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P-ROCEEDI-NGS
8:32 a. m

CHAI RVAN DENNI NG (presiding) The
neeting will now conme to order.

This is a neeting of the Advisory
Comm tt ee on React or Saf eguards, Subconm ttee on Power
Uprates. | am Richard Denning, Chairnman of the
Subcommi tt ee.

Subcommi ttee nmenbers i n attendance are Tom
Kress, Oto Maynard, Jack Sieber, and G aham Wl lis.

The purpose of this neeting is to discuss
t he extended power uprate application for the R E
G nna Nucl ear Power Plant. The Subcommittee will hear
present ati ons by and hol d di scussi ons W th
representatives of the NRC staff and the G nna
licensee, Constellation Energy, regarding these
matters.

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

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

The rules for participation in today's

neeti ng have been announced as part of the notice of
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the neeting previously published in The Federal
Regi ster on April 12th, 2006.

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

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

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

| woul d make some conments. W are kind
of experinmenting with sonme revisions to this room and
some of these speakers do not transmt very well. So
when you are nmaki ng your presentations, please nake
sure you are up very close to themand speak directly
into the m crophone.

W will now proceed with the neeting, and
| will call upon M. MIlano of the NRC staff to begin.

MR. M LANO Good norning. Again, nmy nane
is Patrick Mlano. | amthe Licensing Project Manager
with responsibility for G nna.

This norning we are going to have
presentations by M. Sam Mranda and Dr. Len Ward of

the PWR Systens Branch in the Division of Safety
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Syst ens.

On the agenda this norning | amgoing to
gi ve you a brief introduction as to where things stand
with the uprate application itself, and then we wll
cover the itens that cane out of the March 15th and
16t h Subcomittee neeting and then go into those open
itens that were not in the first draft safety
eval uation that was provided to you. The subsequent
safety eval uation that you received on or about Apri
4t h does have the remaining open itens evaluated in
it.

Just as background again, the EPU
application that canme in on July the 7th was preceded
by three |license amendnent requests that are all tied
directly with the Iicense application. W have made
some progress in all three. Those were the rel axed x
axial offset. As you see on the slide, it is
conplete. The main feedwater isolation valve one we
have issued and it is conplete.

The revi sed LOCA anal ysis anmendnent, the
staff's safety evaluation is conplete. You will be
heari ng sonme of the information that isinit whichis
in today's presentation. The safety eval uation has
been conpleted by the staff and the inputs provided,

and the actual package is currently in concurrence
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revi ew.

Agai n, we had the Subconmi ttee neeting on
March 15th and 16th, and we are schedul ed next
Thursday to have the full Comrittee neeting with you.

Al so, as part of the uprate, you recogni ze
we have to issue an environmental assessnent. That
envi ronnent al assessnment was published in the mddle
of April for comment, and the coment period ends May
t he 12th.

Again, the licensee plans, if we should
i ssue the power wuprate anendnment and these ot her
packages, they are planning to inplenment the uprate

during the fall 2006 outage.

Agai n, in addi tion to heari ng
presentations by the |icensee staff -- they are going
to cover the sane subject areas -- the NRC staff is

going to |i kewi se prepare presentations about what we
did during the review. For the non-LOCA anal ysis, you
are going to hear fromSam Mranda. He is basically
going to tal k about acceptance criteria margins and
interpretation of the results of three or four
different non-LOCA transients as they were reviewed
for G nna.
Dr. Ward is going to go through those

itens. The next two itens here are those itens that
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were not present inthe first draft safety eval uati on.
These were t he open i ssues or open itens fromthe | ast
Subconmmittee neeting. He is going to go through the
smal | break LOCA evaluation review that he did and
then go into post-LOCA long-term cooling boron
precipitation.

That, basically, is all | wanted to say
before turning it over to Constellation Energy for
their portion of the presentation. Wth that, M.
Mark Finley is the Project Manager for the uprate with
Constellation, and he will be introducing his staff.

MR. FINLEY: Yes, Good norning. Mark
Finley, Project Director for the power uprate at
G nna, as M. MIlano said.

| would like to introduce Mark Fl aherty,
current Acting Vice President of technical areas at
Constellation, to kick off the neeting for G nna.

CHAI RVAN DENNI NG  Speak into that m ke
and let's make sure that he can hear you.

MR. FLAHERTY: H . | am Mark Fl aherty.

CHAI RVAN DENNI NG  Ckay, good.

MR. FLAHERTY: Here although the slide
shows that | amthe Acting Vice President of Technical
Services, | was just transferred to the Engineering

Manager of Calvert Ciffs on Monday. So with respect
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to the project and ACRS, whatever else, | wanted to
continue supporting this project for as | ong as need
be. So that is why | am here today.

As Pat M| ano indicated, Constellationis
back to discuss two topics that the Subconmittee
requested further discussion fromthe March neeting.
Those are RCS materials and non-LOCA margin. So we
have presentations for both of those topics.

Secondly, there's two topics that we did
not present at the |last Subconmittee neeting. Those
are snmall break LOCA and | ong-term cool down. Then
will follow up with a summary concl usi on once we go
t hrough the subject for presentations.

So, with that, I will turn this over to
Jim Dunne who will lead us into RCS materi al s.

MR. DUNNE: Good nmorning. M nanme is Jim
Dunne. | am an Engi neering Consultant at G nna
Station. | have been at G nna for 15 years in the
Engi neering Departnent, and for the last three years
| have been the Lead Mechanical Engineer for the
uprate project.

One of the openitenms fromthe neeting we
had in March was a request by the ACRS to see a |ist
of where in the reactor cool ant system we have all oy

600 nmaterial or its weld equivalent, Inconel 82 or
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| nconel 182, present. So the purpose of ny
presentation is to go over those |ocations.
Basically, there are four | ocations inthe

reactor cool ant system where we have alloy 82 or the

equi valent weld material. Three of themare in the
reactor vessel. One of themis in the steam
gener at or .

The three locations in the reactor vessel
are in, basically, |lower radial supports at the bottom
of t he react or vessel , t he bot t om nount ed
instrumentation welds to the reactor vessel |[|ower
head. W also have a third location which is a weld
buildup on a safety injection nozzle for our upper
pl enum safety injection, and then in the steam
generator we have alloy 600 weld material as cl addi ng
on the steam generator tube sheet.

Go back to the slide.

This is a schematic of the reactor vessel
i nternals, showi ng the vari ous conponents. Two of the
three itens in the reactor vessel are shown here. The
safety injection nozzle is not shown on this
schematic, but basically our safety injection nozzles
are |l ocated at the sane el evation as our hot and cold
| eg nozzles up in this area of the reactor vessel.

The other two locations, like | said
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earlier, the |lower radial supports, which are at the
bottom of the core, basically, there are |ugs wel ded
to the reactor vessel that act as radial supports.
They basically act as a keyway for keys fromthe core
barrel that allow the core barrel to be aligned
properly inside the reactor vessel.

There are four supports 90 degrees apart.
The support material is alloy 600, and it is welded to
the | ower reactor vessel inner shell with an all oy 600
wel d material .

MR. SI EBER. Have you ever exam ned those
for cracking?

MR. DUNNE: We do a visual exami nation for
themas part of the 10-year ISl when we do the vessel
exan nation

MR. SIEBER. It is hard to see though,
right?

MR. DUNNE: Right. But, other than that,
| don't believe there's any special inspections of
that. This would be generic probably --

MR SIEBER It's cold.

MR. DUNNE: -- to all Westinghouse reactor
vessel s, would be mnmy guess.

MR SIEBER. It is cold down there anyway.

MR. DUNNE: Yes, the other thing is,

NEAL R. GROSS
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because it is at the downcomer, it sees cold |eg
tenperature. Qur cold leg tenperature for EPU is
increasing by about 8 degrees from where we are
presently operating. However, the cold |eg
tenperature at EPU will be a couple of degrees bel ow
where we operated the plant from1970 up t hrough 1996,
when we repl aced our steamgenerators and | owered our
TF.

The second location, next slide, the
second location that we have it is in the bottom
nounted instrunentation weld |ocations. W have 36
penetrations through the reactor vessel | ower head for
bott om nount ed i nstrunmentati on

Basically, there are three areas on the
bott om nount ed i nstrunent ati on where we have al | oy 600
material. The nozzle itself is an alloy 600 nozzle
that is machined. It is welded to the reactor vessel
lower head in this area with the J-Wld, which is an
I nconel 182 J-Weld material. Then the nozzl e outside
the reactor vessel, our nozzle, the alloy 600 nozzle
is welded to a stainless steel nozzle with an | nconel
82 wel d.

Al'l three of those |l ocations are pressure-
boundary | ocations, and all three of them basically,

see cold leg conditions. So, as such, we don't
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believe they would be susceptible to any PWSCC
concerns.

Next slide.

The third location in the reactor vessel
where we have alloy 600 is a weld buil dup on our SI
nozzles. This is a plane view | ooking down at
basically the nozzl e | ocation, the reactor vessel, the
two hot and cold | egs over here.

W have two SI nozzles 180 degrees apart
that penetrate into the upper plenum region of the
core because we are an upper plenuminjection plant,
li ke the other Westinghouse two-loop units. At the
end of the SI nozzle in the reactor vessel itself
internally there is a weld buildup over in this area.

Next slide, please.

So this basically shows the entire Sl
nozzle forging. This is the reactor vessel nmateri al
here. This is the weld for the SI forging to the
reactor vessel material. The SI forging itself is
basically a carbon steel material with a stainless
steel cladding for the nozzle itself, but at the end
of it inside the reactor vessel they put in a 1-inch
I nconel, | believe it is 182 weld buildup, to extend
the nozzle down an inch. That was for fabrication,

final fabrication, of the internals to the SI nozzl e.
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Then t hey ended up machi ni ng back on these to get the
cl earances they needed between the OD of the upper
barrel and the SI nozzle.
MR WALLIS: What is the SI nozzle nmade
out of? The safe end there, what is that made out of?
MR. DUNNE: The SI nozzle is basically --
MR WALLIS: The safe end of it.
MR. DUNNE: The safe end over here --

MR, WALLI S: Yes.

MR DUNNE: -- is a 182 316 stainless.
This weld here is not Inconel. So the only place
where we have Inconel is this, which is a weld
buildup. It is not pressure boundary --

MR. SIEBER It is not |oad-bearing
either?

MR DUNNE: It is not |oad-bearing. The
inside of it, basically, sees hot leg conditions or
upper plenum injection conditions, which would be
upper pl enum pressure and upper plenum tenperature.
The outside portion over here and over here, because
you have the upper core val ve basically com ng around
here, basically, sees cold | eg pressures and cold | eg
t enperat ures.

So there is a mnimal delta P across this

i nternal conponent right here because it is insidethe
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pressure boundary. Cbviously, out here this Sl nozzle
sees the full RCS pressure, but this portion of it is
basically seeing about 30 to 40 psi delta P between
the cold |l eg pressure and the upper plenuminjection
pressure. As such, it is not a highly-stressed
conponent .

Al so, because you have hot | eg tenperature
in here and cold | eg tenperature out here, basically,
its tenperature is soneplace probably close to TF.
So, again, we don't believe that is susceptible to
PWSCC, nmi nly because of the | ow stresses and because
the tenperatureis relatively lowand it is not really
hot | eg tenperature.

So those are the three |ocations --

MR WALLIS: It cycles in tenperature a
bit, doesn't it? It cycles?

MR. DUNNE: The cycles -- well, the Sl
nozzle for up and down, yes, that is part of the
design for the reactor vessel

MR. SIEBER: Well, ordinarily, there's no
flow there, right?

MR. DUNNE: There would be no flow, yes,
in here. It is a stagnant region during normal
oper ati on.

The fourth | ocati on where we have --
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MR. WALLIS: Do you ever test this in sone
way? Do you test --

MR DUNNE: We don't do tests to --

MR. SIEBER Injection.

MR. DUNNE: W don't do flowtests into
the reactor vessel. W do test SI flowin arecirc
node.

The fourth location where we do have
cl addi ng, basically Inconel 82 cladding, is on the
st eamgener at or tube sheet, between the bottomportion
of the tube sheet. This shows the tube sheet here,
and this is the prinmary head. Basically, the tube
sheet is carbon steel. It is 25-and-a-quarter-inch
t hi ck.

The bottom portion, which has siezed the
RCS conditions, basically has about a three-eighths-
inch I nconel 82 clad material deposited onit. So the
clad material isn't the pressure boundary naterial per
se. It is nore just to protect this carbon steel
base, tube sheet base netal fromthe borated water.

Basically, the divider plate, in a new
repl acenent generator this divider plate is basically
a 690 nmaterial. The cladding of the primary bow
itself is a stainless steel clad material .

There's also in this little bl omup here,
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this is the divider plate, and here is your tube sheet
cladding. There is sonmething called a seat bar
bui | dup off the tube sheet that they use to basically
build up the tube sheet so they can weld the tube
sheet to the divider plate. This seat bar buildup is
al so Inconel 82. This weld here between the |Inconel
82 material and the 690 primary divider plate is
basically a 690 weld material .

During building of the replacenent
generators we did | ook at substituting a 690 clad on
t he tube sheet versus a 600. BNW Canada has had | ots
of experience with 600 clad material. They have never
had any problens withit. But because of the industry
concerns about 600 material in general, we eval uated
going to 690 during the fabrication of the repl acenent
gener at or .

There was a test program done. This
cladding is basically a bead-wel ded material that is
automatically welded to the tube sheet. So they
eval uated going to a 690 wire material in |lieu of the
600 material, but the testing that was done indicated
that they were having problens wth wunder-bead
cracki ng and i nter-bead cracking on the clad materi al .
So the decision was to stay with the 600 nmateri al

because of those problens with the wel ding.
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Basi cal | y, t he G nna repl acenent
generators and the other replacenent generators that
went through BNW Canada about the same tinme, which
woul d be the St. Lucie replacenent generators and the
Duke Catawba McGQuire replacenent generators, all had
600 I nconel 82 clad material on their tube sheets.
The Commonwealth replacenent generators that BNW
Canada built subsequent to ours also had 600 weld
mat eri al .

After the Conmonweal th, BNW was able to
optim ze the Inconel 690 wire chenmistry and their
wel ding process to get 690 to be an acceptable
cladding material. Some of the nore recent
repl acenent generators that BNW Canada has built for
U S utilities have gone to a 690 clad nmaterial, but
at the tine we were doing it they were not able to get
the 690 material to work.

Basically, obviously, on the cold Ileg
si de, whichever one is the cold | eg side, the cl addi ng
sees cold leg tenperature; the hot |eg side sees hot
|l eg tenperatures. So the cladding material will see
a higher tenperature than it has historically seen at
G nna. Right now we are running a T hot of around
590. Prior to replacing the steamjoiners in 1996, we

operat ed around 601-602. For a T hot with EPU we are
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going to be operating with around a 608-609 T hot. So
we will be slightly higher there.

Hi storically, BNW Canada has never seen
any problens with the Inconel 600 cladding in the
i ndustry. As far as we know, nobody in the industry
has seen any problens with the 690 cl addi ng on tube
sheets.

The repl acenent generators for
Commonweal th and Duke with the 600 material are
operating at hot |eg tenperatures conparable to where
Gnna will be at EPU.  They have been operating for
about to eight to ten years without any reported crack
problenms with the nmaterial. So we don't believe it is
going to be an issue.

The other thing is the fabrication of the
generator. Basically, the way BNW Canada fabricated
t he generator, they put this assenbly together, wel ded
the lower shells to the tube sheet, welded the
transition cone to the I ower shell, and then put that
entire assenbly into a heat treatnment oven to do
stress relieving on the pressure boundary welds. So
that operation would have also acted to reduce any
residual stresses fromthe original cladding welding
on the Inconel material.

The next slide.
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So, basically, inconclusion-- that's not
the slide we had, but that is okay. Qur conclusion is
we don't believe there is any new PWSCC concerns t hat
would arise to the Inconel alloy 600. W don't
believe the alloy 600 we have in the RCS is basically
going to create any new concerns due to EPU.  For the
| oner radial support and for the bottom nmounted
instrumentation, they see cold |leg tenperatures, so
their susceptibility to PWSCC is |ow.

The SI nozzle weld buildup, it is not a
hi ghl y-stressed conponent. So we don't believe it is
an issue.

Then for the Inconel cladding on the tube
sheet, basically, because it was stress-relieved
during fabrication, it is not really a pressure
boundary material. It is also the hot |eg
tenperatures we are seeing are consistent with hot | eg
tenperatures that other plants presently operating are
seeing with the sanme type of cladding. Because
there's been no issues in the industry on tube sheet
clad problenms with steam generators over the |ast 35
years, we believe that there are no issues with tube
sheet .

MR. WALLIS: This isn't an issue for power

uprate. It mght be an issue for license renewal,
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when you are trying to extend the period of tine?

MR DUNNE: Well, this was eval uated and
there is a -- basically, license renewals, which we
have gone through and the NRC has approved, they
| ooked at all the cladding material. They basically
said there is no indication of cladding danage out
there. Therefore, it was viewed that the uprate woul d
not have any -- that extending the license, which
woul d not change any conditions, just put nore years
on it, would not have any issue. This cladding
mat eri al and tube sheet is |owflowincidency, any
radi ati on. Agai n, Westinghouse's experience and BNW
Canada's experience has been there have been no
problenms with tube sheet cladding reported in the
i ndustry.

Now for 600 material in general, the
industry has a nmandate to establish an alloy 600
managemnent program which the i ndustry, which Gnnais
part of, is going through creating an inspection
program for alloy 600 going forward. So all this
stuff will be reviewed as part of that program That
is how we identified, basically, the SI nozzle weld
buil dup, as part of just going through the weld
records for the RCSjust to identify where we have 600

material in the RCS
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MR. SIEBER: Do you, by any chance, know

what the reactor vessel hot |leg safe end to the cast
pi ping, what the weld material is there? |Is that a
stai nl ess?

MR DUNNE: It is stainless.

MR. SIEBER. Ckay. How about the
pressuri zer surge and spray |ines?

MR. DUNNE: Stainless.

MR SIEBER  Stainless?

MR DUNNE: Yes.

MR. SIEBER kay. There are sone plants

where 82/182 i s used.

MR. DUNNE: Right.

MR. SIEBER  But you are not one of thenf
MR. DUNNE: No.

MR. S| EBER.  Ckay.

MR DUNNE: And that is all | have.

MR. SIEBER: You are | ucky.

MR DUNNE: Yes.

CHAI RVAN DENNI NG Do we have any ot her
guestions? Jack, are you confortabl e?

Ckay, thank you.

MR. SIEBER. | guess | would point out
that all these claddi ng depositions are not pressure

boundary. You can sustain a crack and have corrosion
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underneath, but since there's virtually oxygen in the
coolant, the corrosion rate is very slow.

MR. FINLEY: Good norning. Again, Mark
Finley, Project Director for the G nna power uprate.
If you recall fromlast tine we nmet, in my previous
life |l was actually Supervisor of the Safety Anal ysis
Group at Calvert diffs for several years. So | am
the lucky one to present our safety analysis
di scussion here this norning, but | am backed up by
our Westinghouse experts to help with questions.

As you recall, at the last neeting you
asked about margi n associ ated with several of the non-
LOCA events. That is what we are going to talk in
some detail about today, and, also, Sam Mranda, |
think when I am finished, will discuss these events
and perhaps others with respect to margin in the
saf ety anal ysi s.

| will show you the current results that
are applicable nowas well as the EPUresults that are
being reviewed by NRC. W wll talk specifically
about the loss of flow, |loss of |oad, and rod
wi t hdrawal events, which were three of the nore
[imting events in our safety analysis.

This slide shows the current and EPU

results associated with the three limting events |
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just mentioned. As you can see, the EPU results in
the center colum there are close to the results in
the righthand -- excuse nme -- the acceptance criteria
in the righthand colum. This is the reason for the
di scussi on today.

MR. VWALLIS: These are predicted with
RETRAN, is it?

MR FINLEY: That is correct. These
results, we did for the non- LOCA net hodol ogy at G nna,
we revi sed t he net hodol ogy fromLOFTRAN t o RETRAN, and
with respect to the core thermal-hydraulic code,
changed that nethod fromthe THINC to t he VI PRE code.

MR WALLIS: Well, there's sort of two
guestions that are basic. One is these nunbers are
awfully close to the limt, and what does that nean?
And the other thing is RETRAN isn't a very accurate
code. You can tweak it various ways. Wen you get
2748.1, it would seemthat the slightest tweak could
make it 2749.

MR. FINLEY: Right.

MR WALLIS: So what's inplied by your
saying that this is the nunber rather than sone ot her
nunber which is perhaps close to it?

MR. FINLEY: Right, right. And, actually,

CGordon, tenporarily go to the next slide.
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W did this with the understandi ng of the
approach that was used. W nodified inputs to the
analysis until we got acceptable results by the
approved criteria. W didn't attenpt to go any
further than that and denonstrate additional nargin.

That i s because we understand the margins
that are in our analysis and the inputs that are
assumed and i n t he net hodol ogy, as well as margin t hat
is above the safety linmt controlled by NRC. So these
results are not coincidental, as was nentioned | ast
tinme.

Because of that approach --

MR. WALLIS: Deliberately tried to get to
the limt, essentially?

MR FINLEY: Well, | wouldn't termit like
that. W were above the limt --

MR. WALLIS: You tested themuntil you got
tothe limt?

MR FINLEY: We were above the [imt
wi t hout any changes to the inputs, and we tweaked on
the --

MR WALLIS: Pulled it dowmn to be bel ow
t hough?

MR FINLEY: That is correct.

MR WALLIS: So it is simlar. Wich kind
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of inputs did you adjust then?

MR. FINLEY: kay, I'Il tell you what, if
| can hold of f on that question until | talk about the
events specifically, then we can get to that.

MR WALLIS: Sure.

MR. FINLEY: Go back one slide, Cordon.
Ckay, just stick with this slide.

One nore comrent: Current results you see
inthe | efthand col um of the three colums there. As
expected, they are somewhat hi gher in DNBR space t han
the EPU result. The trend is all, you know, it makes
sense to us.

The pressure results, the same way, about
ei ght pounds | ower for the pre-EPU result, increased
somewhat. We woul d expect that with the increased
power |evel and decay heat.

CHAI RVAN DENNING  You're going to talk
about how do you get the DNBR? Wat about the
criterion? Were did that criterion come fron®

MR. FINLEY: Yes, we will speak to where
the criterion conmes fromhere in a mnute.

CHAI RVAN DENNI NG Ckay.

MR. FINLEY: kay, next slide, Gordon
Actual ly, two slides.

Wth respect to the first event, this is
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the 1 oss of flow and the DNBR margi n, where the result
was, again, close to the acceptance criteria.

Let's focus here in the nmddle of this
slide. That is sort of the way | set up this
di scussion for all the events. But that is where the
safety analysis limt is. Just below that you see our
safety analysis result, 1.385 versus the 1.38 for the
[imt.

But what we are attenpting to denonstrate
here is sort of the range of results as you nove from
nore realistic conditions up to the very conservative
condi ti ons.

Ri ght underneath the safety analysis
result we just nodified one input to the analysis
associated with the trip tine delay for |oss of flow
W used a conservative tinme in our analysis result to
get the 1.385. It was 1.4 seconds.

W have done one-tine testing in the past
to denonstrate that result is actually |ess than one
second, and a nore typical assunption for plants in
the industry is one second for other Wstinghouse
pl ant s.

| f you renove that margin and that trip
time delay assunption, agai n, still using a

conservative assunption that bounds actual plant
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performance, there's about a 3 percent change in the
result, as you see, 1.42.

Now that's not a best-estinate anal ysis.
This would still be a boundi ng conservative anal ysi s.
But that was one i nput that we coul d have changed even
further to denonstrate additional nargin.

MR. VWALLIS: Now your safety analysis
result is conservative in sone sense? | would say
that you have just nentioned one conservatism Does
it have other conservatisms in it?

MR. FINLEY: Yes, that is correct.

MR. WALLIS: You say it is a bounding
result?

MR. FINLEY: That is correct, it is a
bounding result. | amnot going to go through all the
conservatisns here.

MR. WALLIS: If there are, what do we have
-- you put in sone boundi ng assunptions. But RETRAN
itself has uncertainties in it which you don't know,
or you don't assess, it seens to nme. So you don't
real ly know how much uncertainty there is in the code
itself. So even though you are putting in
conservative assunptions, the safety analysis result
isreally 1.385 plus or mnus sonething, which has to

do with the i nherent uncertainties in the code itself.
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MR FINLEY: Yes, to sone extent,
that's --

MR. WALLIS: | amcurious about how big
those are. |If those are 5 percent, nmaybe it doesn't
matter; you don't get beyond the designlimt. But if
the uncertainties in the code itself are 25 percent,
then one mght say, "Well, it could be that in the
extrene case you could be way down to your boundi ng
test data."

MR. FINLEY: Right, | understand.

MR WALLIS: How to assess that?

MR. FINLEY: | understand, but our point
is that these inputs are quite conservative in
boundi ng. They nore than make up for any
uncertainties in the RETRAN net hodol ogy.

MR WALLIS: That has been denonstrated
sonewher e?

MR. HUEGEL: In the WCAB 14882, we did --
| amsorry; this is Dave Huegel from Wstinghouse.

As part of the effort to transition to
RETRAN, we di d do a bunch of benchmar ks whi ch conpared
the results to actual plant data and confirnmed that
the RETRAN results were consistent.

MR WALLIS: Plus or mnus what sort of --

MR. HUEGEL: The other thing is, for this
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event --

MR WALLIS: Plus or mnus what sort of
number ?

MR. HUEGEL: No, we just did conparisons
to make sure that they were in line.

MR. WALLIS: Ch, you | ooked, you nade a
curve and you showed sone data points that were near
t he curve?

MR. HUEGEL: That is right.

MR. VWALLIS: There's no quantitative
assessnment of the uncertainty in RETRAN?

MR HUECGEL: No, but we do know that it is
conservative in terns of --

MR WALLIS: So it is on one side of the
data point? There's a bunch of data on the graph and
RETRAN i s above or belowin some conservative way? |Is
t hat what you're sayi ng?

MR. HUECGEL: What we are doi ng, what we
did is we conpared it to plant data and we didn't
predict it on one side or the other. But what you
have to do is keep in mnd the transient that you are
| ooki ng at.

Here we are looking at a |oss-of-flow
event .

MR WALLIS: Right.
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MR. HUEGEL: For the | oss-of -fl ow event,

t he pl ant does an actual plant coast-down and confirns
that the coast-down that is being predicted is
conservativel y bounded by what we have assuned in the
saf ety anal ysi s.

What is going on for this |oss-of-flow
event is primarily driven by the characteristics of
your RCPs. The plant does confirmthat the
cal cul ation of the fl ow coast-down i s bounded by what
we have assunmed in the safety anal ysis.

Addi tional conservatisns that we have in
the | oss-of -fl ow event include the fact that we have
skewed the reactivity that we have assunmed toward t he
bottom of the core, so that you are not seeing any
significant amount of negative reactivity until the
rods are well into the core. That is another
conservati smthat we have within the analysis

Another thing is, even though we have
nodel ed t he conpl ete RCS for this particul ar event, as
Mark i s showi ng there, we have taken no credit for the
increase in pressure, which is definitely a DNB
benefit, in the calculations that we have perfornmed.

Anot her thing we have assumed is frozen
f eedback. When you assunme the effects that you have

going on due to the loss of flow in the reactivity
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f eedback, since we are nodeling a point kinetics
nodel , we get a very conservative cal cul ation of the
reactivity during this transient that is relatively
qguick and is over in a few seconds.

Again, as | nmentioned earlier, it is
primarily driven by the effects of how the RCPs are
coasting down, which, again, is confirnmed by the
pl ant .

Wen we did a nore realistic best-
estimate-type cal cul ation, we didn't dothis for G nna
specifically, but we have done cal cul ations with our
RAVE net hodol ogy where we have linked the different
codes, the kinetics code with our thernmal-hydraulics
code, and then also the VIPRE code, which does the
calculations within the core. W find DNBRs that are
wel |l over two for this kind of event.

So in doing the analysis for G nna, we
have all kinds of conservatisns that we believe are
backed up based upon actual test data that the plant
has performed, as | nentioned, like the flow coast-
down, which confirms that what we have done is
conservative

Anot her conservatismis in the rod drop
time that we have assuned. The rod drop tinme is

assumed based upon a very hi gh mechani cal design fl ow.
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| f you | ook at this particul ar event, what you have i s
a drop in the RCS flow Wat you would find is your
rod drop tine woul d be nuch qui cker, and if we were to
take credit for that conservatism we would even show
a hi gher DNBR

MR WALLIS: Instead of whatever --

MR. HUEGEL: Right. You have |ayer upon
| ayer upon | ayer of conservatismplaced in the
anal ysi s.

VR. VWALLIS: But say that these
conservati sms somehow overwhel mthe uncertainties in
t he thermal - hydraul i c code.

MR. HUEGEL: Yes, absolutely.

MR. WALLIS: And, also, you have to put,
in, to get this 1.385, you have to put in a DNB
correlation --

MR HUEGEL: Right.

MR. WALLIS: -- that has uncertainty in it
as wel .

MR HUEGEL: That is correct.

MR. WALLIS: Presumably, all these things
are figured into the choice of 1.38.

MR. FINLEY: And so that gets to the other
side of the curve --

MR. WALLIS: There's a whole pile of stuff
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behind this which is difficult for us to assess
wi thout digging into it for days.

MR. HUEGEL: Understood, yes. So there's
alot of --

MR WALLIS: If | amunderstanding -- |
nmean you' re assuring us of all this stuff which sounds
good, but we don't really know how t o bal ance these
t hi ngs, sone of which nove one way and sone of which
nove the other --

MR HUEGEL: Under stood.

MR WALLIS: -- to be really convinced
that everything you are doing is conservative. So
that is the problem --

MR FINLEY: Well, Dr. Vallis, one of the
things we tried to denonstrate on this slide is the
margin in the DNB testing and the data, and so forth,
as wel | .

MR WALLIS: Yes.

MR. FINLEY: As you see up above, up above
the safety limt, there is a stackup of margin --

MR WALLIS: Right.

MR  FINLEY: -- to address those
uncertainties.

MR WALLIS: Right.

CHAI RVAN DENNING Are you going to
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explain --

MR FINLEY: And | will start with that.

CHAI RVAN DENNI NG Go ahead. Go ahead, do
t hat .

MR FINLEY: | think Sam Mranda is
actually going to speak nore to that. But if you
start sort of with the definition of critical heat
flux, 1.0, of course, we have test data which is done
for the particular fuel type that we are using, and
there is a scatter of that data, of course.

MR WALLIS: Well, the 1.17 reflects the
DNB correl ati on uncertainty?

MR FINLEY: That is correct.

MR WALLIS: Ckay.

MR. FINLEY: At a 95 percent probability
with 95 percent confidence, and the applicable limt
is 1.17, right?

On top of that, we have a design limt
whi ch accounts for paraneter uncertainties such as
tenperature, pressure, flow --

MR. WALLIS: Dependi ng on where you are on
in the physical space?

VR. FINLEY: Right, sonme of the
geonetries, et cetera. So there's an additional 5

percent or so on top of that to protect for that.
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Then the thermal - hydraulic

cal cul ation uncertainties is what nakes you go up to

1.38, is it?

MR, FI NLEY:
MR WALLI S
MR, HUEGEL:

Hel p me out, if you woul d.
The RETRAN uncertainties?

The di fference between the

1.24 and 1.38 is just generic margin that we retainto

account for unexpected penalties that nay conme up.

MR. WALLIS: There's several engineering
guesses? W're not quite sure, so we'll add sonething
on?

MR. HUEGEL: |'mnot sure | would say,

"guess, " but --

MR WALLIS: Well, a judgnment. It is a
j udgnent .

MR, HUEGEL: It is a judgment.

MR. WALLIS: Because other plants have
di f ferent nunbers.

MR HUEGEL: Yes, that is correct.

MR. WALLIS: That is what is so nysterious
about how soneone arrives at 1.38 and soneone else is
1.45 and --

MR. HUEGEL: Well, hopefully, it is not

nmyst eri ous.

MR. WALLIS: -- soneone else is 1.5, and
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so on. Ckay.

CHAI RVAN DENNI NG A coupl e of ot her
guestions then.

MR FI NLEY: Yes.

CHAI RVAN DENNI NG  On the over-pressure,
| want to make sure | understand.

MR FI NLEY: Yes.

CHAI RVAN DENNING  This is different from
what -- this is primary system pressure?

MR FINLEY: That is correct. This, of
course, loss-of-flow event is a heat-up event.

CHAI RVAN DENNI NG Yes.

MR. FINLEY: During the event, D average
goes up, causes an insurge to the pressurizer. It
conpresses the bubble in the pressurizer. And even
taking credit conservatively in this case for the
sprays acting as they should, and so forth, the
pressure goes up about 75 pounds in this transient at
the time of m ni rum DNBR

CHAI RVAN DENNI NG And you don't take that
into account in your correlation?

MR. FINLEY: That is correct.

CHAI RVAN DENNI NG You just keep it at the
initial pressure?

MR. FINLEY: That is correct.
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CHAI RVAN DENNI NG Now you coul d take into

account or is there not a pressure dependence
devel oped for the correl ati on?

MR, FINLEY: W could --

MR HUEGEL: | think it was partly in the
SER t hat we recei ved, based upon how we expl ai ned t he
nmet hodol ogy, we felt that we nentioned the noni na
pressure; therefore, it wouldn't be appropriate, even
though it is certainly justifiable, tocredit anything
beyond t he nom nal pressure.

Certainly, as Mark explained, we see a
pressure increase, and since we do see a pressure
increase, we would typically assume your pressure
control systenms to mnimze any pressure increase
i ke your sprays and your PORVs, but we felt, based
upon what we had witten up in our nethodol ogy and
what was issued in the SER, we felt that we couldn't
go above nom nal pressure even though, again, it was
perfectly justified in our m nds.

CHAI RVAN DENNI NG Ckay. So you're saying
that there are some control factors that are not
al l owed to be taken i nto account in the perfornmance of
the anal ysis |ike sprays and stuff |ike that?

MR. HUEGEL: No, it is just we stated we

were using nom nal pressure there; therefore, that's
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all we felt we could get away with using.
MR FINLEY: There are itens |ike that
that we consider part of the approved nethodol ogy --
MR HUEGEL: Right.

MR. FI NLEY: - that we woul d not take

credit for, depending on what has been approved
previously. Here I think we felt not taking credit
for pressure was part of the approved nethod for G nna
and so we left that out.

MR HUEGEL: Right.

MR.  FINLEY: But we feel perfectly
justifiable would be to take credit for that.

CHAI RMAN DENNI NG Yes. Now -- |'m sorry,
go ahead, Jack

MR, SIEBER In this particular event,
t hough, as the coast-down is occurring, t he
ef fectiveness of sprays has gone away.

MR HUEGEL: Sure.

MR SIEBER It is driven by the punp DP.

MR. FINLEY: That is correct.

MEMBER MAYNARD: But, typically --

MR. SIEBER | nmean you could actually --
well, the coast-down is what, 30 seconds or
t her eabout s?

MR. HUEGEL: It is a couple of seconds.
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MR. SIEBER. Spray is over with before
coast - down?

MR. HUEGEL: That is right.

MR. FINLEY: And we did nodel the spray,
in determning that 75-pound increase, that was with
nodel i ng of sprays, the effect of sprayers.

CHAIRVAN DENNING In this particular
version of loss of flowis one in which, it is al npost
like a | oss of power to the punps where they just go
into coast-down?

MR. FINLEY: Actually, this is even nore
severe than the typical |oss of power. This, for
G nna, our limting event is actually a grid frequency
change of 5 hertz per second, which is a very, very
severe grid transient, one that i s worse even than the
bl ackout that we had in 2003, where the grid actually
drives the punp speed down because we are | ocked into
the grid, okay, for a certain anmount of tinme. It is
actually a nore rapid coast-down of the punps, if you
will, than the flywheel-driven coast-down woul d be.
W actually call that a Condition 3 event for G nna,
even t hough we conservatively apply the Condition 2,
no fuel failure criteria.

CHAI RVAN DENNING I n getting back to a

poi nt that you nmade about the conparisons that are
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made with the plant data, the plant does a simlar
test or has done a simlar test in which it does a
punp trip or sonmething like that? And you are saying
that in the prediction with RETRAN that the RETRAN
results fall below the --

MR. FINLEY: Right. Wat we do is part of
our hot functional test program | think all plants
have done this reactor coolant punp coast-down. So
you get an actual data curve for --

MR. WALLIS: You don't have a back-up
slide that shows that, do you?

MR. FINLEY: | don't. Sorry, Doctor.

CHAI RVAN DENNI NG  And that was perforned
a long time ago or --

MR. FINLEY: That woul d have been part of
the initial plant startup.

CHAI RVAN DENNING The initial plant
startup?

MR. FINLEY: Hot functional testing, yes.

CHAI RVAN DENNI NG  But you have done the
RETRAN anal ysis recently to denonstrate just what we
hear d?

MR. FINLEY: Right. But, of course,
nothing really of significance woul d change to affect

that; i.e., it is a flywheel mass really that provides
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t he moment um and det erm nes that coast-down rate. W
have not nodified --

MR. HUEGEL: But that is another
conservatism that we would reduce the inertia, even
though it wouldn't apply to this event because of the
frequency decay driving the punps down, but in a
conplete loss of flow where the punps are free to
coast down, we reduce the inertia of the flywheel by
10 percent so that we get a conservative coast-down
relative to what the plant woul d neasure.

CHAI RVMAN DENNI NG And now, as far as the
anal ysis is concerned, you start it at a slight over
-- like 2 percent or 3 percent over? | mean, is this
the kind of thing, over normal power?

MR. HUEGEL: Yes, all uncertainties are
accounted for, but the way that we have done themis
they are included in the DNB design limts. So we
woul d have uncertainties in the power level, in
pressure --

CHAI RVAN DENNI NG  But when you actually
run it, when you run it, what power |evel do you use
as the start?

MR. HUEGEL: It is done at nomi nal power.

CHAI RVAN DENNI NG At nomi nal ?

MR, HUEGEL: Yes.
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CHAI RVAN DENNI NG So that uncertainty was
included in that --

MR. HUEGEL: Yes, that is correct.

CHAI RMAN DENNI NG Now what about as
things -- about during the cycle and stuff |ike this?
|s there a point in the cycle |like when the noderat or
coefficient is the |east negative or sonething like
that that has an inpact? | amtrying to get a feeling
for whether it is done at the worst tine in the cycle.

MR. FINLEY: Right, right. Certainly,
yes. This is a heat-up event. GObviously, the |east
negati ve or positive noderator tenperature coefficient
would be limting. W can't operate at full power
with a positive noderator tenperature coefficient. So
it woul d be sonet hing, our nost, |east -- excuse ne --
our | east negative noderator tenperature coefficient
woul d be used early in cycle, right.

Right. So, as was said before, there are
| ayers and |ayers of conservatism in each of the
inputs that we take at the sane tine. W think that
far outwei ghs any uncertainty in the RETRAN nuneri cal
calculation itself.

CHAI RVAN DENNI NG~ Wl |, the best evidence
| have heard so far is that you actually have done t he

work on the experinent with the plant and that 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

45

RETRAN results fall below that |evel

MR. FINLEY: Right.

MR HUECEL: That is correct. That is
correct.

CHAI RVAN DENNI NG Ckay.

MR. FINLEY: We typically do that in the
safety analysis for the paraneters that are critical.
It is done and NRC has asked to do that over tinme to
approve the nethodol ogy.

MR. WALLIS: When you cone to the ful
Committee | don't knowif we are goingtogointothis
agai n, but other Commttee nenbers may have the sane
curiosity that we have. So it m ght be good to have
some back-up slides with this RETRAN conpared with the
real plant transient, and so on, just in case soneone
starts to probe.

CHAI RMAN DENNI NG Well, | think let's get
alittle bit beyond that. | nean | would certainly
like to see that.

MR VWALLIS: So we want to see it
our sel ves?

CHAI RVAN DENNI NG Wiy don't we see that?

MR WALLIS: Can we see it when, this
af ternoon or somnething, or when?

MR. HUEGEL: Do you have any of the coast-
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downs, Mark? | don't know

MR FINLEY: | will try to get it this
afternoon. | don't have it at nmy fingertips. So we
will | ook.

CHAI RVAN DENNI NG Ckay.

MR WALLIS: Yes, maybe if we are
satisfied, we can convince our colleagues to be
satisfied, but that is always difficult.

MR. FINLEY: Ckay, any other questions on
| oss of flow?

CHAI RVAN DENNI NG No. Let's nove on.

MR. FI NLEY: Ckay.

MR WALLIS: So now we have a different
i ssue, which is pressure.

MR. FINLEY: kay, a different issue.
This is pressure. This is a |oss-of-1oad event. Just
as the title suggests, it is a full loss of |oad, a
turbine tripped a generator off the grid.

Again, | will start in the mddle here.
Qur design limt or acceptance criteria for the event
is 110 percent of the design pressure for the reactor
cool ant system The safety analysis result was about
a pound and a half below that, 2747 as conpared to
2748. 5.

Again, this |ooks close, but we need to
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take it in the context of margin below and margin
above, which is what this slide tries to denonstrate.
For exanple, if we did take credit for control system
functi oni ng, i.e., steam dunp operation and
pressurizer spray operation, that al one would reduce
t he peak pressure by over 100 pounds. Simlarly, if
we added operation of the PORVs to that mx, that
woul d provi de anot her 40-pound-or-so reducti on.

Probably nost inportantly, and why you
don't see issues with these types of events in the
i ndustry, is when you get a turbine trip, we are
designed, as all plants are, to get a reactor trip
automatically. So there is no real delay between the
time of the turbine trip and the reactor trip.

What causes the over-pressure in the
analysis is a short tine delay between the trip of the
turbine and the trip of the reactor. There's where
you have a power mi smatch for a short period of tineg,
causing additional heat and causing the pressure
over shoot --

MR WALLIS: If we were followi ng a PRA-
type analysis, you would go through this event tree
and you woul d say, did the PORVs work or did the Pzr
pressuri zer spray work? And you give sone probability

to all those things, presunably. That would be a way
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you could --

MR FINLEY: That is correct. That is
correct.

MR. WALLIS: Here you are sinply saying we
will just assunme it doesn't happen.

MR. FINLEY: Right.

MR. VALLIS: And so you give a probability
of zero.

MR. FINLEY: Exactly, exactly. 1In fact,
| discussed -- just to give a flavor for that, we have
two, essentially, relays on sets of contexts which
will cause a reactor trip on a turbine trip. |If
either one functions, you will get the reactor trip
si mul t aneousl y, essentially.

| talked to our PRA folks a little about
t hat and asked t hemwhat probability they woul d assign
to that. He said between 99.9 and 99.99 probability
of success.

So between 99.9 and 99. 99 percent of the
time our result is down here.

MR HUEGEL: But it is not a safety grade
function. Therefore, we can't credit in the safety
analysis. So we have to rely upon the high-
pressurizer pressure reactor trip to termnate the

transi ent, even though, as Mark said, that that
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function, even though <control grade, 1is highly
reliable.

CHAI RVAN DENNI NG At what | evel does the
pressure trip then?

MR. FINLEY: The high-pressurizer pressure
trip --

MR HUECEL: Yes, 2377 is the value at the
pl ant, but the safety analysis would assunme 2425 or
2435. So we have accounted for uncertainties between
what the plant would be dialing in and what we were
assumng in the safety analysis to account for all the
instrunentation uncertainties.

MR WALLIS: How about RETRAN here? |Is
RETRAN accurate to 10 percent, so we don't have to
sort of add another 10 percent on this thing for somne
reason?

MR, HUEGEL: Well, RETRAN we found is very
conservative interns of over-predictingthe pressure.
Yes, it would predict a higher pressure than you woul d
expect to see at the plant for a simlar --

MR. WALLIS: It is supposed to be a
realistic code.

CHAI RVAN DENNI NG My experience with
t hese codes has generally been that they predict

pressure conparatively well, but what kind of evi dence
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do you have fromplant data? | mean, do you have
evi dence for plant data?

MR. HUECGEL: W do a |ot of conparisons
with these codes for load rejection tests and naki ng
sure that all the control systens are functioning as
designed. W have plants out there that are full-1oad
rejection capability plants, and in tuning the control
systens we woul d use the LOFTRAN and RETRAN codes to
nmake sure that we are predicting that these control
systens are functioning as desi gned.

When we see the plant actually doing its
test, we find that the results conpare very favorably.
But, again, that is with crediting all the different
control systens, which we don't assunme or credit in
any of the safety analysis unless it nmakes the
transi ent worse.

CHAI RMAN DENNING  Yes. As far as
absolute safety is concerned here, suppose we are
wrong and the pressure really is higher. Then you
adjust -- you would go to the safety and the safety
val ves would relieve?

MR. HUEGEL: Well, the safety valves do
operate in this transient.

MR. DUNNE: That is typically what

termnates the transient, is when the relief valves
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open, but you've got to remenber --

MR. HUEGEL: The reactor trip and the --

MR. DUNNE: And the reactor trip and the
safety val ves opening. Wat is happening is the peak
pressure is occurring at the RCP di scharge.

MR HUEGEL: Right.

MR. DUNNE: And the pressure that the
relief valves are set at is the pressurizer pressure,
which is nomnally around 2500. W have about a 2 to
2.5 percent uncertainty on that set point. So in the
anal ysis base we raised the actual set point in the
anal ysis by that 2.5 percent.

W al so have a 1 percent uncertainty for
| oop seal drift because we have a | oop seal in front
of our relief valves. So you add another 1 percent on
the pressure at which the safety valves will open on
the pressurizer. Then there is a tinme delay to clear
the | oop seal, which is around .8 seconds or so, which
there is no way to relieve --

MR. HUEGEL: Right, and there's no credit
for any of the relief during that tine period where
the |l oop seal is clearing, even though you woul d be
getting some pressure relief capability. As Jim
stated, there is no credit for that in the safety

anal ysi s.
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CHAI RVAN DENNI NG Except if we are in an

ATWE scenario which you anal yze differently.

MR. DUNNE: Well, in an ATWS scenari o you
don't take any credit for any of that stuff. Well,
you take credit for the relief valves, | think.

MR HUEGEL: Yes, we woul d.

MR WALLIS: Do you have plant data on
this | oss of |oad?

MR FINLEY: O course, we have
experienced | oss-of -1 oad-type trips in the past.

MR. WALLIS: Yes, and you take the data
and you use a realistic analysis, which would be the
bottom | ine here usi ng RETRAN

MR. FINLEY: Right.

MR WALLIS: It would be interesting to
see how well you predict what really happened.

MR. FINLEY: Right. The difficulty there
i s you have a very benign event. This is actually the
pressure at, | think, the reactor cool ant punp
di scharge. It islowin the RCS. It is actually
hi gher than the pressurizer pressure.

MR WALLIS: Yes.

MR. HUEGEL: You don't even get to the
poi nt of the PORVs on the pressurizer.

MR. FINLEY: Pressurizer pressure goes up
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very, very little. So that data, in terns of
compari son to RETRAN, woul dn' t show  rmuch

MR VWALLIS: Wuldn't show nuch of a
chal l enge to RETRAN. Not hing nuch is happening.

MR. FINLEY: Right.

MR WALLIS: All that is happening is in
regul atory space.

MR. DUNNE: And, sinplistically, you
know - -

MR. CARUSO It is a challenge to RETRAN.
| nmean it has to cal cul ate the physics properly.

MR HUEGEL: That is true.

MR. CARUSO \Whatever you put in it should
be able to calculate it. So if you have data for a
real trip, then RETRAN should be able to calculate a
real trip.

CHAI RVAN DENNI NG Sure, sure

MR WALLIS: That would be really
convincing stuff if you produced that.

MR. HUEGEL: W did have sone pl ant
conparisons in the WCAP that we subnmitted and was
reviewed by the NRC, 14882. W chose the conpari son
of the RETRAN results to different plant events.
think there were sone | oad rejections.

MR. WALLIS: Okay. |Is there sonme key part
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of that that we can see at this neeting?

MR. HUEGEL: We could probably pull out
the slides fromthat WCAP.

MR. WALLIS: Because it would be good to
go away with a very convinced sort of happy feeling
and not feel there are a |ot of things we had better
st udy.

MR. HUEGEL: | think the inportant thing
to take away is that the nethodol ogy, even though we
have got different DNBR Iimts that we are using, we
still apply the same exact conservative nethodol ogy
whi ch has, as we nentioned, for exanple, in |oss of
flow, layers upon |layers of conservatism | think
that is the inportant part.

MR. WALLIS: You sound very convi nci ng,
but then, of course, you are an advocate for your
poi nt of view.

(Laughter.)

MR HUEGEL: Under stood.

MR. FINLEY: Certainly with respect to the
pl ant data, part of the approval process with the
staff in WCAP revi ew and approval is to provide that
sort of benchmarki ng dat a.

MR WALLIS: W have to assure oursel ves

that the staff at | east has investigated and asked t he
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ki nd of questions that occur to us.

CHAI RVAN DENNING  All right. Let's goto
t he next slide.

MR. FINLEY: Okay. Well, before we go to
the next slide, we didn't talk, | don't think, about
above the design limt, to speak to that margin.

W have for G nna cal cul ated, as you see
here, an ASME service level Climt for hot conditions
of around 3200 psig. That was done for the ATWS
scenario. In fact, when we do an ATWS event, we have
to nmeet that pressure.

That is where you woul d potentially start
to deform conponents in the RCS, not likely, but
potential. W wouldn't expect catastrophic failure
there, but potential for bolting to stretch and that
sort of thing.

So that gives you sone feeling for, you
know, we are not on the hairy edge in terns of this
110 percent.

MR. WALLIS: You're assunming a standard
at nrosphere or sonething when you do this? W went
through this before. The difference between your psi
and your psi design pressure on one of these charts is
less than the variability in atnospheric pressure

itself.
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MR. FINLEY: Correct. W don't vary --

MR. WALLIS: You're trying to assume sone
ki nd of atnosphere --

MR FINLEY: [It's 14.7.

MR WALLIS: Although in reality it is
fluctuating up and down quite a bit.

MR. FINLEY: Ckay, and the | ast event |
wanted to speak to was the rod wthdrawal at power
event. This event provided results close both to the
DNBR criteria --

MR. WALLIS: This is where you are even
closer. This is where you are about as close as you
can possibly get.

MR. FINLEY: -- and al so pressure. And,
again, the reason for the closeness of the result to
the acceptance limt is that we reduced the -- | think
inthis case -- Chris, correct neif I"'mwong -- we
reduced the rod speed or reactivity insertion rate,
essentially, until we nmet thislimt. That is what we
establ i shed as our core design.

MR. WALLIS: How can you reduce that
arbitrarily? You actually can control the insertion
rate?

MR HUEGEL: No. We nake sure that we've

got a conservative insertion rate. Cbviously, it
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woul d bound anything that we woul d see at a plant.

MR WALLIS: Make it |ess conservative in
some way? How did you nanage to change that?

MR. FINLEY: And then we incorporate that
restriction into our core design.

MR WALLIS: Mke it |ess conservative?
You justify making it |ess conservative? |s that
what - -

MR HUEGEL: No, it is the sane
conservatism

MEMBER MAYNARD: This feeds back into what
your surveillance requirenents would be or what set
poi nt you would have to have for certain
i nstrunentation?

MR. HUEGEL: Exactly. The other thing is
when you --

MEMBER MAYNARD: You are trying to give
yoursel f as much of a margin --

MR. HUECGEL: When we define a safety
analysis limt, keepin mnd that the over tenperature
and over power delta Ttrip set points are designed to
provi de protection based upon the conditions that are
associated with what you selected for your safety
analysis limt. So it is no surprise that when you

have a revised safety analysis set point, you are
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going to have trip set points, the OIDT and OPDT,
which are designed specifically to ensure you are
neeti ng your DNB design basis, that you are going to
end up with a result that is consistent with your
safety analysis |imt here.

What Mark was saying is we refined the
reactivity insertion rates that we | ooked at to make
sure that we were getting the closest match to the
safety analysis limt. W analyzed a whol e wi de range
of reactivity insertion rates from like 1 pcm per
second up to, say, 110 pcm per second, which covers
t he maxi numdi fferential rod worth you woul d expect to
see anytinme in the core design life and also
associ ated with your maxi mrumrod speed that you woul d
expect to see at the plant. Conbining those two, we
cover the whole wide range of reactivity insertion
rates.

What we just did here is refine and nake
sure that we picked the | owest or the exact reactivity
insertion rate that gives you the cl osest approach to
your DNBRIimt. So that m ght have been, say, 25 pcm
per second, where maybe in the previous analysis we
used a nore coarse conparison of reactivity insertion
limts because we had nore margin to the result.

MR. WALLIS: Make sure although in reality
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it isn't worse?

MR. FINLEY: That's correct. And then we
factor that input assunption to the safety analysis
into our surveillance programas well as into our core
desi gn process. So that when we design the core and
we use the physics codes to validate the reactivity
paranmeters, we do that. W do that each cycle.

MEMBER MAYNARD: They're not arbitrarily
changi ng nunbers that have no inpact on sonething
el se.

MR HUEGEL: No.

MEMBER MAYNARD: They are really defining
what their surveillance requirenent or their set
poi nts woul d be on other paraneters to assure they're
neeti ng them

MR, WALLIS: I'mjust trying to figure out
if there isn't a possibility that the rod w thdrawal
rate sonehow exceeds sonething that you have set to
it.

MR. HUEGEL: No. The other thing is we
don't limt the insertion either. | mean you have a
limted anount of bank worth that you can add in terns
of reactivity. Wat we assunme in this transient is
t hat we keep addi ng what ever anount of reactivity it

takes us to get us up to the trip condition.
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So, inreality, you may have a total bank
worth say at 90 percent power of 500 pcm That mi ght
not be enough to take you up to the trip set point
t hat we have assunmed, which is |ike 118 percent power.
However, as part of the conservati smof the analysis,
we keep adding reactivity, even though it nay not
truly exist, until we get to the reactor trip set
poi nt .

W do that from all different power
levels, from different tines in life, and for al
different reactivity insertion rates. So we are
anal yzi ng hundreds and hundreds of cases to get to the
reactor trip set point, when in reality for a | ot of
t he cases you woul dn't even get there.

MR WALLIS: Wwell, tell ne, physically,
how does this reactivity get inserted?

MR HUEGEL: It is assunmed to be inserted
at a constant rate.

MR WALLIS: It is a withdrawal of rods,
right?

MR HUEGEL: Right.

MR FINLEY: You have to start --

MR. WALLIS: The physical wthdrawal of
rods? |Is this sonmething that happens inadvertently

due to sonme glitch or is it sonething the operators
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do? 1Is it something that happens because of an
acci dent or what?

MR HUEGEL: It is considered to be a
Condi tion 2 transient, which could be, one, a failure
in your control systemor, two, it could be operator
error.

MR WALLIS: So the physics linmts the
reactivity addition rate, doesn't it?

MR. HUEGEL: And keep in mnd that --

MR WALLIS: Doesn't it? In sone way?

MR HUEGEL: Yes.

MR  WALLIS: And so you can't so
arbitrarily set it? It seens to nme you are stil
twiddling it until you get the right nunber, and you
can't dothat. It tells you what it is going to be --

MR. FINLEY: No, no. |In the core design
process, by changi ng your core design and the worth of
t he rods, you can effect that reactivity addition. So
we control that.

MR. WALLIS: And then you control that to
be the maxi mumit could possibly be in the transient?
MR. FINLEY: That is correct.

MR. HUECGEL: Yes. They would have sone
curve. The differential rod worth varies as a

function of rod position. W pick off the peak and
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t hen nake sure that our --

MR WALLIS: You make sure that it is as
fast as possible then?

MR. HUEGEL: That presents an upper bound
whi ch essentially we are well beyond that differential
rod worth peak in ternms of the range of reactivity
insertions that we would | ook at.

