will it be conpleted and it include the correct

nmet hodol ogy?

MR. SAMADDAR: | nean --
MR. ASHAR: | don't think at this tinme we
wer e obliged to do that because of the -- at that tine

we didn't do anythi ng because the tim ng and resources
at thistime, but if there's a need for doing that, we
can do that. [It's not sonething that cannot be done.
Because he's going to performthe analysis using the
simlar to what Sandia has done. That | think --
that's what we thing, but yes.

MR. SAMADDAR: Let ne add a few nore
things. This is a confirmatory analysis and the

purpose of the confornmity analysis is not to

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




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

244

substitute an ol der analysis or a newer analysis.
It's sinply a confirmatory analysis. So we -- it's
done on the back of the envel ope, we use sonething
that was avail abl e of some conputer nodeling. So it
was essentially a conformty analysis and we did not
really feel that we have to go to the extent with a
confirmatory analysis to like fine tune it to the
point that it is at par with the |icensing basis.

MR. H LAND: May | hel p answer the
guestion, please? |I'mPat Hland. |'mthe Director
of Engineering in the Ofice of Nucl ear Reactor
Regul ation. As Sujit tried to articulate, it was our
intent to use the Sandia analysis as a confirmatory
anal ysis. W do not intend go back and contract for
nore details. W are satisfied that that anal ysis
confirms the 1992 |icensing basis. Thank you.

MEMBER ABDEL- KHALI K:  When the Applicant
conpletes the 3-D finite el ement analysis that they
tal ked about earlier, will that be the analysis of
record?

MR. ASHLEY: Right now, the analysis of
record is the 1992 analysis. |If they performa new
anal ysis, and go through the process of adding that
into their new current licensing basis, then that

woul d becone the new anal ysis and that would be their
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process for applying for that.

MEMBER ABDEL- KHALI K:  Now, that analysis
essentially uses the current condition of the drywell
in doing a realistic 3-D analysis and therefore, it
does not -- it gives you a current value for the
factor of safety. It does not give a boundi ng val ue
for the mnimum thickness. How would that analysis
then be used in a licensing environment where you're
nmonitoring the change in thickness with tine? Wuld
you require them to update the analysis every tine
they to a thi ckness neasurenent and they find that the
thickness is different than the values they used in
that 3-D anal ysi s.

MR KUO This is P.T. Kuo. | would Iike
to conment on that. The license renewal reviewis --
according to the rule, the license renewal reviewis
based on current licensing basis. W do not have a

requi renent for anybody to wupdate their current

licensing basis as time goes on. |In this case, just
t o answer your question directly, whether -- what will
be the current licensing basis later on when they

conplete their analysis, we do not have requirenent
for them to substitute the new analysis into the
current licensing basis but if they wish, they could

subnmit an amendnent, |icense anendnent, and change t he
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current |icensing basis.

In that case, the staff will have review
and approve it.

MEMBER ABDEL- KHALI K:  Thank you.

M5. LUND: This is Louise Lund. | also
wanted to clarify that the report was put out in final
January 12'" even though we had not changed this issue
with the capacity reduction factor, we had not
addressed it. | just didn't want -- | wanted to
clarify the record that the report is out in final.
| think what Sujit was trying to point out is, how we
intended to use the report. W weren't trying to
supplant the current |icensing basis with the Sandi a
anal ysi s.

W were -- they were using the Sandi a

report to understand, you know, the review in nore

dept h.

MEMBER MAYNARD: |'mtrying to understand.
First of all, | think it's good that they're going to
do an analysis. |'mnot sure where the conmttee is

going to cone down on all this. M question cones in,
they' re going to have that done prior to the period of
extended operation, i f their license renewal
application is approved.

Now, that's going to show either results
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t hat shows they have nore margin or |ess margin than
what they thought in the original analysis. |f they
show they have nore, that's not an issue. Wat
happens if they show they have | ess?

MR. ASHLEY: As long as they neet the
code, the margin is the margin.

MEMBER MAYNARD: It would effect the rate
or it would effect their nonitoring and what their
criteria would be for acceptance of future nonitoring
activities.

MR. GALLAGHER. M. Maynard, maybe if |
could answer. This is Mke Gl lagher from Aner Gen.
Yes, just like you said, we think that we'll show t hat
there's nore margin. Qoviously, if there wasn't, we
woul d enter that in our corrective action system and,
you know, through that, the NRC woul d get notified and
we'll take corrective action from there. W don't
t hi nk t hat, you know, obviously we'll be there because
when we credit all that netal, you know, we think
we'll be denonstrating nore nargin.

MEMBER MAYNARD: And | would -- ny
feeling is that's probably true but we don't know
until it's done. You answered part of it there. |
want to nake sure there's a hook in the systemto

where once it's done, the NRC would be aware if
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there's any issues and it could be addressed.

MR GALLAGHER: That's correct.

MEMBER MAYNARD:  Ckay.

MR. ASHLEY: M. @&l l agher brought out
their corrective action program That would be part
of their current licensing basis and if there's any
change that would be captured in that corrective
action program which we woul d nonitor.

MEMBER APOCSTOLAKIS:  Oto, this is related
to what we discussed this norning. | mean, what do
you nean by less margin? As long as they neet the
criteria, it seems to me it's fine.

MEMBER MAYNARD: That's fine but where it
effects is what -- you know, they're going to be doing
nmonitoring. They've comritted to do nonitoring and
they have to know at what point that they becone an
unsati sfactory or approachi ng an unsati sfactory read.
So it may change their program but --

MEMBER APOCSTOLAKIS:  Ch, | see.

MR. SIEBER See, the margin is built into
the limt. The traditional margin beyond that [imt
bet ween what t hey neasure and what they're calling the
limt.

MEMBER MAYNARD: There's also sort of a

condition assessnent, the way you do in a steam
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generator. You project ahead to the next outage and
if it doesn't look like you're going to be neetingit,
there's you know, some discussion that will be going
on.

MEMBER MAYNARD: That's where the key is,
is in projecting ahead to the next exam nation so
provi ding assurance it's not going to go below the
acceptance criteria.

MR. SAMADDAR: It gives you room for many
ar eas.

MR. KUO Yes, this is P.T. Kuo agai n.
just want to clarify the word "margi n"* and you know,
the current licensing basis for this plant is to neet
the ASME code, on a particular issue. Now, when we
say the margin is small, that margin and really mean
that over and beyond the code required margin.
kay, the code already has a factor of 2, for
i nstance, for buckling. That already is nmargin. But
if you have a 2.1, that .1 is additional margin. So
| want to clarify that.

MEMBER APCSTOLAKI S:  But when we say that
the margin is eroded, we nean the .1 or the 2.1?

MR. SAMADDAR: We're tal king about -- at
that point we're talking about the margin over the

mar gi n.
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MEMBER MAYNARD: Margin over the code

l[imt. | just want to make sure that there is sone
hook in the systemto where once these results cone
out, if it's different than expected, the appropriate
reviews woul d be nmade and dealt wth.

MR HUFNAGLE: M. Chairman, this is John
Huf nagl e, Licensing Lead for AmerGen. Just a quick
comment that clearly if the anal ysis would show t hat
t here's unacceptabl e nargi n, unacceptabl e thi ckness,
et nme put it that way, Potencia (phonetic) 450.72 and
73 have the regul atory hook to require that we notify
the NRC and take corrective action.

MR SIEBER Well, it could be even nore
serious than that if a --

MALE PARTICI PANT: It could be 91.18.

MEMBER MAYNARD: (kay, can we go ahead?

MR ASHLEY: If there's no additional, 1'd
like to go back to the introduction and give you an
opportunity to ask questions about specific parts of
the information that we covered during the
subconmittee neeting. |'ll go back to that.

MEMBER MAYNARD: Just nore of an
adm ni strative thing; agi ng managenent plants, do you
have what the total nunber was there?

MR. ASHLEY: Yes, sir.
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VMEMBER MAYNARD: | had a 56 and a 57 and

|"mtrying to sort out. You're probably going to cone
up with a different nunber now, but --

MR ASHLEY: No, sir, at this tinme, I"'min
vi ol ent agreenment with you.

MEMBER MAYNARD:  Ckay.

MR. ASHLEY: It's going to be 57, 57 aging
managemnent progranms, 36 existing, 21 new and t hose 21
new agi ng managenment prograns included those new
prograns for the Forked Ri ver combustion turbine. And
these are the systens that were included in the aging
managenment review. The Met Tower was added to the
scope whi ch al so caused the agi ng nanagenent programns
to be added for those systens.

MEMBER MAYNARD: (kay, does anyone el se
have any questions for the staff on the review? kay,
t hank you very much

MR. ASHLEY: Thank you.

MEMBER MAYNARD: Now, |I'd like to invite
M. Wbster up and let him introduce hinmself. He
represents a nunber of entities, has an interest in
the proceedings for the |icense renewal application
for Oyster Creek. He's nade presentations at the two
previ ous subconmi ttee neetings and has asked for somne

time here and so I'lIl let him
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MR. WEBSTER: Hello, is this working?

Once again, I'd like to thank the Conmi ssion nenbers
for allowing me to present here. | amRichard
Webst er .

MEMBER MAYNARD: |'m sorry, you' re wred.

MR. WEBSTER |'m Richard Webster. |'m
representing a group of -- a coalition of six
citizens' groups. The associate nane is the Coalition
to Stop the Relicensing of Oyster Creek. Now, | think
|"d like to go back to the first presentation | nmade
to the Subconm ttee back in Cctober where we agreed,
| think, that we shoul d put the horse before the cart,
the horse really being the anmount of margin that we
have in terns of actually what we're measuring here,
i.e., the anmobunt of nmargin of thickness and the cart
being the nonitoring progranms that are designed to
insure that that margin i s naintained.

And the propositions | put forth at that
time, | think, were generally agreed on, that you need
to know how nuch thickness margi n you have to design
a program to nmaintain those margins. You need to
estimate corrosion rates, so as you were just
di scussing before, it's possibleto project forward to
t he next set of nmonitoring to insure that there isn't

a danger that it will eat through your margin before
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t he nonitoring occurs.

The problemis, as of now, we don't have
that. W have a cart, we have the nonitoring
progranms, but we don't have the horse. W don't know
what the margins are in terns of thickness. And just
to reiterate why that is, the nmain problem is the
problemis really two-fold. One is that one of the
criteria of the license -- put forth by the Iicensee
or by the Applicant is that the area below .736 in
each phase will be |less that one square foot. The
last time | put forth a graph which showed that the
area below .736 in Bay 13 was around 4 square feet.
| " ve reconput ed t hat based on the 2006 results, and it
shows that the area is now greater than 4 square feet.

So what we knowis the exceptions criteria
put forth by the |Iicensee based on the GE nodeli ng,
are not |onger useful because they've al ready gone
past those acceptance criteria. | agree and what |
actually asked them for, what we discussed in the
letter that | wote to you, which | hope you' ve had a
| ook at, is that we agree that it may be possible to
reconput e those acceptance criteria using a kind of
nodel such as the Sandi a nodel with sonme nodifications
to reflect the latest results and to reflect certain

other things that Sandia had problenms with at the
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But the licensee hasn't done that yet and
so we don't know what those margins are in ternms of
t hi ckness. And so | don't see how we can now deci de
whet her the nonitoring prograns are adequate. How do
we know t hat every ot her outage is good before we know
what margin in terms of thickness exist?

Another point is that the licensee is
currently using a local wall thickness criteria of
.536 for the area that's | ess than one square foot.

| think a problemwith that as was brought out at the

| ast neeting, is that that actually -- in the GE
nodel, if you have uniformthickness of .736, with a
small area of .536, that goes below code. And

actually | have a nenp that | received fromAmerGen in
ASLB di scovery mat eri al s whi ch questi ons the basis for
this particul ar acceptance criteria and suggests that
it isn't well justified.

And | think that's wong. Wthout the
finite el enent nodel showi ng that you can have areas
t hi nner provided you have other areas that are
thicker, that local wall thickness is not justified.
So what we do know and | think the counter-factua
thing in the presentations here, the applicant asserts

that the measurenents show that corrosion has been
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arrested in the Sandia. That's -- | don't think
that's the case. | mean, | enclosed the statistical
analysis that | received fromthe applicant and the

statistical analysis says that there is around on
average 20 m|s of corrosion and the percentile range
isfroml2 mls at the one percentile to 29 mls at 99
percentile. So there's some thinning going on between
"92 and 96.

The applicant suggests or has tried to
suggest at least in the last neeting that that
thinning is not due to corrosion. Wll, the
statistical analysis | received fromthe applicant,
which | think it new, says that maybe there's 12 nils
and that still leaves 8 mls. That seens to nme the
evi dence of corrosion. And so | think it's premature
to say the least to conclude there is no corrosion.

