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PROCEEDI NGS
8:31 A M

CHAI RVAN DENNI NG  The neeting will now
come to order. This is a continuation of a neeting of
the Advisory Comrittee on Reactor Saf eguar ds
Subconmi ttee on Power Uprates.

|"'m Dr. Richard Denning, Chairnman of the
Subcommittee. The Committee Menbers in attendance are
Dr. GahamWallis, Dr. Tom Kress, Dr. Victor Ransom
and M. Jack Sieber. ACRS Consultants in attendance
are Dr. Sanjoy Banerjee and M. G aham Leitch.

The purpose of this neeting is to discuss
t he ext ended power uprate application for the Vernont
Yankee Nucl ear Power Station. The Subcommittee will
hear presentations by and hold discussions wth
representatives of the NRC Staff, the Vernont Yankee
licensee, Entergy Nuclear Northeast regarding these
matters.

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

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

The rules for participation in today's
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neeti ng have been announced as part of the notice of
this nmeeting previously published in the Federal
Regi ster on Novenber 14 and Novenber 28, 2005.

Portions of this nmeeting may be closed to
di scuss proprietary information. However, |et ne say
that we don't really expect that to happen today as it
did yesterday. So we think that today's neeting wl|
be open, at least the vast mgjority of it wll be
open.

A transcript of the neeting is being kept
and will be made available as stated in the Federa
Regi ster notice. It is requested that speakers first
identify themsel ves and speak with sufficient clarity
and volunme so that they can be readily heard. It is
especially inportant today for people to speak up into
t he m crophones because t he neeting i s bei ng broadcast
via conference call link. The conference call wl]l
al | ow st akehol ders to listen to the discussion today,
but we will not be taking comments over the phone.

If it becones necessary to close the
neet i ng to di scuss proprietary i nformation
st akehol ders on the conference call will begin to hear
recorded nusic and a nmessage explaining that the
neeting is closed until the nmeeting returns to open

sessi on.
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W recei ved several requests fromnenbers
of the public to make oral statenents today and they
wi |l have the opportunity to make those conments this
afternoon. Qher interested stakehol ders can submt
witten corments to the ACRS at the NRC s Washi ngt on,
D.C. address or by email to M. Caruso at the address
listed on the agenda. These coments will be provided
to all of the Menbers before the neeting of the Ful
Commi ttee on Decenber 7, 2005.

This is the second of two ACRS
Subconmmittee neetings that will consider the Vernont
Yankee power uprate request on Novenber 15 and 16.
The Subconmittee net in Brattleboro, Vernont. The
Full ACRS is schedul ed to consider this application on
Decenber 7, 2005 in Rockville, Maryland. And that
neeting will also be open to the public.

W will nowcontinue with the neeting and
| call upon M. Ennis of the NRC staff to continue.

MR. ENNI'S: Thank you. M nane is Rick
Ennis. 1'mthe Project Manager for the Vernont Yankee
Ext ended Power Uprate, EPU, in the NRCs Ofice of
NRR.

W have a lot of things on the agenda
today | want to brief here. Yesterday, Dr. Denning

requested that we try to fit a presentation into the
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agenda soneti me t oday concerni ng debri s | oadi ng on t he
energency core cooling system ECCS, suction
strainers. Entergy and the NRC Staff had sone

di scussions yesterday afternoon and it was decided
that Entergy would be willing to do that presentation
today. However, due to the short amount of time to
prepare, we request that that will be done sone tine
after lunch today.

My suggestion is that we try to fit it
into the agenda after the Plant Systens presentation
which is Topic 14. That runs from12:45 to 1:45 and
SO we can potentially start at 1:45.

CHAI RVAN DENNI NG Coul d we have it at the
begi nni ng of that because Dr. Banerjee is going to be
| eavi ng shortly after that.

DR BANERJEE: Three o' cl ock.

CHAI RVAN DENNI NG Ckay, it sounds like it
woul d work either way.

MR. ENNI'S: Sonething el se we could offer
up and it is potentially if the Subcommittee feels
that further discussion on electrical engineering
topics isn't necessary, we could opt to potentially
shorten that and drop it out. W did talk about
station bl ackout during the neeting in Brattl eboro, so

that's just sonething we could offer.
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CHAI RVAN DENNI NG As a place to cut back.

MR ENNIS: Cut back.

CHAI RMVAN DENNI NG  Jack, do you have a
coment on that?

MEMBER S| EBER: Yes, as far as -- part of
that was reliability issues and when we were in
Vernmont | did get and the Subcommittee got a pretty
good explanation as to what the |licensee has done to
respond tothe current reliability issues that affects
that plant plus a | ot of other plants across the
country. So ny guess is that unless other Menbers
object, that is sonething that we could drop out.

CHAI RVAN DENNI NG Good. Let's plan it
t hat way, assum ng we need --

MR ENNIS: That's actually, the |icensee
had a topic, station blackout and grid stability as
Topic 10, and then the Staff had 11. That would free
up about 45 mnutes there, if we could drop those and
j ust nove everything el se forward.

CHAI RVAN DENNING  Well, the problemis
that that happens in the norning.

MR CARUSO | think we can do that
t hi nk the Subconmttee can do that.

CHAI RVAN DENNI NG  That neans we get to

pl ant systens earlier.
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MR. CARUSO. Well, then we can do sunp

screens after plant systens, naybe at |unch?

CHAI RVAN DENNI NG Does that nean that we
get into plant systens in the norning, if we do that?

MR ENNIS: Well, let's see. |If we noved
everything up 45 mnutes, then nmaybe we could do the
sunp screens right after |unch?

CHAI RVAN DENNING And we'll do pl ant
systens before |unch?

MR ENNIS: Let nme see. Yes, we should be
able to do that.

CHAI RVAN DENNI NG Let's plan al ong those
lines then, that we will drop the station bl ackout and
bridge stability and el ectrical engi neering. Both of
t hose?

MR ENNIS: Right, drop topics 10 and 11.

CHAI RVAN DENNI NG  Ten and 11, yes

MR ENNIS: And go to plant systens after
human performance, right before lunch and start the
sunp strainers right after |unch

CHAI RVAN DENNI NG  That sounds good

MR. ENNI'S: Ckay, the only other statenent
| want to nmake is | wanted to note that the topic
regardi ng debris | oading on the ECCS strainers is

di scussed starting on page 121 of the Draft Safety
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Eval uation and that i ssue was resol ved | argel y t hrough
the licensees responsible to 9603. And that's all |
wanted to say.

Wth that, | turn it over to Entergy,
unl ess there's any ot her questions.

CHAI RVAN DENNI NG You can proceed.

MR, NICHOLS: Good norning. M nane is
Craig Nichols. 1'mthe Project Manager for the Power
Uprate at Entergy Vernont Yankee. |'m pleased to be
back again today to continue our discussions on our
ext ended power uprate application.

Qur first topic today is fl ow accel erated
corrosion and PT curves. Wth nme today | have M. Jim
Cal | aghan, the Manager of Engineering Design at
Entergy Vernont Yankee; M. Jim Fitzpatrick, Senior
Lead Engineer at Vernont Yankee, and our Flow
Accel erat ed Corrosi on ProgramEngi neer; and M. Pedro
Perez, the supervisor for Radiological and Fluence
Group at Arriva.

|"dlike toturnit over to M. Callaghan
for the presentation.

MR. CALLAGHAN. Good norning. As M.

Ni chols identified, I'm Jim Callaghan, Desi gn
Engi neeri ng Manager Vernont Yankee and this norning

"1l be presenting a short overview of the flow
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accel erated corrosion program at Vernont Yankee and
the potential EPUinpact. 1'll also be giving a very
short presentation on PT curves.

Next slide.

Vernmont  Yankee uses a progranmatic
approach to nonitor FAC, flow accel erated corrosion.
The program was devel oped using the gui dance from
General Letter 89-08 and NSAC 202L. CCECWORKS and
EPRI software tool is used to predict FAC wear,
pl anned future inspections and organi zed inspection
dat a.

MEMBER WALLI'S: How does this predict that
FAC depends upon? How does it depend upon the
velocity of the fluid?

MR CALLAGHAN: The CHECWORKS npdel takes
into account a nunber of paraneters, velocity,
material --

MEMBER WALLIS: It is linearly or is it
square or cube? O does it depend on the velocity.

MR.  CALLAGHAN. The wear goes up
proportional to velocity.

MEMBER WALLI'S: Proportional to velocity.

MR, CALLAGHAN:  Yes.

MEMBER WALLIS: Is this an enpirica

thing? There's no theory behind it? So it would
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i ncrease then?

MR CALLAGHAN: Yes, it will increase.
And I'Il get into that.

Addi tionally, the programensures that any
FAC operating experience events are evaluated for
applicability to VY and i ncorporated in the VY program
as necessary.

Next slide.

Ver mont Yankee typically i nspects between
25 and 35 | arge bore conponents each refuel i ng out age.
This inspection scope is determned by use of the
CHECWORKS tool, past VY inspections, engineering
j udgnment and i ndustry operating experience.

Repeating inspections in the condensate
and feedwater systemover the | ast 15 to 20 years have
identified mninmal flow accel erated corrosion wear in
t hese systens. Those are the two systens that are
nost i nmpacted by EPU

MEMBER WALLIS: \Were does the materi al
go?

MR CALLAGHAN: Pardon ne?

MEMBER WALLIS: The fl ow accel erated
corrosion actually wears out the pipe, doesn't it?

MR. CALLAGHAN:. That is the phenonenon, it

wears out the pipe.
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MEMBER WALLI'S: Where does the materi al

go?

MR. CALLAGHAN. Basically, what we're
seeing right nowis very little wear.

MEMBER WALLIS: It turns into rust or
somet hi ng? Were does that appear in the systenf

MR CALLAGHAN: |'m not sure.

MEMBER WALLIS: It fornms and then it's
t aken out when you renew the --

MR. CALLAGHAN:. That is true. But again
our indications are we see very nmninmal wear,
especially in the condensate and feedwater system

MR. LEITCH Have you had to replace any?

MR. CALLAGHAN. |'Il get into that. W
have a significant amount of flow accel erated
corrosion resistant piping at VY. |In fact, our
extraction steam systemwhich is a major industry
i ssue for flow accelerated corrosion was originally
FAC-resi stant materi al .

Additionally, the next three slides --

MR, LEITCH |Is that 2 percent chrone
pi pi ng there?

MR. CALLAGHAN. Different types. W have
some of the one and a half percent chrone, 2 and a

hal f percent chrome. 1In fact, we use stainless steel,
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too. It's all FACresistant material.

MR. LEITCH Is that original?

MR. CALLAGHAN. That was original in the
extraction scheme system

MEMBER KRESS: |'m never quite sure what
the word m nimal neans in these bullets.