CHAI RMVAN DENNING Wth regard to the
inplied rate of withdrawal of the rod --

MR. HUEGEL: W cover a whol e wi de range.

CHAI RVAN DENNI NG But how does t hat
relate to the maxi num that withdrawal rate that is
possi ble? | mean you push a button and have a rod
wi t hdr awal .

MR. HUEGEL: That's right.

CHAIRVAN DENNING. It is a certain rate of
wi t hdrawal that is inplied.

MR. HUEGEL: That is right.

CHAI RVAN DENNI NG And then the reactivity
rat e depends upon what the worth of the rod is.

What is the inplied rod withdrawal rate
relative to the standard? Is it --

MR. HUEGEL: Again, what this safety
anal ysis assunes is a whole w de range of constant

reactivity insertion rates in pcm per second. That
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inplies a constant differential rod worth and a
constant withdrawal rate for that given condition that
we are anal yzi ng.

Keep in mind that we anal yze a whol e w de
range of reactivity insertion rates which conceivably
woul d cover a whole wi de range of differential rod
worths and rod speeds. So we have enconpassed any
particul ar rod speed that you coul d have at the plant
and al so we have bounded any particular differential
rod worth that the core design woul d cal cul ate, which
is confirnmed on a cycle-by-cycl e basis.

CHAI RVAN DENNI NG What |limts the rate of
rod withdrawal ?

MR HUEGEL: What is the fastest --
think it is 72 steps per mnute -- or isit 66? Ckay,
sorry, 66 steps per minute. The nmaxi numdifferenti al
rod worth that | think we have assumed is something
i ke 100 pcm per step.

MR. McHUGH. Yes, this is Chris MHugh
from West i nghouse.

The last reload <cycle, the actual
cal cul ated maxi num rod worth was about 30 pcm per
second. In our rod withdrawal power analyses, |ike
Dave said, we go up over 100. So we have covered from

1 pcm per second up to 100, and on a cycl e-by-cycle
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basi s we need a maxi mum of about 30.

MR. HUEGEL: Thank you, Chris.

MR. CARUSO Can you physically change the
rod withdrawal speed? O is that sonmething that is
| ocked into your control system design?

MR. FINLEY: Right. Not without nodifying
the plant and doing testing post-nodification to
verify the rod speed.

MR. CARUSC But you have a current
defined rod speed that is | ocked into the rod control
| ogi c?

MR. FINLEY: That is right. It is part
and parcel to the design

MR WALLIS: 1.381 cones fromthe fastest
wi t hdrawal rate that is possible?

MR HUEGEL: No. W have |ooked at a
whol e wi de range.

MR FINLEY: No, it is one of the
internmedi ate --

MR HUEGEL: Yes.

MR WALLIS: One of the internediate ones
which is worst?

MR HUEGEL: Yes.

MR WALLIS: Ckay. And rod ejectionis

somet hi ng el se?
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MR. HUEGEL: Yes, that is a whol e other

beast .

MR WALLIS: A whol e other beast because,
obvi ously, rods could go, you know, flying out under
some i magi ned scenari o.

MR. HUEGEL: Right. The other thing is |
think there are also rod blocks. | think if you
exceed |l i ke 3 percent, don't the rods automatically --
but that is a control grade function again, which we
don't credit in the safety anal ysis.

CHAI RVAN DENNI NG Wiy don't you cone up
to the m ke? State your name, please.

MR GLLON:. I'mRoy Gllon. | am Senior
React or Operator since 1991, current Shift Manager at
G nna.

W al so have five rod stops, OTI delta T,
OP delta T, difference in average T, any single T
average, |ow power, 12.8 percent, and a 20 percent
drop in power also give us a rod stop.

MR HUEGEL: And these are all well bel ow
the reactor trip set points that we are crediting on
the safety analysis. W don't take credit for any of
t hese control grade functions, which woul d effectively
limt or nake these transients very, very benign.

MR WALLIS: | amtrying to think if I'm
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right now. This 1.381 comes fromlooking at all tines
inthe cycle, all places where rods could be, and al
rates at which they could be withdrawn? At the worst?
| s that what you have done?

MR HUEGEL: This limt is set before we
even | ook at the transients.

MR, VWALLIS: But | amjust trying to nake
sure, are youtelling nmeit is the worst case when you
| ook at --

MR HUEGEL: Yes.

MR WALLIS: ~-- all tinmes in the cycle,
all places where rods could be, and all rates at which
t hey coul d be withdrawn? You sonehow span this whol e
volunme of space and you look for the worst DNB
si tuation?

MR. HUEGEL: Yes, with no credit for any
of the control functions and with an infinite anount
reactivity.

MR. WALLIS: So when you say 1.381, you
are probably looking at the real tail-end of sone
probabilistic distribution of what coul d happen?

MR HUEGEL: Yes.

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

MR WALLIS: And, in effect, you are
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beyond the tail-end or you so claimto be, the real
[imt of the tail-end?

MR. HUEGEL: We believe that the analysis,
again, is very, very conservative.

MR DUNNE: This is Ji mDunne.

Agai n, what Chris MHugh said is this is
the analysis that we have set up as a bounding
anal ysis going forward for EPU. Then as part of every
cycle design for the core design for that cycle,
they've got to verify that their limting condition
for that cycle is, indeed, still bounded by the --

MR. WALLIS: It nust be running for quite
along time to get this nunber.

(Laughter.)

You rust be running about a third of the
time you are running the reactor to predict what is
goi ng to happen next tine.

MR FINLEY: There are dozens and dozens
of cases, yes.

MR, WALLIS: Right. kay.

MR. HUEGEL: W nmke assunptions that,
hopefully, we don't have to |look at the safety
anal ysis every cycle, but what we do confirm every
cycle is that what we have assuned in the safety

anal ysi s i s boundi ng, and as Chri s McHugh st ated, what
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we have assuned in ternms of a peak reactivity
insertion rate is as well above what the core designs
are currently predicting.

MR. WALLIS: If you conquered sone sort of
fuel managenent program whi ch enabl ed you to do this,
you presumably woul d reduce t he power or do somet hi ng?
You have to adjust sonething.

MR. HUECGEL: You would have to adjust
somet hi ng, but we've got so nmuch margin here | don't
think it is a problem

MR WALLIS: Ckay.

CHAI RMVAN DENNING | think they can
cont i nue.

(Laughter.)

MR. FINLEY: Good. Next slide, Gordon.

Okay. The last slide with respect to
mar gi n here for non-LOCA events would be, again, the
rod withdrawal, but this tine with respect to
pressure. This just denonstrates, again, if we took
credit for a nore realistic, yet still bounding and
conservative reactivity addition rate, the peak
pressure would conme down nearly 200 pounds as a
result, still a simlar sort of bounding analysis
| ooking at all the potential scenarios we could be in,

but just taking some of the margin that is in that one
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assunption with respect to reactivity addition.

MR WALLIS: So it looks as if this is
what is limting your power uprate then?

MR FINLEY: That is correct.

MR WALLIS: |If you had a higher power
uprate and you didn't twiddle a few nore things, you
woul d go over this bound?

MR FINLEY: That is correct. These three
events are the limting events for the G nna uprate.

CHAI RVAN DENNING  And this is actually a
slightly different, it is a different -- the
particul ar sel ection of input paraneters that |eads to
this limted event is different fromthe sel ection
that led to the DNB --

MR FINLEY: That is correct. This cones
froma different set of initial conditions, yes.

MR HUEGEL: But we do cover the w de
range of reactivity insertions that we tal ked about in
the DNB space. So we still are |ooking at anything
t hat we conceivably could come up with in terns of --

MR. VWALLIS: Wen you are searching for an
opti mum or nmaxi mum you have to take a lot of runs to
be sure you are there?

MR, HUEGEL: It runs pretty quickly.

MR. WALLIS: So that when you take smal
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break LOCA, you have to take quite a |lot of steps in
the break size in order to get the real maxinmun?

MR HUEGEL: Well, these transients are
over in a few mnutes. So we can run tons of cases
within a half an hour. | nean this is not a problem
runni ng nmany, many cases. It is not a LOCA where you
are looking at it for an extended period of tinme.

MR, WALLIS: | amjust wondering if
mat hematically you can be sure that you are within
this .4 psi internms of having determ ned t he maxi num

MR. HUEGEL: Well, the closer we get to
the limt, obviously, the nore refined we have to be
in terms of what we look at in terns of reactivity
insertion rate.

MR. WALLIS: But we have to get confort
fromthe fact that there's all this margin and all
t hese conservati ve assunpti ons.

MR. HUEGEL: And that's what we want you
to walk amay with, that there is a |ot of
conservatism

MR. WALLIS: About the accuracy wi th which
you can predict this to five significant figures.

MR. HUEGEL: Exactly.

MR. FINLEY: Okay, the next slide, Gordon.

Just to sunmarize, once again, all of the
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results neet the acceptance criteria. There are
various areas of margin in the methods and in the
inputs. In addition, there's margin above the
acceptance limts to the point of failure.

MR, WALLIS: Wat woul d nake nme happier,
| think, in the long run would be if the margin were
expressed in sone quantitative way representing a
neasure of safety, whatever that is. Because you can
talk forever about margin and say, "Well, we've got
100 psi here," but what does that really neanin terns
of public safety? You have to be an engi neer and you
have to use judgnent to say, "Wll, we've got 100 psi.
That sounds good."

But if you could express this nmargin in
terns of sone neasure of public safety, whichis 10 to
the mnus 10 or sonething, that m ght be nuch nore
convi nci ng.

MR. HUEGEL: Right, and you have to al so
have confidence that the nethodology that we are
applying is robust. What we are applying here is the
same that we have applied for the | ast 30 years.

MR WALLIS: Then we woul d have to exam ne
ASME and | would hate to get into that.

(Laughter.)

MR. FINLEY: Okay. Wll, thank you. That
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is all I had for the non-LOCA events.

CHAI RVAN DENNI NG Very good. | think we
will just go ahead.

MR. WALLIS: Very, very good. Thank you
very much

CHAI RMAN DENNI NG Go ahead with the
regul atory version of this.

MR WALLIS: It's not quite a Ph.D. exam
because you didn't show us equations, but we are
getting there.

(Laughter.)

Now we are going to |l ook at the staff view
of all of this?

CHAI RVAN DENNI NG Yes.

MR. WALLIS: To put this in perspective,
| was interested enough after our |last neeting on this
subj ect, margins, to go back and read the transcri pt,
which | very rarely do, to see what questions got

answered and which questions did not. So we are

really interested, at least | amvery interested in
this issue. | want to look at the transcript maybe
from this presentation and see how well we got
convi nced.

MR MRANDA: M/ nane is Sam M randa. |'m
a reviewer in the PAR Systens Branch. | reviewed the
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G nna power uprate application

| have the sane slides, basically, as you
have seen before.

MR WALLIS: But with now different curves
on them or the same curves?

MR. M RANDA: | have the G nna transients
| can discuss, but before that | have all the sane
mar gi n and acceptance criteria slides that you have
seen. Unless there are any questions, | suggest we
just enter theminto the record and nove on.

CHAI RVAN DENNI NG  Ckay, very good.

MR WALLIS: Ckay.

MR. M RANDA: There is this one slide that
is a little bit different. It has sonme different
nunmbers on it.

MR WALLIS: You have different nunbers
and then they use RETRAN i nstead of sone ot her code,
and so on, right.

MR. M RANDA: So we nove from seventi es
technology to nineties technology from LOFTRAN to
RETRAN.

MR. WALLIS: So we are on the margins part
here, are we?

MR. M RANDA: Wll, | amgoing to start

with the accident anal yses unl ess you have sone
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guestions on the margins.

CHAI RVAN DENNI NG Well, | guess the only
guestion is that change that we just had where
yesterday we were | ooking at 1.55 and today we are

| ooking at 1.38, and the question is, what's the

smal | est value that NRR wil|l accept?
MR, VALLIS: |I'msure the industry is very
interested in their answer, |'msure.

MR. M RANDA: That margin between the
design limt and the safety analysis limt is
determ ned by the |icensee and the vendor analysis,
the anal ysts at the vendor. It is a safety margin in
the true sense. It is a contingency. It is for
unexpect ed probl ens.

It is something that the staff doesn't
really see. Al we can judge is, do the accident
anal yses neet the safety analysis limt? W know
there is sonme anobunt of non-zero margin between the
design Iimt and the safety analysis limt.

MR. WALLIS: But suppose a vendor cane in
with 1.25 and you don't see where it canme from are
you going to accept it?

MR. M RANDA: A safety analysis limt of
1.25?

CHAI RMAN DENNI NG~ No, the safety analysis
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limt is, | think, 1.2 --

MR. WALLIS: No, the safety analysis is
1.38. That is the one we are tal king about.

CHAI RMAN DENNI NG COh, | thought the DNBR
Yes, let's put the margins up there again, the one
t hat has the 1. 38.

MR WALLIS: | ama little bit puzzled.
This is determned by the |icensee and the vendor
usi ng met hods that you don't know about ?

MR M RANDA: W know about the
correlation limt.

MR WALLIS: Yes, that is based on a
publ i cati on.

MR. M RANDA: And we know about the design
limt.

MR. WALLI'S: That's based on a
publ i cati on.

CHAI RVAN DENNI NG Right, right.

MR. M RANDA: Those have both been
revi ewed and approved by the staff.

MR WALLIS: Right.

MR. M RANDA: The part we don't know about
is the space between the design limt and the safety
analysis limt.

CHAI RVAN DENNI NG  Ri ght, and Graham says,
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okay, suppose this is 1.25; they decide let's go for
1.25. What do you do?

MR M RANDA: It is a natter of judgnent.
If they say 1.25 and i f they produce anal yses that all
neet that value, | don't see how we can object.

The only problemwith that is if something
comes up in the future, sone rod bow problens or
somet hing el se and they need that margin, it won't be
avai l able. Then they will have to conme in and change
the safety analysis limt, and that is going to
require a license anmendnent.

MR WALLIS: | don't understand that. |
nmean with 1.25, they may be predicting 1.35, and they
say, well, it's a huge margin because we are
predicting 1.35 and our limt is 1.25.

CHAI RMVAN DENNING Well, let nme say
something that | think was i nplied that we didn't pick
up on adequately. That is this contingency el enent.
That is, suppose during the operation of the plant
there's sone i ssue that cones up |ike rod bow ng, and
they have to then go back and say, "Ch, well, you
know, we really had that extra margin in there between
1.24 and 1.38, or between 1.24 and 1.55. So we don't
have to shut down the plant."

MR WALLIS: That's what it's for?
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CHAI RVAN DENNI NG | have a feeling that
may be what it is for?

MR WALLIS: Is that what it is for?

CHAI RVAN DENNI NG  Wbul d you respond? |
wonder whether the |icensee m ght --

MR, VALLIS: It is a very arbitrary thing.

CHAI RMAN DENNI NG -- or Westinghouse
m ght coment on that.

MR KILLIMAYER. Hi. This is Jack
Killimyer from Wstinghouse, the Fuels Division.

The safety analysis |limt that we use,
okay, the 1.24, the design basis limt has the
uncertainties rolled in and neets the 9595 criterion.
When we do our anal yses, we do themall to neet the
higher limts, so we can build in a certain anount of
margin that is shown up here.

CHAI RVAN DENNI NG And t he purpose of that
margin is to be extra safe or is it in part or largely
because you want to nake sure that, if issues come up,
that suddenly you're not in a position where it
appears that you are beyond the design limt?

MR KILLIMAYER: Yes to all of them
There are sonme known penalties that we choose to cover
with DNB margins such as the rod bolt penalties.

W've got a rod bolt penalty of about a percent, a
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percent and a half, depending on the fuel type. W
cover that with the margin that we retain between the
safety analysis limt and the design limt.

You do want to have sonme margin in all
your anal yses when you are going into a cycle in case
somet hi ng does happen when you are doi ng an anal ysi s
for a given reload. Al our DNB anal yses have an
assunption on axial power shapes, and we use a
boundi ng axi al power shape, what we consider to be a
boundi ng axi al power shape, going in, and we verify
t hat each cycl e.

So if youdid end up with a nore limting
axi al power shape, you would have margin within the
safety analysis limt to address small issues |ike
t hat .

MR. WALLIS: So we are tal king about .14,
a difference between 1.24 from1.3, which seens to be
based on sonmething insubstanti al in terns of
justification. Then we quibble about the difference
between 1.38 and 1.381, which is | ess than 1 percent
of this thing which seens to be sonewhat arbitrary.

CHAI RVAN DENNING Wl l, you and | are
qui bbling; I amnot sure that they are quibbling.

MR VWALLIS: Well, we are questioning,

let's say.
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And yet they struggle to neet this 1.38
with this huge accuracy when it seens to be itself
pi cked out of the air, to sone extent. It seenms to ne
a strange thing, you know.

Maybe if it is 1.3 -- it really mght as
well be 1.37. Wy not?

MEMBER MAYNARD: | didn't see that they
were struggling to neet that. They were
intentionally --

MR WALLIS: Yes, they were. They
deliberately tried to get right on the --

MEMBER MAYNARD: -- getting there, so that
t hey coul d establish design and set point criteria.

MR. WALLIS: They deliberately tried to
get to 1.381, as far as | can nake out.

MR MRANDA: | think the difficulty there
is that the safety anal yses that we were | ooking at
are not safety analyses in the strict sense. They are
al so sort of design anal yses. They are trying to cone
up with, by doing these safety anal yses, come up with
enough operating nmargin, operating space, for the
future as possible.

So they use, they did, for exanple, the
rod wi thdrawal at power anal yses over a w de range of

reactivity insertion rates and other conditions such
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that there's no future core reload that wll go
outside that area. They would do that up to the very
[imt, up to the 1.38, to make sure that they have
gi ven thensel ves as much space as possi bl e.

MR WALLIS: But the area then doesn't set
t he nunber 1.38. They could have had a hi gher power
uprate and done all this analysis of core rel oad and
said, "All right, our nunber is 1.36 and we're happy
with that."

MR. M RANDA: Well, they could have just
as easily have done that.

MR. VWALLIS: Well, why don't they do that
and they conme in with a 10 percent power uprate?

MR. DUNNE: The power uprate, power |evel
was picked first and then all the anal yses to support
it were done.

MR. WALLIS: That's right.

MR DUNNE: We didn't do all these sets of
anal yses and then conme say --

MR VWALLIS: Put the cart before the
horse. So you assume what you want to do and then
justify it.

MR. DUNNE: Well, the other thing on the
power uprate is we are also |imted by the bal anced

pl ant side of the plant.
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(Laughter.)

So if we wanted to go higher, then we
woul d have nore nodifications to nmake on the bal anced
pl ant side of the plant.

So, you know, you end up choosi ng what
your power level is --

MR WALLIS: | understand that, but we are
tal king about safety here. W are tal king about
safety.

MR. DUNNE: Right, but that's the reason
why we would not have actively pursued going nuch
hi gher than the nunber we chose.

MR WALLIS: It seens to nme there has to
be a justification for 1.38 which is nore than saying
that the vendor and the |icensee decided in sone
nmysterious way that's what it should be.

CHAI RVAN DENNI NG  And that they wanted
t hat margin.

MR WALLIS: Right.

CHAI RVAN DENNI NG | nean that seens to be
the margin they want. Again, it is a value to them
related to these unforeseen --

VR. WALLI'S: I n sonme unforeseen
ci rcunst ances they m ght go down to 1. 30.

CHAI RVAN DENNI NG Yes, that's right.
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MR. WALLIS: And then they would cone to

us and say, "There's no problem because it is stil
above 1.24."

CHAI RVAN DENNI NG  And then they woul d
come up and they would say, "Well, it's no problem™
| think that's what we are hearing.

MR. WALLIS: Is that what happens?

MR. M RANDA: No, they can't -- | don't
think they can do that. | mean they have set the
safety analysis |imt that's in the tech specs. |If

they cone in with sonmething | ess than 1. 38, they would
have to justify it. They would have to cone in and
ask for an anendnment, and then the staff would revi ew
that. But anything above 1.38 --

CHAI RVAN DENNI NG  They're locked into
t hat .

MR. WALLIS: There had anot her plant
yest erday that was 1.55.

MR. M RANDA:  Yes.

MR. WALLIS: They look at this plant and
they say, "Gee whiz, there's no reason we should be
1.55. Wiy don't we cone in with 1.38 and go for a
power uprate of 30 percent?" Wuld you let themdo
t hat ?

MR. M RANDA: Well, actually, for Beaver

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

83

Valley, that has a little bit of history behind it.
They coul d have been bel ow 1.55, but they had, |
believe they had 1.55 in the past and they didn't need
to go below 1.55. The results were acceptable at
1.55, so they just kept it. So they had nore than the
average margin between design limt and the safety
analysis limt.

MR. WALLIS: Yes, but that's why they
m ght use it. Wy don't they use it? Wy don't they
capture sone of that margin and go to hi gher power?

MR. SIEBER. Wl I, the higher power is
limted by how many dollars you want to spend on --

MR, WALLIS: But we're tal king about
safety. Dollars are irrel evant.

CHAI RVAN DENNI NG No, but as far as the
plant is concerned, they're --

MR WALLIS: But these nunbers shoul d have
arelationship to safety. That's what we're here for,
isn't it? W're not here for anything to do with
dol I ar s.

MR. FINLEY: Right, Doctor, and we neet
the safety limt, right?

MR. WALLIS: Set by you, it seens to ne.

MR FINLEY: No. These limts have been

reviewed by the staff and accepted. W treat them as
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safety limts and we denonstrate we neet themwi th the
power |evel that we have chosen

As Jim Dunne said, we chose the power
| evel based on many paranmeters. These safety limts
are part of that decision process.

MR. WALLIS: The 1.38 is historically what
you have had in this plant, is that it?

MR, KILLIMAYER No. This is Jack
Killimyer again.

W do set the safety analysis limt. Yes,
there is, in a sense, an arbitrary anmunt of margin
that is put in. It does cover known penalties, and we
do build in extra margin to cover contingencies for
the future.

It is an agreed-upon nunber as to how much
margin we retain in the DNB anal ysis versus where it
is in operating space.

MR, HUEGEL: It is agreed upon between
West i nghouse and the |icensee.

MR. WALLIS: That's right.

MR HUEGEL: W don't treat that as the
license limt. The license limt would be the design
limt, okay?

MR WALLIS: The license limt is 1.247

MR. KILLIMAYER. Right. The safety
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analysis limt is essentially our -- it is like an
accounting nmethod for keeping track of DNB margin to
account for penalties.

MR WALLIS: So when the staff eval uates
your submittal, do they | ook to see the DNB nunber is
bigger than 1.24 or that it is bigger than 1.38?

MR. M RANDA: We use the 1.38 val ue.

MR WALLIS: You use the val ue, but that
seens very strange because you are using sonething
defined for the conveni ence of the |licensee which has
no relationship to public safety whatsoever.

MR M RANDA: Well, there is a
relationship to public safety. It is a value that is
greater than the design limt.

MR WALLIS: But 1.24 has sonme nerit in
terms of a measure of public safety.

MR. M RANDA: Yes.

MR. WALLIS: The 1.38 does not; you said,
but it is bigger.

MR SIEBER It has nore --

MR WALLIS: But it could be 1.9. | nean
it is just arbitrary.

MR, HUEGEL: But the inmportant thing is it
is greater than; the 1.38 has an inportant part

because it was net based wupon a conservative
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nmet hodol ogy. So using our conservative nethodol ogy,
we are neeting the 1.38, which includes, granted, it
is rather arbitrary, but some anount of DNB margin
above the design limt to handl e the unexpected i ssues
that do arise, as was pointed out, the rod bow
penal ty, for exanple.

You don't want to be in a situation where
you have done your safety analysis right up to the
design limt; sonething comes up unexpected, and
you' re strapped and you have no roomto naneuver ot her
than telling the plant, "Well, you have to derate or
something.” This gives us the flexibility to address
t he unknown issues that we hope don't occur, but,
unfortunately, do occur.

MR. WALLIS: How do you get flexibility if
the staff is approving 1.38 and you go down to 1.37
because of rod bow or sonethi ng?

MR HUECEL: Because we show that the
safety analysis --

MR. WALLIS: But they wouldn't shut you
down?

MR, HUEGEL: No.

MR. WALLIS: Because you're above 1.24, is
that right?

MR. M RANDA: No, they would have to
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expl ain why they are below the safety analysis limt.

MR. HUECGEL: But we have net the design
l[imt and the safety analysis linmt, and we have said
t hat --

MR WALLIS: It's strange.

MR. M RANDA: Telling us that you net the
design limt does not satisfy us.

MR, VWALLIS: Am|| just odd? | think this
is very strange.

CHAI RVAN DENNI NG But it is possible they
could cone to you and say -- | nmean it sounds like
we're hearing slightly different things, but what you
are saying is that is what you license themwith a
particul ar core reload, core |l oad; that's the way t hey
operate the plant. If they find sonmething md-cycle
that is an issue that would say that they are in
conflict with that, then the |icensee conmes to you and
says, "W want to have sone granting rel axation,"”
right? And it would be up to NRR to say yes or no, is
that right?

MR. M RANDA: Sonething like that. If
sonmet hing cones up in the future that causes themto
use up all of their 11 percent margin between the
design limt and the safety analysis limt --

CHAI RVAN DENNING  Well, I"'monly going to
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et themuse up 1 percent of it. Suppose they decide
that it is 1.37. You know, sonething has happened.
Now what is the requirenent on then? Do they have to
now -- are they in conflict with their Iicense and

t hey have to either shut down the plant -- | nean t hey

have to shut down the plant within "x" anount of tinme
or sonet hi ng.

MR. S| EBER: Reduce power.

CHAI RVAN DENNI NG O reduce power? And
then you woul d have to grant some exception to all ow
themto go back to power? 1Is that a true statenent?

MR. SIEBER: They would have to justify
t hat based on a reevaluation of the uncertainties.
That is one way to do this.

CHAI RMVAN DENNI NG  So, actually, what
woul d probably happen --

MR. SIEBER  Wiat they cone up, the staff
m ght or might not agree with --

CHAI RVAN DENNI NG M ght or m ght not.

MR SIEBER -- anewlimt.

CHAI RVMAN DENNI NG Yes, right?

MR. SIEBER.  And you woul d recapture sone
of the margin that you put in there in the first

pl ace.

MR. M RANDA: I'ma little bit confused.
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Are you tal ki ng about the safety analysis limt or the
design limt?

CHAI RMVAN DENNI NG  The safety anal ysis
limt.

MR. SIEBER. The safety analysis |imt has
extra margin.

MR. M RANDA: They need to change the
safety analysis limt; they would need to cone to the
staff.

MR. SIEBER: You would have to agree
before they could do it then?

MR. M RANDA: Since that is in the tech
specs, that is alicense anendnent and the staff woul d
have to review and approve that.

MR WALLIS: It seens to ne to have
nothing to do with nuclear safety. | nmean if 1.24
nmeans the public risk is 10 to the minus 5 and 1. 38
neans it is two tines 10 to the mnus 5, that is very
different fromits being 10 to the mnus 6. Unti
there is sone scale which tells ne what we gain in
public safety by having this extra margin from1l.24 to
1.38, | don't have any way to evaluate how big it
shoul d be.

MR MRANDA: | don't see the need for

evaluating that. That is a designer's margin. That
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is for their use in contingencies to cover unexpected
probl ens.

MEMBER KRESS: You are suffering under the
whol e problem of all the licensees in design basis
space which has arelationship to safety but it is not
fully quantified because you' ve got these desi gn basi s
events that represent ranges of accidents, and they do
t hem conservatively. You end up with margins for the
desi gn basi s events.

But howto relate that to sone real
neasure of safety, which mght be a risk nunber, is
you have to -- it is an after-the-fact thing. You can
go back now and say, "W'll do a PRA and we'll see if
this design is safe fromthe standpoint of any risk
nmeasures you have." But it is an after-the-fact
cal cul ati on.

Totrytorelate things Ii ke hownuch this
margin contributes to that safety is just --

MR WALLIS: I'mreally puzzled though.
| nmean 1.24, see, it has a basis, right? It seenms to
me that -- I'mtrying to relate it to ny experience.
If we say that we are going to educate students to
pass a professional engi neering exam in a
prof essional engineering exam to be a qualified

engi neer, you have to get a grade of 1.24. But the
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student says, "Well, | want to be better than that
because | want to be a better engineer. So | am going
to cone up and say you're going to grade ne to be
above 1.38," and we agree to that. But it is all just
arbitrary fromthe student's point of view

MEMBER KRESS: Well, sure it is.

MR WALLIS: It is not justified by the
agency.

MEMBER KRESS: It is not quite arbitrary
because it is designed by space and you did it in a
conservative way and you end up with a conservative --

MR. WALLIS: But the nunber is set by the
Iicensee and the vendor. It is not set by the agency.

MEMBER KRESS: That's pretty nuch
arbitrary.

MR, WALLIS: It is really peculiar to have
a safety thing set by the vendor rather than the
agency. But, anyway --

(Laughter.)

MEMBER MAYNARD: | think the safety thing
here is the design limt. Nowthe closer that the
safety analysis |imt comes to that, the |less things
that they are going to be able to tolerate --

MR WALLIS: | understand that.

MEMBER MAYNARD: -- from ot her things.
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The hi gher they go, that renoves operating
flexibility fromthe plant.

It is not as much a safety issue as it is
as to, how nuch do you want to be able to tolerate
wi t hout having to go back and reanal yze and resubnit?

MR. WALLIS: They still have to resubmt
though. |If they cone up with sonething which is 1.3,
t hey have to resubmt.

MEMBER MAYNARD: But they are a lot |ess
likely, if they started with 1.3 and that you had somne
rod bowi ng or you had sonme thing, they are not going
to be able to absorb as much of that. So the |ower
they make that limt -- yes, if they do end up bel ow
that 1.38, they' ve got to cone in.

MR. WALLIS: Right. There's a |ikelihood
t hat after they conme in they can go out
satisfactorily?

MR. SIEBER  Yes.

MR. WALLIS: Wereas if they were cl oser
toit, they mght be nore at risk of being shut down?
|'s that the idea?

MR. SIEBER. Well, you have to make sure
that you aren't going to approach the design limt.

MEMBER MAYNARD: It is going to change

other -- if they have to come in with a | ower nunber,
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then it is going to change sone other things in a
tighter design or different set points or different
limts fromthat aspect.

CHAI RVAN DENNI NG | think another thing
that we have to get perspective on, we tend to think
inrisk space, and these are Condition 2 and Condition
3 events. Even defeating the design limts in these
cases doesn't put you in a core neltdown situation
typically.

MR. WALLIS: That's right.

MEMBER KRESS: It could possibly do somne
fuel damage.

CHAI RVAN DENNING It could do sone fuel
damage.

MEMBER KRESS: And we don't have criteria
interms of risk of fuel danage other than full core
damage alnmost. So if we had that criteria, you m ght
possibly be able torelate this change inthelimt to
how much fuel you mght damage if you had a whole
spectrum of events, but we don't have that,
unfortunately.

MR. SIEBER. Actually, you don't do fuel
damage until you hit the critical heat fl ux.

MEMBER KRESS: That's right. That's

right. But if you did it right, these would have
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probability distributions. The overlap would give a
probability of neeting that for all the design -- for
not the design basis acci dent, but for the spectrumof
accidents. You could end up with a probability of
core damage and you coul d have some sort of mneasure.
That could be a nmeasure of safety.

W don't do that because right nowit is
too hard. This seens to guarantee safety this way by
experience. It is a way that the staff can deal with
and a way the |icensee can deal wth.

MR SIEBER It's deterministic. That is
the way these things were --

MEMBER KRESS: Deterministic as opposed

MR WALLIS: MW problemdealing with it,
because we are going to evaluate whether or not to
all ow a power uprate, and if one plant cones in with
1.55, this one cones in 1.38, another plant cones in
with 1.3, another one cones in 1.25, and they all say,
"W want the power uprate.” It is clear that the one
with 1.25 is probably going for a hi gher power uprate.
So how do we deci de?

MEMBER KRESS: That's a good question.

MR WALLIS: How do we decide what is

r easonabl e?
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MEMBER KRESS: That's a good question.

MR. M RANDA: Well, you would be putting
yourself in the position of judging as to how nuch --

MR WALLIS: W're asked to wite a
letter, right. Right.

CHAI RVAN DENNI NG That's exactly where we
are.

MEMBER KRESS: You had a suggesti on once,
Graham that | really liked, and that is, these are
cal cul ated by sone code, a thermal-hydraulics code.

MR WALLIS: Right.

MEMBER KRESS: And if you, instead of
having this nunber, had a distribution and you could
come up with some sort of probability of exceeding
your design, your actual CfA, actually correlation
limt, and you have sone idea --

MR. WALLIS: Were we are, yes.

MEMBER KRESS: But even there you' ve got
a problem because, even though we have that
probability, you don't know what probability is
acceptable. And that is an arbitrary choice.

MR. WALLIS: But at |east you know what
you are doi ng nore.

MEMBER KRESS: You know what you are

doi ng.
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MR WALLIS: Right.

MEMBER KRESS: But not enough to base a
deci si on on.

CHAI RVAN DENNI NG Let's not redefine the
whol e regul at ory basi s.

MEMBER KRESS: No, that is not in the
regul atory basis right now, that's right. So we are
stuck with the judgment.

MR. SIEBER. The only way we coul d be
certain that their nunmber is right is for us to do
t hese cal cul ati ons, this whol e series of cal cul ati ons,
and | don't want to do that.

(Laughter.)

CHAI RVAN DENNI NG Wl |, thank you, Jack

Go now to where you were going to start
your presentation.

MR. M RANDA: Ckay. | was going to talk
about the sane three transients that M. Finley
di scussed earlier: loss of flow, which is the event
that challenges that DNB ratio; the rod w thdrawal at
power, which, by the way, | disagree; | don't think
this is a challenging analysis for the DNBratio. Rod
wi t hdrawal at power is nore of a design event in terns
of testing the over tenperature delta T trip to be

sure it covers the --
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MR SIEBER That's the culm nation of it.

MR. M RANDA: Yes.

And the loss of |load, which is the event
that is nost likely to over-pressurize the RCS

These are the results for the |l oss-of-fl ow
accident. There are two cases described here. One is
t he frequency decay, whichis the linmting event, and
then there is the conplete loss of flow Wth both
conplete | osses of flow, one involves tripping both
reactor cool ant punps and the other is the situation
where the reactor coolant flowis driven down by a
frequency decay on the grid. That one produces a
| ower DNB rati o.

| would say that this event is governed
mainly by the power-to-flow ratio. That is very
important in DNB ratio. |If you |look at the power-to-
flowratio, if you delay the reactor trip, if you keep
t he power relatively high conpared to the fl ow, which
is decreasing, either because it punps a trip or
because of being driven down by frequency decay,
delaying that reactor trip will cause a |ower DNB
ratio.

W can see, for exanpl e, here that | ooking
at the two events, in the flow coast-down event you

have the reactor trip i medi ately because that is the
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initiating event, the undervoltage condition on the
power supply buses on the reactor cool ant punps. So
t here you have an i medi ate reactor trip; whereas, for
t he frequency decay you have to wait for the signal,
for the under-frequency reactor trip signal, and that
takes a little bit nmore than half a second.

Here we see on the bottomcurve -- it is
not a curve; it is a straight line. It is the flow
rate responding to the frequency decay.

Then we have t he under-frequency trip burn
in about two seconds. Then, as the rods are falling
into the core, you have reached a mininmum DNB ratio
about here. You see the power level is stil
relatively high

This is the heat flux in the core average
channel and the hot channel. This is a rem nder, for
one thing, that this event is anal yzed wi th RETRAN and
VI PRE. The RETRAN code will calculate the transient
in terms of power |evel and back to cool ant system
pressure and tenperatures and flow rate. Then that
information is passed to VIPRE, which actually
cal cul ates the heat flux, and VIPRE will nodel a hot
channel. Here we can see there is not that nuch
di fference between hot channel and average channel.

MR WALLIS: All this is at sone tine in
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the cycle or sonme extrenme case or sonething that

bounds - -

MR, SIEBER  Wbrst.

MR WALLIS: The worst?

MR SIEBER  The worst. The worst tinme in
t he cycl e.

MR- M RANDA: Fromthis curve, we see that
mnimum DNB ratio -- well, actually, | have another

plot | can show that describes all of this.

The mninmumDNB ratio will occur actually
before the tine that the PORVs m ght open. This is an
illustration of that.

Here's the mnimum DNB rati o occurring.
| f you take that up to the pressurizer pressure curve,
you see that the mninmum DNB rati o has been reached
before the core opening set point is reached.

Al of this is interesting and it is not
really relevant, though, for this analysis because
this pressure is information that is not passed to
VIPRE as you see it here. The VIPRE code will
calculate the DNB rati o based on the nom nal pressure.
So there is no credit taken for the pressurization.

MR, WALLIS: | think the key thing is what
turns around the DNBR. It seens to be headed down and

then it gets turned around rather abruptly by
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sormet hi ng.

MR. M RANDA: The rods are fully inserted,
okay.

CHAI RVAN DENNI NG Heat flux. Heat fl ux.

MR MRANDA: It is the power to flow --

MR, WALLIS: It is the power that turns it
around? Ckay.

MR MRANDA: |If we |look at the first
curve with the power |evels --

MR. WALLIS: kay, it is the power. That
is where it is. The power torque falls off the cliff
or it goes over -- it is not really a cliff, but it
goes down the slope. Then that is what turns it
around. Ckay.

MR MRANDA: It is all a function of
power-to-flow rati o.

MR, WALLIS: Ckay.

MR SIEBER Well, the whole transient is
caused because of the m smatch between the trip and
seei ng the actual cause, which was the |oss of the
cool ant punp.

MR WALLIS: So what would seemto be --

MR. SIEBER  You are producing power in a
regi me where the flood i s decayi ng.

MR WALLIS: Wat would seemto be
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critical here would be how fast the rods drop.

MR. M RANDA: Yes, and we had --

MR WALLIS: Because if it is alittle bit
|ater, then this DNBR would go down bel ow t he safety
analysis limt.

MR M RANDA: Right. That's right.

MEMBER KRESS: Wiy doesn't the DNBR turn
around again at sone |onger tinme? Because your flow
has continued to drop, but the power sort of |evels
off. So you expect that curve to turn over again.

MR. M RANDA: Well, you do not produce --
you have the reactor trip. So you' re not producing
power anynore. The power that you see there is --

MEMBER KRESS: Decay heat.

MR. M RANDA: Decay heat, yes. It is kind
of hard to come up with --

MR SIEBER Well, if the flow continued
goi ng down, then even decay heat could reach the DNB

MEMBER KRESS: The flow never really
st ops.

MR SIEBER  Ch, that curve doesn't
continue on down like that?

MEMBER KRESS:. No, because you end up in
natural circul ation.

MR. M RANDA: Natural circulation is --
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MEMBER KRESS:. GCkay. Well, that's the

expl anat i on.
MR WALLIS: DNBR in a close to dryout

situation, highquality, the power-to-flowrati o m ght

seem-- no, it isall liquid. It is all liquid, isn't
it? It is all liquid. So it is not. No, it has
nothing to do with that. Yes, it is all liquid.

| am just trying to figure out why it
should be power-to-flow ratio, but that doesn't
matter. It doesn't matter.

MR MRANDA: So this DNB ratio, the 1.385
| believeisthelimting, is the |l owest DNBratio you
will find in G nna.

MR WALLIS: Well, you have 1.381 in
anot her one.

MR MRANDA: | will talk about that when
| get to the rod withdrawal at power.

MR, WALLIS: Ckay.

CHAI RVAN DENNI NG Ckay, proceed.

MR. M RANDA: Loss-of-load event, G nna
has done three different cases here.

MR VWALLIS: I'msorry, | want to go back
to this other one. Since everything seens to be
governed very much by when the rods drop, is this a

conservative analysis you are showi ng us about rod

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

103

drop or is this a realistic analysis?

MR. M RANDA: This is conservative.

MR. WALLIS: So the rods, where actually
it says two, it is nore likely to be one?

MR. FINLEY: Right. | think, Sam if you
put up your sequence of events table there?

MR. WALLIS: As rods begin to drop at two

seconds; it is nore likely to be one second, is that

right?

MR. M RANDA: Well, they take 2.8 seconds
to drop.

MR WALLIS: Well, they begin to drop at
two. Is it nore likely that they would actually drop

earlier than that?

MR FINLEY: That is correct. This is
Mark Finley, Project Director for G nna.

| mentioned in ny presentation there is a
1.4-second tine delay assunmed between the tine the
frequency set point is reached --

MR WALLIS: That is the .6 --

MR. FINLEY: -- right -- and the tine the
rods begin to drop. W have actually tined that in
the past at |ess than one second. So on ny slide |
said, if you reduced that 1.4-second delay to one

second, then you would benefit in margin.
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MR. WALLIS: Yes, | was recalling what you

sai d.

MR FI NLEY: Yes.

MR WALLIS: And | was trying to relate it
to what is being presented here.

MR. SIEBER: The rod drop speed is slow,

t 0o.

MR. FINLEY: And then the rod drop speed
is tested. W have a tech spec nunber we have to neet
for the rods to reach the bottom and that is tested
each startup

MEMBER MAYNARD: | think | also heard
West i nghouse say that they don't take ruch credit for
the rods until they get alnobst to the bottom as
though all the power were being generated in the
bottom there. So that is another conservatism
bel i eve.

MR. FINLEY: They certainly use a boundi ng
shape in terms of the rods and the position of the
rods for the negative reactivity insertion.

MR. M RANDA: (kay, the |oss-of-load case,
there are actually three cases, but the inportant one
is the RCS peak pressure case, the |ast one.

G nna has | ooked at the loss of load in

terns of DNBratio and also in terns of secondary site
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over-pressurization. They are different cases.

The DNBR case is a case that is designed
to produce a low DNB ratio, which nmeans you try to
keep the pressure low. To keep the pressure |ow, they
woul d use the pressurizer pressure control system
pressurizer spray and PORVs. They al so use the
revi sed thermal design procedure to evaluate the DNB
ratio.

For this type of an event, as a reviewer,
| would ook for a trip coming fromthe protection
that is designed to protect against |ow thernal
margin. That would be the over tenperature delta T
trip. That is what is happening here. The over
tenperature delta T trip occurs at 11.6 seconds, and
then the DNB ratio reaches a mninum again, as the
rods are nearing the bottom of the core.

The case designed to |ook at secondary
site pressure, we are not |ooking at DNB ratio
anynore. So they are using the standard thernal
desi gn procedure, which neans, for exanple, that they
are going to use different initial conditions. They
are going to use 102 percent of rated thermal power,
and they are going to use tenperature uncertainties on
t he hi gh side.

Also, in this case they are, for peak
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secondary systempressure, they are assum ng no steam
generator tube plugging to nmaxi mumthe heat transfer
fromprimary to secondary.

Finally, the RCS peak pressure case --

MR WALLIS: So that's a conservative
assunption?

MR. M RANDA: Yes.

For the RCS pressure case, they are not
usi ng any pressurizer pressure control, no PORVs, no
spray. They are using all the uncertainties in
initial conditions in a conservative direction, high
t enper at ures, hi gh power, and t hey produce t he hi ghest
pressure. For exanple, for a trip on the high
pressurizer pressure reactor trip --

MR. WALLIS: Now, presumably, the steam
generator is cooling better; the pressure is |ower,
isn't it? That's a different --

MR. M RANDA: They woul d assune different
pl uggi ng | evel --

MR. WALLIS: Hi gher secondary pressure,
but what did you assunme about the steam generator in
the | ast case?

MR. M RANDA:  Maxi mum pl uggi ng, 10 percent
pl uggi ng.

MR WALLIS: You assune 10 percent

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

107
pl uggi ng, okay.

MR. M RANDA: That is why in each one of
t hese anal yses you | ook at what paraneter you are
interested in --

MR. WALLIS: No, | amjust interested
about the steamgenerator in the | ast case because it
doesn't seemto be witten down here. Ckay.

MR MRANDA: So in the first case, in the
DNBR case, they have the over tenperature delta Ttrip
occurring right about here.

MR WALLIS: We don't have that.

CHAIRVAN DENNING. It is on the third one.

MR. WALLIS: It is on the third one, okay.

MR. M RANDA: That trip corresponds to
this point. Here is your DNB ratio.

MR WALLIS: Ch, it wiggles, unless you
put the pencil mark on there.

MR. M RANDA: Ch, the wi ggle mark?

MR WALLIS: It is your pencil mark you
put on there as a wiggle, isn't it, or is it not?

MR. M RANDA: Yes, the wiggle is due
mainly to this.

MR. SIEBER  Actually, we don't have that.

MR WALLIS: W don't have that. W don't

have that, no.
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MR. M RANDA: Here we have the pressurizer

pressure and you see that we have PORV openi ng at 2350
psi, and, in fact, it gets up to 2500, where you m ght
begin to see the safety valves opening. Over
tenperature delta T trip occurs right about here.

MR WALLIS: W don't have your first
curve there for sone reason

MR SIEBER. We don't have the |ast one.

MR WALLIS: W don't have the one you
j ust showed, the one before this.

MR. M RANDA: The one before this? This
one?

MR WALLIS: | don't think we have that.

CHAI RMAN DENNING  No, | don't think we
do.

MR WALLIS: W don't have that.

CHAI RMAN DENNING It is mssing

MR WALLIS: So DNBR is sort of headed to
China until the PORV opens, is it, or sonething? It
seens to be falling off acliff and then it |levels off
agai n.

MR. M RANDA: Well, | don't really connect
it tothe PORV. It is connected to the rods providing
enough negative reactivity to trip the plant.

MR WALLIS: And that's what stops it
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abruptly? Okay.

But is that w ggle something you drew on
there? W don't have this figure. You drew sonething
on there?

CHAI RVAN DENNI NG Yes, that is just a
mar ker, | think.

MR, WALLIS: It's a marker, okay. You put
that on? kay. Just don't draw on the screen,
what ever you do.

(Laughter.)

Ckay, so that is the figure we don't have.

CHAI RVAN DENNI NG  But that's okay.

Proceed.

MR. WALLIS: That's okay. W have seen
it.

MR MRANDA: So this is where the trip
occurs. | nmean this is where the --

MR WALLIS: And that is, again,
conservatively estimated in tine and stuff?

MR. M RANDA: The over tenperature delta
Ttrip, that is the trip that is designed to keep the
DNBR above 1.3 --

MR. WALLIS: Again, you' ve got two second
between the trip and the rods dropping? |Is that this

conservati sm agai n?
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S| EBER: Yes.

M RANDA: Yes.

VWALLI'S: Yes, okay.

2 % 3 %

M RANDA: That is a long tine.

There is also, by the way, in the over
tenperature delta T trip, there is also a delay built
in actually before you even reach that signal to
account for loop transit time because the tenperature
is measured in RTDs in the hot | egs and the cold | egs,
and it takes time to get there, sonmething |ike a six-
second del ay.

This over tenperature delta T trip is
current conpensated, | ead |ine conpensationto account
for the tinme that it takes to neasure the tenperature
versus the tine to actually put the rods into the core
and actually trip the plant before you reach the core
[imt of 1.38.

MR, VALLIS: Al right. | find this
extraordinarily useful. W have conplained in the
past many tinmes that when you read the SER and you
sinply see a description of what the applicant did,
and then you say the applicant neets the regul ati ons,
everything is fine, there's no indication that
anything like this sort of study is behind that

decision. And | think this is the first tinme we have
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really seen that this staff knows what is going onin
sonme detail, and it has been very useful to nme. So
pl ease conti nue.

MR MRANDA: This is sinply the steam
generator pressure, the pressurizer water volunme. The
limt for the steam pressure is 1209, which is right
about here, 1209.

The over tenperature delta T trip occurs
ri ght here.

And we also verify, since this is a
Condition 2 event, that the pressurizer is not filled.

MR WALLIS: Yes.

MR- MRANDA: This is an 800 cubic foot
pressurizer, 18.6 cubic feet for the surge line. So
we see that this event would not cause any water
relief for the --

MR WALLIS: And it's getting pretty
cl ose?

MR. M RANDA: C ose, yes.

MR WALLIS: Yes.

MR. M RANDA: Yes, G nna has gone about as
far as they can with this uprate.

MR. SIEBER. There's still margin.

MR. WALLIS: The operator night have a

little concern when he sees that headed up |ike that.
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MR. FINLEY: Exactly, and he's got nany
i ndi cations that m ght cause himto take actions that
woul d i nprove these results, but we don't take credit
for that, at |least not for 10 m nutes.

MR WALLIS: These are seconds on the axis
her e?

MR FI NLEY: Yes.

MR WALLIS: So the 15 and 18 seconds, if
thisis true, this curve, he's going to be having sone
gual ms or sonething. Sonmething is going to be
happeni ng to him

MR. M RANDA: Well, the reactor trip takes
care of that situation. As soon as you turn off
the --

MR, WALLIS: If it happens, yes. Yes.

MR M RANDA: It starts to go down.

In this case, the steam generator peak
pressure case, you see that DNBratio is not the i ssue
and there's lots of margin there.

MR WALLIS: Wll, as long as it turns
around, right?

MR. M RANDA: It turns around due to the
trip, yes.

MR, VWALLIS: Wich is conservatively

estimated in tine.
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MR MRANDA: This is the RCS volune for

t he steamsi de pressure case. That volune is actually
much | ower .

MR WALLIS: RCS pressure?

MR. M RANDA: RCS pressure is -- we do
have core opening of 2250 --

MR. WALLIS: | guess where you said
"vol unes tenperature,”™ you nmean the tenperature
i ncrease swells up the volunme? Because it is sort of
related to volunme, isn't it? It |ooks |ike volune.

MR. M RANDA: This is the core opening
here. Then we have safety val ves opening just barely
right about here, taking into account 2.5 percent
pressure accumul ati on.

MR WALLIS: These are all curves
subnmitted by the applicant?

MR. M RANDA: Yes.

MR. WALLIS: And you folks didn't do any
separate predictions or running of the code or
anyt hing? | guess Westinghouse doesn't give you the
code to run?

MR. M RANDA: Actually, we ran it. W ran
a case with LOFTRAN

MR. WALLIS: They did give you LOFTRAN to

run? O you have LOFTRAN?
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their Rockville office.

wi t h LOFTRAN.

114
We had access to LOFTRAN at

We ran the | oss-of -1 oad event

LOFTRAN agrees pretty well w th RETRAN

Back in the sixties,

bef ore LOFTRAN was

witten, there were sonme tests done at sone plants,

i ncluding G nna, |oad rejectiontests.

to benchmark LOFTRAN.

They were used

RETRAN | ater was used, was

benchmar ked agai nst LOFTRAN, and also these tests.
Those codes are available. | think they mght in that
RETRAN WCAP.

MR. FINLEY: They're off |ooking for those

curves as you speak, Sam

MR. M RANDA: Ckay. |If you |ook at those

curves, | don't think you will see a consistent

conservati sm where the pressure is always under-
predi cted or over-predicted. They are going to cross

each other at several points. Probably the better

neasure is a statistical correlation rather than a
pressure nargin.

Al'l those results were avail abl e since the
si xti es.

This is the last of the steamfl ow
pressure case. W see here that the pressurizer
doesn't fill and that the steamsystemadesi gn pressure

is not exceeded, |level 9 psi.
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This is the peak pressure, the peak RCS

pressure case. This case does not assunme any

operation of the pressurizer pressure control system

no PORVs, no spray. W see the DNB ratio doesn't even

go belowits initial value.

W were | ooking for peak pressure. This

curve, we have the high pressure trip occurring at

about five seconds, right about here.

time, yes.

MR. WALLIS: The rods drop later at some

MR. M RANDA: Yes, the rods drop, but the

pressure continues to go up until the safety val ves

open. The safety val ves are opened --

MR WALLIS: This is stored heat in the

fuel or sonething?

MR. M RANDA: Yes. Yes, that's right.
MR WALLIS: Stored heat in the fuel ?
MR. M RANDA: Yes.

CHAI RVAN DENNI NG  Are the PORVs still

open in this one because they are not a safety

grade --

MR. M RANDA: That's right, the PORVs are

considered a control system So they are not credited

t o operate.

(202) 234-4433

MR. WALLIS: Not allowed to open?
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CHAI RMAN DENNI NG Not credited, but the

reality is that they would, you said? Yes.

MR. M RANDA: This sane event, the |oss of
| oad i s anal yzed as an ATWS event, and that is a best-
estimate analysis. |In that case, the PORVs woul d
open.

MR. DUNNE: | think the point to notice on
this one for peak pressure, what term nates the peak
pressure i s when the safety val ves open. | ndependent
of the conmputer program when the safety val ves on the
pressurizer go open, that's when you get your peak
pressure in the pressurizer and --

MR WALLIS: So it is going to be less, so

it should be less than your design because they are

open?

MR. DUNNE: Right.

MR. VWALLIS: And at that point it is
sui t abl e.

MR. DUNNE: Yes,

MR WALLIS: Yes.

MR. M RANDA: Ckay, these curves verify
that the pressurizer does not fill. In this case,

too, the steam side pressure does not exceed its
safety limt.

MR. SIEBER: What is the volune of the
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pressuri zer?

VR. M RANDA: The vol une of the
pressurizer is 800 cubic feet.

MR. WALLIS: These maxi mum pressures are
really determ ned by set point on the relief valves?
Not hing el se matters, does it? O does sonething el se
matter?

CHAI RMAN DENNI NG There is overshoot .

MR. WALLIS: There is overshoot?

MR. DUNNE: Yes, basically, the two things
that control this one from pressure is tripping the
reactor and the safety valves opening. 1In this event
the reactor trips early, but you don't really
term nate the heat up the RCS until you basically --
a little bit later in tinme. So you keep on
pressurizing until you get to the relief valves. Wen
the relief valve pops, they have nore relief capacity
than the thermal expansion of the RCS, and that
term nates the transient.

MR. M RANDA: Just to conplicate things a
little bit, if you were to assune the PORVs were open
in this event, for exanple, that would delay the
reactor trip because the PORVs will open at 2350 psi;
the reactor trip set point is about 24-25 psi. So

that PORVs opening and relieving steamat 2350 for a
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few seconds would delay the reactor trip for a few
seconds.

MR. WALLIS: That's because they like to
keep the reactor running if they possibly can?

MR. M RANDA: Yes. They put the reactor
trip between the PORVs and the safety valves. The
PCRVs prevent the reactor trip, and the reactor trip
prevents the safety val ves from opening.

CHAI RVAN DENNING | was going to let you
get through your presentation, but | think that things
have gone a little bit too far for the break. So why
don't we take the break now and have you cone back and
finish? So we will recess until 10 m nutes before the
hour .

(Wher eupon, the foregoing matter went off
the record at 10:35 a.m and went back on the record
at 10:51 a.m)

CHAI RVAN DENNING Al right, we're going
to come back in session now, please.

Proceed.

MR. M RANDA: W had sone di scussi on about
this earlier. The licensee submttal contains three
transients. The first two are exanples and really are
two of a series of sonething |ike 50 or 60 cases that

are done for the rod withdrawal at power, basically,
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to map the reactor protection systemarea of coverage
for this event interms of reactivity insertion rates.

Now t hese notations that you see here are
the result of some errors in the |icense amendnent
request. The first case is not a maxi numcase; it is
a mnimumreactivity feedback case.

The tines of reactor trip and m ni nrum DNBR
are the tinmes that you will see on the curve. The
times were originally printed for another curve.

The sane thing with the slow reactivity
insertion rate, 5 pcm per second, the second case.
That is a really a maxi num f eedback case. Those are
the tinmes of reactor trip and m ni nrum DNBR

These t wo exanpl es of transients are taken
one at a high reactivity insertion rate, one at a | ow
reactivity insertion rate, to illustrate a transient
that is protected by the high-flux trip and anot her
one that is protected by the over tenperature delta T
trinp.

Finally, Gnna submtted a transient to
show that the rod wi thdrawal at power event woul d not
vi ol ate the reactor cool ant systempressure accept ance
criteria.