Wher e does that | eave us? | think that it
| eaves us that we don't yet know whether the
nmonitoring prograns that are in place are accurate.
They nay be accurate and they nmay not be accurate. W
don't know. W won't know until the applicant
conpletes the finite nodel and nmay | say that the
commtrment today or the wordings, were extrenely
vague. Wat we know is that the other inportant point

about the nodeling is there has to be sone account
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taken of the uncertainty of the nodel.

You know, if you establish that the factor
of safety is 2.1, but it's plus or minus .5, that's
not going to be very useful or at least it's going to
give us sone false reports. And so it's inportant to
t hi nk al so about the uncertainty of the nodel. As we
see, there are a nunber of points neasured of the
drywell is relatively small. There isn't good
tracking of the areas. So we really don't know what
the size of the thinning walls are. At one point,
where | note today AmerGen interrogated the size.
Now, |'ve never seen -- |'ve had pretty nmuch -- 1've
got a |l ot of discovery so far fromAmerGen. | haven't
seen anything in witing that shows that they
interrogated the size using mcroscopes.

| have seen statenments in reports that
give an estimte of the size and that's only one
point. But the other thin points, as far as we know,
there have been on interrogation to size and it
certainly hasn't been any reporting of the size. Let
nme rem nd you that | actually asked the NRC staff back
in October what is the current staff estimte of the
area below .736? What is the basis of that estimte
and what is the uncertainty of that estimate? 1|'m

still waiting for the answer.
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| al so note that AnerGen's response to ny
remarks last time contained no di scussion what soever
of the area below .736. So, before NRC can decide
whet her the proposed nonitoring is adequate, it nust
supervi se the applicant's conduct a carefully designed
finite el enent nodel study. To give you an exanpl e of
the details, the areas that are particularly thin have
to be carefully placed and have to be reflective of
reality. The Sandi a nodel placed those areas directly
under the downconers, precisely the areas we expect
themto be -- have the |least effect on the results.

In reality, the Sandia areas are also
smaller than they really are. So we have to have a
finite elenent nodel based on reality, not based on
some kind of ideologized geonetries. | didn't hear
any conm tnents for AnerCGen t oday about howt hey woul d
do their nodeling, just that they're going to do
something. W then need to use that finite el enent
nodel not only to see whether the drywell shell is
currently neeting the code requirenments. W al so need
to figure out how rmuch margin there is in terns of
t hi ckness at each point because if we were at the thin
points it's likely that those thin areas -- if you
look to the Sandia nodeling, the places where it

buckles in the sandbed are the thin areas. So it's
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likely that the margin in those thin areas is snaller
than the margin in the thick areas.

| find this kind of wuniform approach
aver agi ng over the whole bed, | don't think it's going
to work because in reality we're already bel ow that
. 736 in significant areas. And so what this all neans
is there's a lot of work to be done before we can
deci de whet her this |icense renewal application should
be approved. W think that this commttee has pl ayed
an extrenely useful role to date, has really held the
applicant's feet to the fire in terns of making sure
their analysis are technically justified. W would
like that role to continue and we feel that role is an
essential role. It's a role that we would hope woul d
be played by NRC staff but | think it's been clear
that this conmttee exerts a degree a rigor that the
staff doesn't always exert.

W, therefore, appeal tothis conmitteeto
wait, wait until you actually see the anal ysis to nake
sure that what's proposed is really going to work.
Now, just to finish up, we're not the only peopl e who
think that. The State of New Jersey has also witten
to you suggesting that that is the appropriate course
and a nunber of representatives, el ected

representatives from New Jersey have also witten to
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you suggesting that would be an appropriate course.
So we appeal to you, please nmake sure this is
adequate. | don't think you're in a position to do
that today, you may be in a position to do that when
Amer Gen actually puts forth the scope of work, the
scope of work is agreed, the scope of work has been
done, the nmargi ns have been established, and then the
mar gi ns can be conpared with the nonitoring programns
and we can see whet her the whol e thing makes sense.

| thank you for your tine, if you have any
guesti ons.

MEMBER MAYNARD: Anyone have any questions
for M. Webster?

CHAI RVAN SHACK: | don't seemto have a
copy of his letter. |Is it sonewhere on the table?

MEMBER MAYNARD: |Is it on the table there?
If not, we'll make sure that you get it. There was a
copy made for everyone.

MEMBER BONACA: In the attachnent to the
letter there is an anal ysis by M. George Licina. Can
you tell us a little bit about how this came about?

MR. WEBSTER: Yes, this is discovery. W
are in a proceeding, an Atom c Safety and Licensing
Boar d proceedi ng, where we' re cont endi ng actual |y t hat

the frequency of the nonitoring is insufficient to
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mai ntain the margins. As part of that proceeding, we
are -- both parties are required to exchange rel evant
docurnent s under a process cal | ed mandat ory di scl osure.
And this is a docunent that we received fromthe
licensee, from the Applicant as part of their
mandat ory disclosure. So this is not our analysis.

MEMBER BONACA: This is their own
anal ysi s.

MR. WEBSTER:. This is their own anal ysis.

MEMBER BONACA: And do you know who --
maybe the |icensee should answer, who is George
Li ci na?

MEMBER MAYNARD: |'d like to ask a
guestion regarding --

MR GALLAGHER: Excuse ne, Dr. Bonaca, did
you have a question about the --

MEMBER BONACA: | just wanted to know, did
you conm ssion this study and who is M. Ceorge
Li ci na?

MR. GALLAGHER: Wi ch study are you
referring to?

MEMBER BONACA: This attachment to the
| etter which apparently is -- comes fromthe |icensee.

MR. GALLAGHER: Ch, okay, that particul ar

st udy?
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MEMBER BONACA:  Yes.

MR. GALLAGHER: Yes, | can explain that
and that study is a draft study to look at if there
was any possible statistical analysis that would
i ndi cate corrosioninlooking at the individual points
that were taken externally in the same bed. That
analysis is draft and there was a subsequent anal ysis
that was conpleted in January. And | assune that
anal ysis has not been discovered by M. Wbster yet
t hrough the | egal process. So that anal ysis concl udes
that there is no corrosion, corrosion is nil and the
difference is explained by the technique difference
which we explained to the subconmittee, for the UT
data that was taken in 2006 versus 1992.

So what we have said is, the 2006 data is
baseline. And because of the difference in technique
we used, because of the -- we had to shoot through the
coating externally fromthe sand bed and verify that
we got the inaccurate neasurenent. So short story is
that, you know, when you pick an isolated docunent
fromour record wi t hout understandi ng what's goi ng on,
there's nore information avail abl e.

MEMBER BONACA: So did a subsequent study
-- did the sanme person, M. Licina do the subsequent

study or --
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MR. GALLAGHER: That's correct, M.

Li ci na.

MEMBER APOSTOLAKI S:  Who is he? W didn't
get the answer to that?

MEMBER BONACA: Yes, who is he? |Is he --

MR GALLAGHER: M. Licina is a consultant
we have and he works for Structural Integrity.

MEMBER MAYNARD: (kay, are there any other

guestions?

MEMBER ARM JO.  Well, | would just like to
make a point. |Independently, | did something very
simlar to what M. Licina did and, you know, | saw
t he sane phenonena and ny concl usion was that -- and

| think you're trying to or you' ve concluded that
based on t hose neasurenents, there is sone indication
of a continuing corrosion even after the coating was
applied. | |ooked at those data very carefully and

there is -- for each period of tinme, all the data are
very consi stent for that particul ar period but they're
different from the previous period. So there are

systenmati ¢ changes, systematic bias and there was no
way that | could conclude that there was continui ng
corrosion, that the nost reasonable interpretation of
the data is that the corrosion had been arrested since

1992 by picking the m ni num corrosi on which woul d be
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the nore conservative way to go.

So the apparent -- after you' ve gotten to
a mnimumwall thickness at the sane point, it won't
get thicker with tinme fromcorrosion, it usually gets
thinner. So | think it's just systematic error in the
i ndi vi dual neasurenents each year and so | saw the
same phenonena that Licina sawand | believe he didn't
interpret it that it was continuing corrosion, and |
certainly didn't. So | think there's a reasonabl e
interpretation that supports the visual exam nation

that we saw in the photographs.

MR. WEBSTER: Well, | nean, what |'m
saying is at the nonment, | think there isn't really
enough data to pick exactly what's happened. | nean,

| think the conclusion that there is no corrosion is
perhaps a little premature. We'd have to wait till
2008 to really confirm that if we use the sane
technique. But | think the inmportant thing is, that
even if there is no ongoing corrosion, the wall is
definitely thinner than we thought is was in 1992.
And this is the second ti me we' ve seen t he
exanple of a systematic bias upwards in the results.
W saw a systematic bias in the 1996 results and we
saw a systematic bias in the 1992 results fromthe

outside is what we're saying now. And these biases
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are not small. | nean, we're talking a margin here --
| nmean, a couple of interesting things. One is that

t hey have contained the margin at .064 prior to this

| ast round of nonitoring. Having observed the wall

t hi ckness reduction of around .02, there's still tinme
to say a margin of .064. | think that's problenmatic.

| nmean, there does seem to be sone disagreenent
between the different areas but the key thing with
these exterior neasurenents is they're not properly
factored in to the acceptance criteria.

For these neasurenents, they're using the
smal | area thickness of .536, which, as | said before,
is not properly justified. And they don't even
measure whether it is or isn't the small area. And so
they' re measuring grids a quarter of a square foot and
t hen applying the sections criteria of .736 for that.
They're nmaking single points which my be
representative areas of greater than quarter of a
square foot where they're applying a criteria of .536.
It's inconsistent.

MEMBER MAYNARD: W are running a little
low on tine. Any other questions for --

MEMBER APOSTOLAKIS:  Yes, |1'd like to know
what the NRC staff thinks about M. Wbster's

position. 1Is it an appropriate time to ask? | nean,
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the way | understand you i s you don't believe that the
appropriate studies have been done to determ ne the
mar gi n.

MR. WEBSTER: That's right.

MEMBER APOSTOLAKIS: So what is the
staff's position?

MEMBER MAYNARD: We can ask them | think
they' ve stated it before but --

MEMBER APOCSTOLAKI S: Well, we can ask them
agai n.

V. LUND: We've got all the
correspondences that M. Wbster has provided to us
and the technical staff is working on responding to
them |In fact, Sujit had told me that it would be --

probably he woul d have the response to us in about a

week or so, so we will be responding, you know, by a
letter to M. Wbster, but | wouldn't say that -- on
a nunber of these, | think that we -- |ike sone of the

t hi ngs that have been presented today, we're | ooking
at themvery carefully and | anticipate that we'll be
able to support what we've already presented in our
saf ety eval uation

MEMBER BONACA: The |icensee has agreed to
performa finite el ement anal ysis and submt it to you

for review. So do we have any idea what the conmtted
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date is and |I'm sure you're planning to review that
anal ysis. That would establish the current condition.

MR H LAND: Yes, this is Pat Hiland, |I'm
the Director of Engineer. The applicant has not
conveyed a date when they would have their finite
el enent analysis conpleted so | cannot answer the
guesti on.

MEMBER MAYNARD: The way | read the
commi t ment, what they put up on the board was it would
be done prior to the tinme of operations.

M5. LUND: Right, this is Louise Lund.
Yes, that's right. It would be prior to the period of
ext ended operation.

MEMBER MAYNARD: Ckay, any other --

MEMBER BONACA: That neans, however, that
you're only viewing that analysis in terns of the
renewal rather than the current licensing basis. |
nmean, if you had a concern, that it won't neet
criteria --

MR H LAND: That's correct.

MEMBER BONACA: -- you're going to
guestion a review anal ysis now.

MR H LAND: That's correct.

MEMBER BONACA: (kay.

MEMBER MAYNARD: Ckay, |'d like to say
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t hat through all of our subcomm ttee neetings and this
one, | appreciate everyone's input. | think the
presentation has been very hel pful. | know that M.
Webster's comments provided ne additional things to
|l ook at in the past there in taking a look at this
data and everything. | found the conments very useful
inny review. For those who haven't seen the letter
yet, we will certainly make sure you have a copy of
that letter with his points in it there.

So with that, 1'd like to turn it back
over to you, M. Chairnman.

CHAI RVAN SHACK: That's fine. | think
we're ready to take a break for a half an hour.

(A brief recess was taken at 3:38 p.m)

(On the record at 4:18 p.m)

CHAI RMAN SHACK: Can we come back into
session? Qur next discussion is the devel opnment of
the TRACE Thermal - Hydraulic Code and we'll be | ed
t hrough t hat by our cogni zant nmenber Sanj oy Banerj ee.

MEMBER BANERIJEE: So | think this
follows up fromour subconmittee nmeeting and Steve
Bajorek, | guess, will be telling us about various
activities. Now, Steve, a couple of things; if you
woul d try to focus nore on TRACE itsel f and naybe | ess

on pi groups and things like that.
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MR. BAJOREK: Yes, is this on? Are we

going to be okay? Yes, I'mready to tal k about al
three of the things that we tal ked to the subconmittee
on Decenber 5'" about the bulk of what |'mgoing to
tal k about today is on TRACE and sonme of the issues
surrounding that. Sone of the material | have at the
end, I"'mgoing to talk about pi groups and the -- e
may not even have tine to get to that.