MR. CALLAGHAN. And M. Fitzpatrick can
get into it, but what we're seeing in the condensate
and feedwater systemin these inspections is within
the tol erance of the UT equi pment data which is plus
or mnus .004 inches.

MEMBER KRESS: That helps a | ot.

MR. CALLAGHAN. So sonetinmes it's plus,
sonetimes we'll gain material; sonetines we've |ost
material is basically what we're seeing.

The next three slides, again, Vernont
Yankee has replaced a nunber of systens since 1970
with fl ow accel erated corrosion-resi stant materi al s.

First slide is equiprment. W have
replaced all 10 of our feedwater heater shells with
resistant material. W've also done our |ow pressure
turbi ne casings. The next page identifies some |arge
bore piping. The mpjority of our two-phase flow
pi pi ng at Vernont Yankee has been changed out to FAC

resistant material which keeps our concerns to a
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m ni mumand basically | owers t he amount of inspections
we did. W started, we did a nunber of -- a |arger
nunber of inspections when we first started the
program based on repl aci ng material s and based on our
results, that's where we've gotten down to the 25 to
35 | arge bore conponents right now.

The next slide shows our small bore
pi ping. Again, a nunber of these pipings were
repl aced proactively based on operating experience at
ot her industry facilities.

Next slide.

EPU i npact. Vernont Yankee has conpl et ed
and updated systens susceptibility review for flow
accel erated corrosion which docunented that no new
systens were needed to be added for the FAC for EPU
Those no new systens are equi pnent because right now
if a systemwas identified in our program the whole
systemis in the program So it did not include any
addi ti onal piping or conponents.

As you can see in this slide, flow and
tenperature does increase from EPU. Oxygen and pH
| evel contents are not expected to change
significantly to inpact any FAC. In fact, the
tenperature increase in sonme places |owers the wear

rate in the fl ow accel erat ed corrosi on, based on where
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the tenperature is on the curve.

So ri ght nowwhat we' re doi ng to determ ne
our inspection scope going forward, we're using
boundi ng analysis, using the 25 percent potenti al
increase in the feedwater line. |It's proportional to
the velocity, so we are | ooki ng at our inspection data
that we have up to date and trendi ng that we do right
now for CLTP, we're increasing that by 25 percent to
see where we shoul d i nspect.

MEMBER RANSOM Do you know the basis for
bei ng proportional to velocity? You would think it
woul d be proportional to velocity squared which is the
dynam c pressure and that represents dynam c forces.

MR. CALLAGHAN. M. Fitzpatrick?

MR FI TZPATRI CK:  The CHECWORKS
formulationis 8 or 9 inputs and the mass transfer, it
actual ly takes care of the geonetry of each conponent.
Velocity is aninput tothat. It is a squared term or
it depends on the geonetry, but you' ve got tenperature
effects, material effects and the net effect is a
smal l er increase than just -- if just the velocity
i ncreases 25 percent, the wear rates probably wll
i ncrease | ess than that.

Typically, from other EPU studies, the

i ncrease in wear rates projected the maxi mumhas been
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about the proportion of velocity increase.

MEMBER RANSOM Is this built into
CHECWORKS?

MR, FI TZPATRI CK:  CHECWORKS wi Il | end up
with -- the 25 percent is the nunber we're using to
trend existing data. W trend data from neasurenents
and we have a predicted nodel over here that does the
nost susceptible conmponents to inspect. W' ve been
wor ki ng down that 1|ist.

MR. CALLAGHAN: So the CHECWORKS nodel
will take the new velocity into effect. So there's
really two parts of how we do this. W use the
CHECWORKS nmodel as a tool to get the susceptibility,
the highly susceptible areas. W also use our trend
data fromour actual inspections where we're goi ng out
and we use the two of those, along with, as | said,
operating experience and engineering judgment to
deternmi ne where we're goi ng next with our inspections
or do we have to go back to the sane spot for our
i nspections.

DR BANERJEE: What is the mechani sm of
corrosion here?

MR. FI TZPATRI CK: For the singl e-phase
systens, it would be -- Jim Fitzpatrick. For the

si ngl e-phase systens, it's chemcal. The oxide in
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typi cal FAC, single-phase FAC, the oxygen in the oxide
goes in solution and iron goes free and the process
keeps repeating itself.

DR. BANERJEE: So there's an oxide |ayer

and that oxygen in sone way di sassociates into the --

MR FI TZPATRI CK:  Yes.

DR BANERJEE: And then is it a wear
probl em which is velocity related that the iron is
sort of eroded off or does it go into solution?

MR. FITZPATRICK: It goes into solution,
but you've got flow continuous in a line. 1t would
j ust becone a steady state.

DR. BANERJEE: Also, it just dissolves?

MR FI TZPATRICK: It goes --

DR. BANERJEE: W thout the projective
oxi de | ayer.

MR FI TZPATRI CK:  Yes, and nore oxide
forms and the process repeats itself.

DR. BANERJEE: And the velocity is just
mass transfer rate is affected by the --

MR FI TZPATRI CK: Mass transfer is
different for each, |ike an el bow, a strai ght piece of
pi pe, pipe downstream of an orifice.

DR. BANERIJEE: Sur e.
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MR. FI TZPATRI CK: Al so, our BWR oxygen

| evels, 30 to 50 ppb, PWRs are down bel ow 10 and the
threshold for starting to have FACis down around 10.
So nost PWRs won't have a problem with single-phase
FAC in the condensate and feedwater systens.

DR. BANERJEE: What are your velocities
li ke?

MR. FI TZPATRI CK:  Average velocity in the
feedwat er systemis approxi mately 15 feet per second.

DR. BANERJEE: So you see nore of this
where high turbul ence exists?

MR. FI TZPATRI CK:  Hi ghest velocities are
the feedwater reg valves and it's |like 30 feet per
second for the valves. W've nonitored it both
upstreamand downstreamof that for a nunber of years.

DR. BANERJEE: kay.

MEMBER SIEBER: | guess ny inpression is
that the flow accelerated corrosion is a contest
bet ween corrosion and erosion, both nechanisns are
going on at the sanme tinme and the influence of
vel ocity determ nes which of the phenonenon is the
predom nant one, whether it's erosion or corrosion.
And that's why the function that you get when you pl ot
historical wear rates for a plant are not exactly

proportional to the velocity or the velocity squared
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sonewhere in between.

MR FI TZPATRI CK: Because of the other
factors invol ved.

MEMBER SI EBER  Ri ght.

MR. CALLAGHAN. Ji m Cal | aghan.

MR. LEITCH  Your inspections are done
only at refueling outages or can they be done --

MR. CALLAGHAN:. Yes, done at refueling
out ages.

MR. LEITCH  So you have some confi dence
t hen that once you reach EPU power |evels, the flow
accelerated corrosion will not be aggressive enough
that you'll have any problem m d-cycl e?

MR. CALLAGHAN: No, we do not believe
that, based on our running 32 years, the inspections
we' ve done, the very low or m ninmal corrosion we have
seen in the systens, and again, | reenphasi ze, we have
changed out, replaced all our two-phase flow systens
with FAC-resistant material. So we've done -- we've
been doing this for the last 25 years, replacing
materi al .

MR LEITCH It looks |like the feedwater
pi ping has the |argest flow increase there, and al so
the largest tenperature increase. |s the feedwater

pi pi ng FAC-resi stant piping?
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MR. CALLAGHAN. No, the feedwater system
is not FAC-resistant piping. That's why --

MR. LEITCH It's just carbon steel.

MR. CALLAGHAN. Carbon steel. Single-
phase.

MR. LEITCH: Wi ch hel ps.

DR. BANERJEE: Do you have a problemwth
crud in the fuel, cobalt which is transported on and
of f and spreads around the systen?

MR CALLAGHAN: | do not believe so.

DR. BANERJEE: So you have no radioactive
cobalt goi ng around your systen?

MR. CALLAGHAN. Not a significant anount,
if we have any. |'mnot --

DR. BANERJEE: So you have no seals which
are stalite and things like that?

MR CALLAGHAN: | would have to ask
soneone el se.

MR NICHOLS: Craig Nichols. W do have
some conponents that retain, that are still stalite
val ve seats, etcetera.

DR. BANERJEE: So you still have those?

MR NICHOLS: W still have stalite.

DR BANERJEE: So there is sone cobalt

crud that goes on the fuel, cones off and spreads
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around t he systenf

MR NICHOLS: There is a mninmal anount of
t hat .

DR. BANERJEE: It's not a nmjor problenf

MR NCHOLS: It's not a nmjor or
significant issue for Vernont Yankee.

DR BANERJEE: For some BWRs it is, and
flow effects are significant.

So you don't expect any flow effects on
radi onucl i de transport around the systenf

MR. CALLAGHAN. No, we do not. Getting
back to EPU inpact, this is Jim Callaghan. Another
data point for determning future inspections is the
CHECWORKS nodel as | identified. And we are updating
t hat CHECWORKS nodel with our recent outage i nspection
data and the paranmeters for EPUto start sel ecti ng our
conmponents for our refueling 26 which is in 2007.

Currently, the program identifies a 50
percent increase in the amount of inspections we wll
do for the next three refueling outages.

Next. In conclusion, Vernmont Yankee
expects m ni mal changes in actual FAC-wear rates due
to EPU. This is based on significant anmount of the
fl ow accel erated corrosion resistant material in

pl ace, m ninmal wear rates identified through previous
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i nspections and the fl owi ncrease fromEPU whi ch coul d
be significant, 25 percent, but based on what we're
seeing already, 25 percent of very little is stil
very little.

MR. LEITCH  The previous slide said a 50
percent increase --

MR CALLAGHAN: I n the nunber of
i nspections.

MR. LEITCH In the nunber of inspections.
Now how does that relate to the nunber of places where
CHECWORKS says you ought to | ook?

MR. CALLAGHAN. ['Il let M. Fitzpatrick
answer that.

MR. FI TZPATRICK: The 50 percent -- | was
asked to conme up with sone |ong-term planning for
budget and be prudent. W're estimating a 50 percent
increase in scope for the next three outages, so at
| east we'll get nore data. We'll use the CHECWORKS
predictions to inspect nore conponents, do repeat
i nspections on conponents that we al ready have data
for, and develop a l|evel of confidence under EPU
oper ati on.

MR. LEITCH So in the three outages, wll
you have | ooked at every place where CHECWORKS says

you m ght have a probl enf?
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MR. Fl TZPATRI CK: |f the nodel correl ates

It's statistical. It says these are susceptible and
ranks themand t hen we go down and put inspection data
in. It factors the inspection data into the

correlations and says here's your new wear rate and

theoretically, if you get enough data, it will natch
intheend. It's a planning tool. |It's an enpirica
tool. It's not determnistic.