Maybe | should nention that DNB ratio at

this time. The DNBR ratio for the rod withdrawal at
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power that was listed at 1.381, that is not really
conparable to the DNB ratio that you find fromthe
| oss-of -fl ow accident, the 1.385. That 1.385 val ue
cones fromVIPRE results, and the 1.381 nunber cones
fromRETRAN results. The 1.381 is really an estimate
of DNB rati o based upon insensitivity of DNBratio to
changes in power, tenperature, and pressure -- Yyes,
power, tenperature, and pressure all taken at a
constant fl ow

So that 1.381 value from RETRAN is
conservatively underestimated. That value, if those
same conditions of power, tenperature, and pressure
were to be input to VIPRE, the DNB ratio would be
hi gher than 1.381.

MR WALLIS: This is because RETRAN is
predi cting the average behavior? |Is that what it is?

MR- M RANDA: It is an estimate. RETRAN
is calculating transient conditions for power,
tenperature, and pressure.

MR. WALLIS: But they are all average?
They are all --

MR. M RANDA: Well, no, they're not al
aver age.

MR. WALLIS: That's total power? Ckay.

MR. M RANDA: It will calculate the
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average power, but then it wll also calculate
pressure at various points in the reactor cool ant
system It will calculate tenperature --

MR WALLIS: But it doesn't deal wth hot
rods and things like that?

MR M RANDA: Oh, no, it doesn't have that
kind of resolution. That is what VIPRE is for. So it
t akes t he average conditions and puts theminto VI PRE
for the DNBR eval uati on.

MR, VALLIS: Wiy was it not put into
VI PRE?

MR. M RANDA: Wiy was what ?

MR VWALLIS: | nmean in the other case they
did use VIPRE, didn't they?

MR. M RANDA: The loss of flow, they did
use VI PRE.

MR. WALLIS: Yes. So why did they not use
it in this case?

MR. M RANDA: Well, they can't do that
because the DNBR estimate routine in RETRAN is all
based on the core limts, and the core limts are at
a constant flow rate.

MR. VALLIS: | thought last tinme they took
the RETRAN and then fed it into VIPRE

MR MRANDA: In the loss of flow they do
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t hat, yes.

MR. WALLIS: They couldn't have done it
this time, too?

MR. M RANDA: They could have done it. It
woul d have taken | onger.

MR VWALLIS: Tinme is of no matter when
you' re satisfying ACRS.

(Laughter.)

MR MRANDA: The limting event is not
the rod withdrawal at power; it is the |oss of flow
The rod withdrawal at power has a 1.381 val ue.

MR WALLIS: So you think that this is
very conservative? It really should be higher than
that? Okay.

MR M RANDA: It will be nuch higher than
t hat .

Chris, did you want to say sonethi ng?

MR, McHUGH  No.

MR. M RANDA: (kay.

MR WALLIS: Wwell, | think it would have
been good for themto have done it and got a better
nunber. Then we woul dn't have asked so nany questions
about it.

(Laughter.)

MR MRANDA: Well, it is alittle bit
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m sl eadi ng because you think you are conparing appl es
and apples and you're not. They conme fromdifferent
pl aces.

This is the rest of the sequence of events
tabl es and the --

MR. WALLIS: Now this pressure that cones
so close, is, again, this because the pressure is
relieved by safety valves? |Is that why?

MR DUNNE: It's both -- the pressure is
really controlled by the safety valves lifting and
when the reactor trips.

MR WALLIS: So we shouldn't be so
concerned about it comng uptoalimt?

MR. DUNNE: No. That's right.

MR. WALLIS: That is why the safety val ves
are there.

MR. DUNNE: Yes, that's why the safety
valves are there, and you get full opening on the
valves to get full flow and you figure out what your
paranmeters are for --

MR. WALLIS: And you have enough val ves
and they are reliable and all that sort of stuff?

MR. M RANDA: Yes, that is all conditioned
on the valves relieving steam As |long as the

pressuri zer doesn't fill and you open the val ves as
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designed, they release steam and they |oad the
pressure --

MR. DUNNE: And as long as the safety
val ves open within the stated tol erance on them your
pressure is really limted by that, and it is not
really that sensitive to the code itself.

MR VALLIS: If this were PRA, we would be
| ooking at the probability of those val ves opening,
woul dn't we? Here you just assume they do?

MR. DUNNE: Well, we actually go in and
test our safety val ves.

MR WALLIS: | know that.

MR. DUNNE: W basically change out our
safety val ves every refueling outage. W've got two
sets of safety val ves.

MR. WALLIS: But for this analysis you
assume they open?

MR DUNNE: Yes.

MR. WALLIS: In this design basis accident
event ?

MR. SIEBER. Well, they are safety
degr ade, too.

CHAI RVAN DENNI NG Yes, but in PRA space
safety --

MR. DUNNE: They are basically the code
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val ves required to basical ly pr event over -
pressuri zation of the --

MEMBER KRESS: Failure to open in the PRA
space is like one tinmes 10 to the m nus 3.

MR. WALLIS: Ckay, there is a probability
t hough.

CHAI RVAN DENNING | don't think on the
failure to open --

MEMBER KRESS: About 10 to the mnus 4
failure.

MR WALLIS: Ckay.

MR- M RANDA: This is the transient for
the first case. The high neutron flux signal is
reached at about a little nore than one second, and
the rods begin to fall a half a second later. The
rods begin to fall about here.

MR WALLIS: Were is this?

MR. M RANDA: The DNB ratio occurs at 2.26
seconds.

MR. WALLIS: Sonething we don't have,
right? That's something we don't have. W don't have
t hat upper curve.

MR. M RANDA: You don't have this one?

CHAI RVAN DENNI NG~ W have the | ower curve

but not the upper curve for some reason.
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MR. M RANDA: Al right. W wll copy for

t hat .

This is the behavior in pressurizer water
volunme and pressure. Here we verify that the
pressurizer doesn't fill. In fact, in this case the
PCRVs don't even open or they woul dn't open.

Since we are | ooking for a low DNB rati o,
if the PORVs were supposed to open, if the pressure
were to reach the PORV opening set point, they would
open. They woul d be assuned to open.

Thisis the mninumDNB rati o occurring at
2.26 right there.

Then, as an exanple for low reactivity
insertion rate, 5 pcmper second, this is a transient
t hat woul d be protected by the over tenperature delta
Ttrip. That occurs at about 214 seconds, and you can
see where that is.

MR WALLIS: So it just slowy creeps up
in power?

MR. M RANDA: Yes. As you approach the
core limt, as you approach that 1.38, the over
tenperature delta T trip tripped the plant.

MR. WALLIS: Wuld the operator do nothing
all this time when it is creeping up in power?

MR QGLLON. Yes, thisis Roy Gllon
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agai n, Reactor QOperator.

Yes, we are aware of 214 seconds' change
in power, PPCS, our conputer systens, and both
observation of the control board. So this would be
hard to believe that the operator wouldn't term nate
this within 30 seconds.

MR. WALLIS: Before the tenperature does,
yes.

MR GALLON. Right. W would see
tenperature increasing. W would see power
i ncreasi ng.

CHAI RMAN DENNING It | ooks like the
pressure has the water volune really increasing.

MR. WALLIS: Yes, what is this pressurizer
up here?

MR. M RANDA: The nmargin water |evel would
i ncrease since the reactor cool ant systemtenperature
is increasing, and, in fact, | have asked in the past
licensees to show ne a very low reactivity insertion
rate because | |1 ook for this pressurizer water vol une;
| need to see a maxi num value to be sure that it is
not going to fill the pressurizer.

In real life a lot of these reactivity
insertion rates are nore limted than what you woul d

see in these anal yses because, on the one hand, on the
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high end you just don't have the differential rod
worth and the rod speed to get to that 100 pcm per
second. Also, on the lowend or for a long transient
like this, for 200-and-sone seconds, chances are that
you are just going to reach the end of the rod. |
nmean the rods are at various insertion [imts. You
are going to pull it out and the reactivity insertion
will end, and very often without a reactor trip. You
will just have a new equilibrium power |evel.

Here's the average tenperature. You can
see it looks |ike the pressurizer volune curve, and
there's the DNB ratio slowy dropping to its m ninmum
val ue where the reactor trip occurs.

These are the results. O all of the
cases that were run, sonething like 50 or 60 or 70
cases, at different reactivity insertion rates with
maxi mum feedback and mninmm feedback at three
di fferent power levels. So these are the results for
t he 100 percent power cases.

W see from this curve that the | ow
reactivity insertion rate cases are protected by the
over tenperature delta Ttrip, and the high reactivity
insertion rate cases are protected by the high flux
trip. W also see what the m ni num val ue of the DNB

ratio is. These DNB ratios, again, are from RETRAN
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MR. WALLIS: So you have to have things

just right to get one of these valleys? You have to
have just the right reactivity insertionrate to bein
t he regi on where you get near the mnimunf

MR. M RANDA: Well, actually, these
curves, there's sonething that is not shown on these
curves. That is, when you do these cases, for
exanple, this curve actually continues. This curve
here would continue. This is the intersection.
That' s where they stop.

MR WALLIS: Wit a mnute. | don't
under stand t hat.

MR. M RANDA: They do ot her anal yses.
They woul d do ot her cases. They don't know when this
is going to occur, when this mnimumis going to
occur. They would do a whol e series of cases, and
there may be sone cases down here that are not
reported because they are covered --

MR. WALLIS: They wouldn't get there?

MR. M RANDA: They woul dn't get there,
yes.

MR, WALLIS: Ckay.

MEMBER MAYNARD: But | think you're right;
it takes just a very unique set of circunmstances to

hit one of the valleys that takes you down.
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MR MHUGH It is Chris McHugh from

West i nghouse.

We actual ly search for that valley. Wen
we do our initial set of runs, we will do Iike 10, 20,
30, 40 pcm per second to determ ne where we are
switching fromhigh fl ux over tenperature delta T, and
then we do a finer nmesh in between. W go down to
single units, 12, 13, 14 pcm per second. So we hunt
for that case.

MR. M RANDA: That is in order to find a
m ni mum DNB rati o.

These are the results at 60 percent power.
These are not transient cases. This is a map of the
m nimum DNB ratio results.

MR. WALLIS: This is a lot of conputation
t hen.

MR. M RANDA: Yes. Yes, you need a fast-
runni ng code |ike LOFTRAN or RETRAN. W just stack
the cases one after the other, changing a single
paranmeter like reactivity insertion rate.

MR. SIEBER: That is why you pick a numnber
and don't do this every tine. Oherw se, you would be
doing it for every --

MR. FINLEY: That's right, yes.

MR. M RANDA: And then one |last case is
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the pressure case. This one is at 55 pcm per second.
| believe that is nore realistic. That is about what
you could get, right, for the G nna?

MR. McHUGH: No, realistic value is around
30 pcm per second.

MR. M RANDA: Thirty?

MR. McHUGH  Yes, that is the nmaxi numthat
woul d still yield an acceptabl e pressurizer pressure.
So we have instituted 55 pcm per second as a rel oad
criteriaand areload limt that the core designer has
to verify it is always going to be under that. The
typi cal nunber is around 30.

MR. M RANDA: So we have the reactor --

t he high pressurizer pressure trip occurring in this
case at about 13 seconds. Normally, if |I were |ooking
at a case of rod withdrawal at power cases, a series
of cases, | would want to be sure that the protection
occurs from either the high flux trip or the over
tenperature delta T trip because the paraneter of
interest is DNB rati o.

MR. WALLIS: Wiy does nucl ear power start
off so lowin this plot?

MR. M RANDA: This is an 8 percent power
case.

MR WALLIS: Onh, it's an 8 percent power?
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Ckay. | didn't look at it. Okay. | didn't |ook at

the title there.

MR. M RANDA: But since here we are
| ooking at pressurizer pressure, the paraneter of
interest is pressure, and the protection cones from
t he high pressurizer pressure trip.

So we have the reactor trip here, and we
have the PORVs opening at 2350. No, no, no. No
PORVs, no PORVs in this case. This is a high pressure
case; no PORVs.

So we have the reactor trip, the rods fal
intw seconds | ater, about 15 seconds, and the safety
val ves open at about 2500 or a little bit higher than
2500. Then the Iimt is 2750, right about there.

MR. WALLIS: So the safety val ves open and
the pressure keeps rising for a while, and then --

MR. DUNNE: Well, | think what happens is
the safety valve set pressure is actually biased up
from a nom nal 2500, so they really don't open up
until about 2600.

MR WALLIS: Until that peak is there.

MR. DUNNE: | think where the pressure
falls is probably where the safety val ves actually did
open, woul d be ny guess.

MR. WALLIS: They open pretty quickly?
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MR, DUNNE: Yes.

MR. VWALLIS: And they relieve pressure
ri ght away?

MR. DUNNE: They're 15 mlliseconds,
sormething |ike that.

MR WALLIS: Right. So | would think the
peak woul d be when they open.

MR. DUNNE: That's what | woul d expect,
t he peak, because, again, we biased the safety val ve
openi ng upward based tol erances on the set point and
| oop seal tinme delay and ot her paraneters.

MR. M RANDA: That's all | have.

CHAI RVAN DENNI NG  Very good. That is
very hel pful

MR. WALLIS: Do you have sone strange
logic with all kinds of time constants in it and
t hi ngs that sets these response to signals and openi ng
val ves?

MR DUNNE: |'msorry. For the safety
val ves, there is no logic. It is just a spring --

MR M RANDA: It is spring-I|oaded.

MR VALLIS: So | would think your maximm
pressure would be the set pressure on the val ve.

MR DUNNE: That is correct.

MR. WALLIS: There's no control invol ved
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at all.

MR. DUNNE: That is why there really isn't
a lot of variation in what the pressure is.

MR. SIEBER There is sone uncertainty
about what that set pressure --

MR, WALLIS: This is just alittle bit?

MR. DUNNE: Right, yes.

MR WALLIS: This is alittle bit. But we
shoul dn't be surprised that the pressure is about
where you set it.

MR. DUNNE: Right.

MR. SIEBER Do you heat the | oop seal at
all?

MR. DUNNE: Yes, we do. W have a hot
| oop seal around 300 degrees.

MR. SIEBER  Keeps it fromlooking like a
steel bullet.

MR. DUNNE: That is to protect the
downstreampi ping froma cold water slug i f the safety
val ves act uat e.

MR. SIEBER: Three hundred degrees?

MR DUNNE: | think it is around 300
degrees. \What we have actually done is the piping
from the pressurizer nozzle to the safety valve is

i nside the pressurizer insulation.
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MR. S| EBER.  Ckay.

MR VALLIS: Well, cold water slugs can be
guite interesting.

MR. SIEBER. Only once.

MR. DUNNE: That's the reason why we heat
t hem

VR. SIEBER: Only once are they
i nteresting.

CHAI RVAN DENNI NG Ckay, we are going to
keep going. W are going to nove ahead with the snall
break LOCAs now.

MR WALLIS: |'m anmazed that we're under
time. W seemto have asked a | ot of questions, and
yet we are still within tine.

CHAI RVAN DENNI NG | think we got through
their presentation early, quickly.

MR. FINLEY: Mark Finley again.

Two analytical areas had not yet been
revi ewed by NRC when we last met. So we will discuss
this norning both the small break and the |ong-term
cooling analyses, and then Len Ward from NRC wil
di scuss the sane anal yses.

In terns of an agenda for this
presentation, we will talk a little bit about the

G nna design and why that is helpful in the small
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break LOCA analysis and then shift to talk about
current and EPUresults for snall break LOCA anal ysi s.
You will see there is a significant margin here in
these results. Then delve into the | ong-term cooling
analysis with respect to the G nna design and then
both the |large break and the small break |ong-term
cool i ng anal ysi s.

First, with respect to two key aspects of
the G nna design that help in small break LOCA we
have rel atively high flow, high head safety injection
punps that start to kick in around 1400 psi and
capacity conservatively above 1000 gpm In terns of
t he power |evel of G nna, the two-loop Wstinghouse-
type power level, this is significant flow at high
pressure, and that helps the small break result.

In addition, we have relatively high-
pressure accumul ators which would start to discharge
at around 700 psi a.

MR, WALLIS: This is injection into the
upper head?

MR. FINLEY: No, the high head safety --
and I'll talk nore about that -- the high head safety
punps actually inject into the cold |eg.

Yes?

MR. SIEBER: You don't use them as your
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nor mal chargi ng punp, do you?

MR. FINLEY: No, we don't use these in our
nor mal chargi ng punps.

MR. SIEBER What do you use for charging?

MR. DUNNE: Positive displacenment punps.

MR. SIEBER. Ckay, |ike the Navy.

MR. FINLEY: Right. And we don't take
credit here in this analysis for the charging flow.

MR HARTZ: This is Josh Hartz of
Westinghouse. |'min charge of NOTRUWP.

West i nghouse basically has two different
ECCS categories, high- and | ow pressure plants. The
Beaver Valley cases that you saw the other day woul d
be what we would consider a high-pressure plant
because they had safety grade charging plants. The
two-1 oop plants do not have that capability. They' ve
got dedicated SI punps instead.

MR DUNNE: This is Ji mDunne.

| think the big difference is that Beaver
Val | ey' s high head safety injection punps can punp in
agai nst RCS pressure whereas our high head punps
can't. But it gives us nore flow capability at the
| ower pressures.

MR. SIEBER So you have to wait. Before

you can inject at all, you have to have sone bl ondown?
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MR. DUNNE: Pressuri zati on of the RCS

yes.

MR HARTZ: This is true, but the SI set
point is typically around 1700. So even with the very
smal | breaks, they depressurize quite quickly and go
past that. So these punps inject very quickly into
t he transient.

MR. FINLEY: Ckay, on this slide you see
the current results and the EPU results for smal
break LOCA Pcl ad tenperature. Two key points to take
away fromthis slide:

One is the EPU result, 1167, for the
[imting break size, which | believe is two inches,
right, Josh? --

MR HARTZ: That is correct.

MR. FINLEY: -- is very low, 1167, quite
a bit less than the 2200.

MR. WALLIS: Using a different nethod than
the current method, is it?

MR. FINLEY: The nethod is the sane. Both
anal yses use NOTRUMP net hodol ogy.

The second key point to take away, as you
already allude to, Dr. Wallis, is that the current
result is actually a little higher than the EPU

result. That is unexpected, but it is due to a
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physi cal phenonenon in the NOTRUWP analysis that
relates to |loop seal clearing, which at the tine in
1994 t he anal ysis chose to | eave al one because it was
still an acceptable result by far.

MR. VWALLIS: The prediction using this
9595 nmet hod or is this sone other sort of conservative
approach? What is the nethod that is used?

MR HARTZ: This is Josh Hartz.

This is not a best-estimate approach. It
is an Appendi x K nodel .

MR WALLIS: This is an Appendi x K run?
Ckay.

MR HARTZ: That's correct.

MR VWALLIS: So it is pretty low for
Appendi x K, isn't it?

MR. FINLEY: Yes, that's the point. Very
| ow for Appendix K A good deal of margin on snal
break LOCA.

| will also point out that you see the
maxi mum transi ent oxidation there, .07 for EPU, well
below the limt. W also add in the pre-transient
oxi dation level and we control that in the reload
analysis to make sure the total stays below the 17
per cent .

MR. S| EBER: Now this is for the worst-
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case smal|l break? What size is this?

MR FINLEY: That's correct. This is a 2-
inch break, is the worst case for G nna.

MR. SIEBER. Did you nodel in quarter-inch
increments or?

MR. FINLEY: W did a spectrum of anal yses
usi ng the standard Westi nghouse nethod. | believe it
was the 1.5-inch, a 2-inch, and a 3-inch break.

MR. SIEBER. That's pretty gross.

MR. FINLEY: W didn't go to the quarter-
inch level. | think you saw Beaver Valley did that.
The reason is because we have so nuch margin here.
Because that Pcl ad tenperature is so | ow, Wstinghouse
hasn't seen a large variationin the Pclad tenperature
at this low | evel

Josh, you m ght be able to speak to that?

MR. HARTZ: Yes. Actually, in this case
we did go off and | ook at quarter-inch intervals just
to assure ourselves that that wouldn't be the case.
Because when t he whol e i ssue of break spectrumup in
t he Beaver Valley analysis review, we wanted to nmake
sure that everybody was captured in that regard. So
we used G nna as a test case to kind of confirmthat,
and it did not show nuch variation in the results.

That is mainly because this is not a
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boil of f -- the boiloff turbine PCT plants are the ones
that are sensitive to that. Beaver Valley would fit
into that category.

MR. SIEBER. So you actually did do the
wor k?

MR HARTZ: Yes, we did. It would not be
in Gnna s SER though.

MR. FINLEY: Yes, it was not a part of the
licensing report, but they did that after the fact in
response to requests for additional informtion.

MR. SIEBER Basically, what you are
saying is you didn't find rmuch sensitivity with regard
to break size?

MR. HARTZ: No. No, not for a plant of

this type.

MR. S| EBER.  Ckay.

MR. WALLIS: Assunming a zero break size,
t hough, is --

MR SIEBER That is one of the better
br eaks.

MR. WALLIS: Better points, right.

(Laughter.)

When you did the |l arge break, you did use
t he 9595 met hod?

MR. FINLEY: That's correct. The large
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break was the best estimte --

MR. WALLIS: Because you got better
results, presumably, than using Appendi x K?

MR. FINLEY: The large break for Gnna is
the limting LOCA, and we did need the --

MR. WALLIS: Here Appendi x K is okay, and
it's sinplest, so you just did it?

MR. SI EBER: WAs your accunul at or pressure
al ways 700 or is that a change?

MR. HARTZ: No, that's -- the two-Ioop
pl ants have 100 psi higher design limt than the
t hree- and four-1oop plants.

MR. SIEBER. Ckay, but that is all for
| arge break protection?

MR. HARTZ: They do give you benefit in
smal | break space, and that is one reason why the
small break results are so good in this case, is
because they are junping into the transient even
sooner. Because you go into a depressurization
phase - -

MR. SIEBER R ght.

MR. HARTZ: And once you hit the set point
of the accunulators, they deliver enough water to
term nate your heatup. So, yes, in small break space

they do tend to help you out, especially nore in the
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three-l1oop plants where we have the safety grade
charging, and the flows to nmitigate the accident
aren't as marginal here.

MEMBER KRESS: | don't know if you can
answer this or not. |If you used the transition break
size, could you have a substantial increase in power
and still neet the rules?

MR. HARTZ: Are you referring to the
5046( a) ?

MEMBER KRESS: Yes. | know you nmay not be
prepared to answer that, but | was just curious.

MR. HARTZ: | guess in ny judgnent there
woul d probably be sonme ot her accidents waiting to get
into the way of that.

MEMBER KRESS: Wiiting to catch you
before --

MR. HARTZ: Yes. So in LOCA space they
tend to do pretty well, the two-loop plants.

MR. WALLIS: This plant is large break
LOCA-limted. So if you back off a bit on the |large
break LOCA criteria, you mght gain a bit.

MR. HARTZ: It woul d open sone things up.
It is a possibility, but | think their |arge break
results were pretty good to begin with conpared to

what some ot her plants woul d be.
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MR FINLEY: Right.

kay, so just to summarize quickly, snal
break, a significant amount of margin to the
acceptance criteria.

MR WALLIS: In this case the safety
analysis |limt is a | egal one, not one specified by
t he vendor and the |icensee.

MR FINLEY: That is correct. That is
correct.

Wth respect tolong-termcooling, sone of
t he key aspects of the G nna design that cone into
play: again, the high head safety injection punps.
These punps are aligned to the cold | eg.

W al so have | ow head safety injection
punps. W call themresidual heat renoval punps, RHR
punps. They are aligned to the upper plenum | wll
show you a diagramin a second, the sane nozzl es that
| think JimDunne had on his slide earlier.

But these inject directly into the upper
pl enum

MR. WALLIS: Do you understand how t he
water gets down into the core fromthere? It is a
counter-current-flow situation.

MR. FINLEY: Yes, actually --

MR. WALLIS: Because it has to be | opsided
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or sonething with flow down on the outside and steam
coming up in the mddle or sonething?

MR. FINLEY: Right. 1In fact, in a couple
of slides | will showyou physically where the nozzl es
are with respect to the core.

MR WALLIS: Wll, you' ve got water up
there and it has to come down here.

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

MR WALLIS: It is cold water, so the
steamrushi ng up to condense on it, and so concei vably
you have a CCFL-type situation

MR. FINLEY: Right.

Gordon, click on that slide there and
let's see what we've got.

Al right, this just shows --

MR WALLIS: W can see the hole.

MR FINLEY: ~-- the elevation of the
nozzl e there in between the hot and the col d nozzl e on
t he reactor vessel.

Next slide, Gordon

MR WALLIS: Yes, as far as into the --

MR. FINLEY: And here, the plan view shows
where the nozzles would inject.

MR WALLIS: | think it makes a pool up
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there, as | renenber. Doesn't it make a pool up in

there? It fills up. Doesn't it fill up that plenum
to sone extent and then it sonehow drains down in
preferred | ocations?

MR. HARTZ: Dr. Wallis, you're probably
referring to the early phases of a large break
transi ent where you could be CCFL-limted in upper
pl enum vyes. Yes, but in the |long-termcooling
situation, the steam ng rates --

MR WALLIS: Ckay, yes, I'mreferring to
a different situation.

MR HARTZ: Yes.

MR FINLEY: And I'Il actually in a future
slide --

MR. WALLIS: Do you understand that fully,
do you?

MR HARTZ: Yes.

MR. WALLIS: O course you're going to say
yes, | know.

(Laughter.)

It was a concern of mne at one tine.

MR. HARTZ: Yes, with the UPI plants and
with the Iicensing of SECY originally, that was a big
concern, tomtigate the | arge break transi ent because

of the water holdup in the upper plenum
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MR. FINLEY: And | will actually speak to
this mxing assunption that we make with respect to
long-term cooling in this UPlI injection here in a
coupl e of slides.

MR WALLIS: You'll cone to that?

MR FI NLEY: Yes.

MR WALLIS: Ckay.

MR. FINLEY: So the point here would be we
have the high head SI punps to the cold legs, the | ow
head SI punps to the upper plenum and when they are
both injecting simultaneously --

MR. WALLIS: These |ook like hot |eg
i nj ection.

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

MR WALLIS: You don't have to switch it
on? It just happens?

MR. FINLEY: That is correct. It just
happens. They are aligned permanently this way. W
verify valve |ineups and | ocked val ves, and so forth,
to make sure they inject in this manner.

kay. And just fundanentally -- and |'m
sure you tal ked about this some with Beaver Valley --
if you have the break on the hot side, you need the

injection on the cold side to get the flush through
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the core, and the converse.

MR. WALLIS: You' ve got both of them

MR. FINLEY: Say it again?

MR. WALLIS: You've got both of them here?

MR FINLEY: That's correct.

MR. WALLIS: You're comng from both
si des?

MR FINLEY: That's correct.

Okay. Just to wal k through the |arge
break sequence here, of course, by definition,
essentially, for the break size, the RCS rapidly
depressuri zes to bel ow both the high head SI and the
| ow head SI injection points. So you get the
si mul t aneous i njection early on, and t hat prevents any
bui | dup early on of boron.

As the refueling water storage tank
| oners, the level lowers, at that point we switch to
the recirculation node nanually. At that point we
actually turn off the high head safety injection
punps.

| am sure you would ask why, but
fundanmental | y G nna was not desi gned for sinmultaneous
i njection throughout the recirculation process. In

fact, early on in the large break LOCA scenario the

sunp tenperature is higher than would support the
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required NPSH that is needed to run sinmultaneous
injection for the whole course of the recircul ation.

So we turn off the high head SI punps and
then turn themback on. Wat we have verified through
this long-termcooling analysis is that we turn them
back on prior to the point that we woul d have
concentrated then to the saturation point for boron.

MR. SIEBER. How nmuch tinme is that?

MR. FINLEY: And I'lIl get to that in the
next slide.

The ot her point to nake here -- and | w |
showit on the next slide internms of a better view --
but, conservatively, we don't take credit for the
upper plenum injection essentially mxing with the
core volune region to prevent concentration of the
boron. That is a very, very conservative assunption.

Then the operators procedurally wll
restart those high head safety injection punps to
agai n restore sinultaneous injection.

CGordon, if you will go to the next slide?

In terns of the anal ysis that was done --
and this was in response to the NRC s staff questions.
As you probably are aware, they questi oned, how are we
determ ning what the void fraction in that water in

the core region is and exactly how are we cal cul ati ng
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the two-phased | evel and the volune, the m xing
vol une. Those were good questions that we really had
sinplified in the past.

But in response to those questions, this
time we did an analysis using the Wstinghouse
COBRA/ TRAC net hod to determ ne what the void fraction
was and take account for that, as well as what the
dynam c pressures are around the |oop and how that
af fects the two-phase level. So all that is accounted
for in this concentration analysis that was done.

Gordon, why don't you click on the first
one?

Here is the void fraction versus time for
a large break. You can see it starts up on the order
of .75, .8, and down to just under .55 for the void
fraction.

And next slide, Cordon.

Sort of the converse of that is the m xing
volume. This is how, with that void fraction, the
vol une of wat er changes over tinme for the | arge break.
So that now is calculated explicitly wth the
COBRA/ TRAC code.

MR WALLIS: It is throwing away all the
upper plenuminjection water.

MR FINLEY: [I'Ill tell you what, let's
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hol d that thought. | will show you the control vol une
t hat we use.

MR. WALLIS: You are not taking credit for
it in this volune?

MR. FINLEY: Right, we are not taking
credit for any of the water conming in fromthe UPI up
above after this point.

MR. WALLIS: So where does it go then?
You just ignore it? Just ignore it?

MR. FINLEY: | will show you in a second,
Doct or .

Next slide. Maybe the slide before there.
There we go.

Here is a depiction of the m xing vol une
that is used. This is the expected condition.
Actually, this was not what was used in the analysis
but what woul d be expected woul d be that you woul d get
some upper plenuminjection that would then mx with
this entire region, bothin the core region and in the
upper plenum Because this is obviously a very
turbulent region, thereis alot of boiling go on, we
woul d expect significant mxing here. Then, of
course, some anmount of that is out the break.

Gordon, go to the next.

MR. WALLIS: So you are assuning the Sl
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flow just gets washed out in the break?

MR. FINLEY: Right, correct.

So next slide, Gordon.

What we do, very conservatively, is take
this m xing volune right at the bottomof the hot |eg
here, and then we assune the only upper plenum
injection flow that crosses the boundary is enough
flowto replace the boil off, the steamthat boils off.
Qobvi ously, very conservati ve.

The rest of the upper plenum injection
flowis assuned to go out the break, carried out the
break with the steam

MR, WALLIS: In reality, it is intercepted
by all those control rod tubes and things?

MR. FINLEY: Right.

MR WALLIS: And it drains down on then?

MR. FINLEY: The guide tubes, the rods,
and so forth.

MR. WALLI'S: The guide tubes and things.

MR FINLEY: Al that interference is
going to cause; plus, this is not a uniform these
assenbl i es are not produci ng uni form decay heat. So
you will get sonme hot assenblies with nore steam ng
and cool er assenblies with less steanming. Al that

would tend to drive mxing across this boundary, a
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significant amount of mxing. But we don't take
credit for that, haven't taken credit for that.

CHAI RVAN DENNI NG Now | am m ssing sone
el ement of that, and that is, so that the anount that
is going from the upper plenum injection down is
mat chi ng exactly the steamng rate? |Is that what is
goi ng on? Does that nmean that you have no water in
that period comng from the annulus? Fromthe
downconer ?

VR. FINLEY: Right, right. This
particul ar break, this is a hot side break. This is
prior tothe SI punps being started, restarted. So we
have no flow comng in fromthe cold legs at this
point in tine.

MR. VWALLIS: Well, you m ght have negative
flow, wouldn't you? |If you have enough pressure drop
out the break, you m ght actually depress the | evel in
the core, wouldn't you?

MR. FINLEY: Right. W have adequate fl ow
here from upper plenuminjection to replace the
boiloff. Again, the level is calculated dynamcally
with that COBRA/ TRAC code, so that we know exactly
what the pressure drops and the nmanoneter effect
around the loop is doing to the two-phased |evel.

MR. WALLIS: | was just concerned about
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taki ng too much of this safety injection out the break
and produce a back pressure that actually depresses
the level in the core.

MR. FINLEY: Essentially, we maintain a
t wo- phased level in the core region, which just
reflects that the pressure drops due to steamfl ow out
t he break, yes.

MR WALLIS: Al right. And SI flow?

MR FINLEY: That is all calculated
dynam cal |y now.

MR WALLIS: And SI flow, too, isn't it?

MR. FINLEY: Well, right now we don't have
the SI flow This is the period of tinme while the Sl
is turned off and we are calculating an increase in
boron with the SI --

MR. WALLIS: So the figure doesn't apply
t hen?

MR. FINLEY: Right. As soon as we Kkick
the SI punps on and then we get flow --

MR WALLIS: Oh, I'msorry, Sl is a
different thing. | mean the UPlI, the UPI

MR. DUNNE: Between | ow head and hi gh head
Sl.

MR. FINLEY: |I'msorry. W don't have the

hi gh head SI punps on yet in this particul ar di agram
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Once they are turned on, you would get the flowin the
cold Il eg and then up through the core.

MR WALLIS: It is the UPI flow | nean.
That produces pressure to drop out at the break --

MR. FINLEY: Right.

MR. WALLIS: -- which can depress the core
level, can't it?

MR. FINLEY: The steamflow and the UPI
fl ow t oget her woul d produce --

MR. WALLIS: That woul d depress the core
| evel ?

MR. FINLEY: Right, that produces a --

MR, WALLIS: So it reduces your m Xxing
vol une?

MR FINLEY: That is correct. W have
taken that effect into account. That is correct, yes.
Yes.

CHAI RVAN DENNI NG Now, as you are talking
about this, thisis nmerely the cal cul ati on of how rmuch
boron is concentrating in this period? This is not
something that you are doing with a dynam c code
conmput er code?

MR. FINLEY: | showed you previously the
input that was taken fromthe dynam c code

COBRA/ TRAC - -
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CHAI RVAN DENNI NG Yes.

MR FINLEY: -- that related both to void
fraction and m xi ng vol une.

CHAI RVAN DENNI NG Yes.

MR FINLEY: That was then fed into,
essentially, a hand-calculation nmethodol ogy that
conservatively bounded that i nput fromthe COBRA/ TRAC
cal cul ati on.

CHAI RVAN DENNI NG  Yes. So you ran the
COBRA/ TRAC t hrough the entire scenario?

MR FI NLEY: Yes.

CHAI RVAN DENNI NG And when you did that,
you had sone different behavior; that is, the anount
of flow that was occurring from the upper plenum
i njection was probably not exactly nmatching what is
going -- | mean, isn't it possible you had sone flow
com ng down the downconer at that stage, even though
you had UPI injection and not Sl injection or is that
i npossi ble? O was there even negative flow through
t he | ower pl enunf?

MR. FINLEY: Maybe you can help ne out.
|"mnot sure if we had any flowin the SI -- excuse ne
-- in the cold leg or not.

MR FINK This is Dave Fink from

West i nghouse.
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Yes, what we did was we used a dynamc
code sinply to adjust our mxing volume, our control
vol une, to account for core voiding.

CHAI RMAN DENNI NG~ But you ran your system
code through the whole scenario, right? Forgetting
about what i s happening with boron, you ran it through
t he whole --

MR. FINK: Right.

CHAI RVAN DENNI NG And so, as a function
of tinme, you have tenperatures in the core; you have
void fraction in the core, and this kind of stuff?
Ri ght ?

MR FINK: That is correct. Correct.

CHAI RVAN DENNI NG  During this period we
are tal ki ng about, was there any flowin the positive
direction? | nean, was there any flow in the norna
direction of water com ng down the downcormer and up
t hrough the core or how was it --

MR FINK We didn't |ook at --

CHAI RVAN DENNI NG How did you treat it?

MR. FINK: -- those particul ar regions.
The problem as we have it outlined here is the
stagnation, the stagnant pot. So under the classic
t hree-1oop/four-1oop design, the stagnant pot has

al ways been a cold leg break with overflow out the
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br eak.

For a UPI plant for the |longest tine we
said there is no real stagnant pot scenario, but if
you look at the way we conservatively outline the
control volune, you would say, yes, there could be a
stagnant pot scenario. That scenario is where the UP
fl ow crosses the upper plenumand goes out the break.

So in our dynamc code we didn't really
| ook at what was happening in the downconer.

MR. WALLIS: Wat we are concerned with
here is not when it is stagnant but when it is in
reverse flow, that the flow actually comes out into
t he downconer, depresses the level in the core, and
decreases your m xi ng vol une.

| s that precluded by your analysis?

MR FINK: Well, we are |ooking at an
equi libriumcondition clearly.

MR VWALLIS: It has to go all the way
around the | oop?

MR. FINK: That is correct. W did spend
nost of the tinme, nost of the inspection of the
COBRA/ TRAC runs actually | ooking at what happens in
t he core region.

| see Mark put the slide up there.

MR. FINLEY: Yes, | just pulled this from
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-- actually, it is an RAl response that we haven't
formally sent in yet, but we have shown it in
prelimnary formto the staff, to docunent the flow
t he COBRA/ TRAC woul d cal cul ate over what we'll cal

t he col d sections versus the hot sections in the core,
where you actually see sone downward flow over the
cold sections of the core and upper flow over the hot
sections, as you woul d expect.

MR. WALLIS: Average flowrate --

MR. FINLEY: So the average flow would
be --

MR, WALLIS: |Is the average flow zero or
is it positive or negative?

MR. FINLEY: The average fl ow woul d be
negative to replace -- correct ne if I'"'m wong --
woul d be negative to replace the steam flow, the
boi | of f.

MR FINK: | think the answer to the
original question, we would expect virtually no flow
in the downconer and up through the |ower plenum
because the fl ow woul d have to -- there i s nowhere for
anything to go. The equilibriumlevel --

MR. WALLIS: Yes, but if there was a
pressure drop onit, it could be pushed one way or the

other, couldn't it?
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MR. FINLEY: Yes, but then it is just al

wat er head laying on top of the core region, and it
will tend to conmunicate that effect into the cold
| egs, but that water will quickly fill up and seek an
equi li brium throughout the whole rest of the reactor
cool ant system

MR. FINK: Yes, the problemstatenent is
an equilibriumcondition.

MR. FINLEY: Right. So we don't think
there would be any significant flowin that cold | eg
wi t hout the SI punps, the high head SI punps running.

MR FINK | think on this slide here the
thing that we are nost interested in is, what happens
in the COBRA/ TRAC nodel s, a hot core channel, and then
peri pheral channels. dearly, what we see, as
evidenced in this plot here, is you get significant
upward flowin the center hot channel s and significant
downward flow in the outer channels.

The flow that actually crosses the upper
plenumin the top of the core is |ike an order of
magni tude nmore than the boiloff. So that shows that
you have significant circulation within the core
regi on.

MR. WALLIS: Conpletely independent of the

effects of the boron density, and so on?
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MR FINK: That is correct.

MR WALLIS: Wich would enhance this
per haps.

MR. FINK:  Perhaps.

One other thing to take i nt o account here,
the UPI flows are very high relative to the safety
injection flowrates. | mean you are down at real |ow
pressures at this point when these punps are
injecting. The volune flowrate is very high being
delivered in this situation

W are only assuming a little fraction of
it for nmakeup, and then everything else is just
getting discarded.

MR. FINLEY: Ckay, so to carry on with the
anal ysis, we do take credit for m xing of one-half of
the ower plenum W take credit for sone of that
volune, and that is based on testing that has been
done previously. W think that is a conservative
estimate of the amount of contribution you would get
fromthe | ower plenum

W have cal culated -- click on that slide
t here, Cordon --

CHAI RVAN DENNI NG  And you base that on
t he BACCHUS tests?

MR. FINLEY: That's correct.
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CHAI RVAN DENNI NG |s that what you neant?

MR. FINLEY: That's correct. W have
cal cul ated, based on that m xing volune assunption,
the time to concentrate the boron, again, using the
saturation limt that is associated with atnospheric
pressure, a time to reach the saturation limt of
approxi mately six hours and 13 m nutes.

MR, WALLIS: But it is really unrealistic
to assunme that all that upper head injection, upper
pl enum i nj ection, goes out the break and doesn't --
some of it doesn't go down to the core, especially
since you've got this circulation pattern and
everyt hi ng goi ng on.

MR. FINLEY: That is correct.

MR. SIEBER. |If you don't know what the
mxing really is, you are sort of forced to nmake that
assunpti on.

MR. FINLEY: Right, right. And this we
will say: W have enhanced this nethodol ogy greatly
in response to sonme of the staff's recent questions.
So | am sure down the road we are going to |ook at
taking credit for those sorts of things. But because
we were resolving this on the EPU schedul e, we want ed
to do it conservatively.

MR WALLIS: Well, because it can be
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resolved without allowing any of the water to cone
down, you don't worry about it?

MR FINLEY: Right.

MR WALLIS: But if it couldn't be
resol ved, then you m ght do a nore realistic anal ysi s?

MR. FINLEY: That is correct. That is
correct.

Now | rmentioned to you with respect to
sunp tenperature we need to have the sunp tenperature
come down somewhat in order for the operators to
restart those safety injection punps.

If you will ook at this one slide here,
we have calculated that at 190 degrees we have
adequat e NPSH, whi ch occurs about four hours. Again,
this is for the type of an accident that would
maxi m ze sunp tenperature.

CHAI RVAN DENNING I n this plant how are
you getting your |long-termcooling for contai nnent in
the sunp? 1Is it through sprays and a heat exchange or
on sprays or what is it?

MR.  FINLEY: It is RHR punps on
recircul ation.

MR. DUNNE: And contai nment is contai nnent
air coolers.

CHAI RVAN DENNI NG You have safety grade
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contai nment in those cool ers?

MR. DUNNE: Yes, we do. Basically, we
have a contai nnent spray systemand a contai nnent air
cooler system W use both of them during the
i njection phase of LOCA. Wen we go into recirc, we
basically termnate containment spray, when we
transition to recirc, and we just use contai nment air
coolers to do | ong-term cooling containment.

CHAI RVAN DENNI NG  Cooling the sunp is
occurring by cooling through the --

MR. DUNNE: Well, the sunps basically are
| ow head SI punps take their suction off the sunp;

t hey punp t hrough a heat exchanger, and t hen that heat
exchanger then delivers | ow head back to the RCS. W
can also piggyback our SI punps off the | ow head
di scharge coming out of basically nobile heat
exchanges.

MR. FINLEY: Right. So the point of this
slide is to show that at four hours we would be able
to turn back on those SI, high head SI punps, and
procedurally we are going to set that tinme at four-
and-a-half hours to make sure we have some margin
here. Even at that four-and-a-half hours, that shoul d
be well before thetine to conservatively saturate the

core region wth boron.
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Next sli de.

kay, now we will shift gears to small
break, a different scenario.

CHAI RVAN DENNI NG A qui ck question, and
that is, is it possible that for this plant we are
overconplicating things? | nean, as | |ook at the
configuration here in this scenario, | nmean the
feelingisit is probably not areal scenariointerns
of boron concentration. | don't know what reality is.

Here we are now requiring you to turn on
SI at a particular point, but nmaybe that is not a big
i ssue anyway, Ssince you're not going to need the Sl

MR FINLEY: Right.

CHAI RVAN DENNI NG For it to go on too
early and you | ose the SI --

MR. FINLEY: This is conservative. W
have made sone changes to the analysis nethod here
that we want to cautious about. W are doing it on a
constrai ned schedul e to support the EPU

So it does not inpact safe operation in
ternms of doing sonething that is not smart. So we
felt that this was the right conservative approach

Okay, with respect to small break, here
the difference, the key difference is that the RCS

wi || depressurize bel owthe high head SI pressure but
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not below the wupper plenum injection pressure.
Renenber, | said that that is around 140 psia for the
upper plenuminjection point.

So there are many small break sizes which
won't cause you to rapidly depressurize bel owthat 140
psi point. So the significant difference here is we
need to take credit for operator action to help that
depressuri zation process, which is really a part of
our normal LOCA response procedures. That is nothing
new. Operators are going to want to depressurize to
stop an unisol atable | ead regardl ess of the boron
situation. So we are just taking credit for that in
t he boron scenario, as | wll discuss.

So for the period of tine that the |ow
head SI punps are not injecting to the upper plenum
we do expect there will be some concentration of the
boron in the core region, where you have boil off
occurring and |eaving behind boron. So we would
expect sonme concentration there.

But the operators woul d depressurize the
pl ant. Again, once you depressurize to bel ow t hat
upper plenuminjection pressure, you would get a
simul taneous injection setup, both from the upper
pl enum and the cold | egs. That would flush the core

for a break on either side.
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Ckay, next slide.

Wth respect to the analysis that was
done, again, we used the dynamic, in this case,
NOTRUWP anal ysis methodology to calculate the core
voi ding and the m xing | evel, et cetera, to feed into
t he concentration study.

A 4-inch break was conservatively used to
bound all of the snmall breaks in this particular
study. W didn't take credit for any benefici al
effect of sunp additives. W have sodi um hydroxi de
added, and that would have a beneficial effect. W
did not take credit for that.

We calculated a tine to reach the boric
acid solubility limt of six hours and 48 m nutes
assumng that the solubility limt is established
based on at nospheric pressure conditions.

CGordon, if you would click on that one
slide?

So here a simlar curve that you saw for
| arge break; this is for small break. As long as we
initiate the upper plenuminjection prior to six hours
and 48 mnutes, we would stop the concentration
process at about 29 weight percent, and that's the
l[imt that corresponds to the atnospheric pressure

condi ti on.
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MR. WALLIS: Stopped because the UPI now

fl ows through the core?

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

Ckay, click on this one here, Gordon.

So it is inmportant now for the operators
to depressurize the plant prior to that six-hour-and-
48 timefrane. So what we did is, again using the
NOTRUWP anal ysi s met hodol ogy and taki ng credit for the
operat or actions, conservatively taking credit for the
operat or actions that woul d occur in the EOP response,
we woul d get bel ow the upper plenum injection point
wi thin about five, five-and-a-half hours.

So at that point, wthout any further
action, essentially, the upper plenuminjection would
kick in based on the RHR punp shut off head.

MR. SIEBER. How do the operators
depressurize the plant? Wat do they do?

MR FINLEY: The first choice for the
operators woul d be to use the steamdunp system That
is not what we used here. O course, steam dunps
woul d requi re of fsite power avail ability and condenser
vacuum

MR. SIEBER R ght.

MR. FINLEY: So what we nopdel here is
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at nrospheric dunp valves. So they would use the

at nrospheri c dunp val ves next after the steam dunps,
and if they were to fail, then we would revert to use
of PORVs.

Next slide, please.

So to summari ze, we feel the G nna design
is robust with respect to having the upper plenum
injection point as part of the two-loop Westinghouse
desi gn.

W have significantly upgraded the
anal ysis to address the staff concerns with respect to
void fraction, mxing volume, and decay heat. |
didn't nmention the fact that the staff questioned the
uncertainty val ue used on decay heat. Essentially, we
used the Appendix K uncertainty for decay heat, and
that will prevent boric acid precipitation based on
the design and the operator response in the LOCA
pr ocedur es.

Any questions?

(No response.)

Then | will turn it over to Len Ward.

CHAIRMAN DENNING | think we will
probably take our break now. |Instead of doing that,
we will take our break. We will take our lunch break
right now, and we will pick up at 10 mnutes before
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1: 00.

(Wher eupon, the foregoing matter went off
the record at 11:50 a.m for lunch and went back on
the record at 12:51 p.m)

CHAI RVAN DENNING | think we are ready to

restart. So you can just go right ahead, please.

MR WARD: | ambasically going to talk
about the sane itenms, subjects, | did on Beaver
Valley. It is just the equi prent has changed; the
objectives are still the sane though.

So | amgoing to talk about, first, just
qgui ckly the ECCS design, showyou a little picture on
why the limting break for a large break is different
fromthe cold break. You know that, but | think it
just helps to set up what | am going to say.

Then I will talk about |arge break LOCA
| amonly going to talk about |ong-termcooling, and,
of course, that is boron precipitation. You need to
be abl e to renove decay heat for an extended period of
time. It is criteria five. |In order to do that,
you've got to put in nore water than you are boiling.
Then you have to nmake sure the boron, the boric acid
doesn't precipitate.

For smal | breaks, | will tal k about short-

term behavior. Again, that is PCT, clad oxidation.
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Then 1 wll also talk about boron
precipitation for that because it is an issue for
smal | breaks as wel .

Then we can summarize wth sone
concl usi ons.

Gnnais atw-loop plant. This plant is
different fromall the other plants in that it has an
upper plenum injection system that delivers |ow
pressure fl owthrough two ports into the upper pl enum
Then it has cold leg injection. They call it high
head safety injection. That is delivered to the cold
| egs.

So the operators don't have to realign
HHSI. Al they've got to do is nmake sure the pressure
is low enough to get that |ow pressure punp on, and
then they will have a flushing situation.

Now t hey nentioned in the | arge break LOCA
when the RWST drains, and that takes 24 mnutes for
the limting | arge break, they turn off the high head
punp. You' ve got |ow pressure injection going in.

So for the purposes of a boron
precipitation calculation, that break is going to be
wor se because we are going to make the assunpti on t hat
it doesn't flush the core. There is water going in

that keeps it covered, but we are going to assune it
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concentrates. W are not going to take credit for any
of the circulation, if that exists. So we are going
totry to do a bounding cal cul ation there.

Before | get intothe picture, | think you
sawthis. Here's the high head safety injection punp.
It has a shutoff head of around 1400 pounds.

This is the inportant one. It is the |ow
pressure. | guess they call it RHR

This is the curve and this is how I
received it. So this is what | put in the code.
think the flow really would behave this way, but we
are assuming that there is no flow -- you've got to
get the pressure bel ow 140 pounds to get the system
on. So for the small break where you' ve got to cool
the plant down, that is the item we are going to be
concerned w th.

| think ny analysis shows you are up in
this range where |I've got at six hours, | nean you are
at 60 to 80 pounds per second. The boiloff is |ike
23. Renenber this is a small plant. So just renenber
that is a key ingredient.

My cartoon here is not to scale. | am
sure Sanjoy wouldn't like it, but it is sinple.

This is at the wong | ocation, but | want

to show that the UPI cones in the center line to the
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hot | eg through two connections, and then you have hot
side and high head safety injection conmng into the
cold | egs.

So after 24 mnutes inthe | arge break, if
you turn this off, the hot leg break would becone
l[imting because thereis no flowfromthe cold to the
hot side. W are going to assume that any of the ECC
coming in fromthe UPI doesn't flow in and m x and
flush it out. W are just going to assune that it
just replaces -- just keeps the core covered in
concentrates. So that is why the hot leg break is
going to be limting for this plant.

MR. VWALLIS: Now woul d you explain why the
core is stagnant?

MR WARD: Well, | can show you, explain
why. The core is not really stagnant. It is boiling.
Steamis rising and water is flowi ng down counter to
it to replace the boil off.

MR. WALLIS: Were is that flow com ng in,
t hough?

MR WARD: If you will recall, they
showed, the Gnna people showed a WOBRA/ TRAC
calculation. That is their best-estimate cal cul ation.
| asked themto run that.

| will get to the reasons why. | nean
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when you see when the boron starts to build up, but
that is a few slides later.

What that cal culation shows, the water
goi ng down t he peri pheral assenblies and rising up the
center. So it is just sitting there circulating,
replacing the water that is boiling off.

So the flow in the central part of the
core is upflow, and the flow down is really cold
peri pheral bundles --

MR WALLIS: If you | ook at the whole
| oop, conceivably, you could have this UPI comng in

and the flow actually going up the downconer and

around.

CHAI RVAN DENNI NG Well, actually, you
can't.

MR WARD: | don't see how you could
get --

CHAI RVAN DENNI NG W' ve got a hot |eg
br eak.

MR WARD: Yes, it is a hot |eg break.

CHAI RVAN DENNI NG A hot | eg break, right,
and we are |l ooking at large --

MR WARD: Here's a 2-foot hole. There is
a 2-foot hole right here. This is 14.7.

MR. WALLIS: Everything is the sane

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

175

pressure?

MR. WARD: You' ve got cold side injection,
and the first 24 mnutes you' ve got forward flow |
nmean everything is going to be pushed out.

MR WALLIS: Well, that was ny question.
Everywhere at a certain |level you get atnospheric
pressure.

CHAI RMVAN DENNING  Yes, and it can't go
around the | oops.

MR. WARD: I n other words, what's on, just
the UPI?

CHAI RVAN DENNI NG Just the UPI is on

MR. WARD: Ckay. Well, the accumul ators
and HHSI punp have filled the systemup. So any nore
water that | had in excess of the water is going to
spill out the break.

MR WALLIS: It can't push through the
| oop seal or sonething?

CHAI RVAN DENNI NG No.

MR, WARD: No.

CHAl RMAN DENNI NG Because you can't get
over the steam generators --

MR. WARD: There's a steam generator here.
It has got to flow over the steamgenerator to get to

the loop seal. There is just a water level, there is
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a weir here. So it is going to sit.

CHAIRVAN DENNING So it is really
stagnant there in this case where --

MR. WARD: Unl ess you boil off the water
-- maybe if you' ve got sone wall heat on that side and
you boil off alittle bit, | think you could get sone

oscillations, and then that would probably pronote

mxing. But |I don't want -- they are not going to
take credit for that. | just want it to buildup --
let's try to make this the worst -- let's beat it to

death. That is what | amtrying to do.

These are all good questi ons.

MR. WALLIS: So there is no way the water
can go up and spill over that |oop seal until that
| oop seal -- is the loop seal full of water, too?
Does the water |evel --

MR. WARD: Renenber we've got a hot |eg
break. There's no steam bi ndi ng probl em here. The
steamthat is building up in the core, where does it
go? It goes out this huge hole.

MR. WALLIS: So everything there is at
at nospheri c pressure?

MR. WARD: Yes, | amassunming we are at
14.7 in this guy right here, 14.7 everywhere.

MR. WALLIS: How about the other way? The
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other way is --

CHAI RVAN DENNI NG You nean the ot her hot
| eg?

MR WARD: Well, the other hot leg -- |
nmean you've got two hot legs. | nmean the steamis
goi ng out that hole in the hot | eg.

MR. WALLIS: So | suppose as long as it is
a big break this is okay?

MR. WARD: This is a doubl e-ended break,
yes.

MR WALLIS: Ckay.

CHAI RVAN DENNI NG Wl |, actually, we did
mss the possibility of steaming going up into the
st eam generator, condensing in the steam generator.

MR. WARD: The path of |east resistance is
probably right out the side and then just fl ow down a
hot |l eg, go up a bend, and then contract and get into
those tubes. | think it is going to go out the hole.

CHAI RVAN DENNI NG But you absolutely rely
on water recirculating back into the core?

O herwise, there is no way to keep the core cool.

MR. WARD: Right. The key ingredient here
is the LPSI punp, this UPI punp is putting in far nore
wat er than you are boiling.

CHAl RMAN DENNI NG Yes. It can fl ow down
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some way to get into the core.

MR WARD: It is going to spill out that

hol e.

MR WALLIS: It will fill up the vessel
won't it?

MR. WARD: Yes, sure.

MR. VALLIS: So just lower the curtain and
end the pl ay.

MR WARD: Right. That's right.

CHAI RMVAN DENNI NG  That is a good
guesti on.

MR. WARD: So for large breaks, what do
they need to do since you turn off the high pressure
punp once the RWST drains? They' ve got to turn it
back on, and you've got to turn it back on before you
woul d predict precipitation. It is sinple.

They don't have to split the --

MR WALLIS: But you are foolishly
throwi ng away the other water, aren't we?

MR. WARD: Yes. But now for snall breaks,
the pressure -- you have to renenber in the |arge
break it gets down bel ow 140 pounds, but for a snal
break you can be above 140 pounds for a long tine. So
what do you want it to flush the core in order to get

bot h systens wor ki ng? Renenber the HPSI punps work or
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that high pressure punp is working in the beginning.
W need to get the pressure down so we can get that
ot her punp fromthe hot side, so that if the break is
on the cold or the hot side, it will just flush.