MEMBER BANERIJEE: Ri ght .

MR. BAJOREK: So the main things that | do
want to tal k about today are the i ssues that we tal ked
to the subconmittee about on Decenber the 5'". 'l
| eave the pi groups and the anonynous letter go to the
very end and spend nost of the tine tal king about
TRACE, where we're at, brief you on a status of the
TRACE code and devel opnent, assessment that we' ve been
perform ng, where we're at with the docunentation.
That was an i ssue that we spent a |l ot of tine talking
about on December the 5'", talk a little bit about our
Get Well Plan, how we intend to finish the
docunent ati on, some changes that we've made over the
| ast several weeks to it, and how we're going to
proceed over the next several nonths.

| don't know, of interest to us and |

think it's been brought up by this comrittee is, are
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we going to integrate TRACE into the regul atory
process. W' ve been devel oping this over the |ast
several years it's been scheduled as well, but nowis
the time when we need to start using TRACE as an
agency tool to | ook at uprates. W' ve used it for new
reactors. W' ve used it for other issues and we
actual |y have used TRACE for several problens where it
was applicable at this tine. But how do we support
that rol e of getting TRACE into very w despread use by
users throughout the Agency?

A little bit of the history and here |
want to start off at the bottomw th what we think is
a major mlestone. The end of Decenber, we rel eased
a code called Version 5.0 internally to the staff, to
NLRI and to other people within the Agency. At that
time what we said, we are freezing the code. W have
st opped nodel devel opnent. W have gone through the
| ast round of major revisions to the code. W have
run t hrough all of our assessnment cases. |'mgoing to
talk a little bit about those and what that entails
and we felt at this point, we're ready to put the code
out there, get nore w despread use, because as you
start to get nore use of the code, that's when you do
find what ot her features you m ght want to i nprove on,

what other errors or problens you see but we can't
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continue to devel op the code forever. W thought this
is the tine.

W froze it, we put it out there and now
we're going to start novi ng nore towards finishing the
docunentation and into the support mai ntenance role.

MEMBER ABDEL- KHALI K:  Excuse ne, do you
have an adequate user's manual that allows people to
actually use the code?

MR. BAJOREK: Yes, the user's guide for
TRACE has been continually updated. As we put new
inputs into the code, we change things, that user
gui de is changed along with each version that cones
al ong. But when we get to TRACE 5.0, through its
hi story over the last couple of years, this is a
nunberi ng system that keeps track of the various
updates but as that update necessitates a change to
i nput or requirenments that the user would have to do,
those are -- those changes are made in the user guide
and that pdf file is also released along with the
code. So for sonebody who wants to set up a nodel to
use the code, they have an up to date user's guide.
They have decks which are avail abl e, hopefully fairly
close to their application and between that and the
exi sting informati on t hey have, they should be able to

proceed and do their evaluation.
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Now - -

CHAI RMAN SHACK: Is there sonebody
responsi bl e for support to hel p people, the users?

MR. BAJOREK: Yes, that's our Code
Devel opnent Branch. Rich Burton is the Branch Chief
for that. He's got a staff that has been grow ng.
It's gone fromon the order of five or six people to
something like 10 or 12. Over the | ast several years
t her e have been a coupl e of peopl e dedi cated not quite
full time to mai ntenance and updating the user guide
but keeping track of those updates and revisions as
they cone in, maintain the data base of the decks,

t hi ngs, as those cone back into us and ot her peopl e,
you know, revising, fixing the nodels and maki ng t he
corrections.

As that staff has grown, we think now
we're in a nmuch better position not only to do the
mai nt enance but to finish the other docunentation
conpl ete the other assessnments and start noving on to
t he support role of running plant cal cul ati ons and
| ooking at the problenms that can be experienced when
you do these type of cal cul ati ons.

MR. SIEBER. Steve, do you believe that
the errors have all been corrected?

MALE PARTI Cl PANT: Don't answer that
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guesti on.

MALE PARTI CI PANT: On the grounds it nmay
incrimnate you.

MEMBER CORRANDINI:  So, can | ask a
different question that leads up to that? At the

subconmittee neeting that Sanjoy ran in Decenber we

were able to | ook at this ahead of tine. Is this the
current version -- if sonmebody said to you, "Here it
is all on one CD," is this it?

MR. BAJOREK: The CD would contain all of
t he docunentation. On that one you have the | atest
versi on of the code, whatever it was in the early part
of Decenber or Novenber when that was put together,
the user guide that is consistent with it, and al
avai lable information for the theory nmanual and the
assessnent manual, | believe, was also no that at the
time. Now, because the code was changi ng at that
time, those assessnents were probably three or four
nmonths out of date. The theory manual woul d be
roughly 75 percent conplete. And unfortunately, the
parts that are of nost interest to alot of users, the
cl osure nodel, that's out of date. W're changing the
field equations to make them better structured and
nore descriptive. That section has been changed, but

the parts that tal k about the reactive cooling punp,
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that's some of the fuel rod nodels, that has not been
changed dramatically, so it would be of use for things
like that.

Just a brief history of where TRACE has
gone | eading up to what we are working on presently;
is the consolidation project started in about 1998
when the staff realized that nmintaining TRAC-P or
TRAC-B a RELAP and a RAMONA all with overl apping
capabilities was very expensive. You alnost had to
have a staff for each one of these. Because those
capabilities overlapped, it nmade sense to try to
consolidate all the features into one platform update
that, nodernize its architecture and nake it easier
for one smaller staff to make changes and rmaintain
t hat code.

Most of that work t ook place i n about 1999
t o about 2003 and shortly after that, we started to do
sone of our initial assessments. And that's when we
started to realize that the mssion that we were
undertaki ng had to change. W thought at the start
that the TRAC-PFl1, Mbd 2 nodel s were adequate and had
been assessed. In actuality, when we started to go
t hrough sone of those initial assessnents, we had
cases that wouldn't run and were so far off in the

data, we did not feel that we could rel ease a code
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t hat woul d be consi dered reasonabl e and acceptable in
that timefrane.

Qur internal criteria at that time and
that's kind of continued, is that we weren't going to
rel ease TRACE if the results, the conpari sons between
predi ctions and experinents, were unreasonable. And
by unreasonabl e, we nean, it needs to predict trends,
it needed to be in the bounds of experinental
uncertainty for nuch of the tine.

VEMBER BANERIJEE: Let ne ask you a
guestion, Steve. You have a Code RELAP 5, various
versions of it, which are now being used by NRR for
confirmatory analysis. |In fact, today we heard about
cal cul ations done usingit. Now, there are two issues
here. One is if the nodels are wong, shouldn't we be
getting a code with better nodels into wi despread use
i medi ately rather than waiting around? Shoul dn't
this be a very high priority activity?

MR. BAJOREK: Well, yes, and | believe it
is. | nmean, we want to make sure that the nodels in
this code are adequate to do the types of audit
calculations that we're faced with, the conventiona
pl ants and advanced plants |ike ESBWR, 8/1000 or --
you know, we think TRACE is there and our -- one of

the reasons we're very nuch convinced of that is the
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assessnent matrix and the assessment matrix that we
put this frozen code through -- |I'mjunping ahead a
little but when we | ook at the assessnent matrix and
the m ssion that TRACE has to fulfill in doing flune
water reactors, pressure water reactors, and the
advanced reactors for both |arge break and snal
break, our assessnent matrix has grown to roughly 550
i ndi vi dual simulations.

W run through all of those and we're

convinced that for the nost part, it's doing a
credible job. There will always be cases we're not
happy with.

VMEMBER BANERIJEE: So if you're taking

the correl ations that existed in RELAP 5, and j ust put
the in, the code wouldn't do nearly as well.

MR. BAJOREK: | think that's an open
guestion because if we take a | ook at what RELAP' s
assessment base is, and how you assess RELAP 3.2, 3.3
and sone of the -- their assessnent matrix is on the
order of 30 cases. It doesn't go anywhere near the
breadth that we are putting with TRACE

VEMBER BANERJEE: I"mjust asking if you
just took those correlations and put them in and
didn't take all this time doing this, what would --

nmean, why didn't you follow that strategy to start
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wi t h?

MR BAJOREK: The decision had been nade,
you know, back in 1998, it was well before | was here
that TRAC TF-1 was going to be the best nmeans of going
forward

MEMBER BANERIJEE: Sure, but what about
the correlations. | nean, you spent a lot of tinme you
know, inventing your own correl ations or putting them
in or choosing -- assessing correlations. Wy didn't
you sinply take those in RELAP 5 and put themin as a
starter?

MR. BAJOREK: | inmgine that could have
been done but usually in these types of codes, you
al nrost have to | ook at these as nodel packages. You
know, it's not sinply taking a correlation for one
particul ar phenonena and dropping it in because you
think it's better. But it's howit works in
conjunction with the other correlations that give it
aflowboiling map for exanpl e, or howthey transition
one flow pattern to the other. So even though if you
go through and they say, "Hey, this m ght be the best
correlation”, and the put it in another code, you nay
not necessarily get better results.

MEMBER BANERJEE: " mtal ki ng about the

whol e package.
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MR BAJOREK: Well, that could have been
done. The decision to go with PF-1 was nade based on
the idea that the devel opnent that had been going on
in the "90s, had actually inproved those therma
hydraul i c nodel s at the tine.

MEMBER CORRANDI NI :  Sanj oy is way ahead of
us in terns of the background. So the basis for this
is not the same hydrodynam c basis as you have in the
previ ous codes. Wat is the basis? Dd it start from
scratch or did you start with a basic hydronam cs
package?

MR BAJOREK: That was started from
scratch PF-1 Mod 2.

MEMBER CORRANDI NI :  Ckay. And then so
pretending this is alnost |ike an experinent, just a
nuneri cal experinent, what | think he's trying to get
at is howdid you, as you went along QA it to know of
it, you could at |east reproduce, whether it's right
or wong, but replicate the previous results so you
knew you were al ways -- you knew when you branched to
anot her result, you knew what was goi ng on? Was that
done t hroughout the QA'ing process?

MR BAJOREK: It started in about 2003
close to the end of the consolidation. The assessnent

matri x then was based prinmarily on cases that had been

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

278
used for both RELAP, TRAC-B and TRAG-F. W would run

all three codes or all four of them because they were
avai l able, look at the results and insure that TRACE
or TRACMas it was called back then, was giving
resul ts that was consi stent with RELAP TRAC B or TRAC
P

VEMBER BANERIJEE: VWhat |'mreally
wondering is why it took you five years to get there.

MR. BAJOREK: It's a slow process.

MEMBER BANERIJEE: It sure is.

MR BAJOREK: There's a limted anmount of
resources that you can put on this.

MEMBER POWNERS: Steve, let nme ask you a
guestion. How many |lines of code, roughly, th order
of nmagni tude?

MR BAJOREK: | think it's on the order of
250, 000 |i nes.

MEMBER POVWERS: And the difficulty of
changing a | ine of code goes as about the |ines about
the third power or sonething like that, at |east.

MR. BAJOREK: When you make a change, you
of ten have to nake that change in several parts of the
code. That was one of the reasons why the nodularity
was put into the code to nmake this easier because we

wanted to get to the point a couple of years ago that
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as we started to get better and started to get nore
information available fromthe tests we were running,

to make it actually easier to inplenment those and go
forward. | think part of the basis for picking TRAC
PF1 versus RELAP is in working in both of those codes,

| don't think either one were really considered truly
state of the art in that they had the very best nodel s
avai | abl e.

So it was a natter of picking one, picking
an architecture that they thought at the tinme woul d be
the nost efficient to nove forward with and marching
ahead with that one. Now, since then, you know, sone
nodel s have been changed, sone of those are nopdels
that are closer to RELAP, taking those when it's been
conveni ent and convi nced that those are better nodels
and put those i nto TRACE But anot her aspect of, you
know, why this is taking so long is that time frame
2002 to 2004 was al so when we started to -- we were
actual Iy doi ng t he design certification AP-1000, ESPWR
was starting at that time, ACR-700. A lot of our
staff was being diverted to develop condensation
nodel s appropriate for drywell and PCC HX s i n ESPWR

W devel oped a horizontal fuel bundle
nodel and started t he assessnent agai nst RD- 14 and RD-

14L. Now, by the tine we got those nodels ready and
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it started to get kind of exciting, that's when the
ACR-700, that application went away, but the
Commi ssion's directiontous inthat tine frame was to
get things ready and prepared for doing the advanced
plan. W knew we had to spend sone tine on that.