MR LEITCH |I'mjust concerned in this

area about relying too heavily on your past
experience. These added flow rates can cause the
problem to accelerate in a nonlinear fashion. Sone
pl aces have had these cone on pretty fast.

MR. FI TZPATRICK: W'Il| be |ooking at the
hi ghest length locations and the highest velocity
| ocations in the next three outages. |If we have | ow
wear rates, we really can't detect them You can't
detect any real wear until you get some tinme between
t hem

MR. LEITCH  Yes, okay. W just, which
|"m sure is clear to you, we spend an awful | ot of
time tal king about nuclear safety. This is that, but
it's also an industrial safety problem W can hurt
people this way and | just want to enphasi ze that and

it sounds like you guys are right on top of it.
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MR. CALLAGHAN: W understand that, and

that's why we' re i ncreasing our inspection scope in a
| ogi cal way.

kay, to go back to conclusions, Jim
Cal | aghan agai n.

Again, there's no inpact. EPU had no
impact on the flow accelerated corrosion program
nmet hodol ogy or scope and as | said really the one
significant change is the amount of inspections we
plan to do programmatically over the next three
out ages and beyond i f we see anything. But right now,
that's the expectation of the program

That's the conclusion of ny flow
accel erated corrosion presentation.

CHAI RVAN DENNI NG Ckay, you can go on to
PT. Pressure-tenperature |imt curves. This is a
very short, one slide. Current |license thermal power,
fluence calc and PT curves was updated in 2003. The
curves were based on a peak neutron fluence of 1.24
times 10' neutrons per centimeter squared. The
cal cul ations done for EPU fluence calculation, the
fluence rate, the flux did increase by 26 percent.
Cal cul ating the EPU actual peak fluence, you can see
on the slide it came out to 3.18 tines 10 ' which is

obvi ously bounded by the current PT curves in our tech
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specs which is 1.24 tinmes 10" neutrons per centineter
squar ed.

Just for information did throw what the
current license thernmal power fluence is up there.
You can see it's 2.99 tinmes 10",

CHAI RMAN DENNI NG This is integral

through plant lifetime? 1s that what those fluences

are?
MR. CALLAGHAN:  Yes.
MEMBER WALLI'S: Integral through what?
CHAI RVAN DENNI NG Through plant lifetine.
MEMBER WALLIS: ©Ch, | was wonderi ng how
time came into it. It's integral over the whole
lifetine.

MR. CALLAGHAN: Yes, it is.

CHAI RMAN DENNI NG What about internals
and their enbrittlement? |s that an issue that
represents a safety concern or concern? GCbviously,
internals are going to see a significant increase in
fl uence.

MR. CALLAGHAN: | would like to ask M.
Rico Betti, VY's Senior Structural Engineer.

MR. BETTI: | amRicco Betti. The

i nteresting thing about the fluence eval uati on that we
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had done was that our original fluence eval uation and
nunbers t hat we had for designed for our internals was
much higher than those that were calculated in our
updat ed fl uence cal c.

W updated a fluence calc and we hadn't
done it for quite a few nunber of years and we had
sonme old, pretty conservative nunbers in our fluence
evaluation, so our internal evaluations for flow
eval uations or effects on the internals was based on
hi gher, original GE values from1970s, |ate 1960s and
when we had GE update our fluence evaluations it turns
out nost of the fluence estimates on internals and
wal | s, etcetera dropped. That's the short of it.

CHAI RVAN DENNI NG Because of nmjor
conservatismin the initial cal culations, even though
clearly the flux is probably substantially higher?

MR. BETTI: That's right.

CHAI RVAN DENNI NG  Are there any
conmponents where enbrittlenent is a limting, life
limting and they have to be replaced because of
enbrittl ement ?

MR, BETTI: No.

CHAI RVAN DENNI NG No.

MEMBER KRESS: These integrated fluence

val ues, are they both with the new flux cal cul ati ons

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




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

29

or is this CLTP, the old one with the old flux?

MR. BETTlI: No, they're both with the new
- - MEMBER KRESS: Both with the new.

MR BETTI: Flow calc.

MEMBER KRESS: | don't understand why the
flux i ncreases by 26 percent, that the fl uence doesn't

i ncrease by 26 percent.

MR BETTI: I'Il turn that back over to
Jim

MR CALLAGHAN: | can ask M. Perez to --

MR PEREZ: H, |I'mPedro Perez. The

reason for that is, that's an integrated anount over
a four-year life of the plant. The first 33 year
integration is the lower fluence rate and then the
remai nder is at a higher. So the net effect is not --

MEMBER KRESS: [|s not 26 percent.

MR. PEREZ: Right.

MEMBER KRESS: Because it's not over the
whol e ti ne.

MR. PEREZ: Exactly.

MEMBER KRESS: Thirty years at the | ower.

CHAI RVAN DENNI NG Anot her way to | ook at
is you're increasing power by 20 percent, so that's
automatically increasing the fluence by 20 percent,

plus you have to flatten the core. And when you
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flatten the core you' re raising the outer edges which
nost influences the vessel wall.

MEMBER KRESS:. That's why it fluxes 26
percent instead of 20 percent.

MR. CALLAGHAN. Any ot her questions?

CHAI RVAN DENNI NG No ot her questi ons,

t hank you.

MR. CALLAGHAN. Thank you very nuch

(Pause.)

MR ENNIS: This is Rick Ennis. W have
a presentation now by the Materials and Chemi cal
Engi neering Branch. First up will be Barry Elliot.

MR. ELLIOT: Thank you. M area of
di scussion is going to be the reactor pressure vessel
integrity and the internal integrity.

"1l start off with the reactor pressure
vessel. The Staff |ooks at radiation enbrittlenment
and its inpact on integrity. The three areas we | ook
at in evaluating a reactor vessel integrity is the
surveillance program the effective upper-shelf-energy
of the materials in the beltline of the reactive
vessel, and the pressure tenperature limts.

Wth respect to surveillance program the
regulation that is here is the Appendi x H, established

rules for -- that all |icensees nust use and to
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nonitor radiation enbrittlement. There are two
choices. You can have a plant-specific program where
the capsules are irradiated within the existing
vessel, or you can have an integrated surveill ance
program where it could be a host reactor providing
data to the plant.

In this case, for Vernont Yankee, they're
part of an integrated surveillance program which is
used for the entire BWR fleet. This program was
approved for Vernont Yankee in a letter dated March
29, 2004. In this program the nonitoring of the weld
and the plate nmaterial will be used -- that Vernont
Yankee wi || use the data fromthe Susquehanna Unit One
Surveil | ance Program

W' ve | ooked at, as part of the EPU, we've
| ooked at the inpact of fluence on the surveill ance
program and the existing programis adequate for
Susquehanna to give radiation nonitoring data
t hroughout the |icense of the plant.

CHAI RVMAN DENNI NG~ Was there an issue with
the initial nunber of specinens available and that's
why it went to an integrated surveillance progranf

MR. ELLIOT: The integrated surveill ance
program was established nany years ago for the BWR

fleet. Sone plants were m ssing data and sonme plants
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didn't have good data. So they decided to use an

i nt egrat ed approach where they woul d | ook for, at each
vessel and look throughout the entire fleet
surveill ance programand pick out particul ar capsul es
that would be used for each vessel. It turned out

that the Susquehanna surveillance material was very
good for Vernont Yankee. So that's how we wound up
t here.

MEMBER S| EBER That's based on the
nmet al | urgi cal constituency of the capsul e conpared to
t he vessel

MR. ELLIOT: That's right.

CHAI RVAN DENNI NG So wel ding materials
were simlar?

MR ELLIOT: Wlding materials and the
plate materials are simlar at Susquehanna to Vernont
Yankee and that's why it was chosen to be the host
pl ant .

MEMBER S| EBER: How do you overcone the
fact that Susquehanna is a lot newer plant and
t herefore has --

MR. ELLIOT: Susquehanna has a hi gher | eaf
factor.

MEMBER S| EBER: That's true.

MR.  ELLIOTI: And so they get nore
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radiation per time for their capsules than Vernont
Yankee. So they're going to have nuch higher fluences
earlier than Vernont Yankee.

MEMBER S| EBER. Have they caught up yet?

MR. ELLIOT: | don't know if they caught
up yet, but --

MEMBER SIEBER It's sort of a race.

MR. ELLIOT: | know that when the capsul es
are going to be withdrawn and they're going to be
withdrawn at certain radiation levels which are the
levels that will be useful for Vernont Yankee.

MEMBER SIEBER  So in the neanti ne,
Vermont Yankee actually had its own capsules, right?

MR ELLIOT: Yes. And --

MEMBER SIEBER: It's not |ike you don't
have any dat a.

MR ELLIOT: No, no. W have one

surveillance capsul e that they withdrew. That's good

data. It's very inportant and we've rmade them conmit
to keeping the capsules in the vessel. They can't
t ake those capsules out. |f these are backup capsul es

that if sonmething happens at Susquehanna, we have
sormet hing from Vernont Yankee that we can fall back
on.

The second i ssue t hat we address i n vessel
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integrity is the upper shelf energy and this is a
ductility question for the vessel. This is a very
good vessel. Let nme tell you why. This was built by
Chicago Bridge and Iron, this vessel. And the weld
material here is shielded netal arc weld. Mst of the
vessels in the United States were fabricated using
subnerged arc weld. And in the subnmerged arc weld
process the el ectrode is covered with a copper coating
and the copper coating is what causes all the
enbrittlement. These peopl e have used -- Chicago
Bridge and Iron used shielded nmetal arc weld which
doesn't have the copper coating, so this plant has
very | ow copper. That's why you saw in the previous
proj ection, they can go to very high fluences and it
doesn't matter to them because the copper is so | ow
They just don't have a problem

And in fact, for the upper shelf Entergy,
| estimated that they woul d state even with the hi gher
EPU conditions, their upper shelf energy is stil
above 50 foot pounds. That's Appendi x G requirenent.
| f you go bel ow 50 foot pounds, then you have to do
some nore analysis, but their materials are so good
that they just won't have that problem

The same thing wth the pressure

tenperature limts. | don't want to redo what was
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just done a mnute ago, but they're very | ow copper.
It's plate Iimted because the copper is so |ow, so
this vessel, the PT linmts can last a very long tine.

I n concl usi on, thelicensee has adequately
addressed changes in neutron fluence resulting from
EPU conditions in the reactor vessel.

The next area I'll talk about is the
integrity of the reactor internals and core support
materials. The BWR fleet has also a sort of
i ntegrated i nspection programand where they have put
toget her reports and inspection prograns for all of
t he reactor vessel internals.

W reviewed those prograns and they are
adequat e, except for two. W decided two of the
progranms were i nadequate. One was the programfor the
top guide grid beans. The top guide grid beans are
susceptible to irradiation assisted stress corrosion
cracking. The criteria the Staff uses for determning
whether it's susceptible is if the fluence exceeds 5
times 10°° neutrons per centineter squared, in the
area the material is susceptible.