So the key ingredient thereis to cool the
pl ant down, and that is where the operator actions
come in. Long-termcooling is different than short-
term behavior PCT. The ECC is designed to keep the
tenperatures low. The operators should just verify
everything is on and diagnhosis. They shouldn't have
to take any action.

Inthe |l ong-termcooling they' ve got to do
things. So to control boric acid, that is on the
operators' shoulders. It is up to themto nake it
work. That is why we are focusing on this.

Thi s being a particularly different plant,
we had them do a lot of calculations. Let ne talk
about the | arge break nodel.

You' ve seen t he sanme nodel in the original
submittal that went back, the long-termcooling -- the
| arge break LOCA anal ysis was very crude. They used
a decay heat nultiplier of one. They assuned the
whole mxing line was full of [Iiquid.

W didn't like that. So we said, hey,

let's step back and let's do a little bit better
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cal cul ati on.

So they went and they did the cal cul ation
where they justified their m xi ng vol une, took credit
for the void fraction, so it is not solid Iliquid.

Now we are also wusing the sane
precipitation limt, 29 percent, and that is 14.7.

MEMBER KRESS: How good do we know t hat
number ?

MR WARD: What, that?

MEMBER KRESS: Yes.

MR. WARD: How good do you know t hat ?

CHAI RVAN DENNING Wl |, for pure boric
acid you know it well.

MR. WARD: |'ve got a curve fromthe boric
-- fromthe borax conpany. | wll just show you what
it looks |ike.

They have neasured the precipitationlimt
as a function of tenperature. W are down here around
29 percent, 212. |If you' ve got additives, it is up
here.

So we are essentially using this. W are
using the data fromthis.

MR WALLIS: Is this the sane borax | can
buy in the supermarket?

MR, WARD: It probably is.
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MEMBER KRESS: Twenty Mul e Team

MR WARD: | think it is.

MR. WALLIS: Twenty Mil e Team yes.

MR WARD: It is.

Soyouw !l recall thisis the calculation
| did, and it says, "delay” on it. You will notice
that it doesn't start until 24 mnutes. | will show
you anot her curve, but if you assune the boron buil ds
up fromtime zero, you are going to precipitate in
four-and-a-half, 4.8 hours.

| was really confused: How are they
getting this six hours and 13 mnutes? | couldn't
figure it out until we finally tal ked enough and
finally he says, "Ch, wait a mnute. W're not
letting buildup until 24 m nutes.™

The reason, the logic for that is during
the initial portion of the large break LOCA | have
hi gh pressure punps on; | have a hot |eg break.
There's a lot of forward flow. You are depressuri zi ng
in that upper plenum It fills up. It is probably
going to concentrate within maybe the first severa
hundred seconds.

But once you fill that vessel up, you've
got 80 pounds per second going on in one side and of

t he order of 80 or 90 pounds goi ng out the other side.
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So you are not going to build up boroninthe first 24
m nut es.

| asked themto do a cal culation to prove
that. They went and exercised their best estimte
LOCA nodel, the |l arge break LOCA code. That code has
UPI nodels that were reviewed. It has de-entrai nnent
on the guide tubes. It has entrai nnent phenonena t hat
sweeps out drops. The droplet size distributionis
based on data for spraying horizontal jet of UPI into
a vertical colum of guide tubes. Those nodels are
all inthere, and it's got CCFL limts. |If the steam
is too high, it won't let liquid go down.

So they ran that. They ran that code in
an Appendi x K node.

VR. VWALLIS: Let's put this in
perspective. It starts off at 2400 parts per mllion,
is that right?

MR WARD: It starts off around, it is
3050 parts per mllion.

MR VWALLIS: Wiat's that? So that's
poi nt - -

MR WARD: It is like 1.5, sonething |ike
that, 1.7.

MR. WALLIS: One point five percent. It

is not .3 percent.
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MR WARD: Yes, it is something like that.

MR WALLIS: So | can't take parts per
mllion and get percent directly.

MR WARD: Divide by 1748. Take the
ppm - -

MR. WALLIS: Ckay, so it is 1.5 percent or
somet hi ng?

MR. WARD: Right.

MR. WALLIS: And I'mgoing to concentrate
it to 30 percent. So I've got to drive off 20 tines
as much water as | |eave behind?

MR WARD: Well, no, it is going to
concentrate at the rate it is boiling.

MR, VWALLIS: Yes, but I mean to get 29
percent, |'ve got to drive off 19 parts in 20 of the
water. For 20 gallons, |I've got to boil it down to
one gal | on.

MR. WARD: Yes, sonething |ike that.

MR. WALLIS: It is a hunongous anount of
water |'ve got to boil off.

MR. WARD: Sure, there is.

MR WALLIS: |'ve got to start with an
enor mous anount of water in order to finish up with
somet hing which is the amount of water you're ending

up with in the vessel, which is concentrated to this.
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know, there's a high --

MR VWALLI S:

water cone fromthat I’
MR, WARD:

t here,

MR WALLI S:

VEMBER MAYNARD:

MR, WARD:

184

Ri ght, and don't forget, you

So where does all of that
ve driven off?

The initial water that is

t he ECC i njection.

That' s nowhere near enough.
Accurmul at or s.

You are putting in 80 pounds

per second in the cold side, and what's the LPSI fl ow?

MR WALLI S:
that tinme?

MR WARD:
accurul ator in there.

MR WALLI S:
of f?

MR, WARD:

huge accunul ators and t

MR, WALLI S:
in there?

MR, WARD:

MEMBER MAYNARD:
water init.

MR WARD: 1"
the --

It is all accumul ating al

| nmean, you've got a 700-pound

And you are boiling all that

Right. | mean you' ve got two
hey just --

So you' ve got plenty of water
-- dunp tons of water in there.
You're putting a |lot of

show you when | get to
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MR. WALLIS: Not as much water as you

finish up with that you boiled away. That is a huge
anount .

MR. SI EBER: A coupl e of hundred thousand
gal | ons.

MEMBER KRESS: Wen you boil off at
at nospheric pressure --

MR WARD: Yes.

MEMBER KRESS: -- doesn't the steamtake
the boron with it?

MR WARD: It does, but we're not --

MEMBER KRESS: You are not even going to
account for that?

MR WARD: That is not credited.

MEMBER KRESS: That m ght take your tinme
way out .

MR. WARD: That is right, and there's
entrainnment, too, that is taking that liquid and --

MEMBER KRESS: Yes, not even counting the
entrai nment, no.

MR. WARD: No, |'mnot counting that
either. 1'mnot. Zero.

MEMBER KRESS: (kay, so that is another
conservatismthere?

MR. WARD: Right, and there's 20 percent
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addi ti onal power on the decay heat.

So this calculation that | did reproduces
the |icensee calc.

| just want to show you, well, what
happens if there is no delay? This is what | was
getting originally, at or around 4.8 hours. This is
what was confusing ne.

But ook at it this way: The additives,
the precipitation limt is really up here with the
additives and the containment. So even if it builds
up fromtine zero and it wasn't flushed at all, you're
still going to be okay. This is still going to take,
well, it is going to take a long tinme. This is 20
percent nore decay heat. |If you subtract -- if you go
to 1.0, it is even going to push you out farther.
That's at 14.7.

Sol thinkit is safe to say that thereis
some nmargin in that cal cul ation

MR. WALLIS: As long as it doesn't boi
over when it gets to about 15 percent. Suppose its
properties change so that it boils over like mlk
boiling in a pan. At 15 percent, then you have | ost
it.

MR WARD: Well, none of the tests show

that. You think it is going to do that?
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MR. WALLIS: You don't know that vyet.

don't think anyone has done tests to that high a
concentration. It is stopped at a | ower concentration
t han that.

MR WARD: | have seen tests that have
gone up to 32 wei ght percent, but | can't discuss it.
|"ve seen it. Maybe we can tal k afterwards.

MR WALLIS: Ckay.

MR WARD: So let's go to the short-term
behavior and let's junp back and let's | ook at PCT.
In the original submttal they submitted three break
sizes. That is obviously not enough to identify the
peak, and the peak was found to be a 2-inch break. But
with a Pclad tenperature of 1167, | ran that
calculation and | got around 1100 degrees.

This ECC systemis probably the best |
have seen. | have never seen a plant wi th 700-pound
accurrul ators. Those accunul ators cone on real early.
They keep the core from uncoveri ng.

It is really a good design in that
respect. It has got very high capacity, high pressure
punps conpared to the boiloff. | mean you could punp
the Atlantic Ocean through this core in about 10
mnutes. It is why the core doesn't uncover. |If

run this at 1.0, there's going to be no uncovery for
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this break specter. | amgoing to get no heatup

So based on the cal cul ations that we did,
and what they did, there's really no need for themto
go off and spend their tine |ooking at these non-
i nt eger break sizes when at nost it m ght increase the
PCT by what, 100 degrees. | nean they are well bel ow
1500.

So we said, "You don't need to submt
that." They went and did it anyway. But we really
didn't need it.

As a mater of fact, we had them | ook at
sonme | arger breaks because -- and | am going to show
you this in a mnute -- you turn the HPSI punp off
during a snmall break. There is no injection. Here
you' ve boiled the systemdown with levels in the hot
and cold leg, not sonmething that | really like, like
to see, but they've done a | ot of analysis.

As a matter of fact, they | ooked at these
| arger breaks and turned the punp off for 10 m nutes
because they have stated that they can nake that
switchinfive mnutes and certainly withinten. Wen
you |l ook at all these breaks, you see a drop in the
| evel when they turn it off but the core doesn't
uncover because of the fluid above the top of the

core.
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Even for these | arger breaks, they didn't
uncover and they didn't even take credit for the UPI
only the high pressure, and it still didn't uncover.
So | liked that when | saw that.

Now we did calculations with Relap al so,
and | am going to show you one in a mnute.

MR SIEBER So if the UPI is the break,
that side of the break, you're still okay?

MR. WARD: Yes, |'m okay.

They also | ooked at severed ECC I|ines.
When you have a severed ECC |line, you have one line
that sees 14.7 and the other one that m ght see 800
pounds. So you are not going to |lose half the flow
You are probably going to | ose nore than that. Those
were not limting al so.

Now we confirnmed this with a Relap5
cal culation, ran the 2-inch, ran a |lot of breaks. O
course, we were 1811 nmegawatts and 17.5 kil owatts per
f oot .

Again, | said we confirmed that breaks on
the top of the cold |l eg, where you can fill the | oop
seal out, didn't depress the level into the core, nor
did severed ECC | ines beconme nore limting.

But the key here is you've got to

reinitiate that high pressure punp within 15 m nutes,
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and I will show you why in a mnute.

One of the things that you are going to
seeinthe calculationis | got a CHF condition again.
As | mentioned before, | have been tal king with Josh
Hartz at Westinghouse. | think it is probably a
conmbi nation, as | said before, between assunpti ons and
differences in the code. Maybe our code is nore
conservative. Mybe the resistance is in the hot
bundl e or maybe they are a little too high.

Nevert hel ess, I got a 1400-degree
tenperature. It is maybe close to 1500. But the
point is the PCT still remains well bel ow 10 CFR 5046
l[imts. But we really want to understand this, and if
we have to pursue it further, we wll

CHAI RVAN DENNI NG  Now this is where you
wer e sayi ng you used the Rel ap?

MR WARD: Yes, this is Relap, and | am
going to show you this cal culation

| am | ooking at a 2-inch dianeter break
here and turn the punp off. This is about the tine
the RAST drains. Turn the punp off. This is a 2-inch
break, cold leg break. Turned the punp off here
around 7200 seconds, and in about 15 minutes the core
uncovered. In about another 15 mnutes it is 2200.

So they say they can performthe action in
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five mnutes, no later than ten. This is 1.2 tines
ANS. They've probably got 20 mnutes if you have this
break in this |ocation.

So it is very inportant that the EOP be
enphasi zed and the training be enphasized with these
operators to nmake sure that they can do that within
five to ten m nutes.

MR. FINLEY: Yes, this is Mark Finley
again, the Project Director for the uprate.

Len is correct, and we have enphasized
this in our procedures. They have the procedures set
up now to enphasize to mnimze the tine that these
punps are off.

But I will make the point that you see we
woul d term nate the high head SI punps at around two
hours into this event. So this is not happening five
m nutes after the break occurs. So there would be
time here to ensure that the operators are briefed;
t hey understand the actions that they have to take and
woul d turn these punps back on

MR. WALLIS: Why do they turn off?

MR. WARD: Because not enough net positive
suction head. That is for the |arge break. You've
got to switch it to the sunp.

MR. FINLEY: Right, we are shifting from
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the injection phase to the --

MR WARD: Fromthe RW5 -- they are
starting froma tank and now t hey have got --

MR WALLI'S: You have drained that tank;
now you have got to switch to the sunp? So you have
to realign the intake and everythi ng?

MR WARD: Yes.

MR. FINLEY: Right. There's three sets of
val ves that have to be repositioned. W feel very
confident we can do that within five m nutes.

MR. DUNNE: Yes, this is JimDunne from
G nna.

Basically, our ops procedures, urgency
procedures, basically, tell our operators to basically
turn off SI and then check RCS pressure. |If RCS
pressure i s above a certain value, then they are told
to restart SI punps. In this node for a small break
LOCA that is what they would be doing. They would
turn it off.

They probably at this point in tinme would
al ready know what the RCS pressure is before they go
into the recirc node. So they would probably even
make an assessnent as to whether they really shoul d be
turning off the SI punps or not.

But the ELPs are based upon synptonms. So
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they will check the RCS pressure, and if the RCS

pressure i s above a certain value, they are basically
instructed by procedures to restarting that Sl punp.

MR. WARD: And this break, bigger breaks,
and I will show you what they |ook like --

MR WALLIS: Howis this affected by the
EPU? W are tal king about power uprate.

MR WARD: Well, it is a higher power.

MR. WALLIS: Does sonething change? This

picture is the same now. This is what they do now,

isn't it?

MR FINLEY: That's correct.

MR. WALLIS: How does it change by the
EPU. 1Is it a shorter tine period?

MR. WARD: They probably have a shorter
amount of tine before the core uncovers.

MR WALLIS: Is it really acritically
shorter ampunt of time or how does it change?

MR. WARD: You've probably got -- what's

t he power increase, about 20 percent? So five mnutes

maybe.

MR. WALLIS: So you do have a shorter
time?

MR WARD: It is decreased by five
m nut es.
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MR. WALLIS: Wiich is significant.

MR FINLEY: Like Len said, he cal cul ates
somet hing on the order of 20 m nutes, | think, before
you would start to uncover again. So that tinme is
shortened from say, 25 mnutes to 20 mnutes as a
result of the EPU, something on that order. But,
again, we can nake these actions within about five
m nut es.

MR. WALLIS: And has the net positive
suction head changed as wel|l because of the EPU?

MR WARD: | think the containnent, the
sprays for this have been operating for this period.
You' ve got cold water in there. You've filled it up.

MR. FINLEY: Right. That really only
applies to the large break scenari o.

MR. WARD: That is the |large break where
you're early, you're hot, and it is probably not a
good thing to do.

MR GLLON. This is Roy Gllon, Shift
Manager .

W run a scenario nultipletinmes a year in
a sinmulator, and we have criteria. Typically, we can
get this done in five-six mnutes of tinme. W have
never had any trouble getting it done in 10 m nutes.

CHAI RVAN DENNI NG And is there no option
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considered for depressurization to assure that your
pressure is | ow enough to have the BPI?

MR WARD: Well, thereis. | amgoing to
get to that.

They will initiate adepressurizationwth
both ADVs and one out, cool the plant down now. |
will show you, but this is the break. A break bigger
than two inches gets the UPI on it. It is a noot
poi nt .

This is probably the biggest break where
you are only going to have hot side high head
injection. So if it is the biggest break, this is the
earliest that it would occur with the highest of K
heat. So | picked this one because this is the
l[imting one.

CHAI RVAN DENNI NG But you are showi ng us
a case in which they have not successfully
depressuri zed.

MR WARD: Yes, | will show you what
happened.

MR. FINLEY: Let nme just clarify. There's
two i ndependent sort of issues here. This relates to
not turning the SI punps back on in a tinely fashion
when you switch fromthe injection phase to the recirc

phase.
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CHAI RVAN DENNI NG Yes, right.

MR. FINLEY: It really doesn't relate to
the pressure in the RCS

CHAI RMAN DENNING  Well, if you had
depressuri zed and you had the UPlI on, does it nmake any
di fference?

MR. FINLEY: Well, you are correct, if we
coul d get down bel ow 140 psi, but this is only about
two hours in. W really can't get there for all the
break sizes, right.

MR. WARD: Right, and that is why this one
is limting for that case, and you're right.

MR. DUNNE: |f you did depressurizing down
to below the UPI cut-in pressure, you would not see
that interruption at all.

MR WARD: Now I want to tal k about | ong-
term cooling for small breaks. The anal ysis shows
that you can borrow for long periods of tine, and
because it is a small break, the pressure renains
above the shutoff head of that | ow pressure injection
punp. So what do you do?

Vell, you need to reduce the pressure
bel ow 140 pounds to get the UPI on, or if you can't do
that, then showthat it refills. | wll show you what

that looks like in a mnute in a slide.
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Now what | asked themto do is -- there

were no analyses of these breaks because of this

plant. | want to know which breaks will you stay in
natural circul ations, which ones refill, which ones
don't refill, and get UPlI on, so we've covered all the
bases.

So they did this detail ed anal ysis. Bel ow
two inches the UPI comes on. So they did a pretty
good job and a pretty detail ed analysis, |ooking at
all these with their -- this is their Appendi x K smal |
break NOTRUMP code.

MR WALLIS: Below two inches or above two
i nches? You nean above two inches?

MR. WARD: | nean above. Yes, |I'msorry,
above two inches. [|I'msorry. You are right.

MR. WALLIS: That was just to test us,
wasn't it?

MR. WARD: Yes, that was a test, wasn't

Now what our audit cal culation shows is

that for an 01 square foot break this is a 1.5-inch;

this is about 1.3 inches. | think in ternms of square
feet. | don't like inches. So | have got square feet
her e.

But in 2.8 hours this break refills, and
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this little larger break refills in about four hours.

Now t he other thing |I | ooked at is when |
said, gee, what if | fail one of those ADVs? Well,
|"ve got two PORVs. Wat does the system |l ook like
under that condition? | will show you that in a
m nut e.

Let me showthis critical break size range
that | could call for small breaks. W are |ooking at
2 inches, 1.5, 1.3. This is RCS pressure.

Now t here is a 2000-second steady state,
and | didn't subtract that off, but the break opens at
2000 seconds.

Oper at ors open both ADVs at this point and

start cooling the plant down. You can see if | have

al 3-inch break, if I refill and resubpool the system
somewhere in here -- a bigger break takes a little
longer. |'mout here nmaybe four hours. |f you | ook

at the void fraction in the core, it goes to zero for
this 1.5-inch break and it will go to zero back here
for this slightly smaller break.

Now if | look at a 2-inch break, | am
depressuri zi ng, but what happens is | get down bel ow
100 pounds. So | amright in here. So the UPI is on.
So | amfine.

Bi gger breaks, depressurize faster. | get
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nore and nore flow. Srnaller breaks will refil
earlier, and you will probably repressurize up near
1400 at sone point because the break is so small. So
the operator will see that response.

Al'l breaks from roughly two inches down
will refill and resubpool and di sperse the boric acid.
Good system response.

Now | amgoing to say, what happens if we
only have -- I'mlooking at a double failure here. |
just wanted to see what this looked like. This is
that 1.5-inch break. | have one ADV and | amonly
openi ng up two PORVs, and | am hanging up in pressure
for a while. Let's blowthat up. So |I am out eight
hour s.

Actually, what is happening is the |ow
pressure punp is comng on here. This is about 140
pounds. | would like to see it get down around 120
pounds because now you are getting a lot of flow in
there and it is flushing. It is flushing, okay, but
| am out probably eight hours.

But the point is, if | have delayed the
cool down and | amconing out here and it is a slow --
it is at a high tenperature, there's ahighlimt. It
is not 29. It is 35 40. As a matter of fact, in

this case it is probably greater than 50 percent if |
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| ook at the boric acid concentration as a function of
time. | amat a higher pressure. | have a |lower void
fraction. So it takes a while even to get to 29, but
the limt is way up off the top of this page because

| am over 300 degrees.

So the point here is you don't want to be
crashing the pressure down if you have been boiling
for a long tine. So we made a point to have sone
di scussi ons about changes to the EOPs, the gui dance,
to make sure that in order for this to be successful,
you start to cool down at one hour. Caution the
operators, if you have been boiling, not to crash the
pressure down if you are out there eight or nine
hours.

There are strict statements that do not
exceed the 100-degree-per-hour cooldown limt, and
that will prevent you from say, opening the bypass
and crashing the pressure down i f you get power back.
W don't want that to happen.

So we basically talk about enphasizing
cool -down tine and the equi pnent and the timng and
the operator actions, and their attention to this
event, because it is going to be controlled by them

There are training prograns that they are

runni ng their operators through. As a matter of fact,
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| think we are going to verify and observe and nake
sure that we see these things being done by the
operators and they are done very effectively and very
timely.

MR. FINLEY: Yes, and this is Mark Finl ey,
again just to interject.

Li ke Len says, the priority is on starting
t he cool down and then finishing the depressurization
prior to the boron concentrating.

This really fundanental |y doesn't change
t he operator response to a small break LOCA, however.
W are not having to make any significant |ogic or
sequence changes in the EOPs. W are doing sone
streaniining to mnimze t hese tinmes, but
fundanmentally the operators are going want to coo
down and depressurize the plant to stop or mnimze
t he | eak.

So what we have done is put sone
cautionary statenents in the procedure to enphasi ze to
the operators to get the cooldown started within an
hour and then to get below the UPI injection point
wi t hi n about five-and-a-half hours.

MR WARD: So | guess | can sumarize the
review. Initially, we asked the licensee to do sone

nore cal cul ati ons because we | earned the HPSI punps,
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because of their design, are term nated for smal
breaks. There were sone omissions in their long-term
cool i ng anal ysi s.

They did a detail ed anal ysis to show what
breaks refill, what don't, what can be cool ed down,
and what can be refilled if you can't flush. There
was a very detailed spectrum anal ysis that was done
with their NOTRUWP smal | break LOCA code to showt hat.

The tenperatures are |l ow for small breaks
because the ECC design is very robust. They have very
high pressure accumulators, 700 pounds. That
term nates, prevents, precludes, basically precludes
uncovery in the real world, and even in Appendix K
space we' re get what, 1100-1200 degrees. Good desi gn.

St af f cal cul ati ons confirm their
precipitation. As a matter of fact, by doing the
cal cul ati ons we have found out a | ot about the plant
and under stood better howthis thing works and what is
going on in the beginning of the transient as well as
at the end.

It showed that boiling can last for along
time, and equiprment and timng for its use is very
i nportant and needs to be enphasi zed agai n and agai n.
| think that is a key ingredient here.

| think by this whole analysis, the
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enphasis on operator actions is a positive safety
thing, and it is going to be included in their
training prograns for their operators. The analysis
that the vendor has done is going to be able to show
t hese operators what is the signature of this, what's
it going to look like, how long do we have to get
dowmn. So there's a lot of good anal yses they can use
there to supplenment the information the operators
have.

Based on the cal cul ations that they have
done, | |ooked at the short-term small break LOCA
behavi or and the |l ong-termcooling and feel that it is
a bounding calculation. It is conprehensive and it
meets 10 CFR 5046.

CHAI RVAN DENNI NG | have a coupl e of
guestions that | don't consider EPU questions. That
rel ates to the nodel i ng assunpti ons associ ated with 50
percent of the |ower plenumand this kind of stuff.

MR. WARD: Right.

CHAI RVAN DENNI NG The BACCHUS experi nent
is the principal rationale that you have --

MR WARD: It is one of them

CHAI RVAN DENNI NG -- that are supportive
of that?

MR. WARD: It is one of them There's a
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Fi nnish paper, and | am not sure if you renenber,
Ral ph, or not; | think | gave you a copy of that.
That shows sone | ower plenumm xi ng as well, but they

have sone current concerns with scaling.

| mean we have the same concerns with the
BACCHUS. There's a gradient; there's a concentration
gradient in the core. W are mxing everything
t oget her.

So | took the code that | devel oped and
predicted that if | assumed the entire | ower plenum
| am too late on the precipitation. So | cut the
| oner plenum volune in half, and | better predicted
the timng for when the top half of the core reached
the limt.

MR. WALLIS: That cones from matching the
BACCHUS data wi thin a nodel ?

MR. WARD: Yes, the boiloff. Right.

t ook ny nodel and nodel ed that test and conpared it to
t he boron concentration as a function of tine.

CHAI RVAN DENNING | think that we don't
understand the BACCHUS experinent well enough to
really understand its direct applicability in a manner
l'i ke that.

MR. WARD: Ckay.

CHAI RMAN DENNI NG: | think that one can do
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nor e nechani stic anal yses of what is really happening
in attenpting to predict the BACCHUS experi nment.

MR WARD: Yes.

CHAI RVAN DENNI NG We would like to see
sone effort done there.

You know, earlier we had sone
recommendati ons rel at ed t oward | ooki ng at what happens
as you get closer to precipitation.

MR WARD: | agree.

CHAI RVAN DENNI NG | understand there's
some work that is going to happen there.

MR. WARD: Right.

CHAI RVAN DENNI NG We woul d like to see a
little nore.

MR VWARD: We will gladly share that with
you. | nean, for exanple, what | would like to see is
break the core up into 10 regi ons and nodel the
gradient. That is a nore sophisticated cal cul ation,
but --

CHAI RVAN DENNI NG Yes, | think you can do
t hat cal culation --

MR. WARD: Yes, that can be done. That
can be done.

CHAI RVAN DENNING -- in a mechanistic

way.
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MR WARD: Yes, | think it can be done.

| agree with you.

This generalized letter with the concerns
in it about how the vendors have been doing
calculations, that is one of the issues in there.

Thi s one, this average concentration, show
nme that that -- make it bounding or do a detailed
calculation. Show nme what it is. Wiat does it really
| ook Iike?

MR. WALLIS: Wasn't there sone kind of
critical thing in BACCHUS where after it got a certain
difference it turned over or sonething?

MR. WARD: Yes. They are putting in cold
water. Once the concentration in the core and upper
pl enum exceeded the density in the | ower plenum then
it started to m x.

MR. WALLIS: And then it turned over. It
is a turning-over criteria.

MR. WARD: Then it turned over, yes. You
can |l ook at the Finnish test and you will see the sane
thing. It occurs at a different tinme. It is at a
di fferent tenperature.

But there are a | ot of questions, and the
owners' group are addressing themright now.

MR. WALLIS: You have a half. If you had
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something like a third, this would change the tine
when they have to take action?

MR. WARD: Sure, absolutely. Sure. Lower
pl enumis probably worth three or four hours on pre-
set tine.

MR WALLIS: | think this is alittle bit
tenuous, this determi nation of just what the tine is
when they have to take action.

MR WARD: Well, renenber the Iimt is
nore |ike 40 percent. |If you threw out the | ower
pl enum you've got 15-16 hours.

CHAI RVAN DENNI NG Wl |, we hear you, but
we would like to see a little nore to nmmke us
understand what is really going on

MR WARD: All | amsaying is there is a
margin there, and they are doi ng anal yses to address
all these issues. W don't have all the answers right
now, but we are going to get them

MR. WALLIS: There's a research programin
RES that is addressing this?

MR WARD: Well, no, but --

MR WALLIS: Is it Wstinghouse? Wo is
addressing it?

MR. WARD: The owners' group

MR. WALLIS: The owners' group.
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MR WARD: The letter went out to all of
t he vendors and utilities who do cal cul ati ons, asking
them-- well, there was a |list of concerns on howt hey
do their calculations. W wanted to get themon the
same page. There are a |ot of questions about
justification for their nodel; what happens when
you've got debris going in there; what happens when
you add cold water. That is in there, too.

There's probably two pages of issues that
| see is going to require sone experinents to --

MR WALLIS: What will concern nme is if,
as a result of this new research, you have to
radically revise your view of boron precipitation.

MR. WARD: Boy, | hope that doesn't
happen.

MR WALLIS: | know.

MR WARD: | know. VWll, | can't stand
here and say, "Boy, that's not going to happen." |
can't. That's why we asked the questions.

MR WALLIS: Well, think of all the
surprises you got with the sunps. Surprises do
happen.

MR WARD: That's right. Well, | suspect
there's going to be a few surprises here.

MR WALLIS: W will shine the spotlight
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on you in a while. kay.

MR FINK: If | can say sonmething? It is
Dave Fink of Westinghouse.

| heard sonething up here, if you wll
forgive me. The WAD program has been nmentioned a few
ti mes here.

Recently, the NRCsent aletter tothe PWR
owners' group stating the staff's principal boric acid
preci pitation nethodol ogy concerns. The PWR owners'
group is in the process of preparing a response to
this letter.

| happen to be the | ead, the Westinghouse
| ead on that program so | know a little about it.

It is inportant to enphasize that the
nmet hodol ogy concerns rai sed by the NRCin their letter
have been addressed for Beaver Valley and G nna for
the uprates, as we discussed over the past few days.

As suggested by the staff, in the owners'
group response to the NRC | etter we use insights from
t hese anal yses, that is, as perforned for Waterford,
Beaver Vall ey, and G nna, to showthat fromthe plants
represented by the owners' group that existing
calculations are conservative and that existing
energency procedures will pr event boric acid

precipitation after a LOCA
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Whi | e t he upcom ng owners' group response
to the staff's letter addresses the principal
net hodol ogy concerns, there are many other tougher
guestions that the staff and t he Comri ttee have rai sed
regardi ng m xi ng phenonena in the reactor vessel and
regardi ng boric acid solutions in general.

These questions are t he subj ect of ongoi ng
GSl -191 prograns and al so a | onger-termowners' group
boric acid precipitation methodol ogy program The
objective of this latter program is to answer the
guestions that can be answered and, probably nore
inmportantly, to show that the nethodol ogi es such as
t hose used for Waterford and Beaver Valley and G nna
are adequate to ensure the safe operation of the
plants and to denonstrate conpliance wth all
regul ati ons.

The owners' group intends to neet with the
staff in the near future to discuss this program the
speci fic objectives of this program and the | ong-term
solutions to these questions and these probl ens.

CHAI RVAN DENNI NG  Thank you for that.

| think we are done now wth the
presentations, and | think we are just into somne
W apups.

MR. FINLEY: Yes, Dr. Denning?
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CHAI RVAN DENNI NG Pl ease

MR. FINLEY: There is one open question
fromthis norning. W do have sonme data with respect
to the question about RETRAN uncertainties. So we
woul d |i ke to show you that data.

CHAI RVAN DENNI NG Pl ease do that.

MR. FI NLEY: Ckay.

MR. HUEGEL: M nane is Dave Huegel. | am
from West i nghouse.

One of the things that was bei ng di scussed
this norning was the | oss-of -fl owevent. Wat we have
here is | just put together a plot where the blue line
-- and | picked out points as best | could of what the
fl ow coast-down was as neasured at the G nna plant.

This is a normalized curve and it is based
upon what ever the actual flow that was bei ng neasured
at the plant. Keep in mnd they do have a tech spec
which identifies the m nimum nmeasured flow that the
pl ant has to neet and verify going into a cycle that
t hey are above that flow rate.

The mininum flow rate that we assunme in
the safety analysis is the flowthat we were doi ng t he
DNB cal cs and | ower than what the plant has to ensure
that it is nmeeting.

What you have here in the purple line,
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that is the conplete |oss-of-flow event where the
coast-down that i s caused by the conpl ete | oss-of-fl ow
event, where the punps are allowed to coast down
freely.

Probably the biggest difference between
these two curves is, as | nmentioned this norning, the
fact that in the safety analysis we take off 10
percent fromthe punp inertia, and we do in the safety
anal ysis nodel all of the punp characteristics, the
honmol ogous curves, so that we have captured in the
RETRAN nodel an accurate representation of what the
pl ant or the punp nodels are.

Another thing that | nmentioned in the
| oss-of -fl ow anal ysis, when we assune the rods are
dropping into the <core, that is based upon a
confirmation that the plant perforns based upon ful
RCS flow conditions. As you can see, during the
coast-down you are going to be at a degraded flow
condition, and we would expect that the rods would
fall into the core even faster.

Another thing that we do is in the
nodeling of the reactivity that is inserted in our
poi nt kinetics nodel, as | nentioned, it is assuned
that there was a xenon transient in effect where your

reactivity is pushed towards the bottom of the core,
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and that is what we assune for the addition of the
reactivity as the rods are falling into the core.

Yet, at the same tinme when we do the DNB
anal ysis we woul d assunme a shape that is closer to a
shape that has an AFD axial flux difference closer to
zero, which would be Ilimting for DNB- t ype
cal cul ati ons.

So, at the sane time, you would have a
reactivity shape where your axial power shape is
skewed towards the bottom of the core. Yet, at the
same tine we are assum ng a DNB axi al power shape that
is skewed nore closer to the top of the core. So that
is an additional conservatismthat we have within the
anal ysi s.

The results that are represented this
nor ni ng were for the under-frequency decay case. The
way that the punps operate is they operate off of the
frequency on the grid. So if you have a change in
frequency, it affects how the punps are operating.
Fluctuations in voltage typically don't affect the
punp speed that nuch

What we have here is a case where we have
assumed a very conservative 5 hertz per second decay
in the punp coast-down. Now one of the features at a

typi cal Westinghouse plant, and it also applies to
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G nna, is that as soon as you hit the under-frequency
set point, then your trip breakers would, your punp
breakers woul d open, and the punps would be free to
coast down.

So that at sone point in here the punps in
reality would begin to followthe line closer to what
you would see in the purple line, actually the blue
line. Yet, we have assunmed in the analysis that the
punps are dragged all the way down to essentially a
zero condition at 12 seconds.

Sothisis just to showyou the conmparison
and to tell you that we did do a conparison of what
the actual plant data woul d be versus what we have
assurmed in a safety anal ysis.

MR. WALLIS: There is no plant data per se

her e?

MR. HUEGEL: Well, the blue is the plant
dat a.

MR WALLIS: It is plant data?

MR HUEGEL: Yes.

MR WALLIS: Ckay. | wasn't quite sure --

MR HUEGEL: |'msorry, yes.

MR WALLIS: -- if it was your prediction

fromrealisticor it istheplant. Ch, it is actually

t he data? Ckay.
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MR. HUEGEL: Yes, that is actually the

data, yes.

MR WALLIS: It is a line through the data
or does the data have a big scallop --

MR, HUEGEL: | was just given a plot from
the UFSAR, and | was picking off points as best |
could. | apologize; |I didn't do a super job there
with the blue |ine.

MR WALLIS: Wich is one transient.
There's no bounci ng around?

MR, HUEGEL: No. |If there was any
bounci ng around, it woul d probably be to detect noi se.
| mean we do see, if you look at, for exanple, your
hot | eg tenperatures due to the RTDs bei ng where they
are, you do see noise in your hot |eg signals which
presents a problemfor |ike the over tenperature delta
T, which has a lead |l ag function. If you have a spike
in your T-hot which affects your TAV, you get a
spurious spi ke on your nmargi n of the OIDT, which isn't
real, yet presents a problemin ternms of ensuring a
plant margin when you are just in a steady-state
condi ti on.

MR. WALLIS: This is graph paper.

(Laughter.)

MR. FINLEY: That is the curve fromthe
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UFSAR and shows the two-punp coast-down al pha and
bravo fl ow.

MR WALLIS: This is measured?

MR HUEGEL: Correct, that is measured.

MR. FINLEY: Correct. That was part of
the hot functional testing when Gnna initially
started up. Dave just transcribed that data to the
pl ot you see on top, the bl ue.

MR. WALLIS: Ch, okay.

MR. HUEGEL: | amdue for an eye exam So

| apol ogi ze.

CHAI RVAN DENNI NG  Now are you going to
show ot her characteristics then of the --

MR HUEGEL: Yes, yes.

CHAI RMAN DENNI NG  Go ahead.

MR. HUEGEL: Were there any questions?

CHAI RVAN DENNI NG | understand that, yes.

MR. HUEGEL: This is a conparison of the
RETRAN t hat we just recently conpleted. This was for
the Ringhals 3 plant. It is a plant in Sweden where
we did sone conparisons agai nst plant dat a.

W don't have any, other than what | was
just showing you with the flow coast-down for G nna,
but here is a conparison, if you can see that.

CHAI RVAN DENNING It | ooks like you cut

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

217

off the top. Wat are they?

MR, HUEGEL: |I'msorry. That is the
nucl ear power transient.

This is for a power | oad decrease, and t he
hash Iine in here is the plant data, and the red line
is what the RETRAN nodel is doing.

MR. WALLIS: After being adjusted?

MR. HUECGEL: Yes, keep in nmind that the
RETRAN nodel , we are using a point kinetics nodel. So
as your rod control systemis noving in and out, we
have sone differential rod data, but the fact that we
are using frozen feedback and a poi nt kinetics nodel,
we did have to nake adjustnents to that differential
rod worth. Once we did, we got a close match with the
nucl ear power.

MR WALLIS: Are you fitting the data or
are you making a real conparison?

MR HUEGEL: Well, this, actually, on the
nucl ear power, you would say it is nore like fitting
the data. Then the question is, howis the RCS
responding to the transient once you have done a
conparison or a fit of the nuclear power?

This here is your vessel TL. The plant
data is the black hash line, and your red line is the

RETRAN predicted --
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MR. WALLIS: You have used invisible ink

for the RETRAN base somehow?

(Laughter.)

MR. HUEGEL: Actually, it's in there.

CHAIRVAN DENNING.  It's in there. Yes, |
see it.

MR WALLIS: It is sort of visible.

MR. HUEGEL: But this is a conparison
where we have the rod control system turned on. W
have the steam dunps nodel. W also have your
pressurizer pressure control and |evel control all
turned on. So all these kinds of different control
systens that certainly we don't credit when we perform
a safety anal ysis.

CHAI RVAN DENNING And that is a pretty
fine scale, actually. | nean things are a little bit
tight --

MR HUEGEL: Yes. Ganted, it is.

Here is a plot just show ng response of
the RETRAN nodel to the pressurizer |evel. Again,
given the scale, | think it is tracking the results
rat her well.

Here's the pressurizer pressure transient,
again, the red being the RETRAN results and the hash

line being the plant data. So it is showing a fairly
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good match of this transient where you are getting
fairly substantially large changes in the nuclear
power and ot her paraneters.

This is the coolant flow, the RCS cool ant
flow, the | oop steam flow, steam header pressure.

MR WALLIS: Wiit, wait.

MR. HUEGEL: Do you want to go back and
| ook?

MR WALLIS: So when we | ook at these, we
see a sort of agreement, but there's a difference,
too. So we don't quite know how to interpret this
when you show us a plot of a prediction of a
transient, how nuch we should allow for RETRAN
uncertainties around that prediction, because we know
there are sonme, as you can see here.

MR HUEGEL: Sure.

MR WALLIS: W don't quite know how to
transl ate what you show us here to what you showed us
earlier today.

MR. HUEGEL: Again, | would | ook at the
scal e and say that, yes, it looks |ike a big change,
but if you | ook --

MR. WALLIS: This is a proportionate
change or is it a certain error and a certain nunber

of bars?
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MR, HUEGEL: | think it is nobre a function

of the units that were selected. | nean | only have
70 units a bar here.

The other thing, as | was nentioning this
nor ni ng, the other inportant point is we do nmake very
conservative assunptions in the analysis in not
crediting the different control systens, which gives
us what we believe a very conservative anal ysis.

When we do a conparison, for exanple, to
fl ow coast-down, we do see that we are predicting a
very conservative coast-down.

MR WALLIS: In this case the actua
pressure is significantly above t he RETRAN phase. The
change in pressure is also significantly bigger.

MR. HUEGEL: Keep in mnd this is the
st eam header pressure.

MR WALLIS: Right.

MR. HUECGEL: W are npbst concerned in
| ooki ng at the steampressure and the steam generator
conditions, not necessarily what is going on down in
the steam header. So the question is -- in nost
pl ants you do have different runs between where your
steam generators are | ocated and then your piping to
where they are all headered together. So it could

have been the assunption that is made in ternms of what
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pi pi ng was sel ected, because | don't really care what
is going on at the header.

My concern is what is going on in the
st eam generator and between the steam generator to
where the safety valves are connected. Wat's the
delta P between those two points? Wat happens down
at the header is not really a big concern.

CHAI RVAN DENNI NG  Way don't you go find
anot her curve that is nore appropriate than on the
pressure.

MR, HUEGEL: Well, the good plot | thought
was on the pressurizer pressure where we did actually
have a good conparison of what the plant was
indicating in ternms of a pressure versus what RETRAN
was showi ng the pressure was.

CHAI RVAN DENNI NG Yes.

MR. HUEGEL: Obviously, the peak pressure
is one of the paraneters of concern in the non-LOCA
anal ysis that we do | ook at.

MR. SIEBER. Probably if you started your
scale at zero, it would appear to have nuch greater
correl ation.

MR HUEGEL: Yes. There's all different
ways of mani pul ating the data. That would be one of

t hem

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

222
(Laughter.)

MR. SIEBER. And it is apparent.

CHAI RVAN DENNI NG |Is there anything el se
you were going to show us then?

MR. HUEGEL: |If that is good enough --

CHAI RVAN DENNI NG Yes, excellent.

MR WALLIS: It is very interesting. It
is, however, qualitative, isn't it? So we don't quite
know how to | ook at its effect in sonme sense.

MR, HUEGEL: Well, | still feel very
strongly that the nethodol ogy that we are using for
perform ng the analysis is very conservative and does
a good job of ensuring that the plant is safe.

If 1 1ook back, like I was tal king about
with the rod withdrawal at power, we analyze a whol e
wide range of cases and go all the way to the
condition of trip. | know frommy discussions with
plants that they have problems just at norma
operating conditions because of the noise in the
channel s and the hot |egs, of having margin to the
trip, and that is without any transient going out at
all .

Yet, here | amrunning ny transients and
going up to power |evels of 120-130 percent, which is

where | have the trip set points because | have
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accounted for all the safety analysis uncertainties.
In the case of an OIDT K-1, the uncertainty is on the
order of 15 percent. So |I've got ny safety anal ysis
that is showing |'ve got a nice, snooth plot of here's
what TAV is doing. Yet, at the plant it is bouncing
all around, and with the |l ead | ag conpensation, it is
trying to conpensate for the difference between
i ndi cated and actual conditions. | amrunning into
problenms trying to ensure the plants have adequate
margi n just for normal operating conditions.

Then if you go out, say, for exanple, a
| oss of loss in feedwater event, that is a heat-up
event. Well, if you were to ask a plant when they
have a loss in feedwater event, it is a problemin
terns of maintaining shutdown nmar gi n because t hey get
so nuch cooling because of the aux. feedwater.

Yet, we would assume a turbine-driven
failure. W assune one of the two notor-driven has
failed and is at a mninum condition. So that we
woul d analyze it in safety space; it is heatup event
long term But if you look at the plan, it is a cool-
down probl em

So | feel very confortable that the
nmet hodol ogy that we are applying in these different

events i s conservati ve and robust and ensures that the
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pl ants are operating in a safe nmanner.

CHAI RVAN DENNI NG  Thank you.

MR. HUEGEL: Thank you.

CHAI RVAN DENNI NG  Ckay, |et us now nove
into our wrapup.

VR. FINLEY: |If we perhaps could
sumari ze, Mark Fl aherty woul d just give a concl usion
from our side.

MR WALLIS: Well, | have a question.
was just looking here at this solubility of borax
versus tenperature. Do you have al so sonme sort of a
curve of the boiling point versus the degree of borax
di ssolved in the concentration? |Is there a boiling
poi nt el evation due to concentration as well, a curve
like that you could give us to take away?

CHAI RVAN DENNI NG Yes, also if you have
density, too, because --

MR. WALLIS: Density, too, because all
those things are rel ated, yes.

CHAI RVAN DENNI NG -- | had sone trouble
getting the density's function on concentration.

MR VWALLIS: |If we want to | ook at BACCHUS
with some intelligence, we need to have that sort of
stuff.

MR. FINLEY: |'mnot sure this is what you
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are | ooking for.

MR, WALLIS: That is solubility. 1 was
| ooking for boiling point. Presumably, as you
di ssol ve nore borax, the point goes up, does it?

MR. FINLEY: | don't have the boron point.

MR FINK: This is Dave Fink.

Mar k, go back to that plot you just had up
t here.

MR. WALLIS: There is a boiling point. It
says, "Boric acid solution boiling point, 218," but
t hat nust be at sone concentration

MR. FINK: That is at the atnospheric
solubility limt, that is correct.

MR WALLIS: That is at 30.

MR FINK: Correct.

MR WALLIS: So it hasn't changed very
much then. | presunme it is comng up from212 to 218,
as you have added up to 30 percent by weight.

MR FINK: That is correct.

MR WALLIS: So it hasn't changed that
much. Ckay, thank you

MR FLAHERTY: I n concl usion,
Constell ation cane back today really to discuss four
topics. Two of them were bring-backs.

For the first one, dealing with alloy 600
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mat eri al and PWSCC, we believe that we proved that it
is not a concern with respect to uprate.

The other bring-back itemdealt with the
margi n. Gbviously, we have had |ots of discussion
about nmargin. | believe that what we attenpted to
show you today was that there's margin in many
different aspects with how we do things. This
i ncl udes inputs, assunptions of keeping RCS pressure
at nom nal value even though it increases, and not
crediting that for DNB; | ooking at reactor trip at 1.4
seconds versus | ess than 1 second; doi ng sone anal ysi s
at 102 percent power; |ooking at steam generator
plugging fromO to 10 percent, depending on which is
worse case. So that is one aspect for inputs.

W just discussed agai n sone of the code.
The code has been benchmarked sonmewhat agai nst real
pl ant dat a.

There's also margin and safety analysis
limts where we do assume penalties in |ooking at
margin with that.

Finally, even the design limts, even
t hough there's, for instance, a limt of 3200 pounds
for RCS pressure from ASME code, that is just at the
poi nt at which you have an increased probability of

causi ng additional damage. So there is additional
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mar gi n even beyond that.

So, in sum there's lots of different
sources of margin within the analysis.

Wth respect to the two new topics we
di scussed today for small break LOCA and |ong-term
cool ing, we did denponstrate that we do have accept abl e
results. | would like to reiterate that the anal yses
that were done were very conservative fromthe
st andpoi nt of | ooking at things even from decay heat
of 120 percent. This decay heat, that adds -- that
affects the anal ysis in many ways with respect to what
we believe would actually occur during a real event.

To put this in perspective sonewhat, with
t he hi gher decay heat, you are going to have i ncreased
steaming and, therefore, increased pressure inside
containment. So this will increase the need for
cont ai nment spray.

But, in all honesty, if you | ook at just
normal decay heat with reduced, relatively reduced
steam ng effects, so, therefore, contai nnent pressure
woul d be reduced; hence, containnent spray by
procedure would be |looked to be termnated in an
earlier standpoint, extending out the period of tine
in which operators would look to go on to

recircul ati on.
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So a lot of these conservative aspects,
that type of thing, do have effects on the analysis.
So even though there may still be some lingering
guestions or generic coments that the staff is
dealing with the PWR owners' group and things like
that, we believe that what was done for Gnna is nore
than sufficiently conservative enough to bound any of
t hose potential issues.

So, with that, I would like to conclude
Constellation's presentation.

CHAI RVAN DENNI NG Good. Wl |, before you
| eave, let me say thank you for the presentations.
You certainly addressed t he i ssues that we asked to be
addressed at the last neeting, and | think you have
done that very well. | would like to congratul ate the
presenters and thank them

W will be providing some gui dance to you
on the presentations for the upconming neeting.
Qobvi ously, we have two hours of which we will have
presentations that will be nuch nore focused than we
have had in our couple of days of reviews here. W
will try to get that gui dance to you by tonorrow as to
what our expectations are, and also to the regul atory
staff, of course.

There i s some duplication, obviously, that
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occurs in these presentations. W wll probably
remove sone of that duplication for the presentation
to the full Conmmittee.

You wi || al so hear we wi || have sone tal k-
arounds here before we are done. Perhaps you will get
some additional guidance fromthe individual nenbers
of the Subconmittee before we are done today. Ckay?

So we wll have the wapup by the
regul atory staff now.

MR MLANG No, sir, we don't have
anyt hing el se that we would like to put on the record
and stuff. Just what we were going to wap up you
have just nmentioned. W were going to ask about the
gui dance and when to expect it in preparation for the
full Commttee neeting.

CHAI RVAN DENNI NG Good. Again, | think
we wll try to get that to you tonorrow.

| would like to thank the staff, too,
because | think that we did get quite a bit of
enl i ghtenment on sone of the things that have been
bothering us at the previous neeting, and staff's
anal yses were very helpful in that. Thank you.

MR. M LANG Thank you.

CHAI RVAN DENNI NG Ckay, then why don't we

go around the table. Jack, do you have sonme conments?
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MR. SIEBER: Not very nmany. W had sone

guestions at our neeting | ast nonth, and | think both
the licensee and the staff did an excellent job of
provi di ng the answers.

One of those questions about material s was
m ne. That was properly answered. | think that from
nmy standpoint any concerns that | mght have had
trying to guess where alloy 600 was are no | onger
t here because they aren't in critical places.

| thought the explanation of how safety
cal cul ations are done, | think Oto and | both have
been through that a fewtinmes. On the other hand, |
even | earned a couple of newthings in the process of
t he presentations nyself, and | thought that was well
done.

MR, WALLIS: What did you use? D d you
use 1.38 or 1.55 or what did you use?

(Laughter.)

MR, SIEBER 1. 55.

MR WALLIS: You used 1.55.

MR. SIEBER.  You get to pick your own
nunber .

(Laughter.)

MR WALLIS: Oto?

MEMBER MAYNARD: |'mtrying to renenber

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

231

what it was. W actually took over our own safety
anal ysis. Again, you go back -- the real nunber is
what the design criteriais, and then, again, you pick
a nunber that gives you design specification margin
for your field design and how nuch you want to use for
that and how much you want to be able to use in case
you find sonething later you didn't know about versus
where you want to put your set points in your plant
and how do you really want to operate your plant.

So, again, it really goes back to making
sure that you neet the design criteria, and then where
you put the other depends on how rmuch flexibility you
want to give to your field designer versus how ruch
flexibility you want to give to your operator.

| forget what the nunmber was that we used
at Wl f Creek, but it was below 1.55. | don't know if
it was nuch above 1.38. But it was in that
nei ghbor hood.

MR. SI EBER: Those safety linmts are |ike
buil ding a box. Once you build the box, that becones
the golden rule, so to speak, and you have to operate
the plant inside that box.

CHAI RVAN DENNI NG  And you try to nake
your box as small as possible.

MR. SIEBER  No, you try to make your box
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as big as possible.

MEMBER MAYNARD: Not necessarily. Wat
you want to do is to give, keep yourself the ability
t o handl e unknown or unusual situations that may cone
up without having to do a re-analysis every tinme
sonmebody wants to change sonet hi ng.

So, basically, you set a box for a field
designer and you set a box for other parts of the
design. If you find out later that that wasn't a big
enough box for your field designer, then you go to
anot her box and you can nove that around.

I f you set your limt right down at the
design criteria, you have no flexibility to deal with
it. | think it actually creates a | ess safe
situation.

So you actually want to have that for a
coupl e of reasons, not just safety operation, but
operational flexibility, and, again, to be able to
handl e any of the unknown.

MR WALLIS: O course, we had this
conversation earlier. | can understand all that from
the point of view of operation, but there isn't a
nmeasure of how nuch additional safety the public is
getting out of this. That is what is mssing. There

is no |link here.
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MEMBER MAYNARD: The safety to the public

is built into what the design criteria is in the
regul ati ons and t he net hodol ogi es that are approved,
not only t he net hodol ogy, not only the codes, but al so
t he way t he codes have to be used, the restrictions on
t he application of that code.

As you have seen from a lot of these
di scussions, there's a lot of conservatismbuilt into
t he code and i nto how t he code has to be used and what
assunptions are put into that.

That conservatism plus the conservatism
built in what the design criteria is, that is the
public's safety margin. The rest of that then becones
the licensee's margin for how they want to operate.

Again, it provides the safety margin in
case sonet hi ng cones up you real ly had not expected or
didn't know about. You are still above your design
[imt.

MR. SIEBER |If you wanted to know what
the margin neant in terns of safety, you woul d have to
doit withdistributions, probabilisticdistributions,
whi ch determnisticrules don't really | end thensel ves
to. So, generally, if you neet determ nistic rules,
you are safe enough. That is basically the way you

would interpret Title 10.
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MEMBER MAYNARD: And, actually, | think

that you are extrenely safe because it is very
conservative. | think if we went to a nore detailed
anal ysis where you really tried to predict where it
was, put uncertainties and stuff on it, | think that
you could find that you could actually uprate these
plants to a higher power. There's a |lot nore
conservati smthan what you know about.

You may find in some areas occasionally
that you didn't have as nuch conservatism as you
thought, but in the aggregate you take all the
conservatisns built into all of the bounding type

anal yses and there's nore margin there than what

shows.
CHAI RVAN DENNI NG~ Graham anyt hi ng el se?
MR WALLIS: Well, | amnuch nore
satisfied than | was before in several areas. | was

not quite sure what was going on when you got these
nunbers and where they canme fromand why they were so
closetolimts, and soon. | think I understand nmuch
better how they were derived and why they have the
formthey do have.

| amnuch nore satisfiedthat the licensee
and Westinghouse have perforned a thorough anal ysis.

| think sone of the details we sawtoday a lot let ne
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know what was really behind it all that we hadn't seen
before and you never get fromreading the SER

(Laughter.)

Simlarly, the staff came through with
expl anations which are not in the SER They are al so
behi nd t he words which tend to just say the applicant
did this and it's okay, which | eaves conpletely up in
the air, how did you know t hat?

So | feel nuch nore satisfied today. |

suppose after | have slept and dreamt a bit | m ght
come back with another question, but |I don't at the
nonment have a question. | ampretty satisfied. So
t hank you.

CHAl RVAN DENNI NG Tonf

MEMBER KRESS: Well, | felt that the staff
and the applicant have shown that they neet all the
regul ations, the rules. | didn't see any place that
| thought there was glitch or a hangup. In fact, they
did a good job of showing it.

| thought their analysis of the boron
precipitation was highly conservative. | think they
could show that they've really got a lot nore tine
than a couple of hours. In that |large break LOCA with
t hi s upper plenuminjection, | really don't think that

you have any boron concentrate.
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CHAI RVAN DENNI NG  No, | don't either.

Yes, Oto?

MEMBER MAYNARD: | think the |icensee has
done a real good job in answering questions, which
t hi nk many went wel |l beyond what the |icensee woul d be
required to have to answer, because our questions to
the licensee and to the staff were really chall engi ng
or questioni ng approved mnet hodol ogi es, which | think
is fair game, but the licensee | think did a good job
of providing answers and respondi ng, and has been
responsi ve to our questions.

Again, | agree with Tom | think they
clearly denonstrate that they neet the regulatory
requi renents and t hat they have perfornmed t he anal ysi s
and neet all the requirenents there.

| also think the staff has done a good j ob
of denonstrating that they understand the applicant's
i nformation, that they understand the anal ysis. They
have done sone confirmatory work. So | think they
have done a good job in denobnstrating that they
i ndependently took a | ook at a nunber of these things
and satisfied thenselves that the licensee's
i nformati on was accurate and representative there. So
| think they have done a good.

So, overall, | think both did good.
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CHAI RVAN DENNI NG Very good.

Unl ess anybody el se qui ckly objects, then
| declare this over.
(Wher eupon, at 2:09 p.m, the proceedi ngs

in the above-entitled natter were concl uded.)
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P-ROCEEDI-NGS
8:32 a. m

CHAI RVAN DENNI NG (presiding) The
neeting will now conme to order.