W' ve al so had sone other -- you know, a
couple of other activities, supporting 50.46(a). W
used TRACE for the emergency di esel generators to show
that 10 seconds wasn't exactly a hard and fast nunber
and there could be some relaxation with that. And we
| ooked at sonme station blackout questions for Region
1 |ast year. But the real --

MEMBER CORRANDINI:  If | may, so the
answer to my question is, | just wonder, so basically
TRACE cane from TRAC-M and as you' re now usi ng TRACE,
you' re conti nual |l y goi ng back and cross-conparing with
TRAC- P and TRAC-B

MR. BAJOREK: Yes, back when we devel oped
TRAC-M we're |ooking at TRAC-B, TRAC-P and RELAP,
convi nce ourselves, that hey, we were getting about
the sane results as we had been getting before for a
very limted assessnent base. But we al so took a | ook
at sone of those cases and we started to find things
that we couldn't live with, calculations with TRACM

for this a forced reflow tests, a relatively sinple
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case but totally grossly over-predicting sonme of the
el evations. And you say, "Well, so what, we have to
be conservative". Well, not -- it wasn't conservative
everywhere. There were conpensating errors in the way
the code was doing the interface of heat transfer,

t hat sone el evati ons were overheating. You were over-
-cooling the upper elevations. W couldn't live with
t hose results.

MEMBER CORRANDI NI :  If | mght just ask a
guestion here; so that nmeans that if you were to have
run TRAC-P and TRAC-B, you woul d have gotten t he samne
result?

MR. BAJOREK: If we were running this
test, not all those codes were run agai nst some of
these tests. So in sonme cases you have a TRAC- P
result, in others you wouldn't. | think TRAG-P in
this case was also -- was giving us simlar results
because there were the nunerics and cl osure nodel s of
TRAC-M were basically the same as TRAC-PFl, TRAC-B
So we were seeing about the sane thing. One of the
probl ems i s when t hey devel oped TRAC-PF-1, Md 2, they
did a lot of work devel oping the code, but there's
al nrost no assessnment. So nmany of the things that
we're finding for TRAC-Mal so apply for TRAC-B. They

hadn't been discovered in the time frane of the " 90s
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when you would have if you had been devel oping an
assessment process to shake down the code very
qui ckly.

MEMBER BANERJEE: Now, TRAC was never
really a code for snmall breaks. Presunably, TRACE
will do that. So we have a lot to do on that.

MR. BAJOREK: |If you |look at a coupl e of
cases where we did go ahead and use a version of
TRACE, it was for small break applications. W've
been finding that the results for small break tend to
be alittle bit better than they are for sonme of the
| ar ge break phenonena or they had been for some of the
reflect phenonena. So we're finding through the
assessment we think it's doing a --

MEMBER BANERJEE: Is it doing --

MR. BAJOREK: |s this okay?

MEMBER BANERJEE: So TRACE is now wor ki ng
for small breaks and | arge breaks.

MR. BAJOREK: And | arge breaks.

MEMBER BANERJEE: And for BWRs?

MR. BAJOREK: And for BWRs.

CHAI RMAN SHACK:  It's working well, right?

MR. BAJOREK: Yes.

MEMBER BANERJEE: Well, it's operative.

MR. BAJOREK: W think it's working well.
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When you consider the breadth over which it's now
bei ng exercised and | nmentioned we're using this over
some 500 assessnent cases. OCkay. Oher codes, RELAP
had been exercised with assessnent basis on the order
of 30 or 40. Well, if you take that nunmber and you
increase it in order of magnitude like that, you're
going to find sone problens. OCkay, we've exercised
the code and yes, we found them okay. W're fixing
t hem

So I'm going to -- in the interest of
time, junp through this. So in the way we have been
wor ki ng, after we've defined the process that we have
to get right boiling water reactors, pressurized water
reactors, advanced reactors uses approach nethods,
devel oped for those, we've established the assessment
matri x. We have thought that the nodels in TRACE
woul d be acceptable. W run through the assessnent
matri x. When we get down to here, if we get a yes,
we' re good and we docunent. That's where we're at
now. Unfortunately, when we ran a | ot of those over
the | ast couple or three years, we found nodel s that
were deficient. W went back and | ooked at the nodel
devel opnent process. |n sone cases, it was a matter
of | ooking at the nodel, replacing that correl ation

with something that we thought was better. |In sone
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cases we went back to the some of the newer
experinmental tests that we have to | ook at pebble
breakup in suppression pools and sone of the
condensation tests that have at pooling to help us
with the PCC ES heat exchanger.

Put those nodel s back i nto TRACE and when
everything is becom ng what we consi dered reasonabl e
and acceptable, now we're down and ready to really
docurnent the results and rel ease it for applications.

MEMBER BANERJEE: It's working al so for
t he contai nment part?

MR. BAJOREK: TRACE is the hydraulic code
that is neant for the primary system For contai nnent
we have linked it with the contained code in order to
get a feedback between TRACE and what goes on in
containment. That's how we would do it in a PAR  Now
for ESBWR, at thistine, we'retrying to do the entire
primary plus the drywell and the contai nnent systens
with TRACE. That was the reason for inproving the
condensati on nodels for drywell condensation in the
presence of non-condensi bl es.

MEMBER BANERJEE: So you have conpared the
PANDA and so on.

MR. BAJOREK: Yes, yes. I1'mgoing to talk

about those cases. kay, | think we've covered -- in
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correcting the nodels, the closure relations that now
have been replaced on the order of about 75 percent.
W' ve repl aced the refl ood nodel and its package which
represents some 50 different correlations for
interfacial drag, wall drag, the various transfer
reginmes. Joe Kelly tal ked about the condensati on
nodel s he was devel oping for ESPAWR.  He tal ked about
fromthe thermal hydraulic side he cane here about a
year and a half or two years ago descri bi ng what those
Wer e.

In correcting those, we had to nake
changes to the wall drag in order to performthickness
and get that resistance to heat transfer correct,
change the interfacial heat transfer because in a
nunber of these integral effects tests, we were
finding that excessive condensation was causi ng undo
oscillations and that was causing core hydraulics to
go bad on us. So that was corrected.

And interfacial drag, in order to get
| evel s for our calculations correct, in nodels |ike
THTF, RDHT, so those were behaving correctly at both
hi gh pressure that attract the effluent in real life,
should do a reasonable job but also at |ow pressure
whi ch i s nuch nore chal |l engi ng i n t hese codes and what

we needed for something |i ke ESPWR and AD- 1000 to pass
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the plants that --

MEMBER BANERJEE: So will you be able to
handl e EPR?

MR. BAJOREK: Yes, with sone additional
checki ng and val i dati on on sone of the features of EPR
that really aren't tested in sonme of the other
assessnent s.

MEMBER BANERJEE: But in particular the
refl uxi ng.

MR BAJOREK: That's one we have to | ook
very carefully at.

MEMBER BANERJEE: But you're not sure of
t hat yet.

MR. BAJOREK: Right now, no, we're doing
the assessnments right now. The nodels are there.
They shoul d work but we're going to go that extra step
and conparing agai nst three different types of refl ux
condensation tests in order to nmake sure those nodel s
are doing the right things for the right reasons.

So ask ne that question maybe six nonths
to a year fromnow, we'll be able to know that for
sure. But anyway, as we've gone through the
assessment, then, we run the initial steps of
assessnment tests. W've expanded on that and we' ve

| ooked at those tests in nuch greater detail than we
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had in the past or we had in the predecessor code. W
didn't just focus on peak cl addi ng tenperature, but as
we went through and we would look at a forced
refl oodi ng experinment, we would | ook at cladding
tenperatures, okay. The code is in red, the data of
t he thernocouples in black in this case.

VW  would | ook at heat transfer
coefficients at multiple elevations and we woul d | ook
at quench profiles. W would |ook at the bundl e nass
in there and for us to say that sinmulation was
reasonabl e, we had to get sinultaneous agreenent in a
nunber of these paranmeters that m ght be interpreted
as a figure of nerit. Now, you |l ook at these, yes,
there are still some problens. There are places where
we heat up degrees, there's other where we under-
predict it, but as we look at all of the tests in
aggregate, we think that the code is doing a
reasonabl e job. Sonme are over-predicted, sone are
under-predicted and then if we | ooked at the overal
bias, it's not too bad.

MEMBER BANERJEE: The red in the case is
your --

MALE PARTI Cl PANT:  Prediction.

MEMBER BANERJEE: -- prediction.

MR. BAJOREK: Yes, the prediction and the
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bl ack shows the thernal couples.

MEMBER BANERJEE: That slide is conpletely
unr eadabl e.

MR. BAJOREK: Well, | put themall on
separate slides and | don't want to be here too | ong.
The point | want to nmake is, we don't just | ook at
cl adding tenperature. W look at nultiple elevations
and we try to assure ourselves that the nodel is being
witten correctly throughout the entire facility.

CHAI RMAN SHACK:  Now, how are you doi ng on
run tinmes?

MR. BAJOREK: In some cases, not too bad.
The separate effects test and we took a whol e battery
of those and those ran out. Wen you start to run
some of the integral tests, we've got a couple of bad
actors. For sone reason CCTF and SCTF, there is
condensation interaction between the cold |layer and
t he downconer slows that down and we're | ooking at
that. Some of the ESBWR-specific tests at | ow
pressure are also giving us sonme fits. W' re |ooking
at those fromthe speed goes up.

MEMBER CORRANDINI: If | might as, is
there a generic reason why they're slow? Is it the
interfacial condensation transfer coefficient?

MR. BAJOREK: | don't know because with
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many of these things, particularly in a condensation
node you get this -- you get this flip-flopping of the
interfacially transfer coefficient. Sonetines you're
evaporating, sonetines you're condensing and the
interface doesn't know where to go. So the code
essentially goes into a total neltdown.

| think it's a variety of reasons. A |ot
of them and this is nme talking, | think are often
condensation related. Wen we get sone of these
processes where we're getting into very l|arge, you
know, interfacially transfer coefficients, the code
changes and you gets sone of these velocities that
feed on that.

MEMBER CORRANDINI: If | might ask one
other thing, just a detail, |I apologize? So is there
sonme sort of task manager that you can tell the sub-
routi ne where all the cal cul ati ons are being held up?
Usually with these |arge hydro-codes there's a task
manager .

MR BAJOREK: There is in TRACE? Chris,
how wel | does that work?

MR. MJRRAY: Hi, this is Chris Mirray.

' mthat Code Caretaker for TRACE. The code does have
di agnostics that point youinthe right place. |If the

code gets into trouble in atinme step, it will point
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to the conponent, you know, the tinme step that is
having problens so the code does have those
di agnostics that help a user to hone in on that.

MEMBER CORRANDI NI :  But as you di scussed
it, there are certain things that are causi ng you
probl ens, there's no generic issue that pops up?

MR. BAJOREK: | don't think there's any
one generic issue. | guess one part of nmy head, in
answer that question, the code had the diagnostics to
| ook at that but a | ot of tinmes when you | ook at these
very large systems nodels, the code starts to
conpl ain, not necessarily in the place that is causing
the problem but it's the weakest link in the node
where the velocity has been exaggerated and the
pressure drops are exaggerated. So, you just have to
| ook deeper into the coding in order to find what this
iS.

MEMBER MAYNARD: A qui ck question on your
previous slide; the biases were the code may be a

little higher. Let's take cladding tenperature where

it predicts high. Is it always in the sane area to
where you can use that or is it -- that could be sone
times over further to the right, or -- |I'mjust

wondering if even though there is a bias, if it's

al ways in the sane area, sane types of situations that
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you can factor that in for your eval uation.

MR. BAJOREK: Yes, when | look at a group
of tests, | think we're getting closer to the point
where we can start to isolate, yes. The forced
reflood test rate is, for exanple, they tend to
overheat at the upper elevations and we traced that
back to the |l ack of a spacer drop and breakup node
that would bring down the steamtenperatures. So
we're -- sonetines when we see the code doi ng what we
don't like, the wong thing, we can trace that back to
certain nodels, and things that, vyes, in later
versions that we know are correct.

MEMBER KRESS: That assessment for Test
31805, the other one you had was 31504. Wat would it
do, how would it do on this one?

MR BAJOREK: About the sanme because
t hey' re about the same thing.

MEMBER KRESS: It would come back down to
about --

MR BAJOREK: Yes, 31805 and 31504 is |ike
one/ ei ghth of a second versus .8 of an inch a second,
very close. These were the results | had.

MEMBER BANERJEE: So will we be able to
see confirmatory anal ysis for ESBWR wi t h TRACE?

MR. BAJOREK: Yes.
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MEMBER BANERJEE: You told ne that you're

having -- told us that you're having problems with
stability and tinme step and --

MR. BAJOREK: Well, we're getting the
cases run out. | think Dr. Shack's question on run
time, we're getting themthrough, sonetimes in fits
and starts and soneti mes t hese cal cul ati ons are taking
a couple -- several days, where we want to try and
nove that. So in tine, yes, we'll get those
cal cul ati ons done but it doesn't necessarily neanit's
easy all the time. But |I'Il talk about the ESBWR in
the report that we're preparing in a little bit.