For uprate conditions, the only internal
conmponent that will receive this type of fluence is
the top guide grid beans. |In response to a Staff RAI

the licensee has adjusted its top guide grid beam
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program and it's now, we'll be doing periodic
i nspection of the top guide grid beanms and that's
where we're at. They will start that after they start
power upr at e.

And then yesterday, the other area, of
course, is the steamdryers. Yesterday, you heard a
presentation, |I'mnot going to go through anything as
deep as that. The steam dryers programat the tinme we
wote this SER was not in place, so as a m ni mum we
requested that the licensee do inspections as three
refueling outages followi ng the power uprate and this
will give us an idea of whether or not there's any
probl em that we've m ssed.

| just want to point out this is nore than
is required by the GE seal, seal 644 rev. 1, would
only require two outages. And then you can go to | ess
frequently, | think every other outage. So they're
doing a little bit nore here and based on these
results, we will know what to do in the future.

Finally, in conclusion, licensee has
identified appropriate degradati on nmanagement programnms
to address the effects of EPU on the reactor internals
and core support material s.

Thank you.

MR. ENNI'S: Next up, we have Bob Davi s.
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MR DAVIS: |'mgoing to be tal king about

t he reactor cool ant pressure boundary barrels for the
fl ow pressure tenperature nmechani cal | oadi ng for nost
of the reactor cool ant pressure piping systenms. These
do not increase for the extended power uprate. |If
there are any increases they're very, very ninor.

MEMBER KRESS: Does that include therma
transients, fatigue thermal transients?

MR. DAVIS: Those are assessed where
necessary and I'Il -- for exanple, for the nmain steam
and I'Il get into that in just a second.

Some of the systens were considered
generic and in accordance with the topical report that
we approved. And other systens required plant
specific evaluations. Wich systens required plant
speci fic eval uati ons and whi ch syst ens were consi dered
generic, some of that is proprietary, so | can't
di scuss all of that here.

The pl ant specific eval uati on process was
done consistent with Appendi x K of the ELTRL which is
t he generic guidelines for GE, BWR, EPU. And that was
revi ewed and approved by the Staff.

The nmaj or systemthat we | ooked at was t he
reactor recircul ation systemand for Vernont Yankee,

all of this material has been replaced with Category
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A material per NUREG 0313 which is a | ow carbon 316

stainless steal which is resistant to intergranul ar
stress corrosion cracking.

W also inquired as if there were any
flaws in the recircul ati on systemthat Vernont Yankee
is currently nonitoring and there are no flaws that
they are currently nonitoring in the reactor
recircul ation system

For the main steam and feedwater systens
i nside the containnent, there will be an increase in
flow which -- wth the feedwater, | think the
gentleman fromthe |icensee just discussed that in an
earlier presentation.

These increases in flowin the main steam
and the feedwater which are over 20 percent were
eval uated for conpliance with the code of construction
requi renents under the EPU conditions. So it neets
the 1967 B311 requirenents.

And as far as for the transient
conditions, |'lIl have to defer that question to
sonmeone -- they did evaluate that in transient
conditions, so the main steamand feedwater still wll
neet the requirenments. |If you need any nore in-depth
information on that, 1'Il have to refer you to

sonmebody. And B31 addresses those issues.

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

39
MR. LEITCH This plant is on hydrogen

wat er chem stry?

MR. DAVIS: They do have a water chenistry
programand Chris will talk about their chemstry
programin the next presentation.

MR. LEI TCH: Now you nentioned the reactor
recirculating system but what about other systens
adjacent to the reactor, RHR, core spray, reactor
wat er cl eaner?

MR DAVIS: Wll, for all those, they were
ei ther considered generic to the topical report or
they were evaluated -- and all those others, all the
systens other than main steam and feedwater, there's
really no increase or very slight increase in
pressure, tenperature or flow | believe the recirc.
system | think the flowis | ess than 2 percent. The
pressure is very minimal and it's all new. It's al
new | GSCC resi stant materi al .

MR. PARCZEWSKI: My name is Krayszt of
Par czewski, tal king about three areas where you coul d
produce one effect. There are protective coating and
organic mat eri al s, fl ow accel erat ed corrosion,
interactive water cleanup system

The flow accelerated corrosion, | ve

prepared a presentation, is limted to the anount of
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mat erial provided to us in our submttal. You heard
presentation with quite a bit of presentation of the
material on the flow accelerated corrosion. So to
listen to ny presentation is basically repetition of
what has been presented before.

Now ny protective coating, after DBLOCA
some of the coating inside the containnent may fail,
generating debris which will be carried by noving
fl ui ds and deposited on punp strai ner i nduci ng NPSH of
the punp. The licensee determ nes the generation of
this debris and its effect by EPU

There are two types of material which are
recognized by the licensee. Protective coating
consi sting of inorganic zinc is an epoxy top coat and
organic material consisting of carbon-based paint
chi ps.

Usi ng the nmethodology from the report
NEDO- 32686, the | i censee det erm nes about 85 pounds of
protective coating could be stripped by the post-LOCA
jet. This value is bounding and is unchanged after
EPU.

The effect of EPU organic material was
assessed by the test, perforned by Argon Research
Laboratory. They sinulated the LOCA environnent and

found the strained approach velocity and suppression
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turbul ence were very, very low and did not change
after EPU. There was no change in NPSH therefore.

They concl uded that the effect of danage
protective coating on plant performance is not
af f ect ed.

MEMBER WALLI'S: Can you tell nme nore about
t he physical nature of these chips? Are they fine,
very fine particles? Are they flakes or what are
t hey?

MR. PARCZEWSKI: That's right. They're
very, very fine and there is not enough force to
deposit it on the strainer.

MEMBER WALLIS: Are they hydrophobic or
hydrophilic or anything? |Is there a chance that they
woul d pick up air and have air attached to then?

MR PARCZEWSKI: |'msorry?

MEMBER WALLIS: | just wonder if they're
just chips or they're chips with maybe air bubbles
attached to themor sonething, when everything is al
stirred up in the initial --

MR. PARCZEWSKI: Actually, | don't know
this information.

MEMBER WALLIS: | nmean if they had air
attached to them they m ght not sink.

MR. PARCZEWSKI: Very, very few of them
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are deposited on the strainer. | don't know the
mechani sm

MEMBER WALLIS: That's sort of assuning
that they sink, that they're not attached to air
bubbl es or anything else |like that.

DR BANERJEE: That al so assunes that the
turbul ence level is |ow

MR PARCZEWSKI: The turbul ence level is
very | ow.

MEMBER WALLI'S: But that is an assunption.

MR. PARCZEWSKI : This, this probably
prevents it from--

MEMBER WALLIS: Also, they could be
attached to the other fibrous materi al before they get
to the pool? | just don't know. There's sort of an
assunption that they're all on their own at the bottom
of the pool. It seens to me a bit of an assunption
because there are ways in which they could attach to
somet hi ng el se.

DR.  BANERJEE: What is the sludge
material ?

MR. PARCZEWSKI: Beg pardon?

DR. BANERJEE: What is the sludge which is
there which is cleaned up?

MR. PARCZEWSKI: It's usually aquatic
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different materials.

DR BANERJEE: How does that arise?

MR. PARCZEWSKI: It is corrosion products.

DR. BANERJEE: >Fr om where?

MR. PARCZEWBKI: >From the piping.

DR. BANERJEE: So there is quite a
substanti al armount of sludge that's renoved every --
shot down or whatever. \Were does this cone fronf
How is this affected? And is that going to be
af fected by the EPU?

MR, PARCZEWSBKI : Wl --

DR. BANERJEE: 1Is it going to go up?

MR. PARCZEWSKI: It is probably affecting
EPU because the particles --

DR. BANERJEE: What is their origin? |
couldn't understand where this sludge cane from
Maybe someone can enlighten ne.

MEMBER WALLI'S: Does FAC has sonething to
do with it?

MR ELLIOTI: Excuse ne --

DR BANERJEE: You clean it out --

MR. ELLIOT: | just read Kryz' slide and
what he's trying to tell you, | think, here is that
the analysis that they've done in the past is

applicable for EPU condition. That's his concl usion.
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There i s a generic programgoi ng on ri ght
now about the strainers and all of the issues you're
tal ki ng about are part of that review

DR. BANERJEE: 1Is this going to be dealt
wi th by sonebody el se?

MR. PARCZEWSKI: At the present nonent,
this particular program Bob nentioned is an on-goi ng
program W don't have the final results.

DR. BANERJEE: What |'m aski ng about is
t hat when you deal with what ends up on the strainers,
there is, of course, things that cone from the
insulation, right? There are paint chips or whatever
comes fromthese coatings, nmuch of it is unqualified.
The third thing is sludge which is present there
al ready, which they clean out every now and then,
what ever frequency.

MR, PARCZEWBKI :  Yes.

DR. BANERJEE: |'m aski ng where does that
sl udge cone fronf

MR  PARCZEWSKI: | cannot answer the
guestion. | can provide you --

DR BANERJEE: That woul d be nice.
Sonmebody shoul d answer that question. | would like to
know what ef fect the EPU m ght have on that sl udge, if

any.
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MR ENNIS: This is R ck Ennis. | think

Craig Nichols might have sone i nformation to provide.

MR NICHOLS: Craig Nichols from Entergy
Vernont Yankee. As we have a session this afternoon
on debris and strainers and stuff, Entergy would be
glad to discuss that during that presentation.

| s that acceptabl e?

CHAI RVAN DENNI NG | think we can nove on
this point, recognizing we'll cone back to it.

Thanks.

MR. CARUSO Can | ask one question? Does
the Staff intend to apply the | essons | earned fromthe
resolution of the GSI 191 issue which is currently
ai med at pressurized water reactors? Does the Staff
intend to apply that information to boiling water
reactors as well?

MR. PARCZEWSBKI: The specific information
of the gels wouldn't apply to BWRs because there is no
chem stry. |It's pure water. In the case of PWR you
have water calcitant, some other nmaterial, sothis is
a conpletely different issue.

MR. CARUSG | guess my question is nore
programmati c question because you said that there
woul d be -- the Staff would be considering what cane

out of that program and | ooking at boilers.
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MR. ELLI OT: No, | don't think that was

our intent.

MR. CARUSG That was not your internet?

MR ELLIOT: No.

MEMBER SIEBER: It was ny under st andi ng
the boilers came first as far as exam ning sunp
capacity and sunp clogging and then the PWRs cane
| ater which is the GSI 191 i ssue. The boiler issue is
closed to ny know edge. And for each plant
individually, in the PAR issue, still subject to the
Ceneric Letter response.

MEMBER KRESS: Do you have buffer materi al
to control the pH of your suppression pool ?