This is a neeting of the Advisory
Comm tt ee on React or Saf eguards, Subconm ttee on Power
Uprates. | am Richard Denning, Chairnman of the
Subcommi tt ee.

Subcommi ttee nmenbers i n attendance are Tom
Kress, Oto Maynard, Jack Sieber, and G aham Wl lis.

The purpose of this neeting is to discuss
t he extended power uprate application for the R E
G nna Nucl ear Power Plant. The Subcommittee will hear
present ati ons by and hol d di scussi ons W th
representatives of the NRC staff and the G nna
licensee, Constellation Energy, regarding these
matters.

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

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

The rules for participation in today's

neeti ng have been announced as part of the notice of
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the neeting previously published in The Federal
Regi ster on April 12th, 2006.

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

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

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

| woul d make some conments. W are kind
of experinmenting with sonme revisions to this room and
some of these speakers do not transmt very well. So
when you are nmaki ng your presentations, please nake
sure you are up very close to themand speak directly
into the m crophone.

W will now proceed with the neeting, and
| will call upon M. MIlano of the NRC staff to begin.

MR. M LANO Good norning. Again, nmy nane
is Patrick Mlano. | amthe Licensing Project Manager
with responsibility for G nna.

This norning we are going to have
presentations by M. Sam Mranda and Dr. Len Ward of

the PWR Systens Branch in the Division of Safety
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Syst ens.

On the agenda this norning | amgoing to
gi ve you a brief introduction as to where things stand
with the uprate application itself, and then we wll
cover the itens that cane out of the March 15th and
16t h Subcomittee neeting and then go into those open
itens that were not in the first draft safety
eval uation that was provided to you. The subsequent
safety eval uation that you received on or about Apri
4t h does have the remaining open itens evaluated in
it.

Just as background again, the EPU
application that canme in on July the 7th was preceded
by three |license amendnent requests that are all tied
directly with the Iicense application. W have made
some progress in all three. Those were the rel axed x
axial offset. As you see on the slide, it is
conplete. The main feedwater isolation valve one we
have issued and it is conplete.

The revi sed LOCA anal ysis anmendnent, the
staff's safety evaluation is conplete. You will be
heari ng sonme of the information that isinit whichis
in today's presentation. The safety eval uation has
been conpleted by the staff and the inputs provided,

and the actual package is currently in concurrence

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

revi ew.

Agai n, we had the Subconmi ttee neeting on
March 15th and 16th, and we are schedul ed next
Thursday to have the full Comrittee neeting with you.

Al so, as part of the uprate, you recogni ze
we have to issue an environmental assessnent. That
envi ronnent al assessnment was published in the mddle
of April for comment, and the coment period ends May
t he 12th.

Again, the licensee plans, if we should
i ssue the power wuprate anendnment and these ot her
packages, they are planning to inplenment the uprate

during the fall 2006 outage.

Agai n, in addi tion to heari ng
presentations by the |icensee staff -- they are going
to cover the sane subject areas -- the NRC staff is

going to |i kewi se prepare presentations about what we
did during the review. For the non-LOCA anal ysis, you
are going to hear fromSam Mranda. He is basically
going to tal k about acceptance criteria margins and
interpretation of the results of three or four
different non-LOCA transients as they were reviewed
for G nna.
Dr. Ward is going to go through those

itens. The next two itens here are those itens that
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were not present inthe first draft safety eval uati on.
These were t he open i ssues or open itens fromthe | ast
Subconmmittee neeting. He is going to go through the
smal | break LOCA evaluation review that he did and
then go into post-LOCA long-term cooling boron
precipitation.

That, basically, is all | wanted to say
before turning it over to Constellation Energy for
their portion of the presentation. Wth that, M.
Mark Finley is the Project Manager for the uprate with
Constellation, and he will be introducing his staff.

MR. FINLEY: Yes, Good norning. Mark
Finley, Project Director for the power uprate at
G nna, as M. MIlano said.

| would like to introduce Mark Fl aherty,
current Acting Vice President of technical areas at
Constellation, to kick off the neeting for G nna.

CHAI RVAN DENNI NG  Speak into that m ke
and let's make sure that he can hear you.

MR. FLAHERTY: H . | am Mark Fl aherty.

CHAI RVAN DENNI NG  Ckay, good.

MR. FLAHERTY: Here although the slide
shows that | amthe Acting Vice President of Technical
Services, | was just transferred to the Engineering

Manager of Calvert Ciffs on Monday. So with respect
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to the project and ACRS, whatever else, | wanted to
continue supporting this project for as | ong as need
be. So that is why | am here today.

As Pat M| ano indicated, Constellationis
back to discuss two topics that the Subconmittee
requested further discussion fromthe March neeting.
Those are RCS materials and non-LOCA margin. So we
have presentations for both of those topics.

Secondly, there's two topics that we did
not present at the |last Subconmittee neeting. Those
are snmall break LOCA and | ong-term cool down. Then
will follow up with a summary concl usi on once we go
t hrough the subject for presentations.

So, with that, I will turn this over to
Jim Dunne who will lead us into RCS materi al s.

MR. DUNNE: Good nmorning. M nanme is Jim
Dunne. | am an Engi neering Consultant at G nna
Station. | have been at G nna for 15 years in the
Engi neering Departnent, and for the last three years
| have been the Lead Mechanical Engineer for the
uprate project.

One of the openitenms fromthe neeting we
had in March was a request by the ACRS to see a |ist
of where in the reactor cool ant system we have all oy

600 nmaterial or its weld equivalent, Inconel 82 or
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| nconel 182, present. So the purpose of ny
presentation is to go over those |ocations.
Basically, there are four | ocations inthe

reactor cool ant system where we have alloy 82 or the

equi valent weld material. Three of themare in the
reactor vessel. One of themis in the steam
gener at or .

The three locations in the reactor vessel
are in, basically, |lower radial supports at the bottom
of t he react or vessel , t he bot t om nount ed
instrumentation welds to the reactor vessel |[|ower
head. W also have a third location which is a weld
buildup on a safety injection nozzle for our upper
pl enum safety injection, and then in the steam
generator we have alloy 600 weld material as cl addi ng
on the steam generator tube sheet.

Go back to the slide.

This is a schematic of the reactor vessel
i nternals, showi ng the vari ous conponents. Two of the
three itens in the reactor vessel are shown here. The
safety injection nozzle is not shown on this
schematic, but basically our safety injection nozzles
are |l ocated at the sane el evation as our hot and cold
| eg nozzles up in this area of the reactor vessel.

The other two locations, like | said
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earlier, the |lower radial supports, which are at the
bottom of the core, basically, there are |ugs wel ded
to the reactor vessel that act as radial supports.
They basically act as a keyway for keys fromthe core
barrel that allow the core barrel to be aligned
properly inside the reactor vessel.

There are four supports 90 degrees apart.
The support material is alloy 600, and it is welded to
the | ower reactor vessel inner shell with an all oy 600
wel d material .

MR. SI EBER. Have you ever exam ned those
for cracking?

MR. DUNNE: We do a visual exami nation for
themas part of the 10-year ISl when we do the vessel
exan nation

MR. SIEBER. It is hard to see though,
right?

MR. DUNNE: Right. But, other than that,
| don't believe there's any special inspections of
that. This would be generic probably --

MR SIEBER It's cold.

MR. DUNNE: -- to all Westinghouse reactor
vessel s, would be mnmy guess.

MR SIEBER. It is cold down there anyway.

MR. DUNNE: Yes, the other thing is,
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because it is at the downcomer, it sees cold |eg
tenperature. Qur cold leg tenperature for EPU is
increasing by about 8 degrees from where we are
presently operating. However, the cold |eg
tenperature at EPU will be a couple of degrees bel ow
where we operated the plant from1970 up t hrough 1996,
when we repl aced our steamgenerators and | owered our
TF.

The second location, next slide, the
second location that we have it is in the bottom
nounted instrunentation weld |ocations. W have 36
penetrations through the reactor vessel | ower head for
bott om nount ed i nstrunmentati on

Basically, there are three areas on the
bott om nount ed i nstrunent ati on where we have al | oy 600
material. The nozzle itself is an alloy 600 nozzle
that is machined. It is welded to the reactor vessel
lower head in this area with the J-Wld, which is an
I nconel 182 J-Weld material. Then the nozzl e outside
the reactor vessel, our nozzle, the alloy 600 nozzle
is welded to a stainless steel nozzle with an | nconel
82 wel d.

Al'l three of those |l ocations are pressure-
boundary | ocations, and all three of them basically,

see cold leg conditions. So, as such, we don't
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believe they would be susceptible to any PWSCC
concerns.

Next slide.

The third location in the reactor vessel
where we have alloy 600 is a weld buil dup on our SI
nozzles. This is a plane view | ooking down at
basically the nozzl e | ocation, the reactor vessel, the
two hot and cold | egs over here.

W have two SI nozzles 180 degrees apart
that penetrate into the upper plenum region of the
core because we are an upper plenuminjection plant,
li ke the other Westinghouse two-loop units. At the
end of the SI nozzle in the reactor vessel itself
internally there is a weld buildup over in this area.

Next slide, please.

So this basically shows the entire Sl
nozzle forging. This is the reactor vessel nmateri al
here. This is the weld for the SI forging to the
reactor vessel material. The SI forging itself is
basically a carbon steel material with a stainless
steel cladding for the nozzle itself, but at the end
of it inside the reactor vessel they put in a 1-inch
I nconel, | believe it is 182 weld buildup, to extend
the nozzle down an inch. That was for fabrication,

final fabrication, of the internals to the SI nozzl e.
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Then t hey ended up machi ni ng back on these to get the
cl earances they needed between the OD of the upper
barrel and the SI nozzle.
MR WALLIS: What is the SI nozzle nmade
out of? The safe end there, what is that made out of?
MR. DUNNE: The SI nozzle is basically --
MR WALLIS: The safe end of it.
MR. DUNNE: The safe end over here --

MR, WALLI S: Yes.

MR DUNNE: -- is a 182 316 stainless.
This weld here is not Inconel. So the only place
where we have Inconel is this, which is a weld
buildup. It is not pressure boundary --

MR. SIEBER It is not |oad-bearing
either?

MR DUNNE: It is not |oad-bearing. The
inside of it, basically, sees hot leg conditions or
upper plenum injection conditions, which would be
upper pl enum pressure and upper plenum tenperature.
The outside portion over here and over here, because
you have the upper core val ve basically com ng around
here, basically, sees cold | eg pressures and cold | eg
t enperat ures.

So there is a mnimal delta P across this

i nternal conponent right here because it is insidethe

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

16

pressure boundary. Cbviously, out here this Sl nozzle
sees the full RCS pressure, but this portion of it is
basically seeing about 30 to 40 psi delta P between
the cold |l eg pressure and the upper plenuminjection
pressure. As such, it is not a highly-stressed
conponent .

Al so, because you have hot | eg tenperature
in here and cold | eg tenperature out here, basically,
its tenperature is soneplace probably close to TF.
So, again, we don't believe that is susceptible to
PWSCC, nmi nly because of the | ow stresses and because
the tenperatureis relatively lowand it is not really
hot | eg tenperature.

So those are the three |ocations --

MR WALLIS: It cycles in tenperature a
bit, doesn't it? It cycles?

MR. DUNNE: The cycles -- well, the Sl
nozzle for up and down, yes, that is part of the
design for the reactor vessel

MR. SIEBER: Well, ordinarily, there's no
flow there, right?

MR. DUNNE: There would be no flow, yes,
in here. It is a stagnant region during normal
oper ati on.

The fourth | ocati on where we have --
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MR. WALLIS: Do you ever test this in sone
way? Do you test --

MR DUNNE: We don't do tests to --

MR. SIEBER Injection.

MR. DUNNE: W don't do flowtests into
the reactor vessel. W do test SI flowin arecirc
node.

The fourth location where we do have
cl addi ng, basically Inconel 82 cladding, is on the
st eamgener at or tube sheet, between the bottomportion
of the tube sheet. This shows the tube sheet here,
and this is the prinmary head. Basically, the tube
sheet is carbon steel. It is 25-and-a-quarter-inch
t hi ck.

The bottom portion, which has siezed the
RCS conditions, basically has about a three-eighths-
inch I nconel 82 clad material deposited onit. So the
clad material isn't the pressure boundary naterial per
se. It is nore just to protect this carbon steel
base, tube sheet base netal fromthe borated water.

Basically, the divider plate, in a new
repl acenent generator this divider plate is basically
a 690 nmaterial. The cladding of the primary bow
itself is a stainless steel clad material .

There's also in this little bl omup here,
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this is the divider plate, and here is your tube sheet
cladding. There is sonmething called a seat bar
bui | dup off the tube sheet that they use to basically
build up the tube sheet so they can weld the tube
sheet to the divider plate. This seat bar buildup is
al so Inconel 82. This weld here between the |Inconel
82 material and the 690 primary divider plate is
basically a 690 weld material .

During building of the replacenent
generators we did | ook at substituting a 690 clad on
t he tube sheet versus a 600. BNW Canada has had | ots
of experience with 600 clad material. They have never
had any problens withit. But because of the industry
concerns about 600 material in general, we eval uated
going to 690 during the fabrication of the repl acenent
gener at or .

There was a test program done. This
cladding is basically a bead-wel ded material that is
automatically welded to the tube sheet. So they
eval uated going to a 690 wire material in |lieu of the
600 material, but the testing that was done indicated
that they were having problens wth wunder-bead
cracki ng and i nter-bead cracking on the clad materi al .
So the decision was to stay with the 600 nmateri al

because of those problens with the wel ding.
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Basi cal | y, t he G nna repl acenent
generators and the other replacenent generators that
went through BNW Canada about the same tinme, which
woul d be the St. Lucie replacenent generators and the
Duke Catawba McGQuire replacenent generators, all had
600 I nconel 82 clad material on their tube sheets.
The Commonwealth replacenent generators that BNW
Canada built subsequent to ours also had 600 weld
mat eri al .

After the Conmonweal th, BNW was able to
optim ze the Inconel 690 wire chenmistry and their
wel ding process to get 690 to be an acceptable
cladding material. Some of the nore recent
repl acenent generators that BNW Canada has built for
U S utilities have gone to a 690 clad nmaterial, but
at the tine we were doing it they were not able to get
the 690 material to work.

Basically, obviously, on the cold Ileg
si de, whichever one is the cold | eg side, the cl addi ng
sees cold leg tenperature; the hot |eg side sees hot
|l eg tenperatures. So the cladding material will see
a higher tenperature than it has historically seen at
G nna. Right now we are running a T hot of around
590. Prior to replacing the steamjoiners in 1996, we

operat ed around 601-602. For a T hot with EPU we are
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going to be operating with around a 608-609 T hot. So
we will be slightly higher there.

Hi storically, BNW Canada has never seen
any problens with the Inconel 600 cladding in the
i ndustry. As far as we know, nobody in the industry
has seen any problens with the 690 cl addi ng on tube
sheets.

The repl acenent generators for
Commonweal th and Duke with the 600 material are
operating at hot |eg tenperatures conparable to where
Gnna will be at EPU.  They have been operating for
about to eight to ten years without any reported crack
problenms with the nmaterial. So we don't believe it is
going to be an issue.

The other thing is the fabrication of the
generator. Basically, the way BNW Canada fabricated
t he generator, they put this assenbly together, wel ded
the lower shells to the tube sheet, welded the
transition cone to the I ower shell, and then put that
entire assenbly into a heat treatnment oven to do
stress relieving on the pressure boundary welds. So
that operation would have also acted to reduce any
residual stresses fromthe original cladding welding
on the Inconel material.

The next slide.
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So, basically, inconclusion-- that's not
the slide we had, but that is okay. Qur conclusion is
we don't believe there is any new PWSCC concerns t hat
would arise to the Inconel alloy 600. W don't
believe the alloy 600 we have in the RCS is basically
going to create any new concerns due to EPU.  For the
| oner radial support and for the bottom nmounted
instrumentation, they see cold |leg tenperatures, so
their susceptibility to PWSCC is |ow.

The SI nozzle weld buildup, it is not a
hi ghl y-stressed conponent. So we don't believe it is
an issue.

Then for the Inconel cladding on the tube
sheet, basically, because it was stress-relieved
during fabrication, it is not really a pressure
boundary material. It is also the hot |eg
tenperatures we are seeing are consistent with hot | eg
tenperatures that other plants presently operating are
seeing with the sanme type of cladding. Because
there's been no issues in the industry on tube sheet
clad problenms with steam generators over the |ast 35
years, we believe that there are no issues with tube
sheet .

MR. WALLIS: This isn't an issue for power

uprate. It mght be an issue for license renewal,
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when you are trying to extend the period of tine?

MR DUNNE: Well, this was eval uated and
there is a -- basically, license renewals, which we
have gone through and the NRC has approved, they
| ooked at all the cladding material. They basically
said there is no indication of cladding danage out
there. Therefore, it was viewed that the uprate woul d
not have any -- that extending the license, which
woul d not change any conditions, just put nore years
on it, would not have any issue. This cladding
mat eri al and tube sheet is |owflowincidency, any
radi ati on. Agai n, Westinghouse's experience and BNW
Canada's experience has been there have been no
problenms with tube sheet cladding reported in the
i ndustry.

Now for 600 material in general, the
industry has a nmandate to establish an alloy 600
managemnent program which the i ndustry, which Gnnais
part of, is going through creating an inspection
program for alloy 600 going forward. So all this
stuff will be reviewed as part of that program That
is how we identified, basically, the SI nozzle weld
buil dup, as part of just going through the weld
records for the RCSjust to identify where we have 600

material in the RCS

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




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

23
MR. SIEBER: Do you, by any chance, know

what the reactor vessel hot |leg safe end to the cast
pi ping, what the weld material is there? |Is that a
stai nl ess?

MR DUNNE: It is stainless.

MR. SIEBER. Ckay. How about the
pressuri zer surge and spray |ines?

MR. DUNNE: Stainless.

MR SIEBER  Stainless?

MR DUNNE: Yes.

MR. SIEBER kay. There are sone plants

where 82/182 i s used.

MR. DUNNE: Right.

MR. SIEBER  But you are not one of thenf
MR. DUNNE: No.

MR. S| EBER.  Ckay.

MR DUNNE: And that is all | have.

MR. SIEBER: You are | ucky.

MR DUNNE: Yes.

CHAI RVAN DENNI NG Do we have any ot her
guestions? Jack, are you confortabl e?

Ckay, thank you.

MR. SIEBER. | guess | would point out
that all these claddi ng depositions are not pressure

boundary. You can sustain a crack and have corrosion
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underneath, but since there's virtually oxygen in the
coolant, the corrosion rate is very slow.

MR. FINLEY: Good norning. Again, Mark
Finley, Project Director for the G nna power uprate.
If you recall fromlast tine we nmet, in my previous
life |l was actually Supervisor of the Safety Anal ysis
Group at Calvert diffs for several years. So | am
the lucky one to present our safety analysis
di scussion here this norning, but | am backed up by
our Westinghouse experts to help with questions.

As you recall, at the last neeting you
asked about margi n associ ated with several of the non-
LOCA events. That is what we are going to talk in
some detail about today, and, also, Sam Mranda, |
think when I am finished, will discuss these events
and perhaps others with respect to margin in the
saf ety anal ysi s.

| will show you the current results that
are applicable nowas well as the EPUresults that are
being reviewed by NRC. W wll talk specifically
about the loss of flow, |loss of |oad, and rod
wi t hdrawal events, which were three of the nore
[imting events in our safety analysis.

This slide shows the current and EPU

results associated with the three limting events |
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just mentioned. As you can see, the EPU results in
the center colum there are close to the results in
the righthand -- excuse nme -- the acceptance criteria
in the righthand colum. This is the reason for the
di scussi on today.

MR. VWALLIS: These are predicted with
RETRAN, is it?

MR FINLEY: That is correct. These
results, we did for the non- LOCA net hodol ogy at G nna,
we revi sed t he net hodol ogy fromLOFTRAN t o RETRAN, and
with respect to the core thermal-hydraulic code,
changed that nethod fromthe THINC to t he VI PRE code.

MR WALLIS: Well, there's sort of two
guestions that are basic. One is these nunbers are
awfully close to the limt, and what does that nean?
And the other thing is RETRAN isn't a very accurate
code. You can tweak it various ways. Wen you get
2748.1, it would seemthat the slightest tweak could
make it 2749.

MR. FINLEY: Right.

MR WALLIS: So what's inplied by your
saying that this is the nunber rather than sone ot her
nunber which is perhaps close to it?

MR. FINLEY: Right, right. And, actually,

CGordon, tenporarily go to the next slide.
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W did this with the understandi ng of the
approach that was used. W nodified inputs to the
analysis until we got acceptable results by the
approved criteria. W didn't attenpt to go any
further than that and denonstrate additional nargin.

That i s because we understand the margins
that are in our analysis and the inputs that are
assumed and i n t he net hodol ogy, as well as margin t hat
is above the safety linmt controlled by NRC. So these
results are not coincidental, as was nentioned | ast
tinme.

Because of that approach --

MR. WALLIS: Deliberately tried to get to
the limt, essentially?

MR FINLEY: Well, | wouldn't termit like
that. W were above the limt --

MR. WALLIS: You tested themuntil you got
tothe limt?

MR FINLEY: We were above the [imt
wi t hout any changes to the inputs, and we tweaked on
the --

MR WALLIS: Pulled it dowmn to be bel ow
t hough?

MR FINLEY: That is correct.

MR WALLIS: So it is simlar. Wich kind
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of inputs did you adjust then?

MR. FINLEY: kay, I'Il tell you what, if
| can hold of f on that question until | talk about the
events specifically, then we can get to that.

MR WALLIS: Sure.

MR. FINLEY: Go back one slide, Cordon.
Ckay, just stick with this slide.

One nore comrent: Current results you see
inthe | efthand col um of the three colums there. As
expected, they are somewhat hi gher in DNBR space t han
the EPU result. The trend is all, you know, it makes
sense to us.

The pressure results, the same way, about
ei ght pounds | ower for the pre-EPU result, increased
somewhat. We woul d expect that with the increased
power |evel and decay heat.

CHAI RVAN DENNING  You're going to talk
about how do you get the DNBR? Wat about the
criterion? Were did that criterion come fron®

MR. FINLEY: Yes, we will speak to where
the criterion conmes fromhere in a mnute.

CHAI RVAN DENNI NG Ckay.

MR. FINLEY: kay, next slide, Gordon
Actual ly, two slides.

Wth respect to the first event, this is
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the 1 oss of flow and the DNBR margi n, where the result
was, again, close to the acceptance criteria.

Let's focus here in the nmddle of this
slide. That is sort of the way | set up this
di scussion for all the events. But that is where the
safety analysis limt is. Just below that you see our
safety analysis result, 1.385 versus the 1.38 for the
[imt.

But what we are attenpting to denonstrate
here is sort of the range of results as you nove from
nore realistic conditions up to the very conservative
condi ti ons.

Ri ght underneath the safety analysis
result we just nodified one input to the analysis
associated with the trip tine delay for |oss of flow
W used a conservative tinme in our analysis result to
get the 1.385. It was 1.4 seconds.

W have done one-tine testing in the past
to denonstrate that result is actually |ess than one
second, and a nore typical assunption for plants in
the industry is one second for other Wstinghouse
pl ant s.

| f you renove that margin and that trip
time delay assunption, agai n, still using a

conservative assunption that bounds actual plant
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performance, there's about a 3 percent change in the
result, as you see, 1.42.

Now that's not a best-estinate anal ysis.
This would still be a boundi ng conservative anal ysi s.
But that was one i nput that we coul d have changed even
further to denonstrate additional nargin.

MR. VWALLIS: Now your safety analysis
result is conservative in sone sense? | would say
that you have just nentioned one conservatism Does
it have other conservatisms in it?

MR. FINLEY: Yes, that is correct.

MR. WALLIS: You say it is a bounding
result?

MR. FINLEY: That is correct, it is a
bounding result. | amnot going to go through all the
conservatisns here.

MR. WALLIS: If there are, what do we have
-- you put in sone boundi ng assunptions. But RETRAN
itself has uncertainties in it which you don't know,
or you don't assess, it seens to nme. So you don't
real ly know how much uncertainty there is in the code
itself. So even though you are putting in
conservative assunptions, the safety analysis result
isreally 1.385 plus or mnus sonething, which has to

do with the i nherent uncertainties in the code itself.
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MR FINLEY: Yes, to sone extent,
that's --

MR. WALLIS: | amcurious about how big
those are. |If those are 5 percent, nmaybe it doesn't
matter; you don't get beyond the designlimt. But if
the uncertainties in the code itself are 25 percent,
then one mght say, "Well, it could be that in the
extrene case you could be way down to your boundi ng
test data."

MR. FINLEY: Right, | understand.

MR WALLIS: How to assess that?

MR. FINLEY: | understand, but our point
is that these inputs are quite conservative in
boundi ng. They nore than make up for any
uncertainties in the RETRAN net hodol ogy.

MR WALLIS: That has been denonstrated
sonewher e?

MR. HUEGEL: In the WCAB 14882, we did --
| amsorry; this is Dave Huegel from Wstinghouse.

As part of the effort to transition to
RETRAN, we di d do a bunch of benchmar ks whi ch conpared
the results to actual plant data and confirnmed that
the RETRAN results were consistent.

MR WALLIS: Plus or mnus what sort of --

MR. HUEGEL: The other thing is, for this
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event --

MR WALLIS: Plus or mnus what sort of
number ?

MR. HUEGEL: No, we just did conparisons
to make sure that they were in line.

MR. WALLIS: Ch, you | ooked, you nade a
curve and you showed sone data points that were near
t he curve?

MR. HUEGEL: That is right.

MR. VWALLIS: There's no quantitative
assessnment of the uncertainty in RETRAN?

MR HUECGEL: No, but we do know that it is
conservative in terns of --

MR WALLIS: So it is on one side of the
data point? There's a bunch of data on the graph and
RETRAN i s above or belowin some conservative way? |Is
t hat what you're sayi ng?

MR. HUECGEL: What we are doi ng, what we
did is we conpared it to plant data and we didn't
predict it on one side or the other. But what you
have to do is keep in mnd the transient that you are
| ooki ng at.

Here we are looking at a |oss-of-flow
event .

MR WALLIS: Right.
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MR. HUEGEL: For the | oss-of -fl ow event,

t he pl ant does an actual plant coast-down and confirns
that the coast-down that is being predicted is
conservativel y bounded by what we have assuned in the
saf ety anal ysi s.

What is going on for this |oss-of-flow
event is primarily driven by the characteristics of
your RCPs. The plant does confirmthat the
cal cul ation of the fl ow coast-down i s bounded by what
we have assunmed in the safety anal ysis.

Addi tional conservatisns that we have in
the | oss-of -fl ow event include the fact that we have
skewed the reactivity that we have assunmed toward t he
bottom of the core, so that you are not seeing any
significant amount of negative reactivity until the
rods are well into the core. That is another
conservati smthat we have within the analysis

Another thing is, even though we have
nodel ed t he conpl ete RCS for this particul ar event, as
Mark i s showi ng there, we have taken no credit for the
increase in pressure, which is definitely a DNB
benefit, in the calculations that we have perfornmed.

Anot her thing we have assumed is frozen
f eedback. When you assunme the effects that you have

going on due to the loss of flow in the reactivity
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f eedback, since we are nodeling a point kinetics
nodel , we get a very conservative cal cul ation of the
reactivity during this transient that is relatively
qguick and is over in a few seconds.

Again, as | nmentioned earlier, it is
primarily driven by the effects of how the RCPs are
coasting down, which, again, is confirnmed by the
pl ant .

Wen we did a nore realistic best-
estimate-type cal cul ation, we didn't dothis for G nna
specifically, but we have done cal cul ations with our
RAVE net hodol ogy where we have linked the different
codes, the kinetics code with our thernmal-hydraulics
code, and then also the VIPRE code, which does the
calculations within the core. W find DNBRs that are
wel |l over two for this kind of event.

So in doing the analysis for G nna, we
have all kinds of conservatisns that we believe are
backed up based upon actual test data that the plant
has performed, as | nentioned, like the flow coast-
down, which confirms that what we have done is
conservative

Anot her conservatismis in the rod drop
time that we have assuned. The rod drop tinme is

assumed based upon a very hi gh mechani cal design fl ow.
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| f you | ook at this particul ar event, what you have i s
a drop in the RCS flow Wat you would find is your
rod drop tine woul d be nuch qui cker, and if we were to
take credit for that conservatism we would even show
a hi gher DNBR

MR WALLIS: Instead of whatever --

MR. HUEGEL: Right. You have |ayer upon
| ayer upon | ayer of conservatismplaced in the
anal ysi s.

VR. VWALLIS: But say that these
conservati sms somehow overwhel mthe uncertainties in
t he thermal - hydraul i c code.

MR. HUEGEL: Yes, absolutely.

MR. WALLIS: And, also, you have to put,
in, to get this 1.385, you have to put in a DNB
correlation --

MR HUEGEL: Right.

MR. WALLIS: -- that has uncertainty in it
as wel .

MR HUEGEL: That is correct.

MR. WALLIS: Presumably, all these things
are figured into the choice of 1.38.

MR. FINLEY: And so that gets to the other
side of the curve --

MR. WALLIS: There's a whole pile of stuff
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behind this which is difficult for us to assess
wi thout digging into it for days.

MR. HUEGEL: Understood, yes. So there's
alot of --

MR WALLIS: If | amunderstanding -- |
nmean you' re assuring us of all this stuff which sounds
good, but we don't really know how t o bal ance these
t hi ngs, sone of which nove one way and sone of which
nove the other --

MR HUEGEL: Under stood.

MR WALLIS: -- to be really convinced
that everything you are doing is conservative. So
that is the problem --

MR FINLEY: Well, Dr. Vallis, one of the
things we tried to denonstrate on this slide is the
margin in the DNB testing and the data, and so forth,
as wel | .

MR WALLIS: Yes.

MR. FINLEY: As you see up above, up above
the safety limt, there is a stackup of margin --

MR WALLIS: Right.

MR  FINLEY: -- to address those
uncertainties.

MR WALLIS: Right.

CHAI RVAN DENNING Are you going to
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explain --

MR FINLEY: And | will start with that.

CHAI RVAN DENNI NG Go ahead. Go ahead, do
t hat .

MR FINLEY: | think Sam Mranda is
actually going to speak nore to that. But if you
start sort of with the definition of critical heat
flux, 1.0, of course, we have test data which is done
for the particular fuel type that we are using, and
there is a scatter of that data, of course.

MR WALLIS: Well, the 1.17 reflects the
DNB correl ati on uncertainty?

MR FINLEY: That is correct.

MR WALLIS: Ckay.

MR. FINLEY: At a 95 percent probability
with 95 percent confidence, and the applicable limt
is 1.17, right?

On top of that, we have a design limt
whi ch accounts for paraneter uncertainties such as
tenperature, pressure, flow --

MR. WALLIS: Dependi ng on where you are on
in the physical space?

VR. FINLEY: Right, sonme of the
geonetries, et cetera. So there's an additional 5

percent or so on top of that to protect for that.
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Then the thermal - hydraulic

cal cul ation uncertainties is what nakes you go up to

1.38, is it?

MR, FI NLEY:
MR WALLI S
MR, HUEGEL:

Hel p me out, if you woul d.
The RETRAN uncertainties?

The di fference between the

1.24 and 1.38 is just generic margin that we retainto

account for unexpected penalties that nay conme up.

MR. WALLIS: There's several engineering
guesses? W're not quite sure, so we'll add sonething
on?

MR. HUEGEL: |'mnot sure | would say,

"guess, " but --

MR WALLIS: Well, a judgnment. It is a
j udgnent .

MR, HUEGEL: It is a judgment.

MR. WALLIS: Because other plants have
di f ferent nunbers.

MR HUEGEL: Yes, that is correct.

MR. WALLIS: That is what is so nysterious
about how soneone arrives at 1.38 and soneone else is
1.45 and --

MR. HUEGEL: Well, hopefully, it is not

nmyst eri ous.

MR. WALLIS: -- soneone else is 1.5, and
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so on. Ckay.

CHAI RVAN DENNI NG A coupl e of ot her
guestions then.

MR FI NLEY: Yes.

CHAI RVAN DENNI NG  On the over-pressure,
| want to make sure | understand.

MR FI NLEY: Yes.

CHAI RVAN DENNING  This is different from
what -- this is primary system pressure?

MR FINLEY: That is correct. This, of
course, loss-of-flow event is a heat-up event.

CHAI RVAN DENNI NG Yes.

MR. FINLEY: During the event, D average
goes up, causes an insurge to the pressurizer. It
conpresses the bubble in the pressurizer. And even
taking credit conservatively in this case for the
sprays acting as they should, and so forth, the
pressure goes up about 75 pounds in this transient at
the time of m ni rum DNBR

CHAI RVAN DENNI NG And you don't take that
into account in your correlation?

MR. FINLEY: That is correct.

CHAI RVAN DENNI NG You just keep it at the
initial pressure?

MR. FINLEY: That is correct.
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CHAI RVAN DENNI NG Now you coul d take into

account or is there not a pressure dependence
devel oped for the correl ati on?

MR, FINLEY: W could --

MR HUEGEL: | think it was partly in the
SER t hat we recei ved, based upon how we expl ai ned t he
nmet hodol ogy, we felt that we nentioned the noni na
pressure; therefore, it wouldn't be appropriate, even
though it is certainly justifiable, tocredit anything
beyond t he nom nal pressure.

Certainly, as Mark explained, we see a
pressure increase, and since we do see a pressure
increase, we would typically assume your pressure
control systenms to mnimze any pressure increase
i ke your sprays and your PORVs, but we felt, based
upon what we had witten up in our nethodol ogy and
what was issued in the SER, we felt that we couldn't
go above nom nal pressure even though, again, it was
perfectly justified in our m nds.

CHAI RVAN DENNI NG Ckay. So you're saying
that there are some control factors that are not
al l owed to be taken i nto account in the perfornmance of
the anal ysis |ike sprays and stuff |ike that?

MR. HUEGEL: No, it is just we stated we

were using nom nal pressure there; therefore, that's
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all we felt we could get away with using.
MR FINLEY: There are itens |ike that
that we consider part of the approved nethodol ogy --
MR HUEGEL: Right.

MR. FI NLEY: - that we woul d not take

credit for, depending on what has been approved
previously. Here I think we felt not taking credit
for pressure was part of the approved nethod for G nna
and so we left that out.

MR HUEGEL: Right.

MR.  FINLEY: But we feel perfectly
justifiable would be to take credit for that.

CHAI RMAN DENNI NG Yes. Now -- |'m sorry,
go ahead, Jack

MR, SIEBER In this particular event,
t hough, as the coast-down is occurring, t he
ef fectiveness of sprays has gone away.

MR HUEGEL: Sure.

MR SIEBER It is driven by the punp DP.

MR. FINLEY: That is correct.

MEMBER MAYNARD: But, typically --

MR. SIEBER | nmean you could actually --
well, the coast-down is what, 30 seconds or
t her eabout s?

MR. HUEGEL: It is a couple of seconds.
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MR. SIEBER. Spray is over with before
coast - down?

MR. HUEGEL: That is right.

MR. FINLEY: And we did nodel the spray,
in determning that 75-pound increase, that was with
nodel i ng of sprays, the effect of sprayers.

CHAIRVAN DENNING In this particular
version of loss of flowis one in which, it is al npost
like a | oss of power to the punps where they just go
into coast-down?

MR. FINLEY: Actually, this is even nore
severe than the typical |oss of power. This, for
G nna, our limting event is actually a grid frequency
change of 5 hertz per second, which is a very, very
severe grid transient, one that i s worse even than the
bl ackout that we had in 2003, where the grid actually
drives the punp speed down because we are | ocked into
the grid, okay, for a certain anmount of tinme. It is
actually a nore rapid coast-down of the punps, if you
will, than the flywheel-driven coast-down woul d be.
W actually call that a Condition 3 event for G nna,
even t hough we conservatively apply the Condition 2,
no fuel failure criteria.

CHAI RVAN DENNING I n getting back to a

poi nt that you nmade about the conparisons that are
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made with the plant data, the plant does a simlar
test or has done a simlar test in which it does a
punp trip or sonmething like that? And you are saying
that in the prediction with RETRAN that the RETRAN
results fall below the --

MR. FINLEY: Right. Wat we do is part of
our hot functional test program | think all plants
have done this reactor coolant punp coast-down. So
you get an actual data curve for --

MR. WALLIS: You don't have a back-up
slide that shows that, do you?

MR. FINLEY: | don't. Sorry, Doctor.

CHAI RVAN DENNI NG  And that was perforned
a long time ago or --

MR. FINLEY: That woul d have been part of
the initial plant startup.

CHAI RVAN DENNING The initial plant
startup?

MR. FINLEY: Hot functional testing, yes.

CHAI RVAN DENNI NG  But you have done the
RETRAN anal ysis recently to denonstrate just what we
hear d?

MR. FINLEY: Right. But, of course,
nothing really of significance woul d change to affect

that; i.e., it is a flywheel mass really that provides
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t he moment um and det erm nes that coast-down rate. W
have not nodified --

MR. HUEGEL: But that is another
conservatism that we would reduce the inertia, even
though it wouldn't apply to this event because of the
frequency decay driving the punps down, but in a
conplete loss of flow where the punps are free to
coast down, we reduce the inertia of the flywheel by
10 percent so that we get a conservative coast-down
relative to what the plant woul d neasure.

CHAI RVMAN DENNI NG And now, as far as the
anal ysis is concerned, you start it at a slight over
-- like 2 percent or 3 percent over? | mean, is this
the kind of thing, over normal power?

MR. HUEGEL: Yes, all uncertainties are
accounted for, but the way that we have done themis
they are included in the DNB design limts. So we
woul d have uncertainties in the power level, in
pressure --

CHAI RVAN DENNI NG  But when you actually
run it, when you run it, what power |evel do you use
as the start?

MR. HUEGEL: It is done at nomi nal power.

CHAI RVAN DENNI NG At nomi nal ?

MR, HUEGEL: Yes.
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CHAI RVAN DENNI NG So that uncertainty was
included in that --

MR. HUEGEL: Yes, that is correct.

CHAI RMAN DENNI NG Now what about as
things -- about during the cycle and stuff |ike this?
|s there a point in the cycle |like when the noderat or
coefficient is the |east negative or sonething like
that that has an inpact? | amtrying to get a feeling
for whether it is done at the worst tine in the cycle.

MR. FINLEY: Right, right. Certainly,
yes. This is a heat-up event. GObviously, the |east
negati ve or positive noderator tenperature coefficient
would be limting. W can't operate at full power
with a positive noderator tenperature coefficient. So
it woul d be sonet hing, our nost, |east -- excuse ne --
our | east negative noderator tenperature coefficient
woul d be used early in cycle, right.

Right. So, as was said before, there are
| ayers and |ayers of conservatism in each of the
inputs that we take at the sane tine. W think that
far outwei ghs any uncertainty in the RETRAN nuneri cal
calculation itself.

CHAI RVAN DENNI NG~ Wl |, the best evidence
| have heard so far is that you actually have done t he

work on the experinent with the plant and that the
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RETRAN results fall below that |evel

MR. FINLEY: Right.

MR HUECEL: That is correct. That is
correct.

CHAI RVAN DENNI NG Ckay.

MR. FINLEY: We typically do that in the
safety analysis for the paraneters that are critical.
It is done and NRC has asked to do that over tinme to
approve the nethodol ogy.

MR. WALLIS: When you cone to the ful
Committee | don't knowif we are goingtogointothis
agai n, but other Commttee nenbers may have the sane
curiosity that we have. So it m ght be good to have
some back-up slides with this RETRAN conpared with the
real plant transient, and so on, just in case soneone
starts to probe.

CHAI RMAN DENNI NG Well, | think let's get
alittle bit beyond that. | nean | would certainly
like to see that.

MR VWALLIS: So we want to see it
our sel ves?

CHAI RVAN DENNI NG Wiy don't we see that?

MR WALLIS: Can we see it when, this
af ternoon or somnething, or when?

MR. HUEGEL: Do you have any of the coast-
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downs, Mark? | don't know

MR FINLEY: | will try to get it this
afternoon. | don't have it at nmy fingertips. So we
will | ook.

CHAI RVAN DENNI NG Ckay.

MR WALLIS: Yes, maybe if we are
satisfied, we can convince our colleagues to be
satisfied, but that is always difficult.

MR. FINLEY: Ckay, any other questions on
| oss of flow?

CHAI RVAN DENNI NG No. Let's nove on.

MR. FI NLEY: Ckay.

MR WALLIS: So now we have a different
i ssue, which is pressure.

MR. FINLEY: kay, a different issue.
This is pressure. This is a |oss-of-1oad event. Just
as the title suggests, it is a full loss of |oad, a
turbine tripped a generator off the grid.

Again, | will start in the mddle here.
Qur design limt or acceptance criteria for the event
is 110 percent of the design pressure for the reactor
cool ant system The safety analysis result was about
a pound and a half below that, 2747 as conpared to
2748. 5.

Again, this |ooks close, but we need to
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take it in the context of margin below and margin
above, which is what this slide tries to denonstrate.
For exanple, if we did take credit for control system
functi oni ng, i.e., steam dunp operation and
pressurizer spray operation, that al one would reduce
t he peak pressure by over 100 pounds. Simlarly, if
we added operation of the PORVs to that mx, that
woul d provi de anot her 40-pound-or-so reducti on.

Probably nost inportantly, and why you
don't see issues with these types of events in the
i ndustry, is when you get a turbine trip, we are
designed, as all plants are, to get a reactor trip
automatically. So there is no real delay between the
time of the turbine trip and the reactor trip.

What causes the over-pressure in the
analysis is a short tine delay between the trip of the
turbine and the trip of the reactor. There's where
you have a power mi smatch for a short period of tineg,
causing additional heat and causing the pressure
over shoot --

MR WALLIS: If we were followi ng a PRA-
type analysis, you would go through this event tree
and you woul d say, did the PORVs work or did the Pzr
pressuri zer spray work? And you give sone probability

to all those things, presunably. That would be a way
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you could --

MR FINLEY: That is correct. That is
correct.

MR. WALLIS: Here you are sinply saying we
will just assunme it doesn't happen.

MR. FINLEY: Right.

MR. VALLIS: And so you give a probability
of zero.

MR. FINLEY: Exactly, exactly. 1In fact,
| discussed -- just to give a flavor for that, we have
two, essentially, relays on sets of contexts which
will cause a reactor trip on a turbine trip. |If
either one functions, you will get the reactor trip
si mul t aneousl y, essentially.

| talked to our PRA folks a little about
t hat and asked t hemwhat probability they woul d assign
to that. He said between 99.9 and 99.99 probability
of success.

So between 99.9 and 99. 99 percent of the
time our result is down here.

MR HUEGEL: But it is not a safety grade
function. Therefore, we can't credit in the safety
analysis. So we have to rely upon the high-
pressurizer pressure reactor trip to termnate the

transi ent, even though, as Mark said, that that
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function, even though <control grade, 1is highly
reliable.

CHAI RVAN DENNI NG At what | evel does the
pressure trip then?

MR. FINLEY: The high-pressurizer pressure
trip --

MR HUECEL: Yes, 2377 is the value at the
pl ant, but the safety analysis would assunme 2425 or
2435. So we have accounted for uncertainties between
what the plant would be dialing in and what we were
assumng in the safety analysis to account for all the
instrunentation uncertainties.

MR WALLIS: How about RETRAN here? |Is
RETRAN accurate to 10 percent, so we don't have to
sort of add another 10 percent on this thing for somne
reason?

MR, HUEGEL: Well, RETRAN we found is very
conservative interns of over-predictingthe pressure.
Yes, it would predict a higher pressure than you woul d
expect to see at the plant for a simlar --

MR. WALLIS: It is supposed to be a
realistic code.

CHAI RVAN DENNI NG My experience with
t hese codes has generally been that they predict

pressure conparatively well, but what kind of evi dence
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do you have fromplant data? | mean, do you have
evi dence for plant data?

MR. HUECGEL: W do a |ot of conparisons
with these codes for load rejection tests and naki ng
sure that all the control systens are functioning as
designed. W have plants out there that are full-1oad
rejection capability plants, and in tuning the control
systens we woul d use the LOFTRAN and RETRAN codes to
nmake sure that we are predicting that these control
systens are functioning as desi gned.

When we see the plant actually doing its
test, we find that the results conpare very favorably.
But, again, that is with crediting all the different
control systens, which we don't assunme or credit in
any of the safety analysis unless it nmakes the
transi ent worse.

CHAI RMAN DENNING  Yes. As far as
absolute safety is concerned here, suppose we are
wrong and the pressure really is higher. Then you
adjust -- you would go to the safety and the safety
val ves would relieve?

MR. HUEGEL: Well, the safety valves do
operate in this transient.

MR. DUNNE: That is typically what

termnates the transient, is when the relief valves
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open, but you've got to remenber --

MR. HUEGEL: The reactor trip and the --

MR. DUNNE: And the reactor trip and the
safety val ves opening. Wat is happening is the peak
pressure is occurring at the RCP di scharge.

MR HUEGEL: Right.

MR. DUNNE: And the pressure that the
relief valves are set at is the pressurizer pressure,
which is nomnally around 2500. W have about a 2 to
2.5 percent uncertainty on that set point. So in the
anal ysis base we raised the actual set point in the
anal ysis by that 2.5 percent.

W al so have a 1 percent uncertainty for
| oop seal drift because we have a | oop seal in front
of our relief valves. So you add another 1 percent on
the pressure at which the safety valves will open on
the pressurizer. Then there is a tinme delay to clear
the | oop seal, which is around .8 seconds or so, which
there is no way to relieve --

MR. HUEGEL: Right, and there's no credit
for any of the relief during that tine period where
the |l oop seal is clearing, even though you woul d be
getting some pressure relief capability. As Jim
stated, there is no credit for that in the safety

anal ysi s.
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CHAI RVAN DENNI NG Except if we are in an

ATWE scenario which you anal yze differently.

MR. DUNNE: Well, in an ATWS scenari o you
don't take any credit for any of that stuff. Well,
you take credit for the relief valves, | think.

MR HUEGEL: Yes, we woul d.

MR WALLIS: Do you have plant data on
this | oss of |oad?

MR FINLEY: O course, we have
experienced | oss-of -1 oad-type trips in the past.

MR. WALLIS: Yes, and you take the data
and you use a realistic analysis, which would be the
bottom | ine here usi ng RETRAN

MR. FINLEY: Right.

MR WALLIS: It would be interesting to
see how well you predict what really happened.

MR. FINLEY: Right. The difficulty there
i s you have a very benign event. This is actually the
pressure at, | think, the reactor cool ant punp
di scharge. It islowin the RCS. It is actually
hi gher than the pressurizer pressure.

MR WALLIS: Yes.

MR. HUEGEL: You don't even get to the
poi nt of the PORVs on the pressurizer.

MR. FINLEY: Pressurizer pressure goes up
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very, very little. So that data, in terns of
compari son to RETRAN, woul dn' t show  rmuch

MR VWALLIS: Wuldn't show nuch of a
chal l enge to RETRAN. Not hing nuch is happening.

MR. FINLEY: Right.

MR WALLIS: All that is happening is in
regul atory space.

MR. DUNNE: And, sinplistically, you
know - -

MR. CARUSO It is a challenge to RETRAN.
| nmean it has to cal cul ate the physics properly.

MR HUEGEL: That is true.

MR. CARUSO \Whatever you put in it should
be able to calculate it. So if you have data for a
real trip, then RETRAN should be able to calculate a
real trip.

CHAI RVAN DENNI NG Sure, sure

MR WALLIS: That would be really
convincing stuff if you produced that.

MR. HUEGEL: W did have sone pl ant
conparisons in the WCAP that we subnmitted and was
reviewed by the NRC, 14882. W chose the conpari son
of the RETRAN results to different plant events.
think there were sone | oad rejections.

MR. WALLIS: Okay. |Is there sonme key part
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of that that we can see at this neeting?

MR. HUEGEL: We could probably pull out
the slides fromthat WCAP.

MR. WALLIS: Because it would be good to
go away with a very convinced sort of happy feeling
and not feel there are a |ot of things we had better
st udy.

MR. HUEGEL: | think the inportant thing
to take away is that the nethodol ogy, even though we
have got different DNBR Iimts that we are using, we
still apply the same exact conservative nethodol ogy
whi ch has, as we nentioned, for exanple, in |oss of
flow, layers upon |layers of conservatism | think
that is the inportant part.

MR. WALLIS: You sound very convi nci ng,
but then, of course, you are an advocate for your
poi nt of view.

(Laughter.)

MR HUEGEL: Under stood.

MR. FINLEY: Certainly with respect to the
pl ant data, part of the approval process with the
staff in WCAP revi ew and approval is to provide that
sort of benchmarki ng dat a.

MR WALLIS: W have to assure oursel ves

that the staff at | east has investigated and asked t he
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ki nd of questions that occur to us.

CHAI RVAN DENNING  All right. Let's goto
t he next slide.

MR. FINLEY: Okay. Well, before we go to
the next slide, we didn't talk, | don't think, about
above the design limt, to speak to that margin.

W have for G nna cal cul ated, as you see
here, an ASME service level Climt for hot conditions
of around 3200 psig. That was done for the ATWS
scenario. In fact, when we do an ATWS event, we have
to nmeet that pressure.

That is where you woul d potentially start
to deform conponents in the RCS, not likely, but
potential. W wouldn't expect catastrophic failure
there, but potential for bolting to stretch and that
sort of thing.

So that gives you sone feeling for, you
know, we are not on the hairy edge in terns of this
110 percent.

MR. WALLIS: You're assunming a standard
at nrosphere or sonething when you do this? W went
through this before. The difference between your psi
and your psi design pressure on one of these charts is
less than the variability in atnospheric pressure

itself.
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MR. FINLEY: Correct. W don't vary --

MR. WALLIS: You're trying to assume sone
ki nd of atnosphere --

MR FINLEY: [It's 14.7.

MR WALLIS: Although in reality it is
fluctuating up and down quite a bit.

MR. FINLEY: Ckay, and the | ast event |
wanted to speak to was the rod wthdrawal at power
event. This event provided results close both to the
DNBR criteria --

MR. WALLIS: This is where you are even
closer. This is where you are about as close as you
can possibly get.

MR. FINLEY: -- and al so pressure. And,
again, the reason for the closeness of the result to
the acceptance limt is that we reduced the -- | think
inthis case -- Chris, correct neif I"'mwong -- we
reduced the rod speed or reactivity insertion rate,
essentially, until we nmet thislimt. That is what we
establ i shed as our core design.

MR. WALLIS: How can you reduce that
arbitrarily? You actually can control the insertion
rate?

MR HUEGEL: No. We nake sure that we've

got a conservative insertion rate. Cbviously, it
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woul d bound anything that we woul d see at a plant.

MR WALLIS: Make it |ess conservative in
some way? How did you nanage to change that?

MR. FINLEY: And then we incorporate that
restriction into our core design.

MR WALLIS: Mke it |ess conservative?
You justify making it |ess conservative? |s that
what - -

MR HUEGEL: No, it is the sane
conservatism

MEMBER MAYNARD: This feeds back into what
your surveillance requirenents would be or what set
poi nt you would have to have for certain
i nstrunentation?

MR. HUEGEL: Exactly. The other thing is
when you --

MEMBER MAYNARD: You are trying to give
yoursel f as much of a margin --

MR. HUECGEL: When we define a safety
analysis limt, keepin mnd that the over tenperature
and over power delta Ttrip set points are designed to
provi de protection based upon the conditions that are
associated with what you selected for your safety
analysis limt. So it is no surprise that when you

have a revised safety analysis set point, you are
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going to have trip set points, the OIDT and OPDT,
which are designed specifically to ensure you are
neeti ng your DNB design basis, that you are going to
end up with a result that is consistent with your
safety analysis |imt here.

What Mark was saying is we refined the
reactivity insertion rates that we | ooked at to make
sure that we were getting the closest match to the
safety analysis limt. W analyzed a whol e wi de range
of reactivity insertion rates from like 1 pcm per
second up to, say, 110 pcm per second, which covers
t he maxi numdi fferential rod worth you woul d expect to
see anytinme in the core design life and also
associ ated with your maxi mrumrod speed that you woul d
expect to see at the plant. Conbining those two, we
cover the whole wide range of reactivity insertion
rates.

What we just did here is refine and nake
sure that we picked the | owest or the exact reactivity
insertion rate that gives you the cl osest approach to
your DNBRIimt. So that m ght have been, say, 25 pcm
per second, where maybe in the previous analysis we
used a nore coarse conparison of reactivity insertion
limts because we had nore margin to the result.

MR. WALLIS: Make sure although in reality
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it isn't worse?

MR. FINLEY: That's correct. And then we
factor that input assunption to the safety analysis
into our surveillance programas well as into our core
desi gn process. So that when we design the core and
we use the physics codes to validate the reactivity
paranmeters, we do that. W do that each cycle.

MEMBER MAYNARD: They're not arbitrarily
changi ng nunbers that have no inpact on sonething
el se.

MR HUEGEL: No.

MEMBER MAYNARD: They are really defining
what their surveillance requirenent or their set
poi nts woul d be on other paraneters to assure they're
neeti ng them

MR, WALLIS: I'mjust trying to figure out
if there isn't a possibility that the rod w thdrawal
rate sonehow exceeds sonething that you have set to
it.

MR. HUEGEL: No. The other thing is we
don't limt the insertion either. | mean you have a
limted anount of bank worth that you can add in terns
of reactivity. Wat we assunme in this transient is
t hat we keep addi ng what ever anount of reactivity it

takes us to get us up to the trip condition.
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So, inreality, you may have a total bank
worth say at 90 percent power of 500 pcm That mi ght
not be enough to take you up to the trip set point
t hat we have assunmed, which is |ike 118 percent power.
However, as part of the conservati smof the analysis,
we keep adding reactivity, even though it nay not
truly exist, until we get to the reactor trip set
poi nt .

W do that from all different power
levels, from different tines in life, and for al
different reactivity insertion rates. So we are
anal yzi ng hundreds and hundreds of cases to get to the
reactor trip set point, when in reality for a | ot of
t he cases you woul dn't even get there.

MR WALLIS: Wwell, tell ne, physically,
how does this reactivity get inserted?

MR HUEGEL: It is assunmed to be inserted
at a constant rate.

MR WALLIS: It is a withdrawal of rods,
right?

MR HUEGEL: Right.

MR FINLEY: You have to start --

MR. WALLIS: The physical wthdrawal of
rods? |Is this sonmething that happens inadvertently

due to sonme glitch or is it sonething the operators
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do? 1Is it something that happens because of an
acci dent or what?

MR HUEGEL: It is considered to be a
Condi tion 2 transient, which could be, one, a failure
in your control systemor, two, it could be operator
error.

MR WALLIS: So the physics linmts the
reactivity addition rate, doesn't it?

MR. HUEGEL: And keep in mnd that --

MR WALLIS: Doesn't it? In sone way?

MR HUEGEL: Yes.

MR  WALLIS: And so you can't so
arbitrarily set it? It seens to nme you are stil
twiddling it until you get the right nunber, and you
can't dothat. It tells you what it is going to be --

MR. FINLEY: No, no. |In the core design
process, by changi ng your core design and the worth of
t he rods, you can effect that reactivity addition. So
we control that.

MR. WALLIS: And then you control that to
be the maxi mumit could possibly be in the transient?
MR. FINLEY: That is correct.

MR. HUECGEL: Yes. They would have sone
curve. The differential rod worth varies as a

function of rod position. W pick off the peak and
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t hen nake sure that our --

MR WALLIS: You make sure that it is as
fast as possible then?

MR. HUEGEL: That presents an upper bound
whi ch essentially we are well beyond that differential
rod worth peak in ternms of the range of reactivity
insertions that we would | ook at.