A couple of conments on the overal
assessment matrix; as | nmentioned, we went through and
we | ooked at parts for pressurized water reactors,
boili ng water reactors, |arge breaks, small breaks, to
identify all the phenonena that we needed to get
correct in this code. So our target hit list is
conposed of things |ike break flow, ECC bypass,
refl ood, heat transfer, level swell, all of those
things that experts have indicated we've got to get
right in a large or a small break LOCA.

The assessnment group is divided, overal
into four different areas and we're on the order of

about 550 individual simulations. The nunber of
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assessnment fundanental cases, these are single tube
tests, U-tube manoneters (phonetic), things that you
got to get right before you can really nove on

CHAI RVAN SHACK:  An el bow.

MR. BAJOREK: An el bow, she's a single
here to quantify measure and quantity or you could sit
dowmn with a textbook and you can cal cul ate what you
shoul d get.

Then we noved onto, of course, separate
effects tests to look at things like reflood, heat
transfer, level swell. Integral effects tests covered
both | arge and snmall break and then a nunmber of ESBWR
specific tests, PUVA, PANDA, d RAFFE, Ontari o Hydro,
a nunmber of tests that you need to get right to work
out behavior in chimeys, behavior in the drywall,
overal | systembehavior in a passive BWR |If we |ook
at these first three categories that really perform
the generic fundanental basis for the code, it's
consi stent with CSNI recomendati ons on what types of
t hi ngs you shoul d be conparing against in order to
assess your code and we feel that it's sufficient for
a CSAU-type of application. CSAU code scal e on
applicability and uncertainty is the nmethod by which
you woul d take the code and apply it to a full-scale

pl an and have sone confi dence that the things you were
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doi ng an assessnent of these sub-scale cases really
apply to the full scale plan.

Now, to do that, you can't rely on one
assessnment of a reflood test or one ECC bypass test
but you need a sufficient nunber on which you can
devel op a bias and uncertainty. So we've taken this
assessnment matrix and instead of just |leaving at the
cases that they had done historically for RELAP, TRAC
P and TRAC-B, we've expanded that so that if we take
a particul ar phenonena that's highly ranked, we have
enough i nformation that we can go back, characterize
the accuracy of the code and eventually determ ne a
bias and uncertainty that we can use in plant on
certain eval uations.

This one -- | use this by exanple, is it
shows us how we' re doi ng for ECC bypass by conpari son.
| think a couple of the vendors also use this for
their large break. | did this when I was devel opi ng
anot her code. W used five tests. The original
assessnent for TRAC-PF-1 used one. W have a total
of, I think there's 15 or 16 different cases on there.
So | think that what we have actually done with our
assessment matrix, we've fulfilled the obligation of
a CSNI for assessnent, we're able to characterize

t hese individual phenonena and we've devel oped now

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

295

enough i nformation to go i nto bi ases and uncertainties
and go that next step in code devel opnent when it
comes to devel opi ng an uncertainty methodol ogy.

MEMBER POWERS: Steve, a lot of what's
gotten di scussed today and i n ot her context with TRACE
has been about how does it conpare to RELAP, et
cetera, et cetera, et cetera, howdoes it conpare with
your ol der versions of TRAC and things |ike that. |
know that there is another code, thermal-hydraulics
code out there in the world that at |east the
devel opers seemto be very proud of call ed CATHAR and
that's under continuing devel opnent, as | understand
it. How do you -- what do you do with that group or
that code? Do you conpare yourself against then? Do
you | ook at what they've got or --

MR. BAJOREK: Yes, actually, sone nodels
and correlations which are in TRACE right now, the
level swell, is very close to the nodel that's in
CATHAR. We're aware of what they -- you know, that
code, with their publications and the infornmation and
you know, and the nunber of cases. W've actually
pushed some of our nodels to be nore |i ke CATHAR s
t han t he RELAP or the previous other TRACE t hat's been
out there.

MR. BAJOREK: So we're --
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MEMBER POWERS: Maybe when you cone to

your conclusion you can talk tonme alittle bit about

this. kay, you' ve got CATHAR, am | saying that

right?

MR, BAJOREK: CATHAR

MEMBER POVWERS: And you've got TRACE
doi ng the sane -- roughly the sane job or the sane job
or -- there nmay be nore people, | nean, we're al

bi ased and you have to have --

MR BAJOREK: Yes.

MEMBER PONERS: Ckay, fair enough. There
are two of them going along. Is that a forever
situation or should there eventually be just one code?

MR. BAJOREK: Actually, 1'd kind of like
to see different codes. There's been a couple of
i nternational exercises where the sane users for the
same code, different codes, and have them go off and
do the same problem And it's kind of surprising to
see what differences you get. |In AP-1000, | think
sone of the nore wuseful review information was
obtai ned when we had two different -- we had two
di fferent codes predicting the sanme thing and one went
up, the other went dowmm. W really had to delve into
what was the reasons for that and were they real. And

| think as we explore that because of the differences
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in the code we learned a little bit nore about the
pl ant, the system behavi or.

MEMBER BANERJEE: | think Dana has a good
point here because CATHAR certainly has a very
significant devel opnent effort ongoing, plus it's
plugging into a framework where you're going to have
mul ti-di mensional effects and all these things taken
into account which are the things that Professor
Wal | ace, of course, always brings up, why you're
trying to do nulti-dinmensional problemwith a 1-D code
whi ch doesn't make any sense, and therefore, you're
always get into a position where you're defending
something that is indefensible. Gkay, and CATHAR
doesn't try to do that.

They try to do multi-dinensional things
where mul ti-di mensional is inportant and 1-D where 1-D
is inmportant. And they're part of a much | arger
programwhi ch is taking into account all these factors
whereas you are not. You know, you're trying to do
somet hi ng whi ch you can't do in sonme way. | nean, you
can do part of the job, but you can't do the whol e
job, obviously. So, | nean, it's not -- this is a
remark certainly worth | ooking at.

MR. BAJOREK: | think the devel opnent team

woul d wel cone nore interaction with groups |like those
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wor ki ng on CATHAR, those working on the MARS code in

Korea, who are al so | ooking at sinmlar types of codes
and applications. You know, our nmission is to devel op
a code with the resources we have avail able at hand.

Now, the real problemarea in our effort
has been in the docunentation. W have been so nuch
-- spent so nmuch tinme in trying to get the code to
run, get the code rel eased, performthe assessnents
t hat docunentati on and docunentation primarily being
a theory manual and i nformation that supports that has
| agged behind. But with the rel ease of TRACE in
Decenber, the devel opment teamis not switching its
focus and the docunentation is beconming its highest
priority.

The docunents that we expect to have here
in near term of course, the user's guide that's
consistent wth the executable, that's already
avai l able. W've actually run through all of the
cases with the frozen code but now what we are asking
our analysts to do is to run this again, run it on a
Wndows platform run it on a Linux platform
dependenci es, make sure that those don't exist. Look
at the results and draft a report that's already
prepared and nmake sure that the text and the

i nformati on and the nunbers and description of that
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transient is consistent with the changes that nay have
crept in with these |ast couple of versions.

W don't think they're large, but you do
ri sk the chance were your prediction instead of over-
predicting the pressure now slightly under-predicts
it. You need to nmake sure you get the wording
correct.

W expect to have that report avail able by the end of
April of this year. The theory manual, probably in
about June, this is our expectation. There's two
things which are -- which kind of make this a little
bit |onger to produce. W have taken the coments
that we got in the Decenber 5'"" neeting to heart.
W' ve taken the field equations section which rely on
a lot of references on why we're doing things and
change that section to be nobre systematic in going
fromthe conservation equations, the assunptions you
make to make themin finite difference formand then
the review the limtations and problens that you
invite when you go fromthe original formto nmake

t hose approximations fit into a di screte notalization.
Closure nodels, because there is so much new
information, that is probably our critical path and
one of the last chapters that will be conpleted. But

we think we're going to wap all of that up in about
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June of this year.

W're going to have another vol une that
we're calling the Volunme 2 or the Theory Manual
Suppl enment. If you're a user, you want to know what's
in toe, what coloration am | using, what break flow
nodel , what nunber flow nodel you're using. You want
to go to the theory manual. |It's going to describe
it. It's going to tell what's in the code. It's
going to tell what RAMPs and ot her transitions m ght
be inmpacting it. If you want to understand why that
particul ar correlation was sel ected, what it has that
makes it unique fromall of the different choices,
there are theory manual supplenents that are going to
go nore into those types of details.

W wanted to get sonething out quickly
that users could use and go back and hel p them
di agnose their probl ens and have sonething el se that's
of nore use to reviewers, code devel opers and code
programmers. That's going to be a couple of nonths
behi nd.

Now, ESBWR, those cases, the PUMA the
PANDA, G RAFFE, other cases, these often involve
proprietary information. W wanted to have the theory
manual and our assessnment report be generic and al so

wi del y di ssem nat ed wi t hout worryi ng about proprietary
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information. So because of that, we're putting
together what we're calling an ESPWR applicability
report that will both | ook at the system |ook at the
tests which are being used, |ook at the scaling of
those facilities to the ESPW plan as it's changed
over the last several years, the assessnments that go
into that and then sone information on how you shoul d
be using TRACE to anal yze t he ESPWR and t he proj ected
date for that is in Novenber.

MEMBER POVNERS: Steve, if | as a citizen
inthe United States call ed you up and said, "Gee, |'d
like to get ahold of TRACE', what do you tell me?

MR. BAJOREK: | would say you need to
wite a letter and get the proprietary agreenent,
contact this gentleman over here at the mcrophone.

MR. MJRRAY: We have a website that US
citizens can go to and there's a process that, you
know, is outlined there that they can follow It
usually just involves signing a non-disclosure
agreenent and sending that to us.

ARBI TRATOR EVANS: | nean, it's fairly
wi dely distributed now W have people at Chio State,
Purdue, Penn State, a nunber of universities. You
have to nake sure that you don't go into business

right away or give it to sone country that may not
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have rights to it.

MEMBER POAERS: What is the export
restrictions on this?

MR. BAJOREK: | think you have to be a
menber of CAMP and --

MR. MURRAY: Yes, generally what we do is
internationally, there is -- we have the CAMP program
t he Code Applications and Mi nt enance --

MEMBER PONERS: | guess, have you tal ked
to the Departnment of Conmerce?

MR, MJRRAY: No.

MEMBER POAERS: Maybe you' d better

MR. MJRRAY: At some point -- no, no, |
believe -- O P does and what happens, is as |long as
they're a nmenber of the CAMP program then there's
t hose agreenents in place. |f the country isn't a
nmenber, then what we do is we point themour Ofice of
I nternational Prograns but | believe that Departnent
of Conmerce has been involved in you know, SRMs that
have come down fromthe Commi ssion as far as revi ew ng
the policies towards CAWP.

MR BAJOREK: | think those CAWP
agreenents entail they have to sign the informtion,
"Hey, that's only for internal use. They can't

dissenminate it to other organi zations in the country.

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

303

They can't use it comercially to conpete agai nst the
us". Concerns, there's a lot of restrictions. They
can use it but the comercial applications are
[imted.

One of the reasons we want to get this
docunent ati on done and get the theory nmanual done by
June is our intent is to start a peer review of TRACE
and its docunentation this year. Back in Decenber, we
weren't so sure about that because of the continuing
resol ution and funding but it | ooks |ike regardl ess of
how the continuing resolution is resolved, we are
going to be able to go ahead. W have a budget for
this now and we're going to send this out. W're
going totry to get a group of four to five, possibly
six individuals. W're going to go through, they're
going to review the conservation equations, the
solution nethods, the closure, ook at the
docunentation, tell us if it's -- you know, if it's
clear, also if there are technical problens they see
in that, look at the assessnent matrix, its breadth
and range and conditions and contrast, backup codes
with summari es.

If you think these -- we're going to
request that we have peopl e who are i ndependent of the

process so they're not peopl e that were devel opi ng the
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code or were using the code over the |ast few years,
they' re kind of on the outside of this process, to be
able to recognize the experts and they have good
backgrounds and they're not going to profit. | think
they' re people that you woul d recogni ze and have sone
famliarity with in this field.

MEMBER BANERJEE: There is al so
verification need sonewhere here which is that the
correlations as witten are actually programed
properly.

MR. BAJOREK: W're not going to ask them
to do the line-by-line review

MEMBER BANERJEE: Who's going to do that?

MR. BAJOREK: We're not going to assign
that outside. That's going to be the responsibility
of the people who are doing the programm ng. |
realize that may be an issue but I'll give you an
exanple. W did that when we were doing the TRAC code
as part of its application. You |look at that thing
line-by-line and you al nost never find a problemin
looking at it in that context. WII those probl ens
pop up with you use the code? You do an assessnent,
you do a plant calculation, you do one of those
fundanmental cases and then it pops up at you because

you see something that's incorrect and then you go
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back and, ah-ha, that's the n stake.