Do the BWRs buffer their suppression pool
to control the pH?

MR, PARCZEWBKI :  No.

MEMBER KRESS: That's only PWRs?

MR, PARCZEWBKI :  Yes.

CHAI RVAN DENNI NG  Ckay, let's continue
with the presentation.

MR PARCZEWSKI : Now should | nake a
presentation on fl ow accel erated corrosion?

CHAI RMAN DENNI NG  Go ahead.

MR PARCZEWSKI: The rates of flow

accelerated corrosion are affected, but several
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operational paraneters sone of which will be -- wll
change after EPU. These paraneters are flow velocity,
t enperature, noisture and oxygen content.

After EPU, the licensee will determ ne new
val ues for these paraneters and introduce theminto
the revised predictive coding CHECWORKS, naking it
applicable for predicting fl ow accel erated corrosion
wear rates after EPU.

CHAI RVAN DENNI NG  Has Staff revi ewed
CHECWORKS and they're confortable that it --

MR. PARCZEWBKI: This right here is
CHECWORKS. | amgoing to give you an exanpl e of
change in flow velocity after EPU It's quite
considerable. Usually, it's about 24 percent
increasing. So will be reflected on wear rates.
Tenperature will simlarly change.

So really, basically the program the
predictive programw || be updated and use to predict
wear rates after EPU.

My final presentation will be reactor
wat er cl eanup system The nost significant changes in
reactor water cleanup systemis performance after EPU
are due to high flow caused by high feedwater flow
after EPU.

Flows with the system wusually within .8
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one percent of feedwater flow Qobviously, there's
feedwater is reflected in the flow in the water,
reactor water clean up system

MR. LEITCH There is no increase in flow
in the reactor water cleanup system

MR. PARCZEWEKI : Yes, it does increase.

MR. LEITCH: Reactor water cleanup punps
are not changed in any way are they?

MR. PARCZEWSKI: No, very small changes.
This change in nost cases is significantly small and

no nodi fication of systemoperation is needed. Very

smal | i ndeed.

Slight increase of system pressure.
Slight increase in system pressure and |ower
tenperature, increase in ion concentration and

increase in water conductivity. The only significant
change in plant operation will consist of nore
backwash of filter dem neralizer and keeping the
control bar in slightly nore open position to
conpensate for the increased water, feedwater
pressure.

Inaddition, thelicensee verifiedfor all
pi pes and conponents, the pressure and tenperature
rating will remain unaffected because of negligible

changes in system process paraneters and no
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instrunmentation set forth needs to be adjusted. So
basically the changes are very small after EPU

DR. BANERJEE: Can | ask you a question?

MR, PARCZEWBKI :  Yes.

DR. BANERJEE: Goi ng back to the
generation of these coatings in the DBLOCA, post-LOCA
jet, there is going to be nore energy discharged
because the plant is running at a higher power and
generating nore power as well. And post-LOCA as wel |.

MR, PARCZEWBKI :  Yes.

DR. BANERJEE: Now do you believe that
it's reasonable to assune that nothing will change
post-LOCA, even though nore energy has to be
di scharged?

MR. PARCZEWSKI: Well, there are changes,
but they are very small ones.

DR. BANERJEE: But the jet nust carry with
it ultimtely nore energy?

CHAI RVAN DENNI NG Wiy is that, Sanjoy?

DR. BANERJEE: Mbre power is being

gener at ed.

CHAI RVAN DENNI NG No, but that doesn't
affect the jet, the LOCAjet. It's the sane
condi ti on.

DR. BANERJEE: The quality of everything
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insideis different, right? There's a higher quality.
So the quality nmeans there's energy. Energy is
related to the | atent heat of vaporization here. So
it has to have power.

MEMBER WALLIS: It depends on where the
break is.

DR. BANERJEE: It depends to sone extend,
but it's not obvious to ne that it shoul d be the sane.
| haven't | ooked at it in detail, but | don't see that
it's obvious that it has to be the sane.

Is it related just to the discharge rate?
| s the discharge going to be the sane quality, the
sanme energy, the sane flow rate?

Is it break related? There's no affect of
upstream condi ti ons?

CHAI RVAN DENNING  Well, | think this is
a good question. | don't know whet her soneone from
Entergy or the Staff wants to address it. This isn't
obviously the right group to address that, but it is
an interesting question.

DR. BANERJEE: They subscribe to this
concl usi on.

MR ENNIS: | think Mchael Dick from--

MR DICK: This is Mchael Dick with GE

The answer isn't, and part of the beauty of the
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constant pressure power uprate is is that there is
either no effect or very mininal effect. | can give
you a coupl e of exanpl es.

One, for therecirc Iine breaks, it's not
af fected by power uprate and the fact is that these
[imting breaks occur down at the lower end. You're
going to have the nost nass and energy rate rel ease.
It's going to be down at towards the natura
circulation part of the power flow nmap. That's where
you get the nmaxi mum sub-cooling.

The other is as far as with the main
steam i ne breaks, those aren't changed. W're not
having to change -- we're not changi ng the pressure,
okay, in the main steam system and so then that that
break flow is going to be based on either -- for
inside containment, it's going to be assumng
i nst ant aneous break is on the choke flow of the pipe
which is a function of the pipe size, which of course,
isn't changi ng.

And of course, the mmjor issue is the
pressure is not changing so the choke flow, so the
break fl ow doesn't change either.

MEMBER KRESS:. Just |asts |onger.

MR DI CK: Yes, yes.

MEMBER KRESS: But by the tine you get
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near the end of it, you ve already w ped out what
stuff you're going to w pe out.

MR DICK: Sure. It's that initial
i npi ngenent that really is going to be driving the
materi al .

MEMBER WALLIS: The bigger effect is
whet her or not the paint has aged and it becones
easier to strip, you'll see a rmuch bigger effect than
any of these other conditions you're tal king about.

MR DICK: M understanding, Dr. Wallis,
that's one of the subjects we're going to tal k about
t hi s afternoon.

DR BANERJEE: So the contention is that
the discharge rate is the sane, but it |asts |onger.
So the initial pulse which is supposed to do nost of
t he damage i s of the same nagnitude, but the tail goes
on longer to take the energy out ultimtely.

And you have to have -- what goes in has
to cone out.

MR. DICK: Absolutely, absolutely. The
course then that you're depressurizing in that and
that's very | ow energy.

DR. BANERJEE: So it's just that the
energy deposited for a | onger period of tine, but the

pul se of energy that comes out first which is the nost
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intense is of the sane nmagnitude.

MR DICK: Sure, sure.

DR. BANERJEE: That's the argunent.

MR. DICK: Sure, and you can see that kind
of in abroad picture. Sure, there's nore energy, but
you | ook at the overall contai nment response, okay as
far as the pressurization, but the power uprate itself
only causes the peak contai nment pressure to go
without .2 PSI, | believe it's 41.6 to 41.8 between
current |icense power and EPU power level. So I'm
saying yeah, that increase in overall containnment
pressure is a function of yes of the uprate itself,
but that effect is very mnor.

CHAI RVAN DENNI NG Tell nme again as far as
you' re saying the anmount of energy. Cearly, there's
nore stored energy than fuel.

MR DI CK: Sure.

CHAI RVAN DENNI NG But what about the
enthal py in the water and steam |Is there really any
significant --

MEMBER WALLIS: It's less. You have a
hi gher quality for the same volune, you have | ess.
Sanme volunme system wth the high quality in the
reactor, you have |less stored energy in terms of --

DR. BANERJEE: Well, you have it as steam
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MEMBER WALLI S: But that's |ess. Sane

vol une.

DR BANERJEE: It doesn't condense. When
it condenses it has nore.

CHAI RVAN DENNI NG  Ckay, | think that --
Rick, I'"'mwondering -- | think we are done now with
this presentation and I was wondering if maybe,
al t hough we had prom sed that we were going to not do
the el ectrical engineering, since we really have until
10 and as | ong as Ral ph doesn't beat nme over the head,
| would propose that we do the station blackout
portion of the electrical engineering presentation or
have we | ost everybody?

MR ENNIS: | would have to check as we
turned the reviewer | oose and told himhe didn't have
to do his presentation. So I'll have to check to see
if he's avail able.

MR. ENNIS: The other thing, Entergy was
going to tal k about station blackout too, so |I'm not
sure --

CHAI RVAN DENNI NG Which one we'd prefer
or if we want both.

MR ENNIS: We tal ked about a lot of it
during the | ast neeting in response to the engi neering

i nspecti on.
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MEMBER WALLI'S: | have a question.

CHAI RVAN DENNI NG Wl |, you may ask a
guestion then.

MEMBER WALLIS: | think as part of his
presentation, either yours or the previous one, | was
reading the SER and there was a statenent that the
steam separators would maintain their structura
integrity under EPU conditions. This isn't the
dryers, this is the separators. Underneath the dryers
is these things that separate and this seened to have
no basis. Just a statenent. |Is this based on tests
at high quality or something? |Is there sone basis for
the statenment that there's no problemw th the steam
separators handling the higher quality? Were did
t hat cone fronf

MR DICK: This is Mchael Dick with CE
again. Yeah, the steam separators for Vernont Yankee
application were instrunented both at the prototype
plant for the 205-inch vessel which is Mnticello.
And there was al so instrunmentation done during the
initial start up testing of the VY plant.

I f I remenber correctly fromour anal ysi s,
that the predicted stress |level on the separators is
at EPU conditions on order of about 1 ksi agai nst our

original criteria, GE criteria which is 10 ksi.
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The second i ssue i s that these separators,
the nodel that is installed at Vernont Yankee, these
were tested under full flow conditions before they
started to be inplenmented in the 1970s t hroughout the
fleet and they were tested at flowrates that are wel |l
in excess of the flow rates that each one of the
separators -- and that was 129 separator el enents for
t he Vernont Yankee head and separator assenbly.

MEMBER WALLIS: So there's no vibration
probl enf

MR DICK: W don't believe there's any
vibration problem That's the basis for our
concl usi on.

MEMBER WALLI'S: Your 1 ksi. That's
assum ng steady conditions.

MR DI CK: Yes.

MEMBER WALLI'S: No shaki ng.

MEMBER WALLI'S: | was just curious about
what the basis was for this statenent. |It's because

of GE's tests, right?