CHAI RMVAN DENNING Wth regard to the
inplied rate of withdrawal of the rod --

MR. HUEGEL: W cover a whol e wi de range.

CHAI RVAN DENNI NG But how does t hat
relate to the maxi num that withdrawal rate that is
possi ble? | mean you push a button and have a rod
wi t hdr awal .

MR. HUEGEL: That's right.

CHAIRVAN DENNING. It is a certain rate of
wi t hdrawal that is inplied.

MR. HUEGEL: That is right.

CHAI RVAN DENNI NG And then the reactivity
rat e depends upon what the worth of the rod is.

What is the inplied rod withdrawal rate
relative to the standard? Is it --

MR. HUEGEL: Again, what this safety
anal ysis assunes is a whole w de range of constant

reactivity insertion rates in pcm per second. That
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inplies a constant differential rod worth and a
constant withdrawal rate for that given condition that
we are anal yzi ng.

Keep in mind that we anal yze a whol e w de
range of reactivity insertion rates which conceivably
woul d cover a whole wi de range of differential rod
worths and rod speeds. So we have enconpassed any
particul ar rod speed that you coul d have at the plant
and al so we have bounded any particular differential
rod worth that the core design woul d cal cul ate, which
is confirnmed on a cycle-by-cycl e basis.

CHAI RVAN DENNI NG What |limts the rate of
rod withdrawal ?

MR HUEGEL: What is the fastest --
think it is 72 steps per mnute -- or isit 66? Ckay,
sorry, 66 steps per minute. The nmaxi numdifferenti al
rod worth that | think we have assumed is something
i ke 100 pcm per step.

MR. McHUGH. Yes, this is Chris MHugh
from West i nghouse.

The last reload <cycle, the actual
cal cul ated maxi num rod worth was about 30 pcm per
second. In our rod withdrawal power analyses, |ike
Dave said, we go up over 100. So we have covered from

1 pcm per second up to 100, and on a cycl e-by-cycle
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basi s we need a maxi mum of about 30.

MR. HUEGEL: Thank you, Chris.

MR. CARUSO Can you physically change the
rod withdrawal speed? O is that sonmething that is
| ocked into your control system design?

MR. FINLEY: Right. Not without nodifying
the plant and doing testing post-nodification to
verify the rod speed.

MR. CARUSC But you have a current
defined rod speed that is | ocked into the rod control
| ogi c?

MR. FINLEY: That is right. It is part
and parcel to the design

MR WALLIS: 1.381 cones fromthe fastest
wi t hdrawal rate that is possible?

MR HUEGEL: No. W have |ooked at a
whol e wi de range.

MR FINLEY: No, it is one of the
internmedi ate --

MR HUEGEL: Yes.

MR WALLIS: One of the internediate ones
which is worst?

MR HUEGEL: Yes.

MR WALLIS: Ckay. And rod ejectionis

somet hi ng el se?
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MR. HUEGEL: Yes, that is a whol e other

beast .

MR WALLIS: A whol e other beast because,
obvi ously, rods could go, you know, flying out under
some i magi ned scenari o.

MR. HUEGEL: Right. The other thing is |
think there are also rod blocks. | think if you
exceed |l i ke 3 percent, don't the rods automatically --
but that is a control grade function again, which we
don't credit in the safety anal ysis.

CHAI RVAN DENNI NG Wiy don't you cone up
to the m ke? State your name, please.

MR GLLON:. I'mRoy Gllon. | am Senior
React or Operator since 1991, current Shift Manager at
G nna.

W al so have five rod stops, OTI delta T,
OP delta T, difference in average T, any single T
average, |ow power, 12.8 percent, and a 20 percent
drop in power also give us a rod stop.

MR HUEGEL: And these are all well bel ow
the reactor trip set points that we are crediting on
the safety analysis. W don't take credit for any of
t hese control grade functions, which woul d effectively
limt or nake these transients very, very benign.

MR WALLIS: | amtrying to think if I'm
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right now. This 1.381 comes fromlooking at all tines
inthe cycle, all places where rods could be, and al
rates at which they could be withdrawn? At the worst?
| s that what you have done?

MR HUEGEL: This limt is set before we
even | ook at the transients.

MR, VWALLIS: But | amjust trying to nake
sure, are youtelling nmeit is the worst case when you
| ook at --

MR HUEGEL: Yes.

MR WALLIS: ~-- all tinmes in the cycle,
all places where rods could be, and all rates at which
t hey coul d be withdrawn? You sonehow span this whol e
volunme of space and you look for the worst DNB
si tuation?

MR. HUEGEL: Yes, with no credit for any
of the control functions and with an infinite anount
reactivity.

MR. WALLIS: So when you say 1.381, you
are probably looking at the real tail-end of sone
probabilistic distribution of what coul d happen?

MR HUEGEL: Yes.

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

MR WALLIS: And, in effect, you are
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beyond the tail-end or you so claimto be, the real
[imt of the tail-end?

MR. HUEGEL: We believe that the analysis,
again, is very, very conservative.

MR DUNNE: This is Ji mDunne.

Agai n, what Chris MHugh said is this is
the analysis that we have set up as a bounding
anal ysis going forward for EPU. Then as part of every
cycle design for the core design for that cycle,
they've got to verify that their limting condition
for that cycle is, indeed, still bounded by the --

MR. WALLIS: It nust be running for quite
along time to get this nunber.

(Laughter.)

You rust be running about a third of the
time you are running the reactor to predict what is
goi ng to happen next tine.

MR FINLEY: There are dozens and dozens
of cases, yes.

MR, WALLIS: Right. kay.

MR. HUEGEL: W nmke assunptions that,
hopefully, we don't have to |look at the safety
anal ysis every cycle, but what we do confirm every
cycle is that what we have assuned in the safety

anal ysi s i s boundi ng, and as Chri s McHugh st ated, what
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we have assuned in ternms of a peak reactivity
insertion rate is as well above what the core designs
are currently predicting.

MR. WALLIS: If you conquered sone sort of
fuel managenent program whi ch enabl ed you to do this,
you presumably woul d reduce t he power or do somet hi ng?
You have to adjust sonething.

MR. HUECGEL: You would have to adjust
somet hi ng, but we've got so nmuch margin here | don't
think it is a problem

MR WALLIS: Ckay.

CHAI RMVAN DENNING | think they can
cont i nue.

(Laughter.)

MR. FINLEY: Good. Next slide, Gordon.

Okay. The last slide with respect to
mar gi n here for non-LOCA events would be, again, the
rod withdrawal, but this tine with respect to
pressure. This just denonstrates, again, if we took
credit for a nore realistic, yet still bounding and
conservative reactivity addition rate, the peak
pressure would conme down nearly 200 pounds as a
result, still a simlar sort of bounding analysis
| ooking at all the potential scenarios we could be in,

but just taking some of the margin that is in that one
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assunption with respect to reactivity addition.

MR WALLIS: So it looks as if this is
what is limting your power uprate then?

MR FINLEY: That is correct.

MR WALLIS: |If you had a higher power
uprate and you didn't twiddle a few nore things, you
woul d go over this bound?

MR FINLEY: That is correct. These three
events are the limting events for the G nna uprate.

CHAI RVAN DENNING  And this is actually a
slightly different, it is a different -- the
particul ar sel ection of input paraneters that |eads to
this limted event is different fromthe sel ection
that led to the DNB --

MR FINLEY: That is correct. This cones
froma different set of initial conditions, yes.

MR HUEGEL: But we do cover the w de
range of reactivity insertions that we tal ked about in
the DNB space. So we still are |ooking at anything
t hat we conceivably could come up with in terns of --

MR. VWALLIS: Wen you are searching for an
opti mum or nmaxi mum you have to take a lot of runs to
be sure you are there?

MR, HUEGEL: It runs pretty quickly.

MR. WALLIS: So that when you take smal
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break LOCA, you have to take quite a |lot of steps in
the break size in order to get the real maxinmun?

MR HUEGEL: Well, these transients are
over in a few mnutes. So we can run tons of cases
within a half an hour. | nean this is not a problem
runni ng nmany, many cases. It is not a LOCA where you
are looking at it for an extended period of tinme.

MR, WALLIS: | amjust wondering if
mat hematically you can be sure that you are within
this .4 psi internms of having determ ned t he maxi num

MR. HUEGEL: Well, the closer we get to
the limt, obviously, the nore refined we have to be
in terms of what we look at in terns of reactivity
insertion rate.

MR. WALLIS: But we have to get confort
fromthe fact that there's all this margin and all
t hese conservati ve assunpti ons.

MR. HUEGEL: And that's what we want you
to walk amay with, that there is a |ot of
conservatism

MR. WALLIS: About the accuracy wi th which
you can predict this to five significant figures.

MR. HUEGEL: Exactly.

MR. FINLEY: Okay, the next slide, Gordon.

Just to sunmarize, once again, all of the
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results neet the acceptance criteria. There are
various areas of margin in the methods and in the
inputs. In addition, there's margin above the
acceptance limts to the point of failure.

MR, WALLIS: Wat woul d nake nme happier,
| think, in the long run would be if the margin were
expressed in sone quantitative way representing a
neasure of safety, whatever that is. Because you can
talk forever about margin and say, "Well, we've got
100 psi here," but what does that really neanin terns
of public safety? You have to be an engi neer and you
have to use judgnent to say, "Wll, we've got 100 psi.
That sounds good."

But if you could express this nmargin in
terns of sone neasure of public safety, whichis 10 to
the mnus 10 or sonething, that m ght be nuch nore
convi nci ng.

MR. HUEGEL: Right, and you have to al so
have confidence that the nethodology that we are
applying is robust. What we are applying here is the
same that we have applied for the | ast 30 years.

MR WALLIS: Then we woul d have to exam ne
ASME and | would hate to get into that.

(Laughter.)

MR. FINLEY: Okay. Wll, thank you. That
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is all I had for the non-LOCA events.

CHAI RVAN DENNI NG Very good. | think we
will just go ahead.

MR. WALLIS: Very, very good. Thank you
very much

CHAI RMAN DENNI NG Go ahead with the
regul atory version of this.

MR WALLIS: It's not quite a Ph.D. exam
because you didn't show us equations, but we are
getting there.

(Laughter.)

Now we are going to |l ook at the staff view
of all of this?

CHAI RVAN DENNI NG Yes.

MR. WALLIS: To put this in perspective,
| was interested enough after our |last neeting on this
subj ect, margins, to go back and read the transcri pt,
which | very rarely do, to see what questions got

answered and which questions did not. So we are

really interested, at least | amvery interested in
this issue. | want to look at the transcript maybe
from this presentation and see how well we got
convi nced.

MR MRANDA: M/ nane is Sam M randa. |'m
a reviewer in the PAR Systens Branch. | reviewed the
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G nna power uprate application

| have the sane slides, basically, as you
have seen before.

MR WALLIS: But with now different curves
on them or the same curves?

MR. M RANDA: | have the G nna transients
| can discuss, but before that | have all the sane
mar gi n and acceptance criteria slides that you have
seen. Unless there are any questions, | suggest we
just enter theminto the record and nove on.

CHAI RVAN DENNI NG  Ckay, very good.

MR WALLIS: Ckay.

MR. M RANDA: There is this one slide that
is a little bit different. It has sonme different
nunmbers on it.

MR WALLIS: You have different nunbers
and then they use RETRAN i nstead of sone ot her code,
and so on, right.

MR. M RANDA: So we nove from seventi es
technology to nineties technology from LOFTRAN to
RETRAN.

MR. WALLIS: So we are on the margins part
here, are we?

MR. M RANDA: Wll, | amgoing to start

with the accident anal yses unl ess you have sone
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guestions on the margins.

CHAI RVAN DENNI NG Well, | guess the only
guestion is that change that we just had where
yesterday we were | ooking at 1.55 and today we are

| ooking at 1.38, and the question is, what's the

smal | est value that NRR wil|l accept?
MR, VALLIS: |I'msure the industry is very
interested in their answer, |'msure.

MR. M RANDA: That margin between the
design limt and the safety analysis limt is
determ ned by the |icensee and the vendor analysis,
the anal ysts at the vendor. It is a safety margin in
the true sense. It is a contingency. It is for
unexpect ed probl ens.

It is something that the staff doesn't
really see. Al we can judge is, do the accident
anal yses neet the safety analysis limt? W know
there is sonme anobunt of non-zero margin between the
design Iimt and the safety analysis limt.

MR. WALLIS: But suppose a vendor cane in
with 1.25 and you don't see where it canme from are
you going to accept it?

MR. M RANDA: A safety analysis limt of
1.25?

CHAI RMAN DENNI NG~ No, the safety analysis
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limt is, | think, 1.2 --

MR. WALLIS: No, the safety analysis is
1.38. That is the one we are tal king about.

CHAI RMAN DENNI NG COh, | thought the DNBR
Yes, let's put the margins up there again, the one
t hat has the 1. 38.

MR WALLIS: | ama little bit puzzled.
This is determned by the |icensee and the vendor
usi ng met hods that you don't know about ?

MR M RANDA: W know about the
correlation limt.

MR WALLIS: Yes, that is based on a
publ i cati on.

MR. M RANDA: And we know about the design
limt.

MR. WALLI'S: That's based on a
publ i cati on.

CHAI RVAN DENNI NG Right, right.

MR. M RANDA: Those have both been
revi ewed and approved by the staff.

MR WALLIS: Right.

MR. M RANDA: The part we don't know about
is the space between the design limt and the safety
analysis limt.

CHAI RVAN DENNI NG  Ri ght, and Graham says,
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okay, suppose this is 1.25; they decide let's go for
1.25. What do you do?

MR M RANDA: It is a natter of judgnent.
If they say 1.25 and i f they produce anal yses that all
neet that value, | don't see how we can object.

The only problemwith that is if something
comes up in the future, sone rod bow problens or
somet hing el se and they need that margin, it won't be
avai l able. Then they will have to conme in and change
the safety analysis limt, and that is going to
require a license anmendnent.

MR WALLIS: | don't understand that. |
nmean with 1.25, they may be predicting 1.35, and they
say, well, it's a huge margin because we are
predicting 1.35 and our limt is 1.25.

CHAI RMVAN DENNING Well, let nme say
something that | think was i nplied that we didn't pick
up on adequately. That is this contingency el enent.
That is, suppose during the operation of the plant
there's sone i ssue that cones up |ike rod bow ng, and
they have to then go back and say, "Ch, well, you
know, we really had that extra margin in there between
1.24 and 1.38, or between 1.24 and 1.55. So we don't
have to shut down the plant."

MR WALLIS: That's what it's for?
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CHAI RVAN DENNI NG | have a feeling that
may be what it is for?

MR WALLIS: Is that what it is for?

CHAI RVAN DENNI NG  Wbul d you respond? |
wonder whether the |icensee m ght --

MR, VALLIS: It is a very arbitrary thing.

CHAI RMAN DENNI NG -- or Westinghouse
m ght coment on that.

MR KILLIMAYER. Hi. This is Jack
Killimyer from Wstinghouse, the Fuels Division.

The safety analysis |limt that we use,
okay, the 1.24, the design basis limt has the
uncertainties rolled in and neets the 9595 criterion.
When we do our anal yses, we do themall to neet the
higher limts, so we can build in a certain anount of
margin that is shown up here.

CHAI RVAN DENNI NG And t he purpose of that
margin is to be extra safe or is it in part or largely
because you want to nake sure that, if issues come up,
that suddenly you're not in a position where it
appears that you are beyond the design limt?

MR KILLIMAYER: Yes to all of them
There are sonme known penalties that we choose to cover
with DNB margins such as the rod bolt penalties.

W've got a rod bolt penalty of about a percent, a
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percent and a half, depending on the fuel type. W
cover that with the margin that we retain between the
safety analysis limt and the design limt.

You do want to have sonme margin in all
your anal yses when you are going into a cycle in case
somet hi ng does happen when you are doi ng an anal ysi s
for a given reload. Al our DNB anal yses have an
assunption on axial power shapes, and we use a
boundi ng axi al power shape, what we consider to be a
boundi ng axi al power shape, going in, and we verify
t hat each cycl e.

So if youdid end up with a nore limting
axi al power shape, you would have margin within the
safety analysis limt to address small issues |ike
t hat .

MR. WALLIS: So we are tal king about .14,
a difference between 1.24 from1.3, which seens to be
based on sonmething insubstanti al in terns of
justification. Then we quibble about the difference
between 1.38 and 1.381, which is | ess than 1 percent
of this thing which seens to be sonewhat arbitrary.

CHAI RVAN DENNING Wl l, you and | are
qui bbling; I amnot sure that they are quibbling.

MR VWALLIS: Well, we are questioning,

let's say.
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And yet they struggle to neet this 1.38
with this huge accuracy when it seens to be itself
pi cked out of the air, to sone extent. It seenms to ne
a strange thing, you know.

Maybe if it is 1.3 -- it really mght as
well be 1.37. Wy not?

MEMBER MAYNARD: | didn't see that they
were struggling to neet that. They were
intentionally --

MR WALLIS: Yes, they were. They
deliberately tried to get right on the --

MEMBER MAYNARD: -- getting there, so that
t hey coul d establish design and set point criteria.

MR. WALLIS: They deliberately tried to
get to 1.381, as far as | can nake out.

MR MRANDA: | think the difficulty there
is that the safety anal yses that we were | ooking at
are not safety analyses in the strict sense. They are
al so sort of design anal yses. They are trying to cone
up with, by doing these safety anal yses, come up with
enough operating nmargin, operating space, for the
future as possible.

So they use, they did, for exanple, the
rod wi thdrawal at power anal yses over a w de range of

reactivity insertion rates and other conditions such
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that there's no future core reload that wll go
outside that area. They would do that up to the very
[imt, up to the 1.38, to make sure that they have
gi ven thensel ves as much space as possi bl e.

MR WALLIS: But the area then doesn't set
t he nunber 1.38. They could have had a hi gher power
uprate and done all this analysis of core rel oad and
said, "All right, our nunber is 1.36 and we're happy
with that."

MR. M RANDA: Well, they could have just
as easily have done that.

MR. VWALLIS: Well, why don't they do that
and they conme in with a 10 percent power uprate?

MR. DUNNE: The power uprate, power |evel
was picked first and then all the anal yses to support
it were done.

MR. WALLIS: That's right.

MR DUNNE: We didn't do all these sets of
anal yses and then conme say --

MR VWALLIS: Put the cart before the
horse. So you assume what you want to do and then
justify it.

MR. DUNNE: Well, the other thing on the
power uprate is we are also |imted by the bal anced

pl ant side of the plant.
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(Laughter.)

So if we wanted to go higher, then we
woul d have nore nodifications to nmake on the bal anced
pl ant side of the plant.

So, you know, you end up choosi ng what
your power level is --

MR WALLIS: | understand that, but we are
tal king about safety here. W are tal king about
safety.

MR. DUNNE: Right, but that's the reason
why we would not have actively pursued going nuch
hi gher than the nunber we chose.

MR WALLIS: It seens to nme there has to
be a justification for 1.38 which is nore than saying
that the vendor and the |icensee decided in sone
nmysterious way that's what it should be.

CHAI RVAN DENNI NG  And that they wanted
t hat margin.

MR WALLIS: Right.

CHAI RVAN DENNI NG | nean that seens to be
the margin they want. Again, it is a value to them
related to these unforeseen --

VR. WALLI'S: I n sonme unforeseen
ci rcunst ances they m ght go down to 1. 30.

CHAI RVAN DENNI NG Yes, that's right.
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MR. WALLIS: And then they would cone to

us and say, "There's no problem because it is stil
above 1.24."

CHAI RVAN DENNI NG  And then they woul d
come up and they would say, "Well, it's no problem™
| think that's what we are hearing.

MR. WALLIS: Is that what happens?

MR. M RANDA: No, they can't -- | don't
think they can do that. | mean they have set the
safety analysis |imt that's in the tech specs. |If

they cone in with sonmething | ess than 1. 38, they would
have to justify it. They would have to cone in and
ask for an anendnment, and then the staff would revi ew
that. But anything above 1.38 --

CHAI RVAN DENNI NG  They're locked into
t hat .

MR. WALLIS: There had anot her plant
yest erday that was 1.55.

MR. M RANDA:  Yes.

MR. WALLIS: They look at this plant and
they say, "Gee whiz, there's no reason we should be
1.55. Wiy don't we cone in with 1.38 and go for a
power uprate of 30 percent?" Wuld you let themdo
t hat ?

MR. M RANDA: Well, actually, for Beaver
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Valley, that has a little bit of history behind it.
They coul d have been bel ow 1.55, but they had, |
believe they had 1.55 in the past and they didn't need
to go below 1.55. The results were acceptable at
1.55, so they just kept it. So they had nore than the
average margin between design limt and the safety
analysis limt.

MR. WALLIS: Yes, but that's why they
m ght use it. Wy don't they use it? Wy don't they
capture sone of that margin and go to hi gher power?

MR. SIEBER. Wl I, the higher power is
limted by how many dollars you want to spend on --

MR, WALLIS: But we're tal king about
safety. Dollars are irrel evant.

CHAI RVAN DENNI NG No, but as far as the
plant is concerned, they're --

MR WALLIS: But these nunbers shoul d have
arelationship to safety. That's what we're here for,
isn't it? W're not here for anything to do with
dol I ar s.

MR. FINLEY: Right, Doctor, and we neet
the safety limt, right?

MR. WALLIS: Set by you, it seens to ne.

MR FINLEY: No. These limts have been

reviewed by the staff and accepted. W treat them as
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safety limts and we denonstrate we neet themwi th the
power |evel that we have chosen

As Jim Dunne said, we chose the power
| evel based on many paranmeters. These safety limts
are part of that decision process.

MR. WALLIS: The 1.38 is historically what
you have had in this plant, is that it?

MR, KILLIMAYER No. This is Jack
Killimyer again.

W do set the safety analysis limt. Yes,
there is, in a sense, an arbitrary anmunt of margin
that is put in. It does cover known penalties, and we
do build in extra margin to cover contingencies for
the future.

It is an agreed-upon nunber as to how much
margin we retain in the DNB anal ysis versus where it
is in operating space.

MR, HUEGEL: It is agreed upon between
West i nghouse and the |icensee.

MR. WALLIS: That's right.

MR HUEGEL: W don't treat that as the
license limt. The license limt would be the design
limt, okay?

MR WALLIS: The license limt is 1.247

MR. KILLIMAYER. Right. The safety
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analysis limt is essentially our -- it is like an
accounting nmethod for keeping track of DNB margin to
account for penalties.

MR WALLIS: So when the staff eval uates
your submittal, do they | ook to see the DNB nunber is
bigger than 1.24 or that it is bigger than 1.38?

MR. M RANDA: We use the 1.38 val ue.

MR WALLIS: You use the val ue, but that
seens very strange because you are using sonething
defined for the conveni ence of the |licensee which has
no relationship to public safety whatsoever.

MR M RANDA: Well, there is a
relationship to public safety. It is a value that is
greater than the design limt.

MR WALLIS: But 1.24 has sonme nerit in
terms of a measure of public safety.

MR. M RANDA: Yes.

MR. WALLIS: The 1.38 does not; you said,
but it is bigger.

MR SIEBER It has nore --

MR WALLIS: But it could be 1.9. | nean
it is just arbitrary.

MR, HUEGEL: But the inmportant thing is it
is greater than; the 1.38 has an inportant part

because it was net based wupon a conservative

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

86

nmet hodol ogy. So using our conservative nethodol ogy,
we are neeting the 1.38, which includes, granted, it
is rather arbitrary, but some anount of DNB margin
above the design limt to handl e the unexpected i ssues
that do arise, as was pointed out, the rod bow
penal ty, for exanple.

You don't want to be in a situation where
you have done your safety analysis right up to the
design limt; sonething comes up unexpected, and
you' re strapped and you have no roomto naneuver ot her
than telling the plant, "Well, you have to derate or
something.” This gives us the flexibility to address
t he unknown issues that we hope don't occur, but,
unfortunately, do occur.

MR. WALLIS: How do you get flexibility if
the staff is approving 1.38 and you go down to 1.37
because of rod bow or sonethi ng?

MR HUECEL: Because we show that the
safety analysis --

MR. WALLIS: But they wouldn't shut you
down?

MR, HUEGEL: No.

MR. WALLIS: Because you're above 1.24, is
that right?

MR. M RANDA: No, they would have to
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expl ain why they are below the safety analysis limt.

MR. HUECGEL: But we have net the design
l[imt and the safety analysis linmt, and we have said
t hat --

MR WALLIS: It's strange.

MR. M RANDA: Telling us that you net the
design limt does not satisfy us.

MR, VWALLIS: Am|| just odd? | think this
is very strange.

CHAI RVAN DENNI NG But it is possible they
could cone to you and say -- | nmean it sounds like
we're hearing slightly different things, but what you
are saying is that is what you license themwith a
particul ar core reload, core |l oad; that's the way t hey
operate the plant. If they find sonmething md-cycle
that is an issue that would say that they are in
conflict with that, then the |icensee conmes to you and
says, "W want to have sone granting rel axation,"”
right? And it would be up to NRR to say yes or no, is
that right?

MR. M RANDA: Sonething like that. If
sonmet hing cones up in the future that causes themto
use up all of their 11 percent margin between the
design limt and the safety analysis limt --

CHAI RVAN DENNING  Well, I"'monly going to
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et themuse up 1 percent of it. Suppose they decide
that it is 1.37. You know, sonething has happened.
Now what is the requirenent on then? Do they have to
now -- are they in conflict with their Iicense and

t hey have to either shut down the plant -- | nean t hey

have to shut down the plant within "x" anount of tinme
or sonet hi ng.

MR. S| EBER: Reduce power.

CHAI RVAN DENNI NG O reduce power? And
then you woul d have to grant some exception to all ow
themto go back to power? 1Is that a true statenent?

MR. SIEBER: They would have to justify
t hat based on a reevaluation of the uncertainties.
That is one way to do this.

CHAI RMVAN DENNI NG  So, actually, what
woul d probably happen --

MR. SIEBER  Wiat they cone up, the staff
m ght or might not agree with --

CHAI RVAN DENNI NG M ght or m ght not.

MR SIEBER -- anewlimt.

CHAI RVMAN DENNI NG Yes, right?

MR. SIEBER.  And you woul d recapture sone
of the margin that you put in there in the first

pl ace.

MR. M RANDA: I'ma little bit confused.
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Are you tal ki ng about the safety analysis limt or the
design limt?

CHAI RMVAN DENNI NG  The safety anal ysis
limt.

MR. SIEBER. The safety analysis |imt has
extra margin.

MR. M RANDA: They need to change the
safety analysis limt; they would need to cone to the
staff.

MR. SIEBER: You would have to agree
before they could do it then?

MR. M RANDA: Since that is in the tech
specs, that is alicense anendnent and the staff woul d
have to review and approve that.

MR WALLIS: It seens to ne to have
nothing to do with nuclear safety. | nmean if 1.24
nmeans the public risk is 10 to the minus 5 and 1. 38
neans it is two tines 10 to the mnus 5, that is very
different fromits being 10 to the mnus 6. Unti
there is sone scale which tells ne what we gain in
public safety by having this extra margin from1l.24 to
1.38, | don't have any way to evaluate how big it
shoul d be.

MR MRANDA: | don't see the need for

evaluating that. That is a designer's margin. That
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is for their use in contingencies to cover unexpected
probl ens.

MEMBER KRESS: You are suffering under the
whol e problem of all the licensees in design basis
space which has arelationship to safety but it is not
fully quantified because you' ve got these desi gn basi s
events that represent ranges of accidents, and they do
t hem conservatively. You end up with margins for the
desi gn basi s events.

But howto relate that to sone real
neasure of safety, which mght be a risk nunber, is
you have to -- it is an after-the-fact thing. You can
go back now and say, "W'll do a PRA and we'll see if
this design is safe fromthe standpoint of any risk
nmeasures you have." But it is an after-the-fact
cal cul ati on.

Totrytorelate things Ii ke hownuch this
margin contributes to that safety is just --

MR WALLIS: I'mreally puzzled though.
| nmean 1.24, see, it has a basis, right? It seenms to
me that -- I'mtrying to relate it to ny experience.
If we say that we are going to educate students to
pass a professional engi neering exam in a
prof essional engineering exam to be a qualified

engi neer, you have to get a grade of 1.24. But 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

91

student says, "Well, | want to be better than that
because | want to be a better engineer. So | am going
to cone up and say you're going to grade ne to be
above 1.38," and we agree to that. But it is all just
arbitrary fromthe student's point of view

MEMBER KRESS: Well, sure it is.

MR WALLIS: It is not justified by the
agency.

MEMBER KRESS: It is not quite arbitrary
because it is designed by space and you did it in a
conservative way and you end up with a conservative --

MR. WALLIS: But the nunber is set by the
Iicensee and the vendor. It is not set by the agency.

MEMBER KRESS: That's pretty nuch
arbitrary.

MR, WALLIS: It is really peculiar to have
a safety thing set by the vendor rather than the
agency. But, anyway --

(Laughter.)

MEMBER MAYNARD: | think the safety thing
here is the design limt. Nowthe closer that the
safety analysis |imt comes to that, the |less things
that they are going to be able to tolerate --

MR WALLIS: | understand that.

MEMBER MAYNARD: -- from ot her things.
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The hi gher they go, that renoves operating
flexibility fromthe plant.

It is not as much a safety issue as it is
as to, how nuch do you want to be able to tolerate
wi t hout having to go back and reanal yze and resubnit?

MR. WALLIS: They still have to resubmt
though. |If they cone up with sonething which is 1.3,
t hey have to resubmt.

MEMBER MAYNARD: But they are a lot |ess
likely, if they started with 1.3 and that you had somne
rod bowi ng or you had sonme thing, they are not going
to be able to absorb as much of that. So the |ower
they make that limt -- yes, if they do end up bel ow
that 1.38, they' ve got to cone in.

MR. WALLIS: Right. There's a |ikelihood
t hat after they conme in they can go out
satisfactorily?

MR. SIEBER  Yes.

MR. WALLIS: Wereas if they were cl oser
toit, they mght be nore at risk of being shut down?
|'s that the idea?

MR. SIEBER. Well, you have to make sure
that you aren't going to approach the design limt.

MEMBER MAYNARD: It is going to change

other -- if they have to come in with a | ower nunber,
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then it is going to change sone other things in a
tighter design or different set points or different
limts fromthat aspect.

CHAI RVAN DENNI NG | think another thing
that we have to get perspective on, we tend to think
inrisk space, and these are Condition 2 and Condition
3 events. Even defeating the design limts in these
cases doesn't put you in a core neltdown situation
typically.

MR. WALLIS: That's right.

MEMBER KRESS: It could possibly do somne
fuel damage.

CHAI RVAN DENNING It could do sone fuel
damage.

MEMBER KRESS: And we don't have criteria
interms of risk of fuel danage other than full core
damage alnmost. So if we had that criteria, you m ght
possibly be able torelate this change inthelimt to
how much fuel you mght damage if you had a whole
spectrum of events, but we don't have that,
unfortunately.

MR. SIEBER. Actually, you don't do fuel
damage until you hit the critical heat fl ux.

MEMBER KRESS: That's right. That's

right. But if you did it right, these would have
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probability distributions. The overlap would give a
probability of neeting that for all the design -- for
not the design basis acci dent, but for the spectrumof
accidents. You could end up with a probability of
core damage and you coul d have some sort of mneasure.
That could be a nmeasure of safety.

W don't do that because right nowit is
too hard. This seens to guarantee safety this way by
experience. It is a way that the staff can deal with
and a way the |icensee can deal wth.

MR SIEBER It's deterministic. That is
the way these things were --

MEMBER KRESS: Deterministic as opposed

MR WALLIS: MW problemdealing with it,
because we are going to evaluate whether or not to
all ow a power uprate, and if one plant cones in with
1.55, this one cones in 1.38, another plant cones in
with 1.3, another one cones in 1.25, and they all say,
"W want the power uprate.” It is clear that the one
with 1.25 is probably going for a hi gher power uprate.
So how do we deci de?

MEMBER KRESS: That's a good question.

MR WALLIS: How do we decide what is

r easonabl e?
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MEMBER KRESS: That's a good question.

MR. M RANDA: Well, you would be putting
yourself in the position of judging as to how nuch --

MR WALLIS: W're asked to wite a
letter, right. Right.

CHAI RVAN DENNI NG That's exactly where we
are.

MEMBER KRESS: You had a suggesti on once,
Graham that | really liked, and that is, these are
cal cul ated by sone code, a thermal-hydraulics code.

MR WALLIS: Right.

MEMBER KRESS: And if you, instead of
having this nunber, had a distribution and you could
come up with some sort of probability of exceeding
your design, your actual CfA, actually correlation
limt, and you have sone idea --

MR. WALLIS: Were we are, yes.

MEMBER KRESS: But even there you' ve got
a problem because, even though we have that
probability, you don't know what probability is
acceptable. And that is an arbitrary choice.

MR. WALLIS: But at |east you know what
you are doi ng nore.

MEMBER KRESS: You know what you are

doi ng.
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MR WALLIS: Right.

MEMBER KRESS: But not enough to base a
deci si on on.

CHAI RVAN DENNI NG Let's not redefine the
whol e regul at ory basi s.

MEMBER KRESS: No, that is not in the
regul atory basis right now, that's right. So we are
stuck with the judgment.

MR. SIEBER. The only way we coul d be
certain that their nunmber is right is for us to do
t hese cal cul ati ons, this whol e series of cal cul ati ons,
and | don't want to do that.

(Laughter.)

CHAI RVAN DENNI NG Wl |, thank you, Jack

Go now to where you were going to start
your presentation.

MR. M RANDA: Ckay. | was going to talk
about the sane three transients that M. Finley
di scussed earlier: loss of flow, which is the event
that challenges that DNB ratio; the rod w thdrawal at
power, which, by the way, | disagree; | don't think
this is a challenging analysis for the DNBratio. Rod
wi t hdrawal at power is nore of a design event in terns
of testing the over tenperature delta T trip to be

sure it covers the --
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MR SIEBER That's the culm nation of it.

MR. M RANDA: Yes.

And the loss of |load, which is the event
that is nost likely to over-pressurize the RCS

These are the results for the |l oss-of-fl ow
accident. There are two cases described here. One is
t he frequency decay, whichis the linmting event, and
then there is the conplete loss of flow Wth both
conplete | osses of flow, one involves tripping both
reactor cool ant punps and the other is the situation
where the reactor coolant flowis driven down by a
frequency decay on the grid. That one produces a
| ower DNB rati o.

| would say that this event is governed
mainly by the power-to-flow ratio. That is very
important in DNB ratio. |If you |look at the power-to-
flowratio, if you delay the reactor trip, if you keep
t he power relatively high conpared to the fl ow, which
is decreasing, either because it punps a trip or
because of being driven down by frequency decay,
delaying that reactor trip will cause a |ower DNB
ratio.

W can see, for exanpl e, here that | ooking
at the two events, in the flow coast-down event you

have the reactor trip i medi ately because that is the
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initiating event, the undervoltage condition on the
power supply buses on the reactor cool ant punps. So
t here you have an i medi ate reactor trip; whereas, for
t he frequency decay you have to wait for the signal,
for the under-frequency reactor trip signal, and that
takes a little bit nmore than half a second.

Here we see on the bottomcurve -- it is
not a curve; it is a straight line. It is the flow
rate responding to the frequency decay.

Then we have t he under-frequency trip burn
in about two seconds. Then, as the rods are falling
into the core, you have reached a mininmum DNB ratio
about here. You see the power level is stil
relatively high

This is the heat flux in the core average
channel and the hot channel. This is a rem nder, for
one thing, that this event is anal yzed wi th RETRAN and
VI PRE. The RETRAN code will calculate the transient
in terms of power |evel and back to cool ant system
pressure and tenperatures and flow rate. Then that
information is passed to VIPRE, which actually
cal cul ates the heat flux, and VIPRE will nodel a hot
channel. Here we can see there is not that nuch
di fference between hot channel and average channel.

MR WALLIS: All this is at sone tine in
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the cycle or sonme extrenme case or sonething that

bounds - -

MR, SIEBER  Wbrst.

MR WALLIS: The worst?

MR SIEBER  The worst. The worst tinme in
t he cycl e.

MR- M RANDA: Fromthis curve, we see that
mnimum DNB ratio -- well, actually, | have another

plot | can show that describes all of this.

The mninmumDNB ratio will occur actually
before the tine that the PORVs m ght open. This is an
illustration of that.

Here's the mnimum DNB rati o occurring.
| f you take that up to the pressurizer pressure curve,
you see that the mninmum DNB rati o has been reached
before the core opening set point is reached.

Al of this is interesting and it is not
really relevant, though, for this analysis because
this pressure is information that is not passed to
VIPRE as you see it here. The VIPRE code will
calculate the DNB rati o based on the nom nal pressure.
So there is no credit taken for the pressurization.

MR, WALLIS: | think the key thing is what
turns around the DNBR. It seens to be headed down and

then it gets turned around rather abruptly by
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sormet hi ng.

MR. M RANDA: The rods are fully inserted,
okay.

CHAI RVAN DENNI NG Heat flux. Heat fl ux.

MR MRANDA: It is the power to flow --

MR, WALLIS: It is the power that turns it
around? Ckay.

MR MRANDA: |If we |look at the first
curve with the power |evels --

MR. WALLIS: kay, it is the power. That
is where it is. The power torque falls off the cliff
or it goes over -- it is not really a cliff, but it
goes down the slope. Then that is what turns it
around. Ckay.

MR MRANDA: It is all a function of
power-to-flow rati o.

MR, WALLIS: Ckay.

MR SIEBER Well, the whole transient is
caused because of the m smatch between the trip and
seei ng the actual cause, which was the |oss of the
cool ant punp.

MR WALLIS: So what would seemto be --

MR. SIEBER  You are producing power in a
regi me where the flood i s decayi ng.

MR WALLIS: Wat would seemto be
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critical here would be how fast the rods drop.

MR. M RANDA: Yes, and we had --

MR WALLIS: Because if it is alittle bit
|ater, then this DNBR would go down bel ow t he safety
analysis limt.

MR M RANDA: Right. That's right.

MEMBER KRESS: Wiy doesn't the DNBR turn
around again at sone |onger tinme? Because your flow
has continued to drop, but the power sort of |evels
off. So you expect that curve to turn over again.

MR. M RANDA: Well, you do not produce --
you have the reactor trip. So you' re not producing
power anynore. The power that you see there is --

MEMBER KRESS: Decay heat.

MR. M RANDA: Decay heat, yes. It is kind
of hard to come up with --

MR SIEBER Well, if the flow continued
goi ng down, then even decay heat could reach the DNB

MEMBER KRESS: The flow never really
st ops.

MR SIEBER  Ch, that curve doesn't
continue on down like that?

MEMBER KRESS:. No, because you end up in
natural circul ation.

MR. M RANDA: Natural circulation is --
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MEMBER KRESS:. GCkay. Well, that's the

expl anat i on.
MR WALLIS: DNBR in a close to dryout

situation, highquality, the power-to-flowrati o m ght

seem-- no, it isall liquid. It is all liquid, isn't
it? It is all liquid. So it is not. No, it has
nothing to do with that. Yes, it is all liquid.

| am just trying to figure out why it
should be power-to-flow ratio, but that doesn't
matter. It doesn't matter.

MR MRANDA: So this DNB ratio, the 1.385
| believeisthelimting, is the |l owest DNBratio you
will find in G nna.

MR WALLIS: Well, you have 1.381 in
anot her one.

MR MRANDA: | will talk about that when
| get to the rod withdrawal at power.

MR, WALLIS: Ckay.

CHAI RVAN DENNI NG Ckay, proceed.

MR. M RANDA: Loss-of-load event, G nna
has done three different cases here.

MR VWALLIS: I'msorry, | want to go back
to this other one. Since everything seens to be
governed very much by when the rods drop, is this a

conservative analysis you are showi ng us about rod
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drop or is this a realistic analysis?

MR. M RANDA: This is conservative.

MR. WALLIS: So the rods, where actually
it says two, it is nore likely to be one?

MR. FINLEY: Right. | think, Sam if you
put up your sequence of events table there?

MR. WALLIS: As rods begin to drop at two

seconds; it is nore likely to be one second, is that

right?

MR. M RANDA: Well, they take 2.8 seconds
to drop.

MR WALLIS: Well, they begin to drop at
two. Is it nore likely that they would actually drop

earlier than that?

MR FINLEY: That is correct. This is
Mark Finley, Project Director for G nna.

| mentioned in ny presentation there is a
1.4-second tine delay assunmed between the tine the
frequency set point is reached --

MR WALLIS: That is the .6 --

MR. FINLEY: -- right -- and the tine the
rods begin to drop. W have actually tined that in
the past at |ess than one second. So on ny slide |
said, if you reduced that 1.4-second delay to one

second, then you would benefit in margin.
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MR. WALLIS: Yes, | was recalling what you

sai d.

MR FI NLEY: Yes.

MR WALLIS: And | was trying to relate it
to what is being presented here.

MR. SIEBER: The rod drop speed is slow,

t 0o.

MR. FINLEY: And then the rod drop speed
is tested. W have a tech spec nunber we have to neet
for the rods to reach the bottom and that is tested
each startup

MEMBER MAYNARD: | think | also heard
West i nghouse say that they don't take ruch credit for
the rods until they get alnobst to the bottom as
though all the power were being generated in the
bottom there. So that is another conservatism
bel i eve.

MR. FINLEY: They certainly use a boundi ng
shape in terms of the rods and the position of the
rods for the negative reactivity insertion.

MR. M RANDA: (kay, the |oss-of-load case,
there are actually three cases, but the inportant one
is the RCS peak pressure case, the |ast one.

G nna has | ooked at the loss of load in

terns of DNBratio and also in terns of secondary site
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over-pressurization. They are different cases.

The DNBR case is a case that is designed
to produce a low DNB ratio, which nmeans you try to
keep the pressure low. To keep the pressure |ow, they
woul d use the pressurizer pressure control system
pressurizer spray and PORVs. They al so use the
revi sed thermal design procedure to evaluate the DNB
ratio.

For this type of an event, as a reviewer,
| would ook for a trip coming fromthe protection
that is designed to protect against |ow thernal
margin. That would be the over tenperature delta T
trip. That is what is happening here. The over
tenperature delta T trip occurs at 11.6 seconds, and
then the DNB ratio reaches a mninum again, as the
rods are nearing the bottom of the core.

The case designed to |ook at secondary
site pressure, we are not |ooking at DNB ratio
anynore. So they are using the standard thernal
desi gn procedure, which neans, for exanple, that they
are going to use different initial conditions. They
are going to use 102 percent of rated thermal power,
and they are going to use tenperature uncertainties on
t he hi gh side.

Also, in this case they are, for peak
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secondary systempressure, they are assum ng no steam
generator tube plugging to nmaxi mumthe heat transfer
fromprimary to secondary.

Finally, the RCS peak pressure case --

MR WALLIS: So that's a conservative
assunption?

MR. M RANDA: Yes.

For the RCS pressure case, they are not
usi ng any pressurizer pressure control, no PORVs, no
spray. They are using all the uncertainties in
initial conditions in a conservative direction, high
t enper at ures, hi gh power, and t hey produce t he hi ghest
pressure. For exanple, for a trip on the high
pressurizer pressure reactor trip --

MR. WALLIS: Now, presumably, the steam
generator is cooling better; the pressure is |ower,
isn't it? That's a different --

MR. M RANDA: They woul d assune different
pl uggi ng | evel --

MR. WALLIS: Hi gher secondary pressure,
but what did you assunme about the steam generator in
the | ast case?

MR. M RANDA:  Maxi mum pl uggi ng, 10 percent
pl uggi ng.

MR WALLIS: You assune 10 percent
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pl uggi ng, okay.

MR. M RANDA: That is why in each one of
t hese anal yses you | ook at what paraneter you are
interested in --

MR. WALLIS: No, | amjust interested
about the steamgenerator in the | ast case because it
doesn't seemto be witten down here. Ckay.

MR MRANDA: So in the first case, in the
DNBR case, they have the over tenperature delta Ttrip
occurring right about here.

MR WALLIS: We don't have that.

CHAIRVAN DENNING. It is on the third one.

MR. WALLIS: It is on the third one, okay.

MR. M RANDA: That trip corresponds to
this point. Here is your DNB ratio.

MR WALLIS: Ch, it wiggles, unless you
put the pencil mark on there.

MR. M RANDA: Ch, the wi ggle mark?

MR WALLIS: It is your pencil mark you
put on there as a wiggle, isn't it, or is it not?

MR. M RANDA: Yes, the wiggle is due
mainly to this.

MR. SIEBER  Actually, we don't have that.

MR WALLIS: W don't have that. W don't

have that, no.
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MR. M RANDA: Here we have the pressurizer

pressure and you see that we have PORV openi ng at 2350
psi, and, in fact, it gets up to 2500, where you m ght
begin to see the safety valves opening. Over
tenperature delta T trip occurs right about here.

MR WALLIS: W don't have your first
curve there for sone reason

MR SIEBER. We don't have the |ast one.

MR WALLIS: W don't have the one you
j ust showed, the one before this.

MR. M RANDA: The one before this? This
one?

MR WALLIS: | don't think we have that.

CHAI RMAN DENNING  No, | don't think we
do.

MR WALLIS: W don't have that.

CHAI RMAN DENNING It is mssing

MR WALLIS: So DNBR is sort of headed to
China until the PORV opens, is it, or sonething? It
seens to be falling off acliff and then it |levels off
agai n.

MR. M RANDA: Well, | don't really connect
it tothe PORV. It is connected to the rods providing
enough negative reactivity to trip the plant.

MR WALLIS: And that's what stops it
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abruptly? Okay.

But is that w ggle something you drew on
there? W don't have this figure. You drew sonething
on there?

CHAI RVAN DENNI NG Yes, that is just a
mar ker, | think.

MR, WALLIS: It's a marker, okay. You put
that on? kay. Just don't draw on the screen,
what ever you do.

(Laughter.)

Ckay, so that is the figure we don't have.

CHAI RVAN DENNI NG  But that's okay.

Proceed.

MR. WALLIS: That's okay. W have seen
it.

MR MRANDA: So this is where the trip
occurs. | nmean this is where the --

MR WALLIS: And that is, again,
conservatively estimated in tine and stuff?

MR. M RANDA: The over tenperature delta
Ttrip, that is the trip that is designed to keep the
DNBR above 1.3 --

MR. WALLIS: Again, you' ve got two second
between the trip and the rods dropping? |Is that this

conservati sm agai n?
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S| EBER: Yes.

M RANDA: Yes.

VWALLI'S: Yes, okay.

2 % 3 %

M RANDA: That is a long tine.

There is also, by the way, in the over
tenperature delta T trip, there is also a delay built
in actually before you even reach that signal to
account for loop transit time because the tenperature
is measured in RTDs in the hot | egs and the cold | egs,
and it takes time to get there, sonmething |ike a six-
second del ay.

This over tenperature delta T trip is
current conpensated, | ead |ine conpensationto account
for the tinme that it takes to neasure the tenperature
versus the tine to actually put the rods into the core
and actually trip the plant before you reach the core
[imt of 1.38.

MR, VALLIS: Al right. | find this
extraordinarily useful. W have conplained in the
past many tinmes that when you read the SER and you
sinply see a description of what the applicant did,
and then you say the applicant neets the regul ati ons,
everything is fine, there's no indication that
anything like this sort of study is behind that

decision. And | think this is the first tinme we have
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really seen that this staff knows what is going onin
sonme detail, and it has been very useful to nme. So
pl ease conti nue.

MR MRANDA: This is sinply the steam
generator pressure, the pressurizer water volunme. The
limt for the steam pressure is 1209, which is right
about here, 1209.

The over tenperature delta T trip occurs
ri ght here.

And we also verify, since this is a
Condition 2 event, that the pressurizer is not filled.

MR WALLIS: Yes.

MR- MRANDA: This is an 800 cubic foot
pressurizer, 18.6 cubic feet for the surge line. So
we see that this event would not cause any water
relief for the --

MR WALLIS: And it's getting pretty
cl ose?

MR. M RANDA: C ose, yes.

MR WALLIS: Yes.

MR. M RANDA: Yes, G nna has gone about as
far as they can with this uprate.

MR. SIEBER. There's still margin.

MR. WALLIS: The operator night have a

little concern when he sees that headed up |ike that.
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MR. FINLEY: Exactly, and he's got nany
i ndi cations that m ght cause himto take actions that
woul d i nprove these results, but we don't take credit
for that, at |least not for 10 m nutes.

MR WALLIS: These are seconds on the axis
her e?

MR FI NLEY: Yes.

MR WALLIS: So the 15 and 18 seconds, if
thisis true, this curve, he's going to be having sone
gual ms or sonething. Sonmething is going to be
happeni ng to him

MR. M RANDA: Well, the reactor trip takes
care of that situation. As soon as you turn off
the --

MR, WALLIS: If it happens, yes. Yes.

MR M RANDA: It starts to go down.

In this case, the steam generator peak
pressure case, you see that DNBratio is not the i ssue
and there's lots of margin there.

MR WALLIS: Wll, as long as it turns
around, right?

MR. M RANDA: It turns around due to the
trip, yes.

MR, VWALLIS: Wich is conservatively

estimated in tine.
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MR MRANDA: This is the RCS volune for

t he steamsi de pressure case. That volune is actually
much | ower .

MR WALLIS: RCS pressure?

MR. M RANDA: RCS pressure is -- we do
have core opening of 2250 --

MR. WALLIS: | guess where you said
"vol unes tenperature,”™ you nmean the tenperature
i ncrease swells up the volunme? Because it is sort of
related to volunme, isn't it? It |ooks |ike volune.

MR. M RANDA: This is the core opening
here. Then we have safety val ves opening just barely
right about here, taking into account 2.5 percent
pressure accumul ati on.

MR WALLIS: These are all curves
subnmitted by the applicant?

MR. M RANDA: Yes.

MR. WALLIS: And you folks didn't do any
separate predictions or running of the code or
anyt hing? | guess Westinghouse doesn't give you the
code to run?

MR. M RANDA: Actually, we ran it. W ran
a case with LOFTRAN

MR. WALLIS: They did give you LOFTRAN to

run? O you have LOFTRAN?
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their Rockville office.

wi t h LOFTRAN.

114
We had access to LOFTRAN at

We ran the | oss-of -1 oad event

LOFTRAN agrees pretty well w th RETRAN

Back in the sixties,

bef ore LOFTRAN was

witten, there were sonme tests done at sone plants,

i ncluding G nna, |oad rejectiontests.

to benchmark LOFTRAN.

They were used

RETRAN | ater was used, was

benchmar ked agai nst LOFTRAN, and also these tests.
Those codes are available. | think they mght in that
RETRAN WCAP.

MR. FINLEY: They're off |ooking for those

curves as you speak, Sam

MR. M RANDA: Ckay. |If you |ook at those

curves, | don't think you will see a consistent

conservati sm where the pressure is always under-
predi cted or over-predicted. They are going to cross

each other at several points. Probably the better

neasure is a statistical correlation rather than a
pressure nargin.

Al'l those results were avail abl e since the
si xti es.

This is the last of the steamfl ow
pressure case. W see here that the pressurizer
doesn't fill and that the steamsystemadesi gn pressure

is not exceeded, |level 9 psi.
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This is the peak pressure, the peak RCS

pressure case. This case does not assunme any

operation of the pressurizer pressure control system

no PORVs, no spray. W see the DNB ratio doesn't even

go belowits initial value.

W were | ooking for peak pressure. This

curve, we have the high pressure trip occurring at

about five seconds, right about here.

time, yes.

MR. WALLIS: The rods drop later at some

MR. M RANDA: Yes, the rods drop, but the

pressure continues to go up until the safety val ves

open. The safety val ves are opened --

MR WALLIS: This is stored heat in the

fuel or sonething?

MR. M RANDA: Yes. Yes, that's right.
MR WALLIS: Stored heat in the fuel ?
MR. M RANDA: Yes.

CHAI RVAN DENNI NG  Are the PORVs still

open in this one because they are not a safety

grade --

MR. M RANDA: That's right, the PORVs are

considered a control system So they are not credited

t o operate.

(202) 234-4433

MR. WALLIS: Not allowed to open?
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CHAI RMAN DENNI NG Not credited, but the

reality is that they would, you said? Yes.

MR. M RANDA: This sane event, the |oss of
| oad i s anal yzed as an ATWS event, and that is a best-
estimate analysis. |In that case, the PORVs woul d
open.

MR. DUNNE: | think the point to notice on
this one for peak pressure, what term nates the peak
pressure i s when the safety val ves open. | ndependent
of the conmputer program when the safety val ves on the
pressurizer go open, that's when you get your peak
pressure in the pressurizer and --

MR WALLIS: So it is going to be less, so

it should be less than your design because they are

open?

MR. DUNNE: Right.

MR. VWALLIS: And at that point it is
sui t abl e.

MR. DUNNE: Yes,

MR WALLIS: Yes.

MR. M RANDA: Ckay, these curves verify
that the pressurizer does not fill. In this case,

too, the steam side pressure does not exceed its
safety limt.

MR. SIEBER: What is the volune of the
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pressuri zer?

VR. M RANDA: The vol une of the
pressurizer is 800 cubic feet.

MR. WALLIS: These maxi mum pressures are
really determ ned by set point on the relief valves?
Not hing el se matters, does it? O does sonething el se
matter?

CHAI RMAN DENNI NG There is overshoot .

MR. WALLIS: There is overshoot?

MR. DUNNE: Yes, basically, the two things
that control this one from pressure is tripping the
reactor and the safety valves opening. 1In this event
the reactor trips early, but you don't really
term nate the heat up the RCS until you basically --
a little bit later in tinme. So you keep on
pressurizing until you get to the relief valves. Wen
the relief valve pops, they have nore relief capacity
than the thermal expansion of the RCS, and that
term nates the transient.

MR. M RANDA: Just to conplicate things a
little bit, if you were to assune the PORVs were open
in this event, for exanple, that would delay the
reactor trip because the PORVs will open at 2350 psi;
the reactor trip set point is about 24-25 psi. So

that PORVs opening and relieving steamat 2350 for a
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few seconds would delay the reactor trip for a few
seconds.

MR. WALLIS: That's because they like to
keep the reactor running if they possibly can?

MR. M RANDA: Yes. They put the reactor
trip between the PORVs and the safety valves. The
PCRVs prevent the reactor trip, and the reactor trip
prevents the safety val ves from opening.

CHAI RVAN DENNING | was going to let you
get through your presentation, but | think that things
have gone a little bit too far for the break. So why
don't we take the break now and have you cone back and
finish? So we will recess until 10 m nutes before the
hour .

(Wher eupon, the foregoing matter went off
the record at 10:35 a.m and went back on the record
at 10:51 a.m)

CHAI RVAN DENNING Al right, we're going
to come back in session now, please.

Proceed.

MR. M RANDA: W had sone di scussi on about
this earlier. The licensee submttal contains three
transients. The first two are exanples and really are
two of a series of sonething |ike 50 or 60 cases that

are done for the rod withdrawal at power, basically,
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to map the reactor protection systemarea of coverage
for this event interms of reactivity insertion rates.

Now t hese notations that you see here are
the result of some errors in the |icense amendnent
request. The first case is not a maxi numcase; it is
a mnimumreactivity feedback case.

The tines of reactor trip and m ni nrum DNBR
are the tinmes that you will see on the curve. The
times were originally printed for another curve.

The sane thing with the slow reactivity
insertion rate, 5 pcm per second, the second case.
That is a really a maxi num f eedback case. Those are
the tinmes of reactor trip and m ni nrum DNBR

These t wo exanpl es of transients are taken
one at a high reactivity insertion rate, one at a | ow
reactivity insertion rate, to illustrate a transient
that is protected by the high-flux trip and anot her
one that is protected by the over tenperature delta T
trinp.

Finally, Gnna submtted a transient to
show that the rod wi thdrawal at power event woul d not
vi ol ate the reactor cool ant systempressure accept ance
criteria.