G ven the amount of effort that it would
take to do the line-by-line review and the return on
i nvestment, our thinking is we don't think that's
really the place to go right now. Peer review,
absolutely, we want to do that, we're going to do
that. W're going to continue to expand the nunber of
assessnent cases we do and when we find those errors,
we're --

MEMBER BANERJEE: \What concerns ne about
that, | think this is a beginning, but is that often,
as you know, in codes, people go in and fix things.
You know, if you've witten a code yourself, you
obviously know that. So that the code is going
unstabl e here, you put a little fix, you put another
little fix and soon the whole thing is run by these
little fixes. And |I'mvery concerned about that
i nstead of having cl ean code, you know. And nost CFD
codes can't have these fixes because they're too
general. But codes like this particularly can have
that and there has to be sone i ndependent vi ew of that
so that you're not just adjusting things to fit a few
experiments here and there, you know, even t hough your
matri x is |arge.

MR. BAJOREK: Ckay, it's a point well-
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t aken but --

MEMBER BANERJEE: It has to be very clean
and transparent --

MR. BAJOREK: Ckay.

MEMBER BANERJEE: -- however you do it.

MEMBER POWNERS: Steve, let nme ask you a
guestion about your peer review here. You've |ooked
at the docunentation and you have words of clarity,
ease of use and are your peer reviewers going to get
the code and run it?

MR BAJOREK: Well, make it available to
them We'Ill make the listing available to them so
that if they want to go through and | ook at various
pl aces in the code, they're certainly free to do that.

MEMBER PONERS: | just conmmented that when
peer reviews and codes have been done and we have had
t he people get the code and actually run it, not al
of them do but sone of them are, especially faculty
nmenbers, take a graduate student running it. They're
very i magi native at finding things that are wong with
the code that's very useful

MR BAJOREK: We'll make it available to
thembut | think our expectation is that they focus on
t he docunentation. |[|f they have suggestions on that,

we can get those cases run and --
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MEMBER BANERJEE: Knowi ng the people you

are considering for the peer review, | think they'l
run the code and they' Il figure it out. It's a very
good t eam

MR. BAJOREK: Yes. Ckay, we're going to
try and start this review about the m ddle of 2007
W expect to have them go through the docunentation
produce a report and give us their findings, give us
their recommendati ons, probably towards the end of
2007, two to three to four nonths. [It's kind of hard
to estimate exactly how long that will take, but the
idea is to get sone relatively quick turnaround and
get the comrents so that we have a report and we have
a presentation probably in the subconmm ttee naybe next
Decenber or next January, at some tinme that's
conveni ent .

MEMBER POVERS: Are you doing this peer
review like you woul d do an expert elicitation, where
they go through and they | ook at your stuff and they
say, "I found 50 things that | don't like so |'ve
fulfilled my obligation, ny contractual obligation",
and send it in to you? O are you having them cone
together with a consensus set of comrents?

MR BAJOREK: W want -- we want to have

nore than one viewer on each overall topical area.
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Let's say for exanpl e, sonebody is going to go through
and | ook at the nmomentum equation and solution. W
don't want that one person's opinion. W want two
peopl e at | east to | ook at that know edgeabl e in that
area to cone up with, "Hey, you know, this is flatly
wrong, guys, you need to fix this; you know this is
consistent with standard practice and ot her codes;
gosh, this is the best thing that's ever been
produced”, give us sone type of an indication of where
they think these solutions are.

Li kewi se for the constituent relations,
| ook at the CCFL relations and how we handle it in
there. |If it nmakes sense, if it's flatly wong or,
you know, is this consistent with what's done
el sewhere in the code, but get that fromnore than
just one individual so at | east the whol e t eamcan buy
intoit. Although we realize, you know, we don't want
to have all -- you know, out of five or six people, we
don't want to have themall nomentum equati on experts
and you don't want to have themall experts in nuclear
coordinating either. You're going to have to have a
m x. There's going to have to be sone bal ance on that
as wel | .

MEMBER POWERS: But you're essentially

reviewing it |like you would review a journal article.
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You're going to send it out -- each section to two
reviewers. You're going to get them back. One of
them says, "This is better than putting beer in
bottl es", the other one says, "This is horribl e beyond
belief", and then you'll sort it out.

MR. BAJOREK: But we're going to get those
comments to this committee or the thermal hydraulic
subconmittee is going to hear those. And we're going
to be able to take those and nmke inprovenents and
corrections.

MEMBER POAERS: One of the things | fear
and |I'm sure you' ve thought about this, is that you
call nme up and say, "Tell ne if |I've calculated the
solution activities correctly, | used the Bihuckle
(phonetic) theory", and that's all you tell nme. |
write back and say, "You're unbelievably foolish. The
Bi huckle is founded on an incorrect use of
superpositional electrostatics. It's inpossible to be
nore. You're beyond belief, you' re heritage is in
doubt, your sexual habits are weird"

(Laught er)

MR BAJOREK: Oher that that it's fine.

MEMBER PONERS: |If on the other hand, you
call nme up and say, tell nme, "l1've done the activity

coefficients in this solution and |I'mgoing to use
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this for my -- for denonstration to ny freshman cl ass
of chemi sts and |I've used the Bi huckle theory". [|'1I
say, "Well, fantastic, just the appropriate |evel of
detail here". | nmean, use nmakes a difference on these
things. Do your reviewers understand that?

MR. BAJOREK: One of the things we've got
to make clear, this code is going to be used to audit
the Iikes of a RELAP, a TRAC, a COBRA TRAC, you know,
CATHAR, and it should be fitting in that -- you know,
it should be a nenber of that club, shouldn't
necessarily be state of the art and significantly
better but --

MEMBER POAERS: That's -- | nean, you're
not using this to advance our understandi ng of a two-
phase flow. You're using this to apply our
under st andi ng.

MR. BAJOREK: That's right. If we're
going to be accused of advancing the state of art,
we're going to have sone nmean di scussions with our
office director.

MEMBER POWNERS: Sone pl aces you' re going
to have to, some places you don't have to.

MR. BAJOREK: Ckay. Another inportant
activity for really this year, 2007 and beyond --

MEMBER BANERJEE: By the way, there was a
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ti me when NRC used to advance the state of the art,
not so | ong ago.

MR. BAJOREK: Those were the good old
days. User support, one of the things that's going to
be very inportant over the next several nonths is
really bringing TRACE into the regul atory process.
And there's four ways that we're trying to do that
right now. W' ve been devel oping SNAP and |I'm going
totalk alittle bit about that. W're doing sonme of
our own planning for deck generation. W're taking
some decks and we're inproving those, nmaking them
better for a turn-key operation so that other people
in the agency have sonething of a code. They have an
i nput deck, they can run it, and they knowit's going
to work.

MEMBER POAERS: Do you have a user's
group?

MR. BAJOREK: Not formally defined, no,
but yesterday that's exactly what we were talking
about as a way of sharing problens and successes and
using -- inusing atool like this. R ght now it's
nore of the assessnent group but we realize that has
to expand as we start using this for other
appl i cati ons.

MEMBER BANERJEE: How widely is it used in
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NRR right now?

MEMBER POAERS: How many peopl e, yes,
that's exactly what | was getting at.

MR BAJOREK: Well, we have the TRACE --
we have some wor kshops, training workshops, so we're
about four or five people from NRR

MEMBER BANERJEE: Not just Walt, right?

MR. BAJOREK: Not just Walt. Veronica
Kl ein, she has been using it with ESPWR Pete Nyarski,
anot her newer engineer, had been using it for sone
t hi nk coupl e of TRACE parts cal cul ations but |I'm not
exactly sure what he was working on. So there are a
few people over there that have been using it. W
want to grow that.

The problemthat we -- that we see is
we've got to get those people that have been used to
and famliar with running RELAP to want to go here
because they have their own job to do over there and
a lot of times they have to cone up with their
solutions or their reconmendati ons on a coupl e of
nmont hs and they don't necessarily have the tinme to
| earn sone of these new applications. So by inproving
on this but getting the decks ready and giving the
wor kshop, we're trying to make it as easy as possi bl e.

But we realize there is a bit of a culture shock here.
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MEMBER BANERJEE: How nany decks do you

have ready right now?

MR. BAJOREK: Can | wal k us through the
slides?

MEMBER BANERJEE: Ckay.

MR. BAJOREK: And then finally, the other
area of support is we mnmake people in the Code
Devel opnent Branch avail able so that as there are
probl ems and i ssues with the decks, they have a person
to go and hel p do the debug.

Just a couple of words on SNAP and what
that really is; that's a graphical user interface that
hel ps you process the input and the output. It's
something that's used not only for TRACE, but you can
use it for the contain code, containnment, use it for
MEDCORE (phonetic), use it for PARKS, kinetics code.
You can use it for RELAP. If it beconmes famliar with
using this input processor, you' ve really got aleg up
on using not only TRACE but sonme of the other codes.
It's an inportant tool and we find that a | ot of the
newer users, people just com ng out of school, thisis
their preferred way of preparing input deck. That's
not true with everybody, okay, but we're finding that
t he newer generation wants to do this.

Now, the nice thing is that it gives you
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various menus and puts -- let's you put in the cells,
t he vol unes, gives you a graphical display so if you
i nadvertently put in an area change, you're going to
see that right away. It also goes through and hel ps
you filter out sone of the conmon errors that canme be
made in putting together an input deck and gives you
that old ASCI|I card image deck of what the code is

produci ng and that's where a | ot of people are used to
doing. So you can to through SNAP and you can still
wi nd up at the spot that a | ot of the ol der users have
al ready becone accustoned to.

MEMBER CORRANDINI: So if | just
understand, so SNAP is a pre-processor for all of the
tools you nentioned before?

MR BAJOREK: Yes, yes.

MEMBER CORRANDI NI :  So you sonehow have to
then separately runit or use it and identify what the
preprocessor -- what this eventually is going to be
stuffed into.

MR. BAJOREK: Yes. You can't -- you don't
have to do it. You can start with this -- the old
ASCII card image and nodify that but if you' re an
experienced user and you realize, "Wll, |I've got to
change this card and this one and this one and the

five down there", you can go ahead and do that. SNAP
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will force you to go through -- you nake the change
once and it shoul d propagate in the places it needs to
go.

MEMBER BANERJEE: Yes, but at one point,
there was discussion and naybe this capability is
still there, that you could just take a RELAP deck
for exanple, and use that as input for this code, if
you chose, | nean, to do that. |1Is that capability
t here?

MR. BAJOREK: No, not conpletely. If you
take a deck, and run it through SNAP, it will do
sormet hing |i ke 90 percent of the conversion. The user
is still faced with doing that |ast 10 percent.
That's one of the reasons why we're doing this --

MEMBER BANERJEE: How | ong does that | ast
10 percent take?

MR. BAJOREK: It depends on the user, it
depends on the --

MEMBER BANERJEE: Let's say a common
garden user, sonmebody who's been usi ng RELAP.

MR. BAJOREK: 1'd just be guessing. |
really don't know. It's -- | believe that it is nore
frustrating to the user, okay, that they woul d rather
go back and use RELAP because of it, okay. | think

there is an inportant hurdle there. That because it
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can't do everything, there is an unwillingness --

MEMBER BANERJEE: What parts can't it do?

MR. BAJOREK: It is a mainly sone of the
signal variables, trips, control variables. |If you
just -- and they have to make a bit of a choice
They're trying to take a one di nensional curve, a one
di mensional core and put it into a three dinmensional
core that TRACE wants. So there's sone additiona
wor k and t hi nking that has to go on. People that have
used it effectively to do the deck conversions have
taken a | oop, you know, a bunch of pipes and tees,
sent that through SNAP and that transferred rel atively
clean. So of you're clever on SNAP, you're able to
really speed up the process, but it won't do
ever yt hi ng.

The other thing that SNAP hel ps you with
is onthe output side. It allows you to devel op mass,
di splay the information, show you what's going on in
the transient and sonme people, you know, have gotten
pretty clever on putting these together and setting up
ot her wi ndows so that the deck can run in real tine.
On their PC they can actually nonitor their line in
progress. W had a fellow | ast sumer who actually
took this and devel oped this using SNAP to out put or

to show experinental data, test data what can |i kew se
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show a system and how t he systemis behavi ng based on
the DP cells and the tenperatures.

So it's got a nunmber of features to do
that, but as you were getting to, no, SNAP does not
take our old RELAP deck and send it through all the
way. There are a very large -- a fair nunber of TRAC
P and TRAC-B decks already in existence for --

MEMBER BANERJEE: That woul d be for |arge
break LOCA, right?