MR LEITCH | had a question in this area
about hydrogen water chem stry. |Is this plant on
hydrogen water chemistry? And will there be any

i npact on a hydrogen consunption rate to sustain

proper protection?
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MR DICK: This is Mchael Dick with GE

agai n. Vernont Yankee has both hydrogen water --
they're what we call a | ow hydrogen injection plant
because they have both hydrogen water chem stry and
Nubbl e metal coating, so effectively, the rate of
hydrogen injection will increase with the proportiona
to the feedwater flowrate in order to maintain the
same PPM concentration of hydrogen in the feedwater
system okay, whi ch of course goes through t he vessel .
So yes, there is a very, very slight -- well,
effectively, there's a 20 percent or 22 percent
i ncrease i n hydrogen consunption and | don't have the
actual VY's injection levels, but for | ow hydrogen
injection plants, that injection rate is a factor of
10 to 20 lower than the systens were originally
designed and anal yzed to be able to inject and not
have problens with normal operational doses in the
pl ant s.

MR. LEITCH  So presumably the plant has
the capability to increase it by 20 to 22 percent/

MR DICK: Ch absolutely. That's
something -- | believe that is -- and once agai n,
plead a little bit of ignorance. 1| don't have the
exact VY value they're injecting now, but typically

that would be on the order of say 1 to 2 SCFM and so
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then it would go up 20 percent. So effectively going
from2to 2.2 SCFM That's a very, very |ow hydrogen
i njection rate.

MEMBER SIEBER: Actually, it probably
woul dn't go up 20 percent because the ingress of
oxygen in the systemis based on all these pressures
which really don't change that nuch and so the fl ow
rate doesn't, feedwater flow rate doesn't make al
that rmuch difference. [It's how nuch oxygen gets into
the system that needs to be dealt with with the
hydr ogen you i nject.

Soit will go up, but probably not even 20
per cent .

MR DICK  Yes, but the issue is
conservatively it woul d go up because | believe the VY
doesn't have ECP probes and so they're doing their
injection rate anal ytically.

MEMBER SIEBER Al right.

VR. DICK: So you just basically
conservatively inject, sure.

MEMBER KRESS: That instrunmentation you
tal ked about on the separators, does it still exist?

MR DICK: No sir.

MEMBER KRESS: It's not --

MR. DICK: Yeah, that would have only
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been, that would have been installed only for the
initial start-up test program

DR. BANERJEE: Where is the hydrogen
i njected and how does it m x?

MR DICK: It's injected into the
f eedwat er system

DR BANERJEE: And it m xes as the flow
goes down into the core?

MR. DICK: Yes. The feedwater |ines go
into spargers.

DR. BANERJEE: Right.

MR DICK: Okay. Wich is a sparger into
t he annul ar regi on between the shroud and the --

DR BANERJEE: So it mixes in the down --
as it goes down?

MR DICK Yes sir.

DR. BANERJEE: And the high velocity of
the mxing as effective? Because | think once the
hydrogen gets into the core, then it's effectiveness
after that goes down, doesn't it?

MR DICK: Well, sure. That's why it's a
feed and bl eed system

DR BANERJEE: So is the increased
velocity going to have a shorter transit tine,

adequate m xing in the down col ums?
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MR DICK: Well, no, because our core flow
rate isn't changing with the power uprate.

DR BANERJEE: So the transit time is
still the sane?

MR DICK Yes sir.

DR. BANERJEE: And the m xi ng you expect
is good. These are issues which have arisen in other
BWRs with regard to mxing of the hydrogen and the
down col umms.

MR DICK: | believe that's been anal yzed.
| just don't have the information.

DR. BANERJEE: All right.

MEMBER WALLIS: How does the piping
vi bration nonitoring program work? W tal ked about
steamline and instrunenting that. Does the feedwater
line have high velocities and so on? There's
something referred to as a pi pi ng vi bration nonitoring
program Do you have strain gauges spread around the
pl ant or sonmething? O soneone is listening? Wat's
happeni ng?

MR. NICHOLS: As part of the program we
have bot h accel eroneters installed in accessibl e areas
such as the dry well and high radiation areas and al so
pl ant wal k down.

MEMBER WALLIS: Is it already there?
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VR. NIlCHOLS: It's already there

installed, yes sir.

MEMBER SIEBER | thought vibration
nmonitoring is done with portable instrunments. You do
punps and val ves and that tells you the punp is good,
if you've worked onit and you' ve aligned it right and
it'"s not goingtotear itself apart through operation.
So the only pernmanent installation is generally in
high rad areas or hard to get to areas.

CHAI RVAN DENNING |Is Entergy willing to
give their station bl ackout presentation at this tine?
MR NICHOLS: W can do that.

CHAI RVAN DENNI NG Let's do that for the
next 15 m nutes.

(Pause.)

You can go ahead and start whenever you're
ready.

MR. NICHOLS: W just have to load it up.

CHAI RVAN DENNI NG Yes.

MR. NICHOLS: Good norning. | have with
me M. Paul Johnson, principal engineer in our Design
El ectrical Departnment. And M. Paul Rainey, Senior
Consul tant in our Mechanical Fluid Systens G oup.

Station blackout is referred to as the

loss of all off-site power to the Vernont Yankee
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switch yard. The |loss of both on-site, the two on-
site alternating current diesel generators and the
Vernon tie alternate AC source which requires a
restart due to the presuned regional blackout. That's
fed as part of a diverse grid system but under the
regional blackout, it is assumed that that is also
lost. Therefore, there is a loss of all on-site and
of f-site AC sources.

The analysis perforned neets the Reg.
Gui des and NUMARC 87-00. Vernont Yankee is an 8-hour
full coping plant with a 2-hour, AAC neani ng a | oss of
alternate occurring power for two hours until the AAC
source, the vernon hydrostation is brought back.

MEMBER SI EBER: And what does that give
you, the battery charger?

MR. NICHOLS: No, that's the equival ent of
one diesel generator. So we would have power for
punps, val ves, core cooling systens.

A coping study that's perforned includes
reactor |level control using our high pressure cool ant
injection system reactor pressure control with a
safety relief valve. [It's been deternined that there
is sufficient inventory in the condensate storage
tank, that the battery capacity is sufficient for that

t wo- hour period until the battery chargers can be
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realigned after the restoration of AC power.

The peak torus tenperature remai ns bel ow
185 degrees during the whole of the event, neaning
there's no need for credit and contai nnent over
pressure for NPSH The |oss of ventilation for the
control room and the energency core cooling systens
has been eval uated and that there is sufficient air or
in our case, nitrogen, available for operating the
SRVs and necessary | oads.

CHAI RVAN DENNING W th regards to the
torus tenperature, is it the duration? Wy is it that
the torus tenperature remains bel ow that whereas in
sone ot her scenarios it doesn't? |It's a matter of how
|l ong we have to follow it?

MR NCHOLS: It's the anount of decay
heat, depending on the event, whether it's assuned
that appendi x K conditions, etcetera, and what you
have available to nmitigate that.

CHAI RVAN DENNI NG~ Now when you get power
back from-- when you get the vernon -- is that what
| nmean? The -- no, the hydro. Wen you get the hydro
back, how nmuch -- how long do you have to rely on
that? You say it's an 8-hour plant. Does that mean
then that in 8 hours it's assumed that other sources

of electricity are made avail abl e?
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MR NICHOLS: That's correct.

CHAI RVAN DENNI NG And is that what -- in
the period after the hydroplant conmes on, how many
RHRs are you working as far as heat exchangers?

MR NCHOS: 1'lIl ask M. Rainey to
address that.

MR. RAINEY: |'m Paul Rainey. Wat we do
is run one RHR punp in the torus cooling node and t hat
basically we put that on once we get power back.k

CHAI RVAN DENNI NG Yes, and now i f you
continued that forever and you' ve got no nore AC power
back, would the torus tenperature then rise above the
1857

MR, NI CHCLS: No.

CHAl RVAN DENNI NG No?

VR. RAI NEY: No, that peaks at
approxi mately three hours.

CHAI RVAN DENNI NG  Peaks that early?

MEMBER SIEBER I n effect, you get one
full safety train back

MR. NICHOLS: That's correct.

MEMBER S| EBER:  Ei t her one.

MR. NICHOLS: Right.

CHAI RMVAN DENNING What |I'mtrying to

figure out is what's the difference between that and
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the LOCA as far as where the heat is going? Were is
t he heat goi ng?

MR. RAINEY: The LOCA dunps the majority
of the heat right at the begi nning.

CHAI RVAN DENNI NG Yes.

MR. RAINEY: During a station blackout
where you' re doing a controll ed heat renoval, via the
SRVs, we're not dunping all the --

CHAI RVAN DENNI NG  So you don't have the
dunp of all the original --

MR. RAINEY: Not right at the beginning.

MEMBER WALLIS: So eventually it has to go
sonewher e.

MR. RAINEY: Yes, and then we have torus
cooling on and we're renoving the heat.

MR NICHOLS: |It's also performed at
nom nal conditions nmeani ng not 102 percent appendi x K
power that's which the LOCA is.

CHAI RVAN DENNI NG Unh- huh.

MEMBER WALLIS: Can you start the plant
based on just the vernon supply?

MR, NI CHCLS: No.

MEMBER WALLIS: You need to have the --

MEMBER SI EBER: The tech specs would --

MR NCHOLS: W'd be fed by the off-site
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power supply and have to have the diesel generators
avai | abl e.

MEMBER S| EBER: Two al ternate sources.

CHAI RVAN DENNING So the 102 percent
coul d be enough to make the difference here?

MR. NICHOLS: There's other conservative
assunptions required in the appendix K LOCA
cal cul ati on.

CHAI RVAN DENNI NG That are not in there

MR NICHOLS: That are not in the station
bl ackout .

CHAI RVAN DENNI NG That's probably a | arge
part of where it is, then. Ckay.

MEMBER WALLIS: It's arealistic
cal cul ati on.

MR. NICHOLS: This table provides the tine
line for the restoration of the vernon hydro or
alternate AC source in the 2-hour period, at tinme
zero, the station blackout when the regional grid
bl ackout occurs. As required by procedure, the
hydrostation is notified within 10 m nutes.

MEMBER WALLI'S: But there's nobody there.

MR. NICHOLS: Right.

MEMBER WALLI'S: They're notifying WIder

or sonet hi ng.
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MR NICHOLS: That is correct. And that's

why we conservatively use the additional 90 m nutes
within the 100 m nutes.

MEMBER WALLIS: |If you drive from W | der
to Vernon in good conditions it takes you about 60
m nutes. The best you could do would be an hour,
unl ess you broke the speed |imt.

MR. NICHOLS: But that's using the worse
case assunption that it would have to be soneone from
Wl der. There are two other stations that have
per sonnel assigned at Bell ow Falls and Vernon. There
are peopl e assigned to Vernon, they just may be out on
assi gnment .

They may be at Bellow Falls. They nay be
at other areas that are closer to Vernont Yankee. W
al so assunme the of f-hours condition potentially.

MEMBER SIEBER. How far away is Vernon
fromthe Vernont Yankee plant?

MR NICHOLS: It's within two-thirds of a
mle.

MEMBER S| EBER:  You can train sonmebody at
Vernont Yankee to start it.