Maybe | should nention that DNB ratio at

this time. The DNBR ratio for the rod withdrawal at
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power that was listed at 1.381, that is not really
conparable to the DNB ratio that you find fromthe
| oss-of -fl ow accident, the 1.385. That 1.385 val ue
cones fromVIPRE results, and the 1.381 nunber cones
fromRETRAN results. The 1.381 is really an estimate
of DNB rati o based upon insensitivity of DNBratio to
changes in power, tenperature, and pressure -- Yyes,
power, tenperature, and pressure all taken at a
constant fl ow

So that 1.381 value from RETRAN is
conservatively underestimated. That value, if those
same conditions of power, tenperature, and pressure
were to be input to VIPRE, the DNB ratio would be
hi gher than 1.381.

MR WALLIS: This is because RETRAN is
predi cting the average behavior? |Is that what it is?

MR- M RANDA: It is an estimate. RETRAN
is calculating transient conditions for power,
tenperature, and pressure.

MR. WALLIS: But they are all average?
They are all --

MR. M RANDA: Well, no, they're not al
aver age.

MR. WALLIS: That's total power? Ckay.

MR. M RANDA: It will calculate the
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average power, but then it wll also calculate
pressure at various points in the reactor cool ant
system It will calculate tenperature --

MR WALLIS: But it doesn't deal wth hot
rods and things like that?

MR M RANDA: Oh, no, it doesn't have that
kind of resolution. That is what VIPRE is for. So it
t akes t he average conditions and puts theminto VI PRE
for the DNBR eval uati on.

MR, VALLIS: Wiy was it not put into
VI PRE?

MR. M RANDA: Wiy was what ?

MR VWALLIS: | nmean in the other case they
did use VIPRE, didn't they?

MR. M RANDA: The loss of flow, they did
use VI PRE.

MR. WALLIS: Yes. So why did they not use
it in this case?

MR. M RANDA: Well, they can't do that
because the DNBR estimate routine in RETRAN is all
based on the core limts, and the core limts are at
a constant flow rate.

MR. VALLIS: | thought last tinme they took
the RETRAN and then fed it into VIPRE

MR MRANDA: In the loss of flow they do
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t hat, yes.

MR. WALLIS: They couldn't have done it
this time, too?

MR. M RANDA: They could have done it. It
woul d have taken | onger.

MR VWALLIS: Tinme is of no matter when
you' re satisfying ACRS.

(Laughter.)

MR MRANDA: The limting event is not
the rod withdrawal at power; it is the |oss of flow
The rod withdrawal at power has a 1.381 val ue.

MR WALLIS: So you think that this is
very conservative? It really should be higher than
that? Okay.

MR M RANDA: It will be nuch higher than
t hat .

Chris, did you want to say sonethi ng?

MR, McHUGH  No.

MR. M RANDA: (kay.

MR WALLIS: Wwell, | think it would have
been good for themto have done it and got a better
nunber. Then we woul dn't have asked so nany questions
about it.

(Laughter.)

MR MRANDA: Well, it is alittle bit
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m sl eadi ng because you think you are conparing appl es
and apples and you're not. They conme fromdifferent
pl aces.

This is the rest of the sequence of events
tabl es and the --

MR. WALLIS: Now this pressure that cones
so close, is, again, this because the pressure is
relieved by safety valves? |Is that why?

MR DUNNE: It's both -- the pressure is
really controlled by the safety valves lifting and
when the reactor trips.

MR WALLIS: So we shouldn't be so
concerned about it comng uptoalimt?

MR. DUNNE: No. That's right.

MR. WALLIS: That is why the safety val ves
are there.

MR. DUNNE: Yes, that's why the safety
valves are there, and you get full opening on the
valves to get full flow and you figure out what your
paranmeters are for --

MR. WALLIS: And you have enough val ves
and they are reliable and all that sort of stuff?

MR. M RANDA: Yes, that is all conditioned
on the valves relieving steam As |long as the

pressuri zer doesn't fill and you open the val ves as
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designed, they release steam and they |oad the
pressure --

MR. DUNNE: And as long as the safety
val ves open within the stated tol erance on them your
pressure is really limted by that, and it is not
really that sensitive to the code itself.

MR VALLIS: If this were PRA, we would be
| ooking at the probability of those val ves opening,
woul dn't we? Here you just assume they do?

MR. DUNNE: Well, we actually go in and
test our safety val ves.

MR WALLIS: | know that.

MR. DUNNE: W basically change out our
safety val ves every refueling outage. W've got two
sets of safety val ves.

MR. WALLIS: But for this analysis you
assume they open?

MR DUNNE: Yes.

MR. WALLIS: In this design basis accident
event ?

MR. SIEBER. Well, they are safety
degr ade, too.

CHAI RVAN DENNI NG Yes, but in PRA space
safety --

MR. DUNNE: They are basically the code
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val ves required to basical ly pr event over -
pressuri zation of the --

MEMBER KRESS: Failure to open in the PRA
space is like one tinmes 10 to the m nus 3.

MR. WALLIS: Ckay, there is a probability
t hough.

CHAI RVAN DENNING | don't think on the
failure to open --

MEMBER KRESS: About 10 to the mnus 4
failure.

MR WALLIS: Ckay.

MR- M RANDA: This is the transient for
the first case. The high neutron flux signal is
reached at about a little nore than one second, and
the rods begin to fall a half a second later. The
rods begin to fall about here.

MR WALLIS: Were is this?

MR. M RANDA: The DNB ratio occurs at 2.26
seconds.

MR. WALLIS: Sonething we don't have,
right? That's something we don't have. W don't have
t hat upper curve.

MR. M RANDA: You don't have this one?

CHAI RVAN DENNI NG~ W have the | ower curve

but not the upper curve for some reason.
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MR. M RANDA: Al right. W wll copy for

t hat .

This is the behavior in pressurizer water
volunme and pressure. Here we verify that the
pressurizer doesn't fill. In fact, in this case the
PCRVs don't even open or they woul dn't open.

Since we are | ooking for a low DNB rati o,
if the PORVs were supposed to open, if the pressure
were to reach the PORV opening set point, they would
open. They woul d be assuned to open.

Thisis the mninumDNB rati o occurring at
2.26 right there.

Then, as an exanple for low reactivity
insertion rate, 5 pcmper second, this is a transient
t hat woul d be protected by the over tenperature delta
Ttrip. That occurs at about 214 seconds, and you can
see where that is.

MR WALLIS: So it just slowy creeps up
in power?

MR. M RANDA: Yes. As you approach the
core limt, as you approach that 1.38, the over
tenperature delta T trip tripped the plant.

MR. WALLIS: Wuld the operator do nothing
all this time when it is creeping up in power?

MR QGLLON. Yes, thisis Roy Gllon
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agai n, Reactor QOperator.

Yes, we are aware of 214 seconds' change
in power, PPCS, our conputer systens, and both
observation of the control board. So this would be
hard to believe that the operator wouldn't term nate
this within 30 seconds.

MR. WALLIS: Before the tenperature does,
yes.

MR GALLON. Right. W would see
tenperature increasing. W would see power
i ncreasi ng.

CHAI RMAN DENNING It | ooks like the
pressure has the water volune really increasing.

MR. WALLIS: Yes, what is this pressurizer
up here?

MR. M RANDA: The nmargin water |evel would
i ncrease since the reactor cool ant systemtenperature
is increasing, and, in fact, | have asked in the past
licensees to show ne a very low reactivity insertion
rate because | |1 ook for this pressurizer water vol une;
| need to see a maxi num value to be sure that it is
not going to fill the pressurizer.

In real life a lot of these reactivity
insertion rates are nore limted than what you woul d

see in these anal yses because, on the one hand, on the
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high end you just don't have the differential rod
worth and the rod speed to get to that 100 pcm per
second. Also, on the lowend or for a long transient
like this, for 200-and-sone seconds, chances are that
you are just going to reach the end of the rod. |
nmean the rods are at various insertion [imts. You
are going to pull it out and the reactivity insertion
will end, and very often without a reactor trip. You
will just have a new equilibrium power |evel.

Here's the average tenperature. You can
see it looks |ike the pressurizer volune curve, and
there's the DNB ratio slowy dropping to its m ninmum
val ue where the reactor trip occurs.

These are the results. O all of the
cases that were run, sonething like 50 or 60 or 70
cases, at different reactivity insertion rates with
maxi mum feedback and mninmm feedback at three
di fferent power levels. So these are the results for
t he 100 percent power cases.

W see from this curve that the | ow
reactivity insertion rate cases are protected by the
over tenperature delta Ttrip, and the high reactivity
insertion rate cases are protected by the high flux
trip. W also see what the m ni num val ue of the DNB

ratio is. These DNB ratios, again, are from RETRAN
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MR. WALLIS: So you have to have things

just right to get one of these valleys? You have to
have just the right reactivity insertionrate to bein
t he regi on where you get near the mnimunf

MR. M RANDA: Well, actually, these
curves, there's sonething that is not shown on these
curves. That is, when you do these cases, for
exanple, this curve actually continues. This curve
here would continue. This is the intersection.
That' s where they stop.

MR WALLIS: Wit a mnute. | don't
under stand t hat.

MR. M RANDA: They do ot her anal yses.
They woul d do ot her cases. They don't know when this
is going to occur, when this mnimumis going to
occur. They would do a whol e series of cases, and
there may be sone cases down here that are not
reported because they are covered --

MR. WALLIS: They wouldn't get there?

MR. M RANDA: They woul dn't get there,
yes.

MR, WALLIS: Ckay.

MEMBER MAYNARD: But | think you're right;
it takes just a very unique set of circunmstances to

hit one of the valleys that takes you down.
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MR MHUGH It is Chris McHugh from

West i nghouse.

We actual ly search for that valley. Wen
we do our initial set of runs, we will do Iike 10, 20,
30, 40 pcm per second to determ ne where we are
switching fromhigh fl ux over tenperature delta T, and
then we do a finer nmesh in between. W go down to
single units, 12, 13, 14 pcm per second. So we hunt
for that case.

MR. M RANDA: That is in order to find a
m ni mum DNB rati o.

These are the results at 60 percent power.
These are not transient cases. This is a map of the
m nimum DNB ratio results.

MR. WALLIS: This is a lot of conputation
t hen.

MR. M RANDA: Yes. Yes, you need a fast-
runni ng code |ike LOFTRAN or RETRAN. W just stack
the cases one after the other, changing a single
paranmeter like reactivity insertion rate.

MR. SIEBER: That is why you pick a numnber
and don't do this every tine. Oherw se, you would be
doing it for every --

MR. FINLEY: That's right, yes.

MR. M RANDA: And then one |last case is
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the pressure case. This one is at 55 pcm per second.
| believe that is nore realistic. That is about what
you could get, right, for the G nna?

MR. McHUGH: No, realistic value is around
30 pcm per second.

MR. M RANDA: Thirty?

MR. McHUGH  Yes, that is the nmaxi numthat
woul d still yield an acceptabl e pressurizer pressure.
So we have instituted 55 pcm per second as a rel oad
criteriaand areload limt that the core designer has
to verify it is always going to be under that. The
typi cal nunber is around 30.

MR. M RANDA: So we have the reactor --

t he high pressurizer pressure trip occurring in this
case at about 13 seconds. Normally, if |I were |ooking
at a case of rod withdrawal at power cases, a series
of cases, | would want to be sure that the protection
occurs from either the high flux trip or the over
tenperature delta T trip because the paraneter of
interest is DNB rati o.

MR. WALLIS: Wiy does nucl ear power start
off so lowin this plot?

MR. M RANDA: This is an 8 percent power
case.

MR WALLIS: Onh, it's an 8 percent power?
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Ckay. | didn't look at it. Okay. | didn't |ook at

the title there.

MR. M RANDA: But since here we are
| ooking at pressurizer pressure, the paraneter of
interest is pressure, and the protection cones from
t he high pressurizer pressure trip.

So we have the reactor trip here, and we
have the PORVs opening at 2350. No, no, no. No
PORVs, no PORVs in this case. This is a high pressure
case; no PORVs.

So we have the reactor trip, the rods fal
intw seconds | ater, about 15 seconds, and the safety
val ves open at about 2500 or a little bit higher than
2500. Then the Iimt is 2750, right about there.

MR. WALLIS: So the safety val ves open and
the pressure keeps rising for a while, and then --

MR. DUNNE: Well, | think what happens is
the safety valve set pressure is actually biased up
from a nom nal 2500, so they really don't open up
until about 2600.

MR WALLIS: Until that peak is there.

MR. DUNNE: | think where the pressure
falls is probably where the safety val ves actually did
open, woul d be ny guess.

MR. WALLIS: They open pretty quickly?
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MR, DUNNE: Yes.

MR. VWALLIS: And they relieve pressure
ri ght away?

MR. DUNNE: They're 15 mlliseconds,
sormething |ike that.

MR WALLIS: Right. So | would think the
peak woul d be when they open.

MR. DUNNE: That's what | woul d expect,
t he peak, because, again, we biased the safety val ve
openi ng upward based tol erances on the set point and
| oop seal tinme delay and ot her paraneters.

MR. M RANDA: That's all | have.

CHAI RVAN DENNI NG  Very good. That is
very hel pful

MR. WALLIS: Do you have sone strange
logic with all kinds of time constants in it and
t hi ngs that sets these response to signals and openi ng
val ves?

MR DUNNE: |'msorry. For the safety
val ves, there is no logic. It is just a spring --

MR M RANDA: It is spring-I|oaded.

MR VALLIS: So | would think your maximm
pressure would be the set pressure on the val ve.

MR DUNNE: That is correct.

MR. WALLIS: There's no control invol ved
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at all.

MR. DUNNE: That is why there really isn't
a lot of variation in what the pressure is.

MR. SIEBER There is sone uncertainty
about what that set pressure --

MR, WALLIS: This is just alittle bit?

MR. DUNNE: Right, yes.

MR WALLIS: This is alittle bit. But we
shoul dn't be surprised that the pressure is about
where you set it.

MR. DUNNE: Right.

MR. SIEBER Do you heat the | oop seal at
all?

MR. DUNNE: Yes, we do. W have a hot
| oop seal around 300 degrees.

MR. SIEBER  Keeps it fromlooking like a
steel bullet.

MR. DUNNE: That is to protect the
downstreampi ping froma cold water slug i f the safety
val ves act uat e.

MR. SIEBER: Three hundred degrees?

MR DUNNE: | think it is around 300
degrees. \What we have actually done is the piping
from the pressurizer nozzle to the safety valve is

i nside the pressurizer insulation.

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

135
MR. S| EBER.  Ckay.

MR VALLIS: Well, cold water slugs can be
guite interesting.

MR. SIEBER. Only once.

MR. DUNNE: That's the reason why we heat
t hem

VR. SIEBER: Only once are they
i nteresting.

CHAI RVAN DENNI NG Ckay, we are going to
keep going. W are going to nove ahead with the snall
break LOCAs now.

MR WALLIS: |'m anmazed that we're under
time. W seemto have asked a | ot of questions, and
yet we are still within tine.

CHAI RVAN DENNI NG | think we got through
their presentation early, quickly.

MR. FINLEY: Mark Finley again.

Two analytical areas had not yet been
revi ewed by NRC when we last met. So we will discuss
this norning both the small break and the |ong-term
cooling analyses, and then Len Ward from NRC wil
di scuss the sane anal yses.

In terns of an agenda for this
presentation, we will talk a little bit about the

G nna design and why that is helpful in the small
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break LOCA analysis and then shift to talk about
current and EPUresults for snall break LOCA anal ysi s.
You will see there is a significant margin here in
these results. Then delve into the | ong-term cooling
analysis with respect to the G nna design and then
both the |large break and the small break |ong-term
cool i ng anal ysi s.

First, with respect to two key aspects of
the G nna design that help in small break LOCA we
have rel atively high flow, high head safety injection
punps that start to kick in around 1400 psi and
capacity conservatively above 1000 gpm In terns of
t he power |evel of G nna, the two-loop Wstinghouse-
type power level, this is significant flow at high
pressure, and that helps the small break result.

In addition, we have relatively high-
pressure accumul ators which would start to discharge
at around 700 psi a.

MR, WALLIS: This is injection into the
upper head?

MR. FINLEY: No, the high head safety --
and I'll talk nore about that -- the high head safety
punps actually inject into the cold |eg.

Yes?

MR. SIEBER: You don't use them as your
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nor mal chargi ng punp, do you?

MR. FINLEY: No, we don't use these in our
nor mal chargi ng punps.

MR. SIEBER What do you use for charging?

MR. DUNNE: Positive displacenment punps.

MR. SIEBER. Ckay, |ike the Navy.

MR. FINLEY: Right. And we don't take
credit here in this analysis for the charging flow.

MR HARTZ: This is Josh Hartz of
Westinghouse. |'min charge of NOTRUWP.

West i nghouse basically has two different
ECCS categories, high- and | ow pressure plants. The
Beaver Valley cases that you saw the other day woul d
be what we would consider a high-pressure plant
because they had safety grade charging plants. The
two-1 oop plants do not have that capability. They' ve
got dedicated SI punps instead.

MR DUNNE: This is Ji mDunne.

| think the big difference is that Beaver
Val | ey' s high head safety injection punps can punp in
agai nst RCS pressure whereas our high head punps
can't. But it gives us nore flow capability at the
| ower pressures.

MR. SIEBER So you have to wait. Before

you can inject at all, you have to have sone bl ondown?
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MR. DUNNE: Pressuri zati on of the RCS

yes.

MR HARTZ: This is true, but the SI set
point is typically around 1700. So even with the very
smal | breaks, they depressurize quite quickly and go
past that. So these punps inject very quickly into
t he transient.

MR. FINLEY: Ckay, on this slide you see
the current results and the EPU results for smal
break LOCA Pcl ad tenperature. Two key points to take
away fromthis slide:

One is the EPU result, 1167, for the
[imting break size, which | believe is two inches,
right, Josh? --

MR HARTZ: That is correct.

MR. FINLEY: -- is very low, 1167, quite
a bit less than the 2200.

MR. WALLIS: Using a different nethod than
the current method, is it?

MR. FINLEY: The nethod is the sane. Both
anal yses use NOTRUMP net hodol ogy.

The second key point to take away, as you
already allude to, Dr. Wallis, is that the current
result is actually a little higher than the EPU

result. That is unexpected, but it is due to a
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physi cal phenonenon in the NOTRUWP analysis that
relates to |loop seal clearing, which at the tine in
1994 t he anal ysis chose to | eave al one because it was
still an acceptable result by far.

MR. VWALLIS: The prediction using this
9595 nmet hod or is this sone other sort of conservative
approach? What is the nethod that is used?

MR HARTZ: This is Josh Hartz.

This is not a best-estimate approach. It
is an Appendi x K nodel .

MR WALLIS: This is an Appendi x K run?
Ckay.

MR HARTZ: That's correct.

MR VWALLIS: So it is pretty low for
Appendi x K, isn't it?

MR. FINLEY: Yes, that's the point. Very
| ow for Appendix K A good deal of margin on snal
break LOCA.

| will also point out that you see the
maxi mum transi ent oxidation there, .07 for EPU, well
below the limt. W also add in the pre-transient
oxi dation level and we control that in the reload
analysis to make sure the total stays below the 17
per cent .

MR. S| EBER: Now this is for the worst-
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case smal|l break? What size is this?

MR FINLEY: That's correct. This is a 2-
inch break, is the worst case for G nna.

MR. SIEBER. Did you nodel in quarter-inch
increments or?

MR. FINLEY: W did a spectrum of anal yses
usi ng the standard Westi nghouse nethod. | believe it
was the 1.5-inch, a 2-inch, and a 3-inch break.

MR. SIEBER. That's pretty gross.

MR. FINLEY: W didn't go to the quarter-
inch level. | think you saw Beaver Valley did that.
The reason is because we have so nuch margin here.
Because that Pcl ad tenperature is so | ow, Wstinghouse
hasn't seen a large variationin the Pclad tenperature
at this low | evel

Josh, you m ght be able to speak to that?

MR. HARTZ: Yes. Actually, in this case
we did go off and | ook at quarter-inch intervals just
to assure ourselves that that wouldn't be the case.
Because when t he whol e i ssue of break spectrumup in
t he Beaver Valley analysis review, we wanted to nmake
sure that everybody was captured in that regard. So
we used G nna as a test case to kind of confirmthat,
and it did not show nuch variation in the results.

That is mainly because this is not a
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boil of f -- the boiloff turbine PCT plants are the ones
that are sensitive to that. Beaver Valley would fit
into that category.

MR. SIEBER. So you actually did do the
wor k?

MR HARTZ: Yes, we did. It would not be
in Gnna s SER though.

MR. FINLEY: Yes, it was not a part of the
licensing report, but they did that after the fact in
response to requests for additional informtion.

MR. SIEBER Basically, what you are
saying is you didn't find rmuch sensitivity with regard
to break size?

MR. HARTZ: No. No, not for a plant of

this type.

MR. S| EBER.  Ckay.

MR. WALLIS: Assunming a zero break size,
t hough, is --

MR SIEBER That is one of the better
br eaks.

MR. WALLIS: Better points, right.

(Laughter.)

When you did the |l arge break, you did use
t he 9595 met hod?

MR. FINLEY: That's correct. The large

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

142

break was the best estimte --

MR. WALLIS: Because you got better
results, presumably, than using Appendi x K?

MR. FINLEY: The large break for Gnna is
the limting LOCA, and we did need the --

MR. WALLIS: Here Appendi x K is okay, and
it's sinplest, so you just did it?

MR. SI EBER: WAs your accunul at or pressure
al ways 700 or is that a change?

MR. HARTZ: No, that's -- the two-Ioop
pl ants have 100 psi higher design limt than the
t hree- and four-1oop plants.

MR. SIEBER. Ckay, but that is all for
| arge break protection?

MR. HARTZ: They do give you benefit in
smal | break space, and that is one reason why the
small break results are so good in this case, is
because they are junping into the transient even
sooner. Because you go into a depressurization
phase - -

MR. SIEBER R ght.

MR. HARTZ: And once you hit the set point
of the accunulators, they deliver enough water to
term nate your heatup. So, yes, in small break space

they do tend to help you out, especially nore in the
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three-l1oop plants where we have the safety grade
charging, and the flows to nmitigate the accident
aren't as marginal here.

MEMBER KRESS: | don't know if you can
answer this or not. |If you used the transition break
size, could you have a substantial increase in power
and still neet the rules?

MR. HARTZ: Are you referring to the
5046( a) ?

MEMBER KRESS: Yes. | know you nmay not be
prepared to answer that, but | was just curious.

MR. HARTZ: | guess in ny judgnent there
woul d probably be sonme ot her accidents waiting to get
into the way of that.

MEMBER KRESS: Wiiting to catch you
before --

MR. HARTZ: Yes. So in LOCA space they
tend to do pretty well, the two-loop plants.

MR. WALLIS: This plant is large break
LOCA-limted. So if you back off a bit on the |large
break LOCA criteria, you mght gain a bit.

MR. HARTZ: It woul d open sone things up.
It is a possibility, but | think their |arge break
results were pretty good to begin with conpared to

what some ot her plants woul d be.
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MR FINLEY: Right.

kay, so just to summarize quickly, snal
break, a significant amount of margin to the
acceptance criteria.

MR WALLIS: In this case the safety
analysis |limt is a | egal one, not one specified by
t he vendor and the |icensee.

MR FINLEY: That is correct. That is
correct.

Wth respect tolong-termcooling, sone of
t he key aspects of the G nna design that cone into
play: again, the high head safety injection punps.
These punps are aligned to the cold | eg.

W al so have | ow head safety injection
punps. W call themresidual heat renoval punps, RHR
punps. They are aligned to the upper plenum | wll
show you a diagramin a second, the sane nozzl es that
| think JimDunne had on his slide earlier.

But these inject directly into the upper
pl enum

MR. WALLIS: Do you understand how t he
water gets down into the core fromthere? It is a
counter-current-flow situation.

MR. FINLEY: Yes, actually --

MR. WALLIS: Because it has to be | opsided
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or sonething with flow down on the outside and steam
coming up in the mddle or sonething?

MR. FINLEY: Right. 1In fact, in a couple
of slides | will showyou physically where the nozzl es
are with respect to the core.

MR WALLIS: Wll, you' ve got water up
there and it has to come down here.

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

MR WALLIS: It is cold water, so the
steamrushi ng up to condense on it, and so concei vably
you have a CCFL-type situation

MR. FINLEY: Right.

Gordon, click on that slide there and
let's see what we've got.

Al right, this just shows --

MR WALLIS: W can see the hole.

MR FINLEY: ~-- the elevation of the
nozzl e there in between the hot and the col d nozzl e on
t he reactor vessel.

Next slide, Gordon

MR WALLIS: Yes, as far as into the --

MR. FINLEY: And here, the plan view shows
where the nozzles would inject.

MR WALLIS: | think it makes a pool up
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there, as | renenber. Doesn't it make a pool up in

there? It fills up. Doesn't it fill up that plenum
to sone extent and then it sonehow drains down in
preferred | ocations?

MR. HARTZ: Dr. Wallis, you're probably
referring to the early phases of a large break
transi ent where you could be CCFL-limted in upper
pl enum vyes. Yes, but in the |long-termcooling
situation, the steam ng rates --

MR WALLIS: Ckay, yes, I'mreferring to
a different situation.

MR HARTZ: Yes.

MR FINLEY: And I'Il actually in a future
slide --

MR. WALLIS: Do you understand that fully,
do you?

MR HARTZ: Yes.

MR. WALLIS: O course you're going to say
yes, | know.

(Laughter.)

It was a concern of mne at one tine.

MR. HARTZ: Yes, with the UPI plants and
with the Iicensing of SECY originally, that was a big
concern, tomtigate the | arge break transi ent because

of the water holdup in the upper plenum
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MR. FINLEY: And | will actually speak to
this mxing assunption that we make with respect to
long-term cooling in this UPlI injection here in a
coupl e of slides.

MR WALLIS: You'll cone to that?

MR FI NLEY: Yes.

MR WALLIS: Ckay.

MR. FINLEY: So the point here would be we
have the high head SI punps to the cold legs, the | ow
head SI punps to the upper plenum and when they are
both injecting simultaneously --

MR. WALLIS: These |ook like hot |eg
i nj ection.

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

MR WALLIS: You don't have to switch it
on? It just happens?

MR. FINLEY: That is correct. It just
happens. They are aligned permanently this way. W
verify valve |ineups and | ocked val ves, and so forth,
to make sure they inject in this manner.

kay. And just fundanentally -- and |'m
sure you tal ked about this some with Beaver Valley --
if you have the break on the hot side, you need the

injection on the cold side to get the flush through
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the core, and the converse.

MR. WALLIS: You' ve got both of them

MR. FINLEY: Say it again?

MR. WALLIS: You've got both of them here?

MR FINLEY: That's correct.

MR. WALLIS: You're comng from both
si des?

MR FINLEY: That's correct.

Okay. Just to wal k through the |arge
break sequence here, of course, by definition,
essentially, for the break size, the RCS rapidly
depressuri zes to bel ow both the high head SI and the
| ow head SI injection points. So you get the
si mul t aneous i njection early on, and t hat prevents any
bui | dup early on of boron.

As the refueling water storage tank
| oners, the level lowers, at that point we switch to
the recirculation node nanually. At that point we
actually turn off the high head safety injection
punps.

| am sure you would ask why, but
fundanmental | y G nna was not desi gned for sinmultaneous
i njection throughout the recirculation process. In

fact, early on in the large break LOCA scenario the

sunp tenperature is higher than would support the
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required NPSH that is needed to run sinmultaneous
injection for the whole course of the recircul ation.

So we turn off the high head SI punps and
then turn themback on. Wat we have verified through
this long-termcooling analysis is that we turn them
back on prior to the point that we woul d have
concentrated then to the saturation point for boron.

MR. SIEBER. How nmuch tinme is that?

MR. FINLEY: And I'lIl get to that in the
next slide.

The ot her point to nake here -- and | w |
showit on the next slide internms of a better view --
but, conservatively, we don't take credit for the
upper plenum injection essentially mxing with the
core volune region to prevent concentration of the
boron. That is a very, very conservative assunption.

Then the operators procedurally wll
restart those high head safety injection punps to
agai n restore sinultaneous injection.

CGordon, if you will go to the next slide?

In terns of the anal ysis that was done --
and this was in response to the NRC s staff questions.
As you probably are aware, they questi oned, how are we
determ ning what the void fraction in that water in

the core region is and exactly how are we cal cul ati ng
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the two-phased | evel and the volune, the m xing
vol une. Those were good questions that we really had
sinplified in the past.

But in response to those questions, this
time we did an analysis using the Wstinghouse
COBRA/ TRAC net hod to determ ne what the void fraction
was and take account for that, as well as what the
dynam c pressures are around the |oop and how that
af fects the two-phase level. So all that is accounted
for in this concentration analysis that was done.

Gordon, why don't you click on the first
one?

Here is the void fraction versus time for
a large break. You can see it starts up on the order
of .75, .8, and down to just under .55 for the void
fraction.

And next slide, Cordon.

Sort of the converse of that is the m xing
volume. This is how, with that void fraction, the
vol une of wat er changes over tinme for the | arge break.
So that now is calculated explicitly wth the
COBRA/ TRAC code.

MR WALLIS: It is throwing away all the
upper plenuminjection water.

MR FINLEY: [I'Ill tell you what, let's
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hol d that thought. | will show you the control vol une
t hat we use.

MR. WALLIS: You are not taking credit for
it in this volune?

MR. FINLEY: Right, we are not taking
credit for any of the water conming in fromthe UPI up
above after this point.

MR. WALLIS: So where does it go then?
You just ignore it? Just ignore it?

MR. FINLEY: | will show you in a second,
Doct or .

Next slide. Maybe the slide before there.
There we go.

Here is a depiction of the m xing vol une
that is used. This is the expected condition.
Actually, this was not what was used in the analysis
but what woul d be expected woul d be that you woul d get
some upper plenuminjection that would then mx with
this entire region, bothin the core region and in the
upper plenum Because this is obviously a very
turbulent region, thereis alot of boiling go on, we
woul d expect significant mxing here. Then, of
course, some anmount of that is out the break.

Gordon, go to the next.

MR. WALLIS: So you are assuning the Sl
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flow just gets washed out in the break?

MR. FINLEY: Right, correct.

So next slide, Gordon.

What we do, very conservatively, is take
this m xing volune right at the bottomof the hot |eg
here, and then we assune the only upper plenum
injection flow that crosses the boundary is enough
flowto replace the boil off, the steamthat boils off.
Qobvi ously, very conservati ve.

The rest of the upper plenum injection
flowis assuned to go out the break, carried out the
break with the steam

MR, WALLIS: In reality, it is intercepted
by all those control rod tubes and things?

MR. FINLEY: Right.

MR WALLIS: And it drains down on then?

MR. FINLEY: The guide tubes, the rods,
and so forth.

MR. WALLI'S: The guide tubes and things.

MR FINLEY: Al that interference is
going to cause; plus, this is not a uniform these
assenbl i es are not produci ng uni form decay heat. So
you will get sonme hot assenblies with nore steam ng
and cool er assenblies with less steanming. Al that

would tend to drive mxing across this boundary, a
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significant amount of mxing. But we don't take
credit for that, haven't taken credit for that.

CHAI RVAN DENNI NG Now | am m ssing sone
el ement of that, and that is, so that the anount that
is going from the upper plenum injection down is
mat chi ng exactly the steamng rate? |Is that what is
goi ng on? Does that nmean that you have no water in
that period comng from the annulus? Fromthe
downconer ?

VR. FINLEY: Right, right. This
particul ar break, this is a hot side break. This is
prior tothe SI punps being started, restarted. So we
have no flow comng in fromthe cold legs at this
point in tine.

MR. VWALLIS: Well, you m ght have negative
flow, wouldn't you? |If you have enough pressure drop
out the break, you m ght actually depress the | evel in
the core, wouldn't you?

MR. FINLEY: Right. W have adequate fl ow
here from upper plenuminjection to replace the
boiloff. Again, the level is calculated dynamcally
with that COBRA/ TRAC code, so that we know exactly
what the pressure drops and the nmanoneter effect
around the loop is doing to the two-phased |evel.

MR. WALLIS: | was just concerned about
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taki ng too much of this safety injection out the break
and produce a back pressure that actually depresses
the level in the core.

MR. FINLEY: Essentially, we maintain a
t wo- phased level in the core region, which just
reflects that the pressure drops due to steamfl ow out
t he break, yes.

MR WALLIS: Al right. And SI flow?

MR FINLEY: That is all calculated
dynam cal |y now.

MR WALLIS: And SI flow, too, isn't it?

MR. FINLEY: Well, right now we don't have
the SI flow This is the period of tinme while the Sl
is turned off and we are calculating an increase in
boron with the SI --

MR. WALLIS: So the figure doesn't apply
t hen?

MR. FINLEY: Right. As soon as we Kkick
the SI punps on and then we get flow --

MR WALLIS: Oh, I'msorry, Sl is a
different thing. | mean the UPlI, the UPI

MR. DUNNE: Between | ow head and hi gh head
Sl.

MR. FINLEY: |I'msorry. W don't have the

hi gh head SI punps on yet in this particul ar di agram
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Once they are turned on, you would get the flowin the
cold Il eg and then up through the core.

MR WALLIS: It is the UPI flow | nean.
That produces pressure to drop out at the break --

MR. FINLEY: Right.

MR. WALLIS: -- which can depress the core
level, can't it?

MR. FINLEY: The steamflow and the UPI
fl ow t oget her woul d produce --

MR. WALLIS: That woul d depress the core
| evel ?

MR. FINLEY: Right, that produces a --

MR, WALLIS: So it reduces your m Xxing
vol une?

MR FINLEY: That is correct. W have
taken that effect into account. That is correct, yes.
Yes.

CHAI RVAN DENNI NG Now, as you are talking
about this, thisis nmerely the cal cul ati on of how rmuch
boron is concentrating in this period? This is not
something that you are doing with a dynam c code
conmput er code?

MR. FINLEY: | showed you previously the
input that was taken fromthe dynam c code

COBRA/ TRAC - -
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CHAI RVAN DENNI NG Yes.

MR FINLEY: -- that related both to void
fraction and m xi ng vol une.

CHAI RVAN DENNI NG Yes.

MR FINLEY: That was then fed into,
essentially, a hand-calculation nmethodol ogy that
conservatively bounded that i nput fromthe COBRA/ TRAC
cal cul ati on.

CHAI RVAN DENNI NG  Yes. So you ran the
COBRA/ TRAC t hrough the entire scenario?

MR FI NLEY: Yes.

CHAI RVAN DENNI NG And when you did that,
you had sone different behavior; that is, the anount
of flow that was occurring from the upper plenum
i njection was probably not exactly nmatching what is
going -- | mean, isn't it possible you had sone flow
com ng down the downconer at that stage, even though
you had UPI injection and not Sl injection or is that
i npossi ble? O was there even negative flow through
t he | ower pl enunf?

MR. FINLEY: Maybe you can help ne out.
|"mnot sure if we had any flowin the SI -- excuse ne
-- in the cold leg or not.

MR FINK This is Dave Fink from

West i nghouse.
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Yes, what we did was we used a dynamc
code sinply to adjust our mxing volume, our control
vol une, to account for core voiding.

CHAI RMAN DENNI NG~ But you ran your system
code through the whole scenario, right? Forgetting
about what i s happening with boron, you ran it through
t he whole --

MR. FINK: Right.

CHAI RVAN DENNI NG And so, as a function
of tinme, you have tenperatures in the core; you have
void fraction in the core, and this kind of stuff?
Ri ght ?

MR FINK: That is correct. Correct.

CHAI RVAN DENNI NG  During this period we
are tal ki ng about, was there any flowin the positive
direction? | nean, was there any flow in the norna
direction of water com ng down the downcormer and up
t hrough the core or how was it --

MR FINK We didn't |ook at --

CHAI RVAN DENNI NG How did you treat it?

MR. FINK: -- those particul ar regions.
The problem as we have it outlined here is the
stagnation, the stagnant pot. So under the classic
t hree-1oop/four-1oop design, the stagnant pot has

al ways been a cold leg break with overflow out the
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br eak.

For a UPI plant for the |longest tine we
said there is no real stagnant pot scenario, but if
you look at the way we conservatively outline the
control volune, you would say, yes, there could be a
stagnant pot scenario. That scenario is where the UP
fl ow crosses the upper plenumand goes out the break.

So in our dynamc code we didn't really
| ook at what was happening in the downconer.

MR. WALLIS: Wat we are concerned with
here is not when it is stagnant but when it is in
reverse flow, that the flow actually comes out into
t he downconer, depresses the level in the core, and
decreases your m xi ng vol une.

| s that precluded by your analysis?

MR FINK: Well, we are |ooking at an
equi libriumcondition clearly.

MR VWALLIS: It has to go all the way
around the | oop?

MR. FINK: That is correct. W did spend
nost of the tinme, nost of the inspection of the
COBRA/ TRAC runs actually | ooking at what happens in
t he core region.

| see Mark put the slide up there.

MR. FINLEY: Yes, | just pulled this from
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-- actually, it is an RAl response that we haven't
formally sent in yet, but we have shown it in
prelimnary formto the staff, to docunent the flow
t he COBRA/ TRAC woul d cal cul ate over what we'll cal

t he col d sections versus the hot sections in the core,
where you actually see sone downward flow over the
cold sections of the core and upper flow over the hot
sections, as you woul d expect.

MR. WALLIS: Average flowrate --

MR. FINLEY: So the average flow would
be --

MR, WALLIS: |Is the average flow zero or
is it positive or negative?

MR. FINLEY: The average fl ow woul d be
negative to replace -- correct ne if I'"'m wong --
woul d be negative to replace the steam flow, the
boi | of f.

MR FINK: | think the answer to the
original question, we would expect virtually no flow
in the downconer and up through the |ower plenum
because the fl ow woul d have to -- there i s nowhere for
anything to go. The equilibriumlevel --

MR. WALLIS: Yes, but if there was a
pressure drop onit, it could be pushed one way or the

other, couldn't it?
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MR. FINLEY: Yes, but then it is just al

wat er head laying on top of the core region, and it
will tend to conmunicate that effect into the cold
| egs, but that water will quickly fill up and seek an
equi li brium throughout the whole rest of the reactor
cool ant system

MR. FINK: Yes, the problemstatenent is
an equilibriumcondition.

MR. FINLEY: Right. So we don't think
there would be any significant flowin that cold | eg
wi t hout the SI punps, the high head SI punps running.

MR FINK | think on this slide here the
thing that we are nost interested in is, what happens
in the COBRA/ TRAC nodel s, a hot core channel, and then
peri pheral channels. dearly, what we see, as
evidenced in this plot here, is you get significant
upward flowin the center hot channel s and significant
downward flow in the outer channels.

The flow that actually crosses the upper
plenumin the top of the core is |ike an order of
magni tude nmore than the boiloff. So that shows that
you have significant circulation within the core
regi on.

MR. WALLIS: Conpletely independent of the

effects of the boron density, and so on?
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MR FINK: That is correct.

MR WALLIS: Wich would enhance this
per haps.

MR. FINK:  Perhaps.

One other thing to take i nt o account here,
the UPI flows are very high relative to the safety
injection flowrates. | mean you are down at real |ow
pressures at this point when these punps are
injecting. The volune flowrate is very high being
delivered in this situation

W are only assuming a little fraction of
it for nmakeup, and then everything else is just
getting discarded.

MR. FINLEY: Ckay, so to carry on with the
anal ysis, we do take credit for m xing of one-half of
the ower plenum W take credit for sone of that
volune, and that is based on testing that has been
done previously. W think that is a conservative
estimate of the amount of contribution you would get
fromthe | ower plenum

W have cal culated -- click on that slide
t here, Cordon --

CHAI RVAN DENNI NG  And you base that on
t he BACCHUS tests?

MR. FINLEY: That's correct.
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CHAI RVAN DENNI NG |s that what you neant?

MR. FINLEY: That's correct. W have
cal cul ated, based on that m xing volune assunption,
the time to concentrate the boron, again, using the
saturation limt that is associated with atnospheric
pressure, a time to reach the saturation limt of
approxi mately six hours and 13 m nutes.

MR, WALLIS: But it is really unrealistic
to assunme that all that upper head injection, upper
pl enum i nj ection, goes out the break and doesn't --
some of it doesn't go down to the core, especially
since you've got this circulation pattern and
everyt hi ng goi ng on.

MR. FINLEY: That is correct.

MR. SIEBER. |If you don't know what the
mxing really is, you are sort of forced to nmake that
assunpti on.

MR. FINLEY: Right, right. And this we
will say: W have enhanced this nethodol ogy greatly
in response to sonme of the staff's recent questions.
So | am sure down the road we are going to |ook at
taking credit for those sorts of things. But because
we were resolving this on the EPU schedul e, we want ed
to do it conservatively.

MR WALLIS: Well, because it can be
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resolved without allowing any of the water to cone
down, you don't worry about it?

MR FINLEY: Right.

MR WALLIS: But if it couldn't be
resol ved, then you m ght do a nore realistic anal ysi s?

MR. FINLEY: That is correct. That is
correct.

Now | rmentioned to you with respect to
sunp tenperature we need to have the sunp tenperature
come down somewhat in order for the operators to
restart those safety injection punps.

If you will ook at this one slide here,
we have calculated that at 190 degrees we have
adequat e NPSH, whi ch occurs about four hours. Again,
this is for the type of an accident that would
maxi m ze sunp tenperature.

CHAI RVAN DENNING I n this plant how are
you getting your |long-termcooling for contai nnent in
the sunp? 1Is it through sprays and a heat exchange or
on sprays or what is it?

MR.  FINLEY: It is RHR punps on
recircul ation.

MR. DUNNE: And contai nment is contai nnent
air coolers.

CHAI RVAN DENNI NG You have safety grade
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contai nment in those cool ers?

MR. DUNNE: Yes, we do. Basically, we
have a contai nnent spray systemand a contai nnent air
cooler system W use both of them during the
i njection phase of LOCA. Wen we go into recirc, we
basically termnate containment spray, when we
transition to recirc, and we just use contai nment air
coolers to do | ong-term cooling containment.

CHAI RVAN DENNI NG  Cooling the sunp is
occurring by cooling through the --

MR. DUNNE: Well, the sunps basically are
| ow head SI punps take their suction off the sunp;

t hey punp t hrough a heat exchanger, and t hen that heat
exchanger then delivers | ow head back to the RCS. W
can also piggyback our SI punps off the | ow head
di scharge coming out of basically nobile heat
exchanges.

MR. FINLEY: Right. So the point of this
slide is to show that at four hours we would be able
to turn back on those SI, high head SI punps, and
procedurally we are going to set that tinme at four-
and-a-half hours to make sure we have some margin
here. Even at that four-and-a-half hours, that shoul d
be well before thetine to conservatively saturate the

core region wth boron.
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Next sli de.

kay, now we will shift gears to small
break, a different scenario.

CHAI RVAN DENNI NG A qui ck question, and
that is, is it possible that for this plant we are
overconplicating things? | nean, as | |ook at the
configuration here in this scenario, | nmean the
feelingisit is probably not areal scenariointerns
of boron concentration. | don't know what reality is.

Here we are now requiring you to turn on
SI at a particular point, but nmaybe that is not a big
i ssue anyway, Ssince you're not going to need the Sl

MR FINLEY: Right.

CHAI RVAN DENNI NG For it to go on too
early and you | ose the SI --

MR. FINLEY: This is conservative. W
have made sone changes to the analysis nethod here
that we want to cautious about. W are doing it on a
constrai ned schedul e to support the EPU

So it does not inpact safe operation in
ternms of doing sonething that is not smart. So we
felt that this was the right conservative approach

Okay, with respect to small break, here
the difference, the key difference is that the RCS

wi || depressurize bel owthe high head SI pressure but

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

166

not below the wupper plenum injection pressure.
Renenber, | said that that is around 140 psia for the
upper plenuminjection point.

So there are many small break sizes which
won't cause you to rapidly depressurize bel owthat 140
psi point. So the significant difference here is we
need to take credit for operator action to help that
depressuri zation process, which is really a part of
our normal LOCA response procedures. That is nothing
new. Operators are going to want to depressurize to
stop an unisol atable | ead regardl ess of the boron
situation. So we are just taking credit for that in
t he boron scenario, as | wll discuss.

So for the period of tine that the |ow
head SI punps are not injecting to the upper plenum
we do expect there will be some concentration of the
boron in the core region, where you have boil off
occurring and |eaving behind boron. So we would
expect sonme concentration there.

But the operators woul d depressurize the
pl ant. Again, once you depressurize to bel ow t hat
upper plenuminjection pressure, you would get a
simul taneous injection setup, both from the upper
pl enum and the cold | egs. That would flush the core

for a break on either side.
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Ckay, next slide.

Wth respect to the analysis that was
done, again, we used the dynamic, in this case,
NOTRUWP anal ysis methodology to calculate the core
voi ding and the m xing | evel, et cetera, to feed into
t he concentration study.

A 4-inch break was conservatively used to
bound all of the snmall breaks in this particular
study. W didn't take credit for any benefici al
effect of sunp additives. W have sodi um hydroxi de
added, and that would have a beneficial effect. W
did not take credit for that.

We calculated a tine to reach the boric
acid solubility limt of six hours and 48 m nutes
assumng that the solubility limt is established
based on at nospheric pressure conditions.

CGordon, if you would click on that one
slide?

So here a simlar curve that you saw for
| arge break; this is for small break. As long as we
initiate the upper plenuminjection prior to six hours
and 48 mnutes, we would stop the concentration
process at about 29 weight percent, and that's the
l[imt that corresponds to the atnospheric pressure

condi ti on.
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MR. WALLIS: Stopped because the UPI now

fl ows through the core?

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

Ckay, click on this one here, Gordon.

So it is inmportant now for the operators
to depressurize the plant prior to that six-hour-and-
48 timefrane. So what we did is, again using the
NOTRUWP anal ysi s met hodol ogy and taki ng credit for the
operat or actions, conservatively taking credit for the
operat or actions that woul d occur in the EOP response,
we woul d get bel ow the upper plenum injection point
wi thin about five, five-and-a-half hours.

So at that point, wthout any further
action, essentially, the upper plenuminjection would
kick in based on the RHR punp shut off head.

MR. SIEBER. How do the operators
depressurize the plant? Wat do they do?

MR FINLEY: The first choice for the
operators woul d be to use the steamdunp system That
is not what we used here. O course, steam dunps
woul d requi re of fsite power avail ability and condenser
vacuum

MR. SIEBER R ght.

MR. FINLEY: So what we nopdel here is
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at nrospheric dunp valves. So they would use the

at nrospheri c dunp val ves next after the steam dunps,
and if they were to fail, then we would revert to use
of PORVs.

Next slide, please.

So to summari ze, we feel the G nna design
is robust with respect to having the upper plenum
injection point as part of the two-loop Westinghouse
desi gn.

W have significantly upgraded the
anal ysis to address the staff concerns with respect to
void fraction, mxing volume, and decay heat. |
didn't nmention the fact that the staff questioned the
uncertainty val ue used on decay heat. Essentially, we
used the Appendix K uncertainty for decay heat, and
that will prevent boric acid precipitation based on
the design and the operator response in the LOCA
pr ocedur es.

Any questions?

(No response.)

Then | will turn it over to Len Ward.

CHAIRMAN DENNING | think we will
probably take our break now. |Instead of doing that,
we will take our break. We will take our lunch break
right now, and we will pick up at 10 mnutes before
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1: 00.

(Wher eupon, the foregoing matter went off
the record at 11:50 a.m for lunch and went back on
the record at 12:51 p.m)

CHAI RVAN DENNING | think we are ready to

restart. So you can just go right ahead, please.

MR WARD: | ambasically going to talk
about the sane itenms, subjects, | did on Beaver
Valley. It is just the equi prent has changed; the
objectives are still the sane though.

So | amgoing to talk about, first, just
qgui ckly the ECCS design, showyou a little picture on
why the limting break for a large break is different
fromthe cold break. You know that, but | think it
just helps to set up what | am going to say.

Then I will talk about |arge break LOCA
| amonly going to talk about |ong-termcooling, and,
of course, that is boron precipitation. You need to
be abl e to renove decay heat for an extended period of
time. It is criteria five. |In order to do that,
you've got to put in nore water than you are boiling.
Then you have to nmake sure the boron, the boric acid
doesn't precipitate.

For smal | breaks, | will tal k about short-

term behavior. Again, that is PCT, clad oxidation.
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Then 1 wll also talk about boron
precipitation for that because it is an issue for
smal | breaks as wel .

Then we can summarize wth sone
concl usi ons.

Gnnais atw-loop plant. This plant is
different fromall the other plants in that it has an
upper plenum injection system that delivers |ow
pressure fl owthrough two ports into the upper pl enum
Then it has cold leg injection. They call it high
head safety injection. That is delivered to the cold
| egs.

So the operators don't have to realign
HHSI. Al they've got to do is nmake sure the pressure
is low enough to get that |ow pressure punp on, and
then they will have a flushing situation.

Now t hey nentioned in the | arge break LOCA
when the RWST drains, and that takes 24 mnutes for
the limting | arge break, they turn off the high head
punp. You' ve got |ow pressure injection going in.

So for the purposes of a boron
precipitation calculation, that break is going to be
wor se because we are going to make the assunpti on t hat
it doesn't flush the core. There is water going in

that keeps it covered, but we are going to assune it

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




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

172

concentrates. W are not going to take credit for any
of the circulation, if that exists. So we are going
totry to do a bounding cal cul ation there.

Before | get intothe picture, | think you
sawthis. Here's the high head safety injection punp.
It has a shutoff head of around 1400 pounds.

This is the inportant one. It is the |ow
pressure. | guess they call it RHR

This is the curve and this is how I
received it. So this is what | put in the code.
think the flow really would behave this way, but we
are assuming that there is no flow -- you've got to
get the pressure bel ow 140 pounds to get the system
on. So for the small break where you' ve got to cool
the plant down, that is the item we are going to be
concerned w th.

| think ny analysis shows you are up in
this range where |I've got at six hours, | nean you are
at 60 to 80 pounds per second. The boiloff is |ike
23. Renenber this is a small plant. So just renenber
that is a key ingredient.

My cartoon here is not to scale. | am
sure Sanjoy wouldn't like it, but it is sinple.

This is at the wong | ocation, but | want

to show that the UPI cones in the center line to the
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hot | eg through two connections, and then you have hot
side and high head safety injection conmng into the
cold | egs.

So after 24 mnutes inthe | arge break, if
you turn this off, the hot leg break would becone
l[imting because thereis no flowfromthe cold to the
hot side. W are going to assume that any of the ECC
coming in fromthe UPI doesn't flow in and m x and
flush it out. W are just going to assune that it
just replaces -- just keeps the core covered in
concentrates. So that is why the hot leg break is
going to be limting for this plant.

MR. VWALLIS: Now woul d you explain why the
core is stagnant?

MR WARD: Well, | can show you, explain
why. The core is not really stagnant. It is boiling.
Steamis rising and water is flowi ng down counter to
it to replace the boil off.

MR. WALLIS: Were is that flow com ng in,
t hough?

MR WARD: If you will recall, they
showed, the Gnna people showed a WOBRA/ TRAC
calculation. That is their best-estimate cal cul ation.
| asked themto run that.

| will get to the reasons why. | nean
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when you see when the boron starts to build up, but
that is a few slides later.

What that cal culation shows, the water
goi ng down t he peri pheral assenblies and rising up the
center. So it is just sitting there circulating,
replacing the water that is boiling off.

So the flow in the central part of the
core is upflow, and the flow down is really cold
peri pheral bundles --

MR WALLIS: If you | ook at the whole
| oop, conceivably, you could have this UPI comng in

and the flow actually going up the downconer and

around.

CHAI RVAN DENNI NG Well, actually, you
can't.

MR WARD: | don't see how you could
get --

CHAI RVAN DENNI NG W' ve got a hot |eg
br eak.

MR WARD: Yes, it is a hot |eg break.

CHAI RVAN DENNI NG A hot | eg break, right,
and we are |l ooking at large --

MR WARD: Here's a 2-foot hole. There is
a 2-foot hole right here. This is 14.7.

MR. WALLIS: Everything is the sane
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pressure?

MR. WARD: You' ve got cold side injection,
and the first 24 mnutes you' ve got forward flow |
nmean everything is going to be pushed out.

MR WALLIS: Well, that was ny question.
Everywhere at a certain |level you get atnospheric
pressure.

CHAI RMVAN DENNING  Yes, and it can't go
around the | oops.

MR. WARD: I n other words, what's on, just
the UPI?

CHAI RVAN DENNI NG Just the UPI is on

MR. WARD: Ckay. Well, the accumul ators
and HHSI punp have filled the systemup. So any nore
water that | had in excess of the water is going to
spill out the break.

MR WALLIS: It can't push through the
| oop seal or sonething?

CHAI RVAN DENNI NG No.

MR, WARD: No.

CHAl RMAN DENNI NG Because you can't get
over the steam generators --

MR. WARD: There's a steam generator here.
It has got to flow over the steamgenerator to get to

the loop seal. There is just a water level, there is
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a weir here. So it is going to sit.

CHAIRVAN DENNING So it is really
stagnant there in this case where --

MR. WARD: Unl ess you boil off the water
-- maybe if you' ve got sone wall heat on that side and
you boil off alittle bit, | think you could get sone

oscillations, and then that would probably pronote

mxing. But |I don't want -- they are not going to
take credit for that. | just want it to buildup --
let's try to make this the worst -- let's beat it to

death. That is what | amtrying to do.

These are all good questi ons.

MR. WALLIS: So there is no way the water
can go up and spill over that |oop seal until that
| oop seal -- is the loop seal full of water, too?
Does the water |evel --

MR. WARD: Renenber we've got a hot |eg
break. There's no steam bi ndi ng probl em here. The
steamthat is building up in the core, where does it
go? It goes out this huge hole.

MR. WALLIS: So everything there is at
at nospheri c pressure?

MR. WARD: Yes, | amassunming we are at
14.7 in this guy right here, 14.7 everywhere.

MR. WALLIS: How about the other way? The
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other way is --

CHAI RVAN DENNI NG You nean the ot her hot
| eg?

MR WARD: Well, the other hot leg -- |
nmean you've got two hot legs. | nmean the steamis
goi ng out that hole in the hot | eg.

MR. WALLIS: So | suppose as long as it is
a big break this is okay?

MR. WARD: This is a doubl e-ended break,
yes.

MR WALLIS: Ckay.

CHAI RVAN DENNI NG Wl |, actually, we did
mss the possibility of steaming going up into the
st eam generator, condensing in the steam generator.

MR. WARD: The path of |east resistance is
probably right out the side and then just fl ow down a
hot |l eg, go up a bend, and then contract and get into
those tubes. | think it is going to go out the hole.

CHAI RVAN DENNI NG But you absolutely rely
on water recirculating back into the core?

O herwise, there is no way to keep the core cool.

MR. WARD: Right. The key ingredient here
is the LPSI punp, this UPI punp is putting in far nore
wat er than you are boiling.

CHAl RMAN DENNI NG Yes. It can fl ow down
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some way to get into the core.

MR WARD: It is going to spill out that

hol e.

MR WALLIS: It will fill up the vessel
won't it?

MR. WARD: Yes, sure.

MR. VALLIS: So just lower the curtain and
end the pl ay.

MR WARD: Right. That's right.

CHAI RMVAN DENNI NG  That is a good
guesti on.

MR. WARD: So for large breaks, what do
they need to do since you turn off the high pressure
punp once the RWST drains? They' ve got to turn it
back on, and you've got to turn it back on before you
woul d predict precipitation. It is sinple.

They don't have to split the --

MR WALLIS: But you are foolishly
throwi ng away the other water, aren't we?

MR. WARD: Yes. But now for snall breaks,
the pressure -- you have to renenber in the |arge
break it gets down bel ow 140 pounds, but for a snal
break you can be above 140 pounds for a long tine. So
what do you want it to flush the core in order to get

bot h systens wor ki ng? Renenber the HPSI punps work or
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that high pressure punp is working in the beginning.
W need to get the pressure down so we can get that
ot her punp fromthe hot side, so that if the break is
on the cold or the hot side, it will just flush.