MR. BAJOREK: Large -- well, large, it's
a plant deck. That's an e-mail, | asked Joe Stodmayer
what decks really are available and there is a |arge
nunber -- a fair nunber of plants represented,
West i nghouse 2 LOOP, 3 LOOP, 4 LOOP, BNWpl ants, sever
BWR plants. If you want to take TRACE and run it
right now, it will accept the TRAC-P or TRAC-B for mat
and it will run those. Now, if you want to change
notalization if you want to do a plant upgrade, you
can take those -- that card that you nade t he changes
or you can use SNAP which will take those decks and
make your changes. But that's still a little bit of
the culture shock. | would be willing to learn that
new tool or put up with sonme of the frustration in a
newer piece of software.

So to get around that, we've started on an
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i nput deck noderni zation project working with NRR, to
identify which plants are of nopbst interest to them
W're going through and we have an initial list;
Brown's Ferry, a Westinghouse 4 LOOP, a nodel that
represents actually several different plant type, a
West i nghouse 3 LOOP pl ant and a conbusti on engi neeri ng
pl ant, an ol der vintage one, and we're taking those
decks, some TRAC B and RELAP. W' re setting them up
so that they were run conpletely through SNAP. W're
running a large break transient, a small break and a
transient that's naybe two bl ocks or sonething like
that, to insure that these decks work, they're
conpletely in TRACE in a TRACE format. They are with
the latest set of guidelines because if you | ook at
t hose ol der decks, they may have a cruder notalization
in the core than what we would reconmend with our

| at est assessnment, so we're inproving that.

So as we go through these decks, we're
maki ng sure they not only work with SNAP, they are in
a conplete TRACE-B i nput when they're finalized but
they' re al so noderni zed to make sure that if there's
anything that should be changed to make them
consi stent with how we've done the assessnent, okay,
those are also in those decks as well.

Brown's Ferry should be done in several
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weeks, it's pretty near-term Likew se the
West i nghouse 4 LOOP pl ant .

MEMBER BANERJEE: In Brown's Ferry, the
NRR has al ready done the cal cul ati ons of the RELAP,
right? So why are you choosing Brown's Ferry?

MR. BAJOREK: They asked us to do that.

MEMBER BANERJEE: Was it for a conparison
with RELAP or --

MR. BAJOREK: No, to get that nodel to run
wi th TRACE

MEMBER PONERS: It is representative of a
class of Mark | BWRs with very hi gh power.

MR. BAJOREK: It may be used in other jobs
but the idea is to devel op a TRACE Brown's Ferry deck,
run it through sone of its cases so that in the future
you don't have to use RELAP, you can use TRACE.

MEMBER BANERJEE: Well, my concern is that
each of these decks, if | renenber RELAP, is very,
very reactor specific. | nmean, it's not a generic
deck. So what we are dealing with is really
devel oping 100 or whatever, 50, a |arge nunber of
decks because these are all specific to each reactor
and it takes a lot of tinme to develop this. And these
guys already have that based for nost of these

reactors, sonmething or the other did with RELAP.
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MR. BAJOREK: (kay, this is what they

asked us for, then the other plants as well. This
initial batch will be done some tinme this summer, a
couple of near term the H B. Robinson, Calvert
Ciffs, the deck should be around in about June of
this year. Between these decks, which exist and the
ones which are updated, you have a fair nunber of
cases that you can actually take and run with TRACE
and you have all the docunentation you want for this
year. Beyond that, we're going to do the sane
conversi on and updati ng and keep in m nd t his updati ng
is also taking the previous deck and bringing it in
line with the nbost current tech specs.

| f you | ook at some of the old nodels, and
this is both RELAP and TRACE, those decks were
devel oped sone years ago and they may not necessarily
represent the plant with the | atest new generator, two
| evel, the | atest power after some of these have
upr at ed several tines and ot her changes that have been
made to the plants over the years. So we're trying
to upgrade the input as well as the boundary
conditions for that nodel to get it as close to the
plant as it is today but we're doing that with a
couple of B&W plants, a higher power Palo Verde, a

Boston additional plant, sone additional BWRs,
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West i nghouse 2 LOOP and a Westinghouse 3 LOOP and

another 4 LOOP slightly nore core and a little bit, |
won't say odd but it has three accumul ators on 4 LOOPS
which nakes it a little bit unique.

W have a nodel for ESBWR We're going to
be doing the conversion for an ETR deck and we're
going to be upgrading our AP-1000 deck for TRACE as
well. The bottomline is within six nonths and
whenever these other decks get together, the type of
pl ants whi ch have been of nobst regulatory interest of
|ate, we're going to have TRACE and SNAP wor ki ng for
us in a very large assessnent base which wll
denonstrat e howt he curve shoul d work on t he phenonena
that effects it.

MEMBER BANERJEE: How much effort is going
into this?

MR BAJOREK: How nuch effort?

MEMBER BANERJEE: Yes, in termns of
devel opi ng these plant decks.

MR. BAJOREK: Right nowthis work is at a
contractor. They have several people working on it.
Do you want how long it takes to do one of those decks
versus - -

MEMBER BANERJEE: Yes, how nmany nan-

nont hs, man-years what ever?
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MR. BAJOREK: Generally, we can --

dependi ng on what we start with, you can upgrade one
of those | think it's taking on the order of two or
t hree nonths per plant.

MEMBER BANERJEE: Man- nont hs.

MR BAJOREK: Staff-nonths.

MEMBER BANERJEE: Ch, sorry, staff nonths.

MR. SIEBER:. Are you going to nake any
effort to go into the |ater nodel replacenent steam
gener at or s, for exanple, |like the Mdel 517
Cenerally, they're put in 53 or 54,000 square feet of
Al'l oy 690 tubes in there which gives you a little bit
different characteristic but this is where the plant
uprates and PWRs is doing to cone from

MR. BAJOREK: Yes, well, we're trying get
the nost recent nodel in there. | believe in South
Texas one, they have the one used for the nodel
length. That's the idea, to try to get the | atest
information that we can fromthe utilities and nmake
t hese decks as current as we possibly can.

MR. SIEBER. | just thought the steam
generators wouldn't be tough |ike nodeling the whole
pl ant .

MR, BAJOREK: |I'msorry, | didn't --

MR. SIEBER  Just updating the steam
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generator portion would not be as difficult as trying
to construct a deck for a whole plant.

MR. BAJOREK: No, and al so one of the
things, if you noticed, we're picking sone plants with
different steam generators so as time goes on, we're
able to go and take a steam generator nodel that's
devel oped and use it on a different vessel if you have
to. So we're kind of developing tools for the future
as wel | .

MR SIEBER | just didn't see any of the
nor e nodern repl acenent steamgenerators in that |ist.

MR. BAJOREK: Ckay.

MR. SIEBER: You mi ght want to think about

MR. BAJOREK: Ckay.

CHAI RMAN SHACK: The bi ggest headache in
doi ng a steamgenerators upgrades is getting the data
fromthe people.

MR. BAJOREK: Yes, that's a generic
problem It's very difficult for us to go back and
try to get, "Hey, what's the | atest set of conditions
for the plant, the steam generator”, but the thermal
hydraul i c conditions are what works. You know, you
have to get those fromthe vendor sonehow, fue

information. OCkay, these plants change fuel and in
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sonme cases change vendors two or three tines.

The nodel that may have been set up in
1990 probably has an obsolete fuel product in there
right now And they're trying to --

MR. SIEBER. As long as the pitch isn't --
that m ght not be so bad.

MR. BAJOREK: That won't change but
they're putting in nore grids. The drywell
resi stances are changing and there's a lot of -- in
some cases they're getting smaller. And it's --

MEMBER PONERS: And for the BWRs there's
no hope inthe life if it's 10 years ol d.

MR. BAJOREK: I n summary on where we're at
with TRACE, we've reached a major mlestone. W've
frozen the code. W're not actively doi ng nodel
devel opnent in pursuit of a 5.0 version at this point.
W've released ininternally and we're using it nowto
finish our docunentation to support the docunentation
for the assessnent cases that we've run

As we go t hrough t he some 500 assessnents,
we feel that by and large it's -- it does a reasonabl e
job right now. There are places that we know it needs
to be inproved. W're naking note of that and that's
what our efforts are going to be directed at as we

cone out with later releases, 6.0 and 7.0. One of the
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other things that we've done with these assessnent
cases is we've automated the process so that when we
t ake these 500 sone input decks and we want to rerun
because we' ve nade a code change, it's not sonething
that would take a year or nonths has it had been to
two or three years ago.

And we're able to take the | atest version
of 5.0 rerun all of those cases and have themin a
couple, three weeks, actually, alittle bit |Iess than
that. That really frees up our nanpower now. | nstead
of going through and running all of these things
manual |y, we can increase our assessnent basis, | ook
at things likeinthis facility for B&Wpl ants or test
material in maybe a little bit nore useful for
injection plants, expand our matrix or | ook at nore
capable in that regard, w thout having to spend a | ot
of manpower to run all of these decks every tinme we
nmake a code change. So as we start to devel op the
TRACE 6.0 or 7.0 or whatever the nunber is going to
be, we're going to preserve this assessnent matri x and
we're going to be able to rerun this relatively
qui ckly and we think, our hope is that we're not going
to see this big delay between a code version and its
docunent at i on.

When you do t his automati on, those figures
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get autonatically updated and we think that that tine
frame of years is going to come down to nonths or
weeks and | don't know exactly what that's going to
be. W'Il have to go through that cycle. That's the
reason docunentationis a high priority. Qur goal now
is to get that wapped up by about the mddle of this
year and initiate the peer review. W are doing our
best here to try to rapidly get TRACE to becone the
code of choice here in the agency, inproving the input
steps, we're conducting training workshops for both
SNAP and TRACE

W' re continuing to work on SNAP, putting
nore feature in that to try to get diagnostics and
make it a little bit easier for the users to use. W
realize that there are obstacles to getting TRACE
getting used by everyone but we think we have that
manpower and the plan nowto bring that into fruition.
That waps up what | have on the TRACE and its
docunmentation. And | was just going to briefly talk
about the other issues if you want to hear that or if
you have any questions on this.

CHAI RVAN SHACK:  Onwar d.

MR. BAJOREK: Onward? Two ot her things
that we tal ked about on December 5 '"; one was an

anonynous letter sent to the ACRS that was talking
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about the nethod i n bot h TRAC and TRACE about whi ch we

saw the equation state. Didn't |like the approach, was
recommending a different type of approach. [|'m not
going to go into the details on what this all entails
but just tell you what we have done. W've taken
this, we've given this to John Mahaffy of Penn State
to go through, evaluate the author's clains and
criticisms of the code.

Dr. Mahaffy has gone through, he's | ooked
how t hat equation state in linearized and howit's
sol ved and his conclusion is that what we're doing in
TRACE and have done with TRAC is generally standard
practice. The author has some points but they're not
necessarily things that could be inplenented i n TRACE
or they're not things which would necessarily inprove
upon the calculations. So in our mnds, we've
addressed the i ssue, we've | ooked at it and don't feel
that there is a significant problem W're going to
docurnent these findings in letter or report and cl ose
out the issue.

We don't know - -

MEMBER BANERJEE: But that was two nonths
ago and the presentation to the subcomrittee was -- |
t hi nk we woul d agree wi th the concl usi ons perhaps, but

the case was not nade at the subcommittee neeting to
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support that. | nmean, we all cane to the sane
conclusion but that case needs to be properly
docurnent ed and put forward. Now why has it taken two
nonths to do that?

MR BAJOREK: | don't know.

MEMBER BANERJEE: In fact, other people
where there and t hey nade comment on it, but | got the
i mpression that the reply was pretty sort of waffly
and not very to the point. Maybe sonebody el se shoul d
give their opinion on that.

MR BAJOREK: Well, we've asked John to do
two things in the last couple of nonths, close this
out, address those issues and conpl ete the
docunent ati on but al so revise that section on
conservation equations and field equations. | wanted
to work on the field equati ons because we want to get
this theory nmanual done.

MEMBER BANERJEE: Sure. This didn't | ook
like a huge thing to close out rapidly.

MR.  BAJOREK: | agree, but John's
priorities has been on the theory nanual and on ot her
sections, but out intent here, | nean, is to be
consistent with the conclusion. W don't think it's
a problem John needs to conplete his evaluation and

docunent that in a report. But | wanted to say that
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if we have addressed this. W think we can bring it
to closure here.

The other issue we tal ked about, nore
cormonly referred to as the Pi Group Rangi ng issue.
This was one that originated really in the AP-600s.
There were five different scaling nethodol ogi es that
were proposed to look at scaling of large integra
facilities to the full-scale plant. First, | said,
well, a scaling group, a Pi group which is the ratio
bet ween that dinmensionist group and getting for the
test facility and prototype but between one-half and
two, that's accepted. W |ooked around and for a
basis for that. W couldn't find anything. Over 8600
this nore or |ess becane a de facto standard wi thout
a basis. Sounded reasonable to nost people. That's
how t he scal e eval uati ons were done.