MR NCHOLS: | don't necessarily want to
go there, but it's not an Entergy-owned facility.

They have a conmtnent to restart that wunder a
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contract within 90 m nutes.

MEMBER WALLIS: Do they need energency
power at Vernon to get it started?

MR. NI CHOLS: They already are a bl ack
start facility. They' ve got water.

So once the vernon hydro is started, the
orders are given to realign the power and provide the
4 kV power from that station to the Vernont Yankee
ener gency bus.

CHAI RVAN DENNI NG~ Now your batteries have
to last for two hours.

MR NICHOLS: That's correct.

CHAI RVAN DENNI NG What's the difference
bet ween the denmands on the batteries for EPU versus
current?

MR NCHOLS: I'Il ask M. Johnson to
address that.

MR. JOHNSON: The battery load for station
bl ackout is | ess than the anal yzed acci dent | oad by a
fair anmount, so we expect that the station batteries
woul d | ast well beyond two hours.

CHAI RVAN DENNI NG Yeah, but can you
answer the question though was what's the rea
difference in demand? |Is it 20 percent higher or is

it sone place in between 20 percent higher and --
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MR, JOHNSON: | would guess that if the

station blackout demand is 20 percent |ess, so the
acci dent demand woul d be about 20 percent higher in
t hat bal | park

MEMBER SIEBER. Well, you're actually
still rmoving the batteries' power instrunentation
noves sone val ves and basically don't do nmuch el se and
if you don't change the instrunmentation, change the
nunber of valves and the type, the load shouldn't
change very nuch

MR JOHNSON. It's not a significant
change.

MEMBER SI EBER  Ri ght.

CHAI RVAN DENNI NG There are no punps
going off the batteries?

MR. NI CHCOLS: No, not avail able during
this tinme because the AC power is gone, so you're not
operating those breakers, etcetera, so we're relying
on the high pressure coolant injection which is free
from AC power.

CHAI RVAN DENNI NG  Ckay. | under st and.

MEMBER SI EBER: A lot of plants will have
turbine lube oil as a DC powered notor. Typically,
those are run of f of separate battery systemthan the

energency batteri es.
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MR. JOHNSON: We have turbine auxiliaries

off of our safety-related station batteries and we
assume that they operate for a short tinme --

MEMBER S| EBER: Enough to bring a turbine
down.

MR. JOHNSON: And they are considered in
the station blackout, I|oading scenario and the
acci dent | oadi ng scenari o.

MEMBER SI EBER  Ckay.

MR. NICHCOLS: The conclusion for the
Ver nont Yankee station bl ackout at EPU conditions is
that the Vernon hydrostation will be available within
t he 2- hour period which neets the criteria for the 2-
hour AAC that the station bl ackout coping period of 2
hours i s satisfied, given the paraneters for the plant
and the capabilities that remain in the plant. And
that the plant remains in a safe condition during that
2-hour period and the full 8-hour required station
bl ackout peri od.

CHAI RVAN DENNI NG Now as far as the 2-
hour period is concerned, it looks to ne |ike, as you
poi nted out, there just is very little difference in
demand. As you get into the 8-hour period, is there
asignificant difference or is it really, as Jack was

saying, it's alnost the matter that you're refeeding

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

71

the charger to the batteries. Do you have significant
additional things that AC power is required for in
that 2 to 8-hour period than the 0 to 2-hour period in
the 2 to 8-hour period?

MR. NI CHOLS: For the AC power?

CHAI RVAN DENNI NG Yes.

MR. NICHOLS: The AC power cones back at
t he 2-hour nark.

CHAI RVAN DENNI NG Yes, okay.

MR NICHOLS: And then we can transition
it to depressurize, go to -- |I'm sorry, start the
t orus cool i ng node because we' ve been runni ng HPCl and
exhausting steam W can turn on the cooling systens,
run those off the now powered 4 kV buses.

CHAI RVAN DENNING So there really is a
difference in demand in that period because of the
higher -- or isn't there? You just run the RHR the
same way you would and the suppression until the
tenperature gets higher, but it's not reaching the
limt?

MR N CHOLS: Correct. And the limt
we're tal king about here would be necessarily the
[imt for NPSH protection.

CHAI RVAN DENNI NG Yes, gotcha.

MEMBER WALLIS: This Vernon tie is
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underground, is it?

MR. NICHOLS: The feed fromthe Vernon tie

MEMBER WALLIS: Underground and goes
directly to sone energency bus?

MR. N CHOLS: Actually cones into a
transforner on our station.

MEMBER WALLIS: It's above ground now?

MR. NICHOLS: The transforner is.

MEMBER WALLI'S: |'mjust thinking of sone
comon event |ike a very severe ice stormwhi ch caused
the grid problem could al so cause sone problem with
t he Vernon tie.

MR JOHNSON: The transforner, this is
Paul Johnson. The line runs underground fromthe
Vernon station to a pad nmount transformer which sits
on the ground. All of the cables are encl osed.

MEMBER WALLIS: Al encl osed.

MR. JOHNSON: And then it goes via
under ground duct bank directly to us.

MEMBER WALLIS: Unless there's sone common
weat her cause that's going to affect both, could
affect the arrival of a first --

MR. JOHNSON: That's correct.

CHAI RVAN DENNI NG And the inportant thing
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is also they're not affected by EPU. | nean this is
a question that's already been resolved as far as the
NRC i s concer ned.

MR- NICHOLS: That's correct.

MEMBER WALLIS: It really is independent
of EPU altogether, isn't that --

CHAI RVAN DENNI NG Al nost .

MR. NICHOLS: As noted, the only change is
what the plant is doing before the --

MEMBER WALLIS: Except that the
tenperature was slightly higher and t he suppression --

MR NICHOLS: That is correct.

MR LEITCH You were not affected at al
by the August 2003 grid?

MR NICHOLS: That's correct. That cane
basically to the border of Vernont and New York and
had very slight inpacts, just over the border into
Vernmont and then going straight down through Mass.,
but did not -- the plant renmained on |ine.

MR. LEITCH Have you ever experienced
| oss of off-site power?

MR NI CHOLS: Yes.

MR LEITCH And what about -- but not
station bl ackout?

MR NICHOLS: That is correct.
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MEMBER VWALLIS: How old is the plant?
Does it go back to the other Northeast bl ackout?

MR. NICHOLS: No, that was just prior to
construction.

MEMBER WALLIS: There was a Nort heast
bl ackout which affected --

MR JOHNSON:  1965.

MEMBER WALLIS: As |long ago as that?

MR JOHNSON: There were two. One in '64
and one in '65.

MR NI CHOLS: The plant started in '68
time frane.

CHAI RVAN DENNI NG Thank you very nuch and
we will now go into recess until 10:15.

(Wher eupon, the proceedings in the
foregoing matter went off the record at 9:58 a.m and
went back on the record at 10:17 a.m)

CHAI RMAN DENNI NG Go ahead.

MR. WAMSER: Good norning. M nane is
Chris Wanmser. |'mthe Manager of Operations at
Vermont Yankee. On ny left is Chris Tabone. Chris is
the lead Qps Training Instructor for the License
Operat or Continuing Trai ning Program and on ny right
is Craig Nichols, whomyou have nmet several tines.

This norning we want to talk to you about
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EPU i npacts on operations. Specifically, we have four
areas we want to talk about. One is essentially what
is regarded by the Operations Departnent as the nost
obvi ous or prevalent inpacts to themon a day-to-day
basis as a result of the EPU

The second will be operations training
t hat has been done and will be done going forward to
support EPU and power ascension testing. The third is
operations procedures -- abnormal and energency
operating procedure inpacts as a result of EPU.  And,
| astly, operator actions and tinelines that are
i npacted by EPU

On a day-to-day basis, the npbst obvious
i npacts fromEPU on the Qperations Departnent are the
fact that the plant will be required to operate three
reactor feed punps versus two currently to nmaintain
t he new 100 percent power level. That is a |level of
redundancy that has changed as a result of power
upr at e.

To support that, the plant has nodified
the recirc system and added an autonmatic runback
feature. That runback feature essentially autonates
what is now a manual operator action under a simlar
transient. For exanple, currently, we run all three

condensate punps to mai ntain 100 percent power.
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| f a condensate punp is lost currently, we
procedurally have a manual action for operators to
reduce circ system flow to reduce power to support
runni ng, continuing to operate the plant online. So
that feature is only automating what is currently a
manual acti on.

The second inpact to operations that we
will see is the additional rod pattern adjustments
that will be required as a result of a smaller flow
wi nhdow to operate the plant at the new 100 percent
power | evel.

MR. LEITCH | had a question about who
basically calls for the rod pattern adjustnent. Do
you have a position called a reactor engineer that
does this?

MR. WAMSER W do have a reactor
engi neer. The reactor engineers are very closely
related. They work closely within the Operations
Departnent. Although they are not part of the
Operations Departnent, they work with us. They foll ow
core performance, and t hey provi de reconmendations to
us on when we should do rod adjustnents and rod
pattern exchanges.

The reactor engi neering group, it's worth

noting, routinely trains with Operations Departnent
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for significant events such as startup and pl ant
shut downs, other testingrelated toreactivity. So we
have a good working relationship with them W also
have a reactor engineer on call 24 hours a day,
specific point of contact. |n case sonething were to
occur during off hours, we have that protocol
est abl i shed.

MR. LEITCH Do they have their own --

MEMBER S| EBER: You don't have anybody on
shift. No reactor engineer on shift.

MR. WAMSER: That's correct, yes. W do
have a technical -- a shift technical advisor on
shift.

MR. LEITCH Do the reactor engineers have
a training program specifically designed for those?
You nentioned, Chris, that they train with the
operators, but are there sone facets of training that
t hey have, sone qualification? How does one get to be
a reactor engineer? is basically my question.

MR.  WAMSER: | cannot speak with
confidence on the exact detail of the reactor engineer
trai ning program John, can you help nme?

MR. DREYFUSS: | can. John Dreyfuss,
Director of Engineering. The qualification for

react or engi neering is a position-specific
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gqualification in our engineering training program
One of the key aspects of that qualification, besides
all of the specific tasks that the individuals have to
perform -- operating the transverse in-core probe
system ot her typi cal reactor engi neering functions at
a BWR. They al so do go through the General Electric
station nucl ear engineering course as well.

MR. LEITCH  So before a guy is one of
these folks that are standing the duty at hone,
they're on call, he has been through the General
El ectric station nucl ear engi neer's course?

MR DREYFUSS: That's correct.

CHAI RVAN DENNI NG~ Graham coul d you speak
into the m crophone?

MR. LEITCH: Yes, okay. Yes. Do you want
nme to repeat that? | was just asking -- | was just
sayi ng, then, that before someone stands the duty as
a reactor engi neer, whether in the plant or at hone,
he has been through the General Electric nuclear
engi neering course, and | received an affirmative
answer in that regard.