So the key ingredient thereis to cool the
pl ant down, and that is where the operator actions
come in. Long-termcooling is different than short-
term behavior PCT. The ECC is designed to keep the
tenperatures low. The operators should just verify
everything is on and diagnhosis. They shouldn't have
to take any action.

Inthe |l ong-termcooling they' ve got to do
things. So to control boric acid, that is on the
operators' shoulders. It is up to themto nake it
work. That is why we are focusing on this.

Thi s being a particularly different plant,
we had them do a lot of calculations. Let ne talk
about the | arge break nodel.

You' ve seen t he sanme nodel in the original
submittal that went back, the long-termcooling -- the
| arge break LOCA anal ysis was very crude. They used
a decay heat nultiplier of one. They assuned the
whole mxing line was full of [Iiquid.

W didn't like that. So we said, hey,

let's step back and let's do a little bit better
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cal cul ati on.

So they went and they did the cal cul ation
where they justified their m xi ng vol une, took credit
for the void fraction, so it is not solid Iliquid.

Now we are also wusing the sane
precipitation limt, 29 percent, and that is 14.7.

MEMBER KRESS: How good do we know t hat
number ?

MR WARD: What, that?

MEMBER KRESS: Yes.

MR. WARD: How good do you know t hat ?

CHAI RVAN DENNING Wl |, for pure boric
acid you know it well.

MR. WARD: |'ve got a curve fromthe boric
-- fromthe borax conpany. | wll just show you what
it looks |ike.

They have neasured the precipitationlimt
as a function of tenperature. W are down here around
29 percent, 212. |If you' ve got additives, it is up
here.

So we are essentially using this. W are
using the data fromthis.

MR WALLIS: Is this the sane borax | can
buy in the supermarket?

MR, WARD: It probably is.
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MEMBER KRESS: Twenty Mul e Team

MR WARD: | think it is.

MR. WALLIS: Twenty Mil e Team yes.

MR WARD: It is.

Soyouw !l recall thisis the calculation
| did, and it says, "delay” on it. You will notice
that it doesn't start until 24 mnutes. | will show
you anot her curve, but if you assune the boron buil ds
up fromtime zero, you are going to precipitate in
four-and-a-half, 4.8 hours.

| was really confused: How are they
getting this six hours and 13 mnutes? | couldn't
figure it out until we finally tal ked enough and
finally he says, "Ch, wait a mnute. W're not
letting buildup until 24 m nutes.™

The reason, the logic for that is during
the initial portion of the large break LOCA | have
hi gh pressure punps on; | have a hot |eg break.
There's a lot of forward flow. You are depressuri zi ng
in that upper plenum It fills up. It is probably
going to concentrate within maybe the first severa
hundred seconds.

But once you fill that vessel up, you've
got 80 pounds per second going on in one side and of

t he order of 80 or 90 pounds goi ng out the other side.
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So you are not going to build up boroninthe first 24
m nut es.

| asked themto do a cal culation to prove
that. They went and exercised their best estimte
LOCA nodel, the |l arge break LOCA code. That code has
UPI nodels that were reviewed. It has de-entrai nnent
on the guide tubes. It has entrai nnent phenonena t hat
sweeps out drops. The droplet size distributionis
based on data for spraying horizontal jet of UPI into
a vertical colum of guide tubes. Those nodels are
all inthere, and it's got CCFL limts. |If the steam
is too high, it won't let liquid go down.

So they ran that. They ran that code in
an Appendi x K node.

VR. VWALLIS: Let's put this in
perspective. It starts off at 2400 parts per mllion,
is that right?

MR WARD: It starts off around, it is
3050 parts per mllion.

MR VWALLIS: Wiat's that? So that's
poi nt - -

MR WARD: It is like 1.5, sonething |ike
that, 1.7.

MR. WALLIS: One point five percent. It

is not .3 percent.
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MR WARD: Yes, it is something like that.

MR WALLIS: So | can't take parts per
mllion and get percent directly.

MR WARD: Divide by 1748. Take the
ppm - -

MR. WALLIS: Ckay, so it is 1.5 percent or
somet hi ng?

MR. WARD: Right.

MR. WALLIS: And I'mgoing to concentrate
it to 30 percent. So I've got to drive off 20 tines
as much water as | |eave behind?

MR WARD: Well, no, it is going to
concentrate at the rate it is boiling.

MR, VWALLIS: Yes, but I mean to get 29
percent, |'ve got to drive off 19 parts in 20 of the
water. For 20 gallons, |I've got to boil it down to
one gal | on.

MR. WARD: Yes, sonething |ike that.

MR. WALLIS: It is a hunongous anount of
water |'ve got to boil off.

MR. WARD: Sure, there is.

MR WALLIS: |'ve got to start with an
enor mous anount of water in order to finish up with
somet hing which is the amount of water you're ending

up with in the vessel, which is concentrated to this.
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know, there's a high --

MR VWALLI S:

water cone fromthat I’
MR, WARD:

t here,

MR WALLI S:

VEMBER MAYNARD:

MR, WARD:

184

Ri ght, and don't forget, you

So where does all of that
ve driven off?

The initial water that is

t he ECC i njection.

That' s nowhere near enough.
Accurmul at or s.

You are putting in 80 pounds

per second in the cold side, and what's the LPSI fl ow?

MR WALLI S:
that tinme?

MR WARD:
accurul ator in there.

MR WALLI S:
of f?

MR, WARD:

huge accunul ators and t

MR, WALLI S:
in there?

MR, WARD:

MEMBER MAYNARD:
water init.

MR WARD: 1"
the --

It is all accumul ating al

| nmean, you've got a 700-pound

And you are boiling all that

Right. | mean you' ve got two
hey just --

So you' ve got plenty of water
-- dunp tons of water in there.
You're putting a |lot of

show you when | get to
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MR. WALLIS: Not as much water as you

finish up with that you boiled away. That is a huge
anount .

MR. SI EBER: A coupl e of hundred thousand
gal | ons.

MEMBER KRESS: Wen you boil off at
at nospheric pressure --

MR WARD: Yes.

MEMBER KRESS: -- doesn't the steamtake
the boron with it?

MR WARD: It does, but we're not --

MEMBER KRESS: You are not even going to
account for that?

MR WARD: That is not credited.

MEMBER KRESS: That m ght take your tinme
way out .

MR. WARD: That is right, and there's
entrainnment, too, that is taking that liquid and --

MEMBER KRESS: Yes, not even counting the
entrai nment, no.

MR. WARD: No, |'mnot counting that
either. 1'mnot. Zero.

MEMBER KRESS: (kay, so that is another
conservatismthere?

MR. WARD: Right, and there's 20 percent
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addi ti onal power on the decay heat.

So this calculation that | did reproduces
the |icensee calc.

| just want to show you, well, what
happens if there is no delay? This is what | was
getting originally, at or around 4.8 hours. This is
what was confusing ne.

But ook at it this way: The additives,
the precipitation limt is really up here with the
additives and the containment. So even if it builds
up fromtine zero and it wasn't flushed at all, you're
still going to be okay. This is still going to take,
well, it is going to take a long tinme. This is 20
percent nore decay heat. |If you subtract -- if you go
to 1.0, it is even going to push you out farther.
That's at 14.7.

Sol thinkit is safe to say that thereis
some nmargin in that cal cul ation

MR. WALLIS: As long as it doesn't boi
over when it gets to about 15 percent. Suppose its
properties change so that it boils over like mlk
boiling in a pan. At 15 percent, then you have | ost
it.

MR WARD: Well, none of the tests show

that. You think it is going to do that?
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MR. WALLIS: You don't know that vyet.

don't think anyone has done tests to that high a
concentration. It is stopped at a | ower concentration
t han that.

MR WARD: | have seen tests that have
gone up to 32 wei ght percent, but | can't discuss it.
|"ve seen it. Maybe we can tal k afterwards.

MR WALLIS: Ckay.

MR WARD: So let's go to the short-term
behavior and let's junp back and let's | ook at PCT.
In the original submttal they submitted three break
sizes. That is obviously not enough to identify the
peak, and the peak was found to be a 2-inch break. But
with a Pclad tenperature of 1167, | ran that
calculation and | got around 1100 degrees.

This ECC systemis probably the best |
have seen. | have never seen a plant wi th 700-pound
accurrul ators. Those accunul ators cone on real early.
They keep the core from uncoveri ng.

It is really a good design in that
respect. It has got very high capacity, high pressure
punps conpared to the boiloff. | mean you could punp
the Atlantic Ocean through this core in about 10
mnutes. It is why the core doesn't uncover. |If

run this at 1.0, there's going to be no uncovery for
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this break specter. | amgoing to get no heatup

So based on the cal cul ations that we did,
and what they did, there's really no need for themto
go off and spend their tine |ooking at these non-
i nt eger break sizes when at nost it m ght increase the
PCT by what, 100 degrees. | nean they are well bel ow
1500.

So we said, "You don't need to submt
that." They went and did it anyway. But we really
didn't need it.

As a mater of fact, we had them | ook at
sonme | arger breaks because -- and | am going to show
you this in a mnute -- you turn the HPSI punp off
during a snmall break. There is no injection. Here
you' ve boiled the systemdown with levels in the hot
and cold leg, not sonmething that | really like, like
to see, but they've done a | ot of analysis.

As a matter of fact, they | ooked at these
| arger breaks and turned the punp off for 10 m nutes
because they have stated that they can nake that
switchinfive mnutes and certainly withinten. Wen
you |l ook at all these breaks, you see a drop in the
| evel when they turn it off but the core doesn't
uncover because of the fluid above the top of the

core.
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Even for these | arger breaks, they didn't
uncover and they didn't even take credit for the UPI
only the high pressure, and it still didn't uncover.
So | liked that when | saw that.

Now we did calculations with Relap al so,
and | am going to show you one in a mnute.

MR SIEBER So if the UPI is the break,
that side of the break, you're still okay?

MR. WARD: Yes, |'m okay.

They also | ooked at severed ECC I|ines.
When you have a severed ECC |line, you have one line
that sees 14.7 and the other one that m ght see 800
pounds. So you are not going to |lose half the flow
You are probably going to | ose nore than that. Those
were not limting al so.

Now we confirnmed this with a Relap5
cal culation, ran the 2-inch, ran a |lot of breaks. O
course, we were 1811 nmegawatts and 17.5 kil owatts per
f oot .

Again, | said we confirmed that breaks on
the top of the cold |l eg, where you can fill the | oop
seal out, didn't depress the level into the core, nor
did severed ECC | ines beconme nore limting.

But the key here is you've got to

reinitiate that high pressure punp within 15 m nutes,
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and I will show you why in a mnute.

One of the things that you are going to
seeinthe calculationis | got a CHF condition again.
As | mentioned before, | have been tal king with Josh
Hartz at Westinghouse. | think it is probably a
conmbi nation, as | said before, between assunpti ons and
differences in the code. Maybe our code is nore
conservative. Mybe the resistance is in the hot
bundl e or maybe they are a little too high.

Nevert hel ess, I got a 1400-degree
tenperature. It is maybe close to 1500. But the
point is the PCT still remains well bel ow 10 CFR 5046
l[imts. But we really want to understand this, and if
we have to pursue it further, we wll

CHAI RVAN DENNI NG  Now this is where you
wer e sayi ng you used the Rel ap?

MR WARD: Yes, this is Relap, and | am
going to show you this cal culation

| am | ooking at a 2-inch dianeter break
here and turn the punp off. This is about the tine
the RAST drains. Turn the punp off. This is a 2-inch
break, cold leg break. Turned the punp off here
around 7200 seconds, and in about 15 minutes the core
uncovered. In about another 15 mnutes it is 2200.

So they say they can performthe action in
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five mnutes, no later than ten. This is 1.2 tines
ANS. They've probably got 20 mnutes if you have this
break in this |ocation.

So it is very inportant that the EOP be
enphasi zed and the training be enphasized with these
operators to nmake sure that they can do that within
five to ten m nutes.

MR. FINLEY: Yes, this is Mark Finley
again, the Project Director for the uprate.

Len is correct, and we have enphasized
this in our procedures. They have the procedures set
up now to enphasize to mnimze the tine that these
punps are off.

But I will make the point that you see we
woul d term nate the high head SI punps at around two
hours into this event. So this is not happening five
m nutes after the break occurs. So there would be
time here to ensure that the operators are briefed;
t hey understand the actions that they have to take and
woul d turn these punps back on

MR. WALLIS: Why do they turn off?

MR. WARD: Because not enough net positive
suction head. That is for the |arge break. You've
got to switch it to the sunp.

MR. FINLEY: Right, we are shifting from
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the injection phase to the --

MR WARD: Fromthe RW5 -- they are
starting froma tank and now t hey have got --

MR WALLI'S: You have drained that tank;
now you have got to switch to the sunp? So you have
to realign the intake and everythi ng?

MR WARD: Yes.

MR. FINLEY: Right. There's three sets of
val ves that have to be repositioned. W feel very
confident we can do that within five m nutes.

MR. DUNNE: Yes, this is JimDunne from
G nna.

Basically, our ops procedures, urgency
procedures, basically, tell our operators to basically
turn off SI and then check RCS pressure. |If RCS
pressure i s above a certain value, then they are told
to restart SI punps. In this node for a small break
LOCA that is what they would be doing. They would
turn it off.

They probably at this point in tinme would
al ready know what the RCS pressure is before they go
into the recirc node. So they would probably even
make an assessnent as to whether they really shoul d be
turning off the SI punps or not.

But the ELPs are based upon synptonms. So
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they will check the RCS pressure, and if the RCS

pressure i s above a certain value, they are basically
instructed by procedures to restarting that Sl punp.

MR. WARD: And this break, bigger breaks,
and I will show you what they |ook like --

MR WALLIS: Howis this affected by the
EPU? W are tal king about power uprate.

MR WARD: Well, it is a higher power.

MR. WALLIS: Does sonething change? This

picture is the same now. This is what they do now,

isn't it?

MR FINLEY: That's correct.

MR. WALLIS: How does it change by the
EPU. 1Is it a shorter tine period?

MR. WARD: They probably have a shorter
amount of tine before the core uncovers.

MR WALLIS: Is it really acritically
shorter ampunt of time or how does it change?

MR. WARD: You've probably got -- what's

t he power increase, about 20 percent? So five mnutes

maybe.

MR. WALLIS: So you do have a shorter
time?

MR WARD: It is decreased by five
m nut es.

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

194
MR. WALLIS: Wiich is significant.

MR FINLEY: Like Len said, he cal cul ates
somet hing on the order of 20 m nutes, | think, before
you would start to uncover again. So that tinme is
shortened from say, 25 mnutes to 20 mnutes as a
result of the EPU, something on that order. But,
again, we can nake these actions within about five
m nut es.

MR. WALLIS: And has the net positive
suction head changed as wel|l because of the EPU?

MR WARD: | think the containnent, the
sprays for this have been operating for this period.
You' ve got cold water in there. You've filled it up.

MR. FINLEY: Right. That really only
applies to the large break scenari o.

MR. WARD: That is the |large break where
you're early, you're hot, and it is probably not a
good thing to do.

MR GLLON. This is Roy Gllon, Shift
Manager .

W run a scenario nultipletinmes a year in
a sinmulator, and we have criteria. Typically, we can
get this done in five-six mnutes of tinme. W have
never had any trouble getting it done in 10 m nutes.

CHAI RVAN DENNI NG And is there no option
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considered for depressurization to assure that your
pressure is | ow enough to have the BPI?

MR WARD: Well, thereis. | amgoing to
get to that.

They will initiate adepressurizationwth
both ADVs and one out, cool the plant down now. |
will show you, but this is the break. A break bigger
than two inches gets the UPI on it. It is a noot
poi nt .

This is probably the biggest break where
you are only going to have hot side high head
injection. So if it is the biggest break, this is the
earliest that it would occur with the highest of K
heat. So | picked this one because this is the
l[imting one.

CHAI RVAN DENNI NG But you are showi ng us
a case in which they have not successfully
depressuri zed.

MR WARD: Yes, | will show you what
happened.

MR. FINLEY: Let nme just clarify. There's
two i ndependent sort of issues here. This relates to
not turning the SI punps back on in a tinely fashion
when you switch fromthe injection phase to the recirc

phase.
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CHAI RVAN DENNI NG Yes, right.

MR. FINLEY: It really doesn't relate to
the pressure in the RCS

CHAI RMAN DENNING  Well, if you had
depressuri zed and you had the UPlI on, does it nmake any
di fference?

MR. FINLEY: Well, you are correct, if we
coul d get down bel ow 140 psi, but this is only about
two hours in. W really can't get there for all the
break sizes, right.

MR. WARD: Right, and that is why this one
is limting for that case, and you're right.

MR. DUNNE: |f you did depressurizing down
to below the UPI cut-in pressure, you would not see
that interruption at all.

MR WARD: Now I want to tal k about | ong-
term cooling for small breaks. The anal ysis shows
that you can borrow for long periods of tine, and
because it is a small break, the pressure renains
above the shutoff head of that | ow pressure injection
punp. So what do you do?

Vell, you need to reduce the pressure
bel ow 140 pounds to get the UPI on, or if you can't do
that, then showthat it refills. | wll show you what

that looks like in a mnute in a slide.
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Now what | asked themto do is -- there

were no analyses of these breaks because of this

plant. | want to know which breaks will you stay in
natural circul ations, which ones refill, which ones
don't refill, and get UPlI on, so we've covered all the
bases.

So they did this detail ed anal ysis. Bel ow
two inches the UPI comes on. So they did a pretty
good job and a pretty detail ed analysis, |ooking at
all these with their -- this is their Appendi x K smal |
break NOTRUMP code.

MR WALLIS: Below two inches or above two
i nches? You nean above two inches?

MR. WARD: | nean above. Yes, |I'msorry,
above two inches. [|I'msorry. You are right.

MR. WALLIS: That was just to test us,
wasn't it?

MR. WARD: Yes, that was a test, wasn't

Now what our audit cal culation shows is

that for an 01 square foot break this is a 1.5-inch;

this is about 1.3 inches. | think in ternms of square
feet. | don't like inches. So | have got square feet
her e.

But in 2.8 hours this break refills, and
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this little larger break refills in about four hours.

Now t he other thing |I | ooked at is when |
said, gee, what if | fail one of those ADVs? Well,
|"ve got two PORVs. Wat does the system |l ook like
under that condition? | will show you that in a
m nut e.

Let me showthis critical break size range
that | could call for small breaks. W are |ooking at
2 inches, 1.5, 1.3. This is RCS pressure.

Now t here is a 2000-second steady state,
and | didn't subtract that off, but the break opens at
2000 seconds.

Oper at ors open both ADVs at this point and

start cooling the plant down. You can see if | have

al 3-inch break, if I refill and resubpool the system
somewhere in here -- a bigger break takes a little
longer. |'mout here nmaybe four hours. |f you | ook

at the void fraction in the core, it goes to zero for
this 1.5-inch break and it will go to zero back here
for this slightly smaller break.

Now if | look at a 2-inch break, | am
depressuri zi ng, but what happens is | get down bel ow
100 pounds. So | amright in here. So the UPI is on.
So | amfine.

Bi gger breaks, depressurize faster. | get
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nore and nore flow. Srnaller breaks will refil
earlier, and you will probably repressurize up near
1400 at sone point because the break is so small. So
the operator will see that response.

Al'l breaks from roughly two inches down
will refill and resubpool and di sperse the boric acid.
Good system response.

Now | amgoing to say, what happens if we
only have -- I'mlooking at a double failure here. |
just wanted to see what this looked like. This is
that 1.5-inch break. | have one ADV and | amonly
openi ng up two PORVs, and | am hanging up in pressure
for a while. Let's blowthat up. So |I am out eight
hour s.

Actually, what is happening is the |ow
pressure punp is comng on here. This is about 140
pounds. | would like to see it get down around 120
pounds because now you are getting a lot of flow in
there and it is flushing. It is flushing, okay, but
| am out probably eight hours.

But the point is, if | have delayed the
cool down and | amconing out here and it is a slow --
it is at a high tenperature, there's ahighlimt. It
is not 29. It is 35 40. As a matter of fact, in

this case it is probably greater than 50 percent if |
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| ook at the boric acid concentration as a function of
time. | amat a higher pressure. | have a |lower void
fraction. So it takes a while even to get to 29, but
the limt is way up off the top of this page because

| am over 300 degrees.

So the point here is you don't want to be
crashing the pressure down if you have been boiling
for a long tine. So we made a point to have sone
di scussi ons about changes to the EOPs, the gui dance,
to make sure that in order for this to be successful,
you start to cool down at one hour. Caution the
operators, if you have been boiling, not to crash the
pressure down if you are out there eight or nine
hours.

There are strict statements that do not
exceed the 100-degree-per-hour cooldown limt, and
that will prevent you from say, opening the bypass
and crashing the pressure down i f you get power back.
W don't want that to happen.

So we basically talk about enphasizing
cool -down tine and the equi pnent and the timng and
the operator actions, and their attention to this
event, because it is going to be controlled by them

There are training prograns that they are

runni ng their operators through. As a matter of fact,
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| think we are going to verify and observe and nake
sure that we see these things being done by the
operators and they are done very effectively and very
timely.

MR. FINLEY: Yes, and this is Mark Finl ey,
again just to interject.

Li ke Len says, the priority is on starting
t he cool down and then finishing the depressurization
prior to the boron concentrating.

This really fundanental |y doesn't change
t he operator response to a small break LOCA, however.
W are not having to make any significant |ogic or
sequence changes in the EOPs. W are doing sone
streaniining to mnimze t hese tinmes, but
fundanmentally the operators are going want to coo
down and depressurize the plant to stop or mnimze
t he | eak.

So what we have done is put sone
cautionary statenents in the procedure to enphasi ze to
the operators to get the cooldown started within an
hour and then to get below the UPI injection point
wi t hi n about five-and-a-half hours.

MR WARD: So | guess | can sumarize the
review. Initially, we asked the licensee to do sone

nore cal cul ati ons because we | earned the HPSI punps,
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because of their design, are term nated for smal
breaks. There were sone omissions in their long-term
cool i ng anal ysi s.

They did a detail ed anal ysis to show what
breaks refill, what don't, what can be cool ed down,
and what can be refilled if you can't flush. There
was a very detailed spectrum anal ysis that was done
with their NOTRUWP smal | break LOCA code to showt hat.

The tenperatures are |l ow for small breaks
because the ECC design is very robust. They have very
high pressure accumulators, 700 pounds. That
term nates, prevents, precludes, basically precludes
uncovery in the real world, and even in Appendix K
space we' re get what, 1100-1200 degrees. Good desi gn.

St af f cal cul ati ons confirm their
precipitation. As a matter of fact, by doing the
cal cul ati ons we have found out a | ot about the plant
and under stood better howthis thing works and what is
going on in the beginning of the transient as well as
at the end.

It showed that boiling can last for along
time, and equiprment and timng for its use is very
i nportant and needs to be enphasi zed agai n and agai n.
| think that is a key ingredient here.

| think by this whole analysis, the
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enphasis on operator actions is a positive safety
thing, and it is going to be included in their
training prograns for their operators. The analysis
that the vendor has done is going to be able to show
t hese operators what is the signature of this, what's
it going to look like, how long do we have to get
dowmn. So there's a lot of good anal yses they can use
there to supplenment the information the operators
have.

Based on the cal cul ations that they have
done, | |ooked at the short-term small break LOCA
behavi or and the |l ong-termcooling and feel that it is
a bounding calculation. It is conprehensive and it
meets 10 CFR 5046.

CHAI RVAN DENNI NG | have a coupl e of
guestions that | don't consider EPU questions. That
rel ates to the nodel i ng assunpti ons associ ated with 50
percent of the |ower plenumand this kind of stuff.

MR. WARD: Right.

CHAI RVAN DENNI NG The BACCHUS experi nent
is the principal rationale that you have --

MR WARD: It is one of them

CHAI RVAN DENNI NG -- that are supportive
of that?

MR. WARD: It is one of them There's a
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Fi nnish paper, and | am not sure if you renenber,
Ral ph, or not; | think | gave you a copy of that.
That shows sone | ower plenumm xi ng as well, but they

have sone current concerns with scaling.

| mean we have the same concerns with the
BACCHUS. There's a gradient; there's a concentration
gradient in the core. W are mxing everything
t oget her.

So | took the code that | devel oped and
predicted that if | assumed the entire | ower plenum
| am too late on the precipitation. So | cut the
| oner plenum volune in half, and | better predicted
the timng for when the top half of the core reached
the limt.

MR. WALLIS: That cones from matching the
BACCHUS data wi thin a nodel ?

MR. WARD: Yes, the boiloff. Right.

t ook ny nodel and nodel ed that test and conpared it to
t he boron concentration as a function of tine.

CHAI RVAN DENNING | think that we don't
understand the BACCHUS experinent well enough to
really understand its direct applicability in a manner
l'i ke that.

MR. WARD: Ckay.

CHAI RMAN DENNI NG: | think that one can do
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nor e nechani stic anal yses of what is really happening
in attenpting to predict the BACCHUS experi nment.

MR WARD: Yes.

CHAI RVAN DENNI NG We would like to see
sone effort done there.

You know, earlier we had sone
recommendati ons rel at ed t oward | ooki ng at what happens
as you get closer to precipitation.

MR WARD: | agree.

CHAI RVAN DENNI NG | understand there's
some work that is going to happen there.

MR. WARD: Right.

CHAI RVAN DENNI NG We woul d like to see a
little nore.

MR VWARD: We will gladly share that with
you. | nean, for exanple, what | would like to see is
break the core up into 10 regi ons and nodel the
gradient. That is a nore sophisticated cal cul ation,
but --

CHAI RVAN DENNI NG Yes, | think you can do
t hat cal culation --

MR. WARD: Yes, that can be done. That
can be done.

CHAI RVAN DENNING -- in a mechanistic

way.
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MR WARD: Yes, | think it can be done.

| agree with you.

This generalized letter with the concerns
in it about how the vendors have been doing
calculations, that is one of the issues in there.

Thi s one, this average concentration, show
nme that that -- make it bounding or do a detailed
calculation. Show nme what it is. Wiat does it really
| ook Iike?

MR. WALLIS: Wasn't there sone kind of
critical thing in BACCHUS where after it got a certain
difference it turned over or sonething?

MR. WARD: Yes. They are putting in cold
water. Once the concentration in the core and upper
pl enum exceeded the density in the | ower plenum then
it started to m x.

MR. WALLIS: And then it turned over. It
is a turning-over criteria.

MR. WARD: Then it turned over, yes. You
can |l ook at the Finnish test and you will see the sane
thing. It occurs at a different tinme. It is at a
di fferent tenperature.

But there are a | ot of questions, and the
owners' group are addressing themright now.

MR. WALLIS: You have a half. If you had
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something like a third, this would change the tine
when they have to take action?

MR. WARD: Sure, absolutely. Sure. Lower
pl enumis probably worth three or four hours on pre-
set tine.

MR WALLIS: | think this is alittle bit
tenuous, this determi nation of just what the tine is
when they have to take action.

MR WARD: Well, renenber the Iimt is
nore |ike 40 percent. |If you threw out the | ower
pl enum you've got 15-16 hours.

CHAI RVAN DENNI NG Wl |, we hear you, but
we would like to see a little nore to nmmke us
understand what is really going on

MR WARD: All | amsaying is there is a
margin there, and they are doi ng anal yses to address
all these issues. W don't have all the answers right
now, but we are going to get them

MR. WALLIS: There's a research programin
RES that is addressing this?

MR WARD: Well, no, but --

MR WALLIS: Is it Wstinghouse? Wo is
addressing it?

MR. WARD: The owners' group

MR. WALLIS: The owners' group.
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MR WARD: The letter went out to all of
t he vendors and utilities who do cal cul ati ons, asking
them-- well, there was a |list of concerns on howt hey
do their calculations. W wanted to get themon the
same page. There are a |ot of questions about
justification for their nodel; what happens when
you've got debris going in there; what happens when
you add cold water. That is in there, too.

There's probably two pages of issues that
| see is going to require sone experinents to --

MR WALLIS: What will concern nme is if,
as a result of this new research, you have to
radically revise your view of boron precipitation.

MR. WARD: Boy, | hope that doesn't
happen.

MR WALLIS: | know.

MR WARD: | know. VWll, | can't stand
here and say, "Boy, that's not going to happen." |
can't. That's why we asked the questions.

MR WALLIS: Well, think of all the
surprises you got with the sunps. Surprises do
happen.

MR WARD: That's right. Well, | suspect
there's going to be a few surprises here.

MR WALLIS: W will shine the spotlight
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on you in a while. kay.

MR FINK: If | can say sonmething? It is
Dave Fink of Westinghouse.

| heard sonething up here, if you wll
forgive me. The WAD program has been nmentioned a few
ti mes here.

Recently, the NRCsent aletter tothe PWR
owners' group stating the staff's principal boric acid
preci pitation nethodol ogy concerns. The PWR owners'
group is in the process of preparing a response to
this letter.

| happen to be the | ead, the Westinghouse
| ead on that program so | know a little about it.

It is inportant to enphasize that the
nmet hodol ogy concerns rai sed by the NRCin their letter
have been addressed for Beaver Valley and G nna for
the uprates, as we discussed over the past few days.

As suggested by the staff, in the owners'
group response to the NRC | etter we use insights from
t hese anal yses, that is, as perforned for Waterford,
Beaver Vall ey, and G nna, to showthat fromthe plants
represented by the owners' group that existing
calculations are conservative and that existing
energency procedures will pr event boric acid

precipitation after a LOCA
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Whi | e t he upcom ng owners' group response
to the staff's letter addresses the principal
net hodol ogy concerns, there are many other tougher
guestions that the staff and t he Comri ttee have rai sed
regardi ng m xi ng phenonena in the reactor vessel and
regardi ng boric acid solutions in general.

These questions are t he subj ect of ongoi ng
GSl -191 prograns and al so a | onger-termowners' group
boric acid precipitation methodol ogy program The
objective of this latter program is to answer the
guestions that can be answered and, probably nore
inmportantly, to show that the nethodol ogi es such as
t hose used for Waterford and Beaver Valley and G nna
are adequate to ensure the safe operation of the
plants and to denonstrate conpliance wth all
regul ati ons.

The owners' group intends to neet with the
staff in the near future to discuss this program the
speci fic objectives of this program and the | ong-term
solutions to these questions and these probl ens.

CHAI RVAN DENNI NG  Thank you for that.

| think we are done now wth the
presentations, and | think we are just into somne
W apups.

MR. FINLEY: Yes, Dr. Denning?
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CHAI RVAN DENNI NG Pl ease

MR. FINLEY: There is one open question
fromthis norning. W do have sonme data with respect
to the question about RETRAN uncertainties. So we
woul d |i ke to show you that data.

CHAI RVAN DENNI NG Pl ease do that.

MR. FI NLEY: Ckay.

MR. HUEGEL: M nane is Dave Huegel. | am
from West i nghouse.

One of the things that was bei ng di scussed
this norning was the | oss-of -fl owevent. Wat we have
here is | just put together a plot where the blue line
-- and | picked out points as best | could of what the
fl ow coast-down was as neasured at the G nna plant.

This is a normalized curve and it is based
upon what ever the actual flow that was bei ng neasured
at the plant. Keep in mnd they do have a tech spec
which identifies the m nimum nmeasured flow that the
pl ant has to neet and verify going into a cycle that
t hey are above that flow rate.

The mininum flow rate that we assunme in
the safety analysis is the flowthat we were doi ng t he
DNB cal cs and | ower than what the plant has to ensure
that it is nmeeting.

What you have here in the purple line,
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that is the conplete |oss-of-flow event where the
coast-down that i s caused by the conpl ete | oss-of-fl ow
event, where the punps are allowed to coast down
freely.

Probably the biggest difference between
these two curves is, as | nmentioned this norning, the
fact that in the safety analysis we take off 10
percent fromthe punp inertia, and we do in the safety
anal ysis nodel all of the punp characteristics, the
honmol ogous curves, so that we have captured in the
RETRAN nodel an accurate representation of what the
pl ant or the punp nodels are.

Another thing that | nmentioned in the
| oss-of -fl ow anal ysis, when we assune the rods are
dropping into the <core, that is based upon a
confirmation that the plant perforns based upon ful
RCS flow conditions. As you can see, during the
coast-down you are going to be at a degraded flow
condition, and we would expect that the rods would
fall into the core even faster.

Another thing that we do is in the
nodeling of the reactivity that is inserted in our
poi nt kinetics nodel, as | nentioned, it is assuned
that there was a xenon transient in effect where your

reactivity is pushed towards the bottom of the core,

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

213

and that is what we assune for the addition of the
reactivity as the rods are falling into the core.

Yet, at the same tinme when we do the DNB
anal ysis we woul d assunme a shape that is closer to a
shape that has an AFD axial flux difference closer to
zero, which would be Ilimting for DNB- t ype
cal cul ati ons.

So, at the sane time, you would have a
reactivity shape where your axial power shape is
skewed towards the bottom of the core. Yet, at the
same tine we are assum ng a DNB axi al power shape that
is skewed nore closer to the top of the core. So that
is an additional conservatismthat we have within the
anal ysi s.

The results that are represented this
nor ni ng were for the under-frequency decay case. The
way that the punps operate is they operate off of the
frequency on the grid. So if you have a change in
frequency, it affects how the punps are operating.
Fluctuations in voltage typically don't affect the
punp speed that nuch

What we have here is a case where we have
assumed a very conservative 5 hertz per second decay
in the punp coast-down. Now one of the features at a

typi cal Westinghouse plant, and it also applies to
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G nna, is that as soon as you hit the under-frequency
set point, then your trip breakers would, your punp
breakers woul d open, and the punps would be free to
coast down.

So that at sone point in here the punps in
reality would begin to followthe line closer to what
you would see in the purple line, actually the blue
line. Yet, we have assunmed in the analysis that the
punps are dragged all the way down to essentially a
zero condition at 12 seconds.

Sothisis just to showyou the conmparison
and to tell you that we did do a conparison of what
the actual plant data woul d be versus what we have
assurmed in a safety anal ysis.

MR. WALLIS: There is no plant data per se

her e?

MR. HUEGEL: Well, the blue is the plant
dat a.

MR WALLIS: It is plant data?

MR HUEGEL: Yes.

MR WALLIS: Ckay. | wasn't quite sure --

MR HUEGEL: |'msorry, yes.

MR WALLIS: -- if it was your prediction

fromrealisticor it istheplant. Ch, it is actually

t he data? Ckay.
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MR. HUEGEL: Yes, that is actually the

data, yes.

MR WALLIS: It is a line through the data
or does the data have a big scallop --

MR, HUEGEL: | was just given a plot from
the UFSAR, and | was picking off points as best |
could. | apologize; |I didn't do a super job there
with the blue |ine.

MR WALLIS: Wich is one transient.
There's no bounci ng around?

MR, HUEGEL: No. |If there was any
bounci ng around, it woul d probably be to detect noi se.
| mean we do see, if you look at, for exanple, your
hot | eg tenperatures due to the RTDs bei ng where they
are, you do see noise in your hot |eg signals which
presents a problemfor |ike the over tenperature delta
T, which has a lead |l ag function. If you have a spike
in your T-hot which affects your TAV, you get a
spurious spi ke on your nmargi n of the OIDT, which isn't
real, yet presents a problemin ternms of ensuring a
plant margin when you are just in a steady-state
condi ti on.

MR. WALLIS: This is graph paper.

(Laughter.)

MR. FINLEY: That is the curve fromthe

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

216

UFSAR and shows the two-punp coast-down al pha and
bravo fl ow.

MR WALLIS: This is measured?

MR HUEGEL: Correct, that is measured.

MR. FINLEY: Correct. That was part of
the hot functional testing when Gnna initially
started up. Dave just transcribed that data to the
pl ot you see on top, the bl ue.

MR. WALLIS: Ch, okay.

MR. HUEGEL: | amdue for an eye exam So

| apol ogi ze.

CHAI RVAN DENNI NG  Now are you going to
show ot her characteristics then of the --

MR HUEGEL: Yes, yes.

CHAI RMAN DENNI NG  Go ahead.

MR. HUEGEL: Were there any questions?

CHAI RVAN DENNI NG | understand that, yes.

MR. HUEGEL: This is a conparison of the
RETRAN t hat we just recently conpleted. This was for
the Ringhals 3 plant. It is a plant in Sweden where
we did sone conparisons agai nst plant dat a.

W don't have any, other than what | was
just showing you with the flow coast-down for G nna,
but here is a conparison, if you can see that.

CHAI RVAN DENNING It | ooks like you cut
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off the top. Wat are they?

MR, HUEGEL: |I'msorry. That is the
nucl ear power transient.

This is for a power | oad decrease, and t he
hash Iine in here is the plant data, and the red line
is what the RETRAN nodel is doing.

MR. WALLIS: After being adjusted?

MR. HUECGEL: Yes, keep in nmind that the
RETRAN nodel , we are using a point kinetics nodel. So
as your rod control systemis noving in and out, we
have sone differential rod data, but the fact that we
are using frozen feedback and a poi nt kinetics nodel,
we did have to nake adjustnents to that differential
rod worth. Once we did, we got a close match with the
nucl ear power.

MR WALLIS: Are you fitting the data or
are you making a real conparison?

MR HUEGEL: Well, this, actually, on the
nucl ear power, you would say it is nore like fitting
the data. Then the question is, howis the RCS
responding to the transient once you have done a
conparison or a fit of the nuclear power?

This here is your vessel TL. The plant
data is the black hash line, and your red line is the

RETRAN predicted --
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MR. WALLIS: You have used invisible ink

for the RETRAN base somehow?

(Laughter.)

MR. HUEGEL: Actually, it's in there.

CHAIRVAN DENNING.  It's in there. Yes, |
see it.

MR WALLIS: It is sort of visible.

MR. HUEGEL: But this is a conparison
where we have the rod control system turned on. W
have the steam dunps nodel. W also have your
pressurizer pressure control and |evel control all
turned on. So all these kinds of different control
systens that certainly we don't credit when we perform
a safety anal ysis.

CHAI RVAN DENNING And that is a pretty
fine scale, actually. | nean things are a little bit
tight --

MR HUEGEL: Yes. Ganted, it is.

Here is a plot just show ng response of
the RETRAN nodel to the pressurizer |evel. Again,
given the scale, | think it is tracking the results
rat her well.

Here's the pressurizer pressure transient,
again, the red being the RETRAN results and the hash

line being the plant data. So it is showing a fairly

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

good match of this transient where you are getting
fairly substantially large changes in the nuclear
power and ot her paraneters.

This is the coolant flow, the RCS cool ant
flow, the | oop steam flow, steam header pressure.

MR WALLIS: Wiit, wait.

MR. HUEGEL: Do you want to go back and
| ook?

MR WALLIS: So when we | ook at these, we
see a sort of agreement, but there's a difference,
too. So we don't quite know how to interpret this
when you show us a plot of a prediction of a
transient, how nuch we should allow for RETRAN
uncertainties around that prediction, because we know
there are sonme, as you can see here.

MR HUEGEL: Sure.

MR WALLIS: W don't quite know how to
transl ate what you show us here to what you showed us
earlier today.

MR. HUEGEL: Again, | would | ook at the
scal e and say that, yes, it looks |ike a big change,
but if you | ook --

MR. WALLIS: This is a proportionate
change or is it a certain error and a certain nunber

of bars?
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MR, HUEGEL: | think it is nobre a function

of the units that were selected. | nean | only have
70 units a bar here.

The other thing, as | was nentioning this
nor ni ng, the other inportant point is we do nmake very
conservative assunptions in the analysis in not
crediting the different control systens, which gives
us what we believe a very conservative anal ysis.

When we do a conparison, for exanple, to
fl ow coast-down, we do see that we are predicting a
very conservative coast-down.

MR WALLIS: In this case the actua
pressure is significantly above t he RETRAN phase. The
change in pressure is also significantly bigger.

MR. HUEGEL: Keep in mnd this is the
st eam header pressure.

MR WALLIS: Right.

MR. HUECGEL: W are npbst concerned in
| ooki ng at the steampressure and the steam generator
conditions, not necessarily what is going on down in
the steam header. So the question is -- in nost
pl ants you do have different runs between where your
steam generators are | ocated and then your piping to
where they are all headered together. So it could

have been the assunption that is made in ternms of what
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pi pi ng was sel ected, because | don't really care what
is going on at the header.

My concern is what is going on in the
st eam generator and between the steam generator to
where the safety valves are connected. Wat's the
delta P between those two points? Wat happens down
at the header is not really a big concern.

CHAI RVAN DENNI NG  Way don't you go find
anot her curve that is nore appropriate than on the
pressure.

MR, HUEGEL: Well, the good plot | thought
was on the pressurizer pressure where we did actually
have a good conparison of what the plant was
indicating in ternms of a pressure versus what RETRAN
was showi ng the pressure was.

CHAI RVAN DENNI NG Yes.

MR. HUEGEL: Obviously, the peak pressure
is one of the paraneters of concern in the non-LOCA
anal ysis that we do | ook at.

MR. SIEBER. Probably if you started your
scale at zero, it would appear to have nuch greater
correl ation.

MR HUEGEL: Yes. There's all different
ways of mani pul ating the data. That would be one of

t hem
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(Laughter.)

MR. SIEBER. And it is apparent.

CHAI RVAN DENNI NG |Is there anything el se
you were going to show us then?

MR. HUEGEL: |If that is good enough --

CHAI RVAN DENNI NG Yes, excellent.

MR WALLIS: It is very interesting. It
is, however, qualitative, isn't it? So we don't quite
know how to | ook at its effect in sonme sense.

MR, HUEGEL: Well, | still feel very
strongly that the nethodol ogy that we are using for
perform ng the analysis is very conservative and does
a good job of ensuring that the plant is safe.

If 1 1ook back, like I was tal king about
with the rod withdrawal at power, we analyze a whol e
wide range of cases and go all the way to the
condition of trip. | know frommy discussions with
plants that they have problems just at norma
operating conditions because of the noise in the
channel s and the hot |egs, of having margin to the
trip, and that is without any transient going out at
all .

Yet, here | amrunning ny transients and
going up to power |evels of 120-130 percent, which is

where | have the trip set points because | have
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accounted for all the safety analysis uncertainties.
In the case of an OIDT K-1, the uncertainty is on the
order of 15 percent. So |I've got ny safety anal ysis
that is showing |'ve got a nice, snooth plot of here's
what TAV is doing. Yet, at the plant it is bouncing
all around, and with the |l ead | ag conpensation, it is
trying to conpensate for the difference between
i ndi cated and actual conditions. | amrunning into
problenms trying to ensure the plants have adequate
margi n just for normal operating conditions.

Then if you go out, say, for exanple, a
| oss of loss in feedwater event, that is a heat-up
event. Well, if you were to ask a plant when they
have a loss in feedwater event, it is a problemin
terns of maintaining shutdown nmar gi n because t hey get
so nuch cooling because of the aux. feedwater.

Yet, we would assume a turbine-driven
failure. W assune one of the two notor-driven has
failed and is at a mninum condition. So that we
woul d analyze it in safety space; it is heatup event
long term But if you look at the plan, it is a cool-
down probl em

So | feel very confortable that the
nmet hodol ogy that we are applying in these different

events i s conservati ve and robust and ensures that the
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pl ants are operating in a safe nmanner.

CHAI RVAN DENNI NG  Thank you.

MR. HUEGEL: Thank you.

CHAI RVAN DENNI NG  Ckay, |et us now nove
into our wrapup.

VR. FINLEY: |If we perhaps could
sumari ze, Mark Fl aherty woul d just give a concl usion
from our side.

MR WALLIS: Well, | have a question.
was just looking here at this solubility of borax
versus tenperature. Do you have al so sonme sort of a
curve of the boiling point versus the degree of borax
di ssolved in the concentration? |Is there a boiling
poi nt el evation due to concentration as well, a curve
like that you could give us to take away?

CHAI RVAN DENNI NG Yes, also if you have
density, too, because --

MR. WALLIS: Density, too, because all
those things are rel ated, yes.

CHAI RVAN DENNI NG -- | had sone trouble
getting the density's function on concentration.

MR VWALLIS: |If we want to | ook at BACCHUS
with some intelligence, we need to have that sort of
stuff.

MR. FINLEY: |'mnot sure this is what you
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are | ooking for.

MR, WALLIS: That is solubility. 1 was
| ooking for boiling point. Presumably, as you
di ssol ve nore borax, the point goes up, does it?

MR. FINLEY: | don't have the boron point.

MR FINK: This is Dave Fink.

Mar k, go back to that plot you just had up
t here.

MR. WALLIS: There is a boiling point. It
says, "Boric acid solution boiling point, 218," but
t hat nust be at sone concentration

MR. FINK: That is at the atnospheric
solubility limt, that is correct.

MR WALLIS: That is at 30.

MR FINK: Correct.

MR WALLIS: So it hasn't changed very
much then. | presunme it is comng up from212 to 218,
as you have added up to 30 percent by weight.

MR FINK: That is correct.

MR WALLIS: So it hasn't changed that
much. Ckay, thank you

MR FLAHERTY: I n concl usion,
Constell ation cane back today really to discuss four
topics. Two of them were bring-backs.

For the first one, dealing with alloy 600
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mat eri al and PWSCC, we believe that we proved that it
is not a concern with respect to uprate.

The other bring-back itemdealt with the
margi n. Gbviously, we have had |ots of discussion
about nmargin. | believe that what we attenpted to
show you today was that there's margin in many
different aspects with how we do things. This
i ncl udes inputs, assunptions of keeping RCS pressure
at nom nal value even though it increases, and not
crediting that for DNB; | ooking at reactor trip at 1.4
seconds versus | ess than 1 second; doi ng sone anal ysi s
at 102 percent power; |ooking at steam generator
plugging fromO to 10 percent, depending on which is
worse case. So that is one aspect for inputs.

W just discussed agai n sone of the code.
The code has been benchmarked sonmewhat agai nst real
pl ant dat a.

There's also margin and safety analysis
limts where we do assume penalties in |ooking at
margin with that.

Finally, even the design limts, even
t hough there's, for instance, a limt of 3200 pounds
for RCS pressure from ASME code, that is just at the
poi nt at which you have an increased probability of

causi ng additional damage. So there is additional
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mar gi n even beyond that.

So, in sum there's lots of different
sources of margin within the analysis.

Wth respect to the two new topics we
di scussed today for small break LOCA and |ong-term
cool ing, we did denponstrate that we do have accept abl e
results. | would like to reiterate that the anal yses
that were done were very conservative fromthe
st andpoi nt of | ooking at things even from decay heat
of 120 percent. This decay heat, that adds -- that
affects the anal ysis in many ways with respect to what
we believe would actually occur during a real event.

To put this in perspective sonewhat, with
t he hi gher decay heat, you are going to have i ncreased
steaming and, therefore, increased pressure inside
containment. So this will increase the need for
cont ai nment spray.

But, in all honesty, if you | ook at just
normal decay heat with reduced, relatively reduced
steam ng effects, so, therefore, contai nnent pressure
woul d be reduced; hence, containnent spray by
procedure would be |looked to be termnated in an
earlier standpoint, extending out the period of tine
in which operators would look to go on to

recircul ati on.
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So a lot of these conservative aspects,
that type of thing, do have effects on the analysis.
So even though there may still be some lingering
guestions or generic coments that the staff is
dealing with the PWR owners' group and things like
that, we believe that what was done for Gnna is nore
than sufficiently conservative enough to bound any of
t hose potential issues.

So, with that, I would like to conclude
Constellation's presentation.

CHAI RVAN DENNI NG Good. Wl |, before you
| eave, let me say thank you for the presentations.
You certainly addressed t he i ssues that we asked to be
addressed at the last neeting, and | think you have
done that very well. | would like to congratul ate the
presenters and thank them

W will be providing some gui dance to you
on the presentations for the upconming neeting.
Qobvi ously, we have two hours of which we will have
presentations that will be nuch nore focused than we
have had in our couple of days of reviews here. W
will try to get that gui dance to you by tonorrow as to
what our expectations are, and also to the regul atory
staff, of course.

There i s some duplication, obviously, that
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occurs in these presentations. W wll probably
remove sone of that duplication for the presentation
to the full Conmmittee.

You wi || al so hear we wi || have sone tal k-
arounds here before we are done. Perhaps you will get
some additional guidance fromthe individual nenbers
of the Subconmittee before we are done today. Ckay?

So we wll have the wapup by the
regul atory staff now.

MR MLANG No, sir, we don't have
anyt hing el se that we would like to put on the record
and stuff. Just what we were going to wap up you
have just nmentioned. W were going to ask about the
gui dance and when to expect it in preparation for the
full Commttee neeting.

CHAI RVAN DENNI NG Good. Again, | think
we wll try to get that to you tonorrow.

| would like to thank the staff, too,
because | think that we did get quite a bit of
enl i ghtenment on sone of the things that have been
bothering us at the previous neeting, and staff's
anal yses were very helpful in that. Thank you.

MR. M LANG Thank you.

CHAI RVAN DENNI NG Ckay, then why don't we

go around the table. Jack, do you have sonme conments?
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MR. SIEBER: Not very nmany. W had sone

guestions at our neeting | ast nonth, and | think both
the licensee and the staff did an excellent job of
provi di ng the answers.

One of those questions about material s was
m ne. That was properly answered. | think that from
nmy standpoint any concerns that | mght have had
trying to guess where alloy 600 was are no | onger
t here because they aren't in critical places.

| thought the explanation of how safety
cal cul ations are done, | think Oto and | both have
been through that a fewtinmes. On the other hand, |
even | earned a couple of newthings in the process of
t he presentations nyself, and | thought that was well
done.

MR, WALLIS: What did you use? D d you
use 1.38 or 1.55 or what did you use?

(Laughter.)

MR, SIEBER 1. 55.

MR WALLIS: You used 1.55.

MR. SIEBER.  You get to pick your own
nunber .

(Laughter.)

MR WALLIS: Oto?

MEMBER MAYNARD: |'mtrying to renenber
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what it was. W actually took over our own safety
anal ysis. Again, you go back -- the real nunber is
what the design criteriais, and then, again, you pick
a nunber that gives you design specification margin
for your field design and how nuch you want to use for
that and how much you want to be able to use in case
you find sonething later you didn't know about versus
where you want to put your set points in your plant
and how do you really want to operate your plant.

So, again, it really goes back to making
sure that you neet the design criteria, and then where
you put the other depends on how rmuch flexibility you
want to give to your field designer versus how ruch
flexibility you want to give to your operator.

| forget what the nunmber was that we used
at Wl f Creek, but it was below 1.55. | don't know if
it was nuch above 1.38. But it was in that
nei ghbor hood.

MR. SI EBER: Those safety linmts are |ike
buil ding a box. Once you build the box, that becones
the golden rule, so to speak, and you have to operate
the plant inside that box.

CHAI RVAN DENNI NG  And you try to nake
your box as small as possible.

MR. SIEBER  No, you try to make your box
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as big as possible.

MEMBER MAYNARD: Not necessarily. Wat
you want to do is to give, keep yourself the ability
t o handl e unknown or unusual situations that may cone
up without having to do a re-analysis every tinme
sonmebody wants to change sonet hi ng.

So, basically, you set a box for a field
designer and you set a box for other parts of the
design. If you find out later that that wasn't a big
enough box for your field designer, then you go to
anot her box and you can nove that around.

I f you set your limt right down at the
design criteria, you have no flexibility to deal with
it. | think it actually creates a | ess safe
situation.

So you actually want to have that for a
coupl e of reasons, not just safety operation, but
operational flexibility, and, again, to be able to
handl e any of the unknown.

MR WALLIS: O course, we had this
conversation earlier. | can understand all that from
the point of view of operation, but there isn't a
nmeasure of how nuch additional safety the public is
getting out of this. That is what is mssing. There

is no |link here.
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MEMBER MAYNARD: The safety to the public

is built into what the design criteria is in the
regul ati ons and t he net hodol ogi es that are approved,
not only t he net hodol ogy, not only the codes, but al so
t he way t he codes have to be used, the restrictions on
t he application of that code.

As you have seen from a lot of these
di scussions, there's a lot of conservatismbuilt into
t he code and i nto how t he code has to be used and what
assunptions are put into that.

That conservatism plus the conservatism
built in what the design criteria is, that is the
public's safety margin. The rest of that then becones
the licensee's margin for how they want to operate.

Again, it provides the safety margin in
case sonet hi ng cones up you real ly had not expected or
didn't know about. You are still above your design
[imt.

MR. SIEBER |If you wanted to know what
the margin neant in terns of safety, you woul d have to
doit withdistributions, probabilisticdistributions,
whi ch determnisticrules don't really | end thensel ves
to. So, generally, if you neet determ nistic rules,
you are safe enough. That is basically the way you

would interpret Title 10.
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MEMBER MAYNARD: And, actually, | think

that you are extrenely safe because it is very
conservative. | think if we went to a nore detailed
anal ysis where you really tried to predict where it
was, put uncertainties and stuff on it, | think that
you could find that you could actually uprate these
plants to a higher power. There's a |lot nore
conservati smthan what you know about.

You may find in some areas occasionally
that you didn't have as nuch conservatism as you
thought, but in the aggregate you take all the
conservatisns built into all of the bounding type

anal yses and there's nore margin there than what

shows.
CHAI RVAN DENNI NG~ Graham anyt hi ng el se?
MR WALLIS: Well, | amnuch nore
satisfied than | was before in several areas. | was

not quite sure what was going on when you got these
nunbers and where they canme fromand why they were so
closetolimts, and soon. | think I understand nmuch
better how they were derived and why they have the
formthey do have.

| amnuch nore satisfiedthat the licensee
and Westinghouse have perforned a thorough anal ysis.

| think sone of the details we sawtoday a lot let ne
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know what was really behind it all that we hadn't seen
before and you never get fromreading the SER

(Laughter.)

Simlarly, the staff came through with
expl anations which are not in the SER They are al so
behi nd t he words which tend to just say the applicant
did this and it's okay, which | eaves conpletely up in
the air, how did you know t hat?

So | feel nuch nore satisfied today. |

suppose after | have slept and dreamt a bit | m ght
come back with another question, but |I don't at the
nonment have a question. | ampretty satisfied. So
t hank you.

CHAl RVAN DENNI NG Tonf

MEMBER KRESS: Well, | felt that the staff
and the applicant have shown that they neet all the
regul ations, the rules. | didn't see any place that
| thought there was glitch or a hangup. In fact, they
did a good job of showing it.

| thought their analysis of the boron
precipitation was highly conservative. | think they
could show that they've really got a lot nore tine
than a couple of hours. In that |large break LOCA with
t hi s upper plenuminjection, | really don't think that

you have any boron concentrate.

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

236
CHAI RVAN DENNI NG  No, | don't either.

Yes, Oto?

MEMBER MAYNARD: | think the |icensee has
done a real good job in answering questions, which
t hi nk many went wel |l beyond what the |icensee woul d be
required to have to answer, because our questions to
the licensee and to the staff were really chall engi ng
or questioni ng approved mnet hodol ogi es, which | think
is fair game, but the licensee | think did a good job
of providing answers and respondi ng, and has been
responsi ve to our questions.

Again, | agree with Tom | think they
clearly denonstrate that they neet the regulatory
requi renents and t hat they have perfornmed t he anal ysi s
and neet all the requirenents there.

| also think the staff has done a good j ob
of denonstrating that they understand the applicant's
i nformation, that they understand the anal ysis. They
have done sone confirmatory work. So | think they
have done a good job in denobnstrating that they
i ndependently took a | ook at a nunber of these things
and satisfied thenselves that the licensee's
i nformati on was accurate and representative there. So
| think they have done a good.

So, overall, | think both did good.
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CHAI RVAN DENNI NG Very good.

Unl ess anybody el se qui ckly objects, then
| declare this over.
(Wher eupon, at 2:09 p.m, the proceedi ngs

in the above-entitled natter were concl uded.)
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