But we were asked to |l ook at this and
really try to establish why should it be one-half to
two, why not one-third to three or why not sonething
tighter than that? And what we've done is we used AP-
600 and one of the ROSA tests as an exanpl e and have
established really a map or a set of guidelines to
gui de soneone through this process.

| want to just sunmari ze the key feat ures,

but rather than focusing on a range for that
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particul ar scal i ng group, you should really focus your
attention on what is the range that you want for your
figure of nerit. Now that m ght be a cl adding
tenperature, it mght be a mxture | evel of pressure
and contai nnent. You have to establish sone range
over which you think it's tolerable to allow that to
be generated in your conparison to your experinent.

So, you establish that range first and
develop mainly, alnost on first principles, a very
si npl e nodel of that systemor part of the systemthat
you want to investigate. W'IlIl use like the tank, the
vessel for AP-600. You'd use your conventional nass
and energy conservation equation to derive a scal e of
expressi on agai nst your scaling groups and put those
in what Marino (phonetic) would refer to as a
trajectory equation. This is sonething that all ows
you to go back and | ook at sensitivities to those
scal i ng paraneters and how they inpacted your figure
of merit.

MEMBER KRESS: Are these partial
derivatives?

MR BAJOREK: |In sone cases, yes. You see
that in sone of the volunetric --

MEMBER KRESS: But these things may vary

with tine.
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MEMBER BANERJEE: They're usually | unped

par anet er .

MEMBER KRESS: For deltas.

MEMBER BANERJEE: Yes, usually. They're
time varying.

MEMBER KRESS: But they're individual --
effects of an individual power group on a figure of
merit.

MR BAJOREK: Yes.

MEMBER KRESS: Not all at the sane tine.

MR. BAJOREK: Not all at the sane tine.

MEMBER KRESS: And maybe | ooked at over a
range of times or --

MR BAJOREK: Yes, yes.

MEMBER KRESS: -- and a range of --

MR BAJOREK: You still have to work our
a particular --

MEMBER KRESS: You would hold the tine
groups that you weren't looking at, at a constant
val ue or would you have to have a whole matrix of --

MR. BAJOREK: No, no, no, no nmatriX.

MEMBER BANERJEE: | guess it's just a
l'inearized --

VMEMBER KRESS: Li neari zed.

MR. BROMN: -- yes, around the uncertainty
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associated with --

MR. BAJOREK: You woul d vary things one at
at tinme. GCkay, hold the other constant, and | ook at
the inmpact of that group while the others were
constant. That group would vary in tine over that
period of the transient and its inpact on the figure
of merit.

MEMBER KRESS: Now, you're |ooking at say
t he power group for a prototype.

MR. BAJOREK:  Uh- huh.

MEMBER KRESS: But these pis we're talking
about is the ratio of test to them Now, how --

MR BAJOREK: No, no, no, no, these would
be -- these would be dinensionalist quantities. It
woul d be that came out of your scaling equation, not
your nunber or it mght be sone di nensional quantity.
For exanple, if you remenber when Dr. D Marzo did the
tank problem one of the quantities was a -- was like
a mass inflow --

MEMBER KRESS: So feeding on this what |
all partial derivative, you may get a different range
for each different pi group or each different separate
type of FOM and - -

MR BAJOREK: Yes.

MEMBER KRESS: -- you might get lots -- is
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this going to be calculated internally sone way?

ARBI TRATOR EVANS: Cal cul at ed?

MEMBER KRESS: | can't see as you're going
to come up with a range --

MEMBER BANERJEE: |If you have a different

range.
MR. BAJOREK: Ch, yes.
MEMBER KRESS: Yes.
MR. BAJOREK: Go to the |ast page.
MEMBER CORRANDI NI: That's a different
tinme.

MR. BAJOREK: Wien you | ook at the
i ndi vi dual scaling groups, you will find that you can
categorize these as rules which are danped or
anplified in Dr. Mlina' s termnology. Basically,
they're groups that if | expand that range from
instead of .5 to 2 | nmake it .1 to 10, it has
virtually no inpact on the figure of nerit.

MEMBER KRESS: Because the derivative is
pretty small

MR BAJOREK: It's small. There are
others that relative nodest changes in that paraneter
cause big variations in the figure of nerit. Those
were considered anplified. And when he went through

and did t he AP-600, during the ADS bl owndown peri od and
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the tank i s bl owi ng down and the rest of the systemis
interacting with it, your PRHR heat renoval pi group
and there's nore to it that just -- you know, it's a
conmbi nation, its inpact on vessel |evel over that
range .5 to 2 was fairly small, just a few percent.

Li kewi se the CMI fl owwhichisn't effected
during that period had al nbst no inpact or no change
going from.5 to 2. But our scaling groups which were
related to break flow and accunul ator flow, both of
whi ch were very active during that period, now you'd
want to restrict that scaling range to sonething | ess
than .5 to 2. In the case of break flow, we're
| ooking at oh, maybe sonething in .8 to 1.3. You
know, a ruch tighter range.

MEMBER KRESS: |If you wanted a plus or
m nus 10 percent i npact.

MR. BAJOREK: Right. And in the -- in the
eval uation, the idea was take vessel inventory on a
level if you really want to get right in this test,
and you know, we can be a little bit non-conservative
but on the conservative side, you want to be within 10
percent. Now you have a way of seeing what range that
pi groups should be allowed to --

MEMBER BANERJEE: So you're saying these

are the pi groups related to the --
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MR. BAJOREK: Related to that, yes.

MEMBER BANERJEE: Rel ated, which infl uence
t hi s.

MR BAJOREK: Yes. So the conclusion is
t hat acceptable scaling shouldn't be based on fixed
range, okay. They are going to vary individually and
you need to go this additional step fromthe
conventional scaling methodol ogy to | ooking at the
i npact of what those paraneters are.

MEMBER CORRANDI NI :  Did this surprise you?

MR. BAJOREK: No, not really but the
probl emwas we didn't have an internediate step here
because we knew there mght be a problem with the
scal ing group but we don't have a code that's perfect
in order to get those sensitivities.

MEMBER KRESS: Yes, sensitivities.

MR. BAJOREK: So | think the nice thing on
this is | don't have to really -- | don't have to
depend on the code to throw out that first hour and a
hal f tal ki ng about TRACE. | don't need a code at this
point to evaluate whether ny tests are scaled
appropriately. | should do that on a scaling rel ated
t hat --

MEMBER BANERJEE: That's probably too

strong a statenent. \What you want to know is that the
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scaling of the tests at |east produces data which is
applicable to validation of your quotes or whatever.
| mean, if they're so distorted that they produce
phenonena and stuff that have no interest, then
clearly the data is |ess meaningful than properly
scaled facilities.

MR. BAJOREK: But once we get that step
then we can conplete the assessnent and if we're
getting a PUVA correct, and we have the right scaling
rational e then we've got a |ot better confidence to
extend that code to a full scale prototype. So it's
an internmediate step here but | think the inportant
conclusion is if you conme in and you say .5 to 2
because the last eight or nine scaling houses use

that, you really need to rethink those nunbers.

VEVMBER BANERIJEE: I think the subcommttee

commented at that point that it should be docunented
into sone sort of a nethodol ogy which could be used
just as the previous scaling nethodol ogy was
docurnent ed and appli ed.

MR BAJOREK: Yes, and Dr. Di Marzo has
been goi ng t hrough and taking the report and making it
nore of a -- less of a denonstration and generali zing
this as an approach now. So we're working on it now.

But | just wanted to give the conmittee an idea of
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where we're headed with that. Again, we have to
conpl ete the docunentati on and nmake the report but |
think the conclusion is --

MEMBER ABDEL- KHALI K:  How do you do fi nal
di stortions on the previous grant (phonetic)?

MR. BAJOREK: The inpact over here, that's
should really be replaced. That's really a vesse
| evel. The inportant thing for AP-600 was whet her
we'd see a |l evel dropping of the top core level. The
tests were all nonitoring these |evels in the upper
part and the idea here was to really | ook at the
change in that level in the test versus the break, the
curmul ator flow the core nmakeup tank flow and how it
changed relative to what it mght do in the AP-600.

| think the scale is a little bit
convoluted but the idea here was we can allow the
pl ant to have higher | evels than the test, okay. You
could scale in that direction. That would be
conservative but we didn't want to go in the direction
where the test gave you one level and in reality the
pl ant woul d give you a | ower core level. So the idea
here was we need to run the test. |If 1.0 were the
spot, you know, you'd like to be, we don't want to
deviate fromthat by nore than 10 percent in a non-

conservative direction or 12 percent in a
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conservative

MEMBER BANERJEE: He gave you a straight
answer to your question.

MEMBER KRESS: Yes.

MEMBER BANERJEE: Distortion is just the
-- it's not distortion, it's the value of the pi
group, let's say a full (phonetic) nunber or

somet hi ng.

MEMBER KRESS: Yes, but the problem | have

with that is --

MEMBER BANERJEE: The ratio of that to
that in the full scale plant to that facility so if
that ratio is wong by a factor of two, it gives you
a fairly significant --

MEMBER KRESS: But if you | ook at the
break flow, there's nore than one pi group.

MEMBER BANERJEE: Oh, sure.

MEMBER KRESS: And then so | don't
under stand how many pi groups go in that access down
there to get that distortion or did you summate all of
t hem or --

MR BAJOREK: | didn't do this.

MEMBER KRESS: | know but it's the
guestion I'm - -

MR. BAJOREK: | didn't want to go through
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all of the derivations but in this trajectory
equation, there are four di nensionl ess groups, four or
five groups that we get out of this. That's where --
that's what's being represented with --

MEMBER KRESS: And you use the maxi mum one

or --
MR BAJOREK: Maxi mum one?
MEMBER BANERJEE: Yes, you know, the whol e
-- without going into the nethodol ogy right now, what
you do, of course, is that you do an order of

magni t ude anal ysis. You non-di nensi onal i ze equati ons
and - -

MEMBER KRESS: Yes, I'mfamliar with
t hat .

MEMBER BANERJEE: -- and once you do that,
then all the derivatives and everything becone the
order of one.

MEMBER KRESS: Order of one.

MEMBER BANERJEE: So that each termis as
inmportant as it's coefficients. So you take -- the
coefficients are a non-di nensi onal group. So you only
keep the ternms with the |argest coefficient. So you
eval uate these and | guess what they're doing is
taking the | argest coefficient that effects the break

fl ow.

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

340
MEMBER KRESS: That's actually ny

guesti on.

MEMBER ABDEL- KHALI K:  But phil osophically,
if you had a perfect code, and you understand the
physics, then it doesn't matter what the scale is
because you' re verifyi ng phenonena. And therefore, by
this process, you're essentially saying the code is
not hi ng nore than an enpirical fitting tool for the
experinmental data. |Is that true?

MEMBER BANERJEE: It cannot predict new
phenonena.

MEMBER ABDEL- KHALI K:  Because you are
limting the range of applicability of the code,
essentially, to a rather narrowrange around where the
experiment is. So the code, you phil osophically by
doing this, you're viewing the code as nothing nore
than an enpirical fitting tool.

MR BAJOREK: | think that's an accurate
st at ement .

MEMBER PONERS: Do you really want to say
that though? | think that's what he was getting at.

MEMBER BANERJEE: It's not predictive of
new phenonena.

MR BAJOREK: That's the -- these codes

are not based on first principles. They are based on
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and hel d t oget her by cl osure rel ati ons which are based
on sub-scal e experinents. A lot of those correlations
come fromsingle tube tests and you are using that at
faith when you start to look at |arger and | arger
scal es. Assessnment hel ps to benchmark and | et you
know whet her those correlations are truly applicable
with those other conditions but going back to the
experiments, we all in integral tests in particular,
you want to try to establish a basis for that system
gl obal -wi de behavior and is it going to behave nuch
i ke you' d expect in something with nmuch | arger scal e.
But the smaller scale test, that's all you have to run
the full test.

MEMBER BANERJEE: As we cone to full scale
tests.

MR BAJOREK: If we had full scale tests
the --

MEMBER BANERJEE: The assenbl e system we
can do it in conmponents.

MR. BAJOREK: Conponents, yes. That's al
| have on the pi groups. |If there's any questions on
any of that, |1'd be happy to try.

MEMBER KRESS:. | think that's a good
st oppi ng point.

CHAl RMAN SHACK: Well, if there are no
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further questions, |I'd like to end today's neeting
here. | think we're at the end of the transcription.
The conmmittee shouldn't run away. W need to cone
back and di scuss letters, but | assunme everybody woul d
like a 10-m nute break and we'll cone back -- we want
to give Oto and Mario sonme guidance on the letters
that they're going to be preparing. So that's what
l'd like to do when we cone back

MEMBER KRESS: On Brown's Ferry and --

CHAI RMAN SHACK: Oyster Creek. And we
want to discuss whether we want to do a letter on
TRACE or not. W'Il put that off until --

MEMBER BANERJEE: | have a draft letter
anyway.

(Whereupon, at 5:59 p.m the above-

entitled matter concl uded.)
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