MR. WAMSER: W enphasi ze, you know, the
full qualification for all personnel onsite doing
anyt hi ng. Engi neering prograns have specific

qualifications for all of the various engineering
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tasks that fall under their areas, simlar to the way
Operations has training prograns that require
qgualifications before we can go out and operate the
pl ant appropriate to a specific position.

MR. LEITCH Now, | have the perception
that, as a result of EPU, the work of the reactor
engi neer is somewhat nore conplex. There are nore

bundl es operating closer to the limt. There are

di fferent paraneters to keep the -- all of the various

acronynms -- the MAPLHGR and everything -- in |ine.
And this becones -- inny mnd, | think it

already is -- a very sophisticated function and quite

conpl ex. Do you see EPU as adding to the conplexity
of the reactor engineer's work?

MR WAMSER: | don't believe there is
really any new tasks that the reactor engineers are
responsible for. The core is the sanme. The way we
manage it is going to require us to do, as nentioned,
rod pattern adjustnents nore frequently.

But the task, any particular task
i nvolved, and whether it's daily surveillance of
thermal limts or planning/coordinating future power
reductions to acconmodate rod pattern adjustnents or
rod pattern exchanges, those tasks are within their

current skill and qualification group. To ne, it's --
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the inmpact is one of nmanagenent, not task-specific.

MEMBER S| EBER: Now, the operators are
qualified to do a rod pattern adjustnment on their own
wi t hout supervision froma reactor engineer?

MR. WAMSER: We have gui dance on how to --
you know, essentially, if we need to reduce power, we
have gui dance saying, you know, if it's sonething
short of requiring an automatic or a manual plant trip
power reduction, we have a rod pattern that's provided
to us. It is updated as needed. The operators
routinely use it, both on shift and in the training
ar ena.

Chris and | can both attest that that is
a standard action in simulator training. As sone
event occurs, the crewis required to reduce power to
sone value. And this is howwe do it -- maneuver it
with recirc flow, we pull out our rod pattern
sequence, and we work through it and put the plant in
a stable condition.

Jerry Head, would you | i ke to speak to the
ot her tasks related to nanagenent of the core?

MR. HEAD: Yes. |'mJerry Head, Manager
of Nucl ear Engi neering Analysis. As | discussed sone
yest erday, part of what you're hitting on is correct

in that it's possible to get a power update core
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design that is nore difficult to nanage from the
st andpoi nt of reactor engineering as far as thernal
limts and things |ike that.

W have been very conservative in the
desi gn of these cores, in part because, you know, it's
a newthing for us, right? You don't want to take out
margin that you had in the past if you can avoid it.
And so -- unfortunately, he's not here right now, but
Bob Vita, one of the guys that works for me actually,
is a former reactor engineer at VY.

He worked very closely with us in the
operations and the reactor engineering staff at VY in
the design of the cores for this power uprate, to
ensure that we provided as nuch nmargin as we
confortably could to preclude having any extremne
difficulty for the reactor engi neers i nthe managenent
of that cycle.

When you get into the tail end of the
cycle where we're actually starting to -- | call it
run out of gas, where you' ve actually got to make
those rod pattern adjustnents fairly frequently, that
is the point in the cycle where we'll have the nost
difficulty. And we've |ooked at that a number of
di fferent ways to nake sure that we weren't trying to

give the reactor engineer something they just could
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not live with.

You know, everything we could do from you
know, wverifying GE's methods, as we discussed
yest erday, with our own, and to ensure that we're, you
know, making their job as easy as we can. | was a
react or engi neer once, too, and |'ve had a core that
was a pain inthe neck to operate, and | woul dn't want
to do that to anybody.

MR. LEITCH Toward the end of the cycle,
how frequently do you picture these rod pattern
adj ust mrent s bei ng nade?

MR HEAD: | can't recall in cal endar
time. You know, it -- we've got the frequency -- and
| wish Bob was here. He'd have this answer off the
top of his head. W're |ooking at 2,000 negawatt days
per ton on the average for those sequence exchanges.
But towards the end it drops down to |ike 1,500, and
| can't even tell you what that is in cal endar days.
Every couple of weeks |I think at the tail end of the
cycle we'll be making those noves.

MR WAMSER: | think that's accurate. It
could be every two weeks or so at the very end of
cycl e.

MR LEITCH So it's a significant

i ncrease fromyour present operating reginmen?
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MR. WAMSER: That's correct.

MR. HEAD: And those things, again, are --
you know, would -- they're not infrequently-perforned
tests and evolutions in that sense, but it's sonething
that we do -- you know, we train the guys on, we | ook
real hard at the predictive tools the reactor
engi neers have now to go through cases and see how
they believe the core is going to behave as they go
t hrough those evolutions. |It's a whole |lot better
than it was in ny day.

And, again, we look at it froman offline
met hod wi t h CASMO SI MULATE t o nmake sure that we're not
seeing anything different. And, you know, we
typically go into these things with pretty high
confidence of how it's going to behave, and we're
generally pretty successful there.

MR WAMSER: And we have full confidence
that we will be able to predict when we need to nake
t hose adj ustnents, ensure we're scheduling for those
and accommodating the nmanpower requirenents. |
nment i oned st artup and shut down sequences earlier, and,
you know, it is standard operating procedure that
reactor engineering is on shift 24 hours a day with
Operations while we're nmaneuvering the plant.

MEMBER SI EBER. What criteria do you use
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to set the nomnal end of life for a given fuel cycle?

MR. WAMSER: That is beyond ny area of
expertise. M. Head?

MR. HEAD:. Because we operate a fleet of
plants, we typically trying to schedul e our outages
for the plant so that they don't overlap, because we
share resources between those. And so that's what --
you know, it's a cal endar date on when we're going to
pl an that outage, you know, for the two-year cycles.
So we' re | ooki ng at ones, you know, al nost three years
down t he road, how nmuch energy we're going to put in
that core. That target date sets the nom nal energy
we put there.

MEMBER SI EBER  Yes. The criteria is: do
you have excess reactivity, or are you noving on
borrowed tine so to speak when you get to the end of
life?

MR. HEAD. W typically design the cores
with the option to coast down. |If we run well enough
in a cycle, we design into them the ability to
perform you know, a coast down, because --

MEMBER S| EBER: But you don't --

MR. HEAD:. -- froma fuel cycle economcs
per specti ve.

MEMBER SIEBER: -- typically coast down.
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MR. WAMSER: | woul d say typically we do.

MR. HEAD: Typically we do.

MEMBER SIEBER. Ckay. So you're --

MR. WAMSER. Typically we do. In
preparing for a power uprate, this particul ar | ast
cycle was different. W have nore energy in the core,
but that is not typical. And | would say once we --

MR HEAD: If we run well, we coast.

MEMBER S| EBER:  And so that Kkind of
operation sort of exacerbates your peaking factors a
little bit, because you're really depleting the core.
And say you get bigger differentials in fuel
el ement - -

MR HEAD: Yes. And the flip side of
that, too, it works the other way as well sonetines.
You know, the core that we just shut down, you know,
when we were doing the design work for it, we had
antici pated power uprate. And so that had enough
energy init to do a power uprate.

MEMBER SI EBER  Ri ght.

MR- HEAD: And so we carried excess
reactivity over that we had to deal with from-- it
bid us sone shutdown nargin areas. W ended up with
you know, excess reactivity that we had to deal with

and the peaking that you get fromthat as well. So
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it's a -- one of those things you have to bal ance in
t he desi gn process.

MR WAMSER And there is also the
managemnment part of it at the end of the cycle, to say
that the work of managi ng and maintaining power at
some point becomes, you know, too difficult so to
speak for operation in the reactor engi neering group.
And t hat's when we deci de, okay, we've done everyt hi ng
we can do. We're X nunber of days from our shutdown,
and we're going to coast from here.

MR HEAD. In reality, if you recall
Chris, we actually shifted this | ast outage to burn a
little bit nore out of that core, because it was goi ng
to give us some difficulties.

MEMBER SIEBER  Well, you know, the
phi | osophy as to how you nmanage the end of lifeis --
it has sone pros and cons. (bviously, you pay noney
for the neutrons, and so the nore neutrons you can get
and use for the dollars that you spent the better off
you are.

On the other hand, core becones nore
difficult to nmanage at the end of life, and | just
need to assure nyself that the Operations Departnent
has enough input into the system so that it doesn't

all owthe core designer to design difficulty into the
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operator's job.

MR. WAMSER: That's an interesting point,
and at Vernont Yankee | can say that the operations
perspective is strongly -- strongly influences what
we're doing with core design. The reactor engineering
group -- and, actually, Jerry nmentioned by nane, Bob
Vita has been the lead for the |last couple of cycles
i n devel oping the core design

He works with the Operations Departnent,
and we review and approve core design information as
well as we work with him throughout the operating
cycle to coordi nate power reductions and rod pattern
exchanges. So we have a strong voice in reactor
engi neering, howthey do busi ness, and our approval of
pl anned evol utions is required.

MEMBER SIEBER: Ckay. To ne, that's
i mportant.

MR. CARUSO Are you licensed to operate
wi th reduced feedwater tenperature?

MR. WAMSER: Say agai n.

MR. CARUSO Are you licensed to operate
wi th reduced feedwater tenperature?

MR, WAMSER:  No.

MR NICHOLS: W are not.

CHAI RVAN DENNI NG Conti nue.
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MR. WAMSER: Ckay. Moving on, other

inmpacts that will be observed by Operations on a
routi ne day-to-day basis -- the slight reduction in
operator action tinmes for certain events. W'I| talk
about that in nore detail in a later slide, but that
is obvious to them

The bal ance of plant nodifications that
have been done prior to and as part of EPU
preparations have served to i nprove pl ant perfornmance
and conponent reliability. And from an operations
perspective, | think it's worth noting that the
systens that we're going to be asked to uprate the
pl ant wi t h have been noderni zed significantly over the
| ast several operating cycles.

W have an el ectronic pressure regul ator
that is, in ny opinion, the envy of the industry in
termse of its performance, which we have upgraded
recently. W have our feedwater |evel control system
Qur feed heater level control systems have all been
upgraded. Qur recirculation systemcontrols have al
been upgraded. | have a brand-new hi gh pressure
t urbi ne, brand-new hi gh pressure feed heaters down at
nmy condensate dem litarized system | have a brand-
new control system down there to operate that system

to ensure plant chem stry is maintained.
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So from an ops perspective, we've got --
been given a | ot of good, new, nodern equi pnent to run
this facility with, and when we go into power uprate
to have high confidence in the ability of this
equi pnent to support plant operations.

MR LEITCH Chris, could we talk a little
bit about the condensate punp and feedwater punp
situation that you nentioned? R ght now, you nornally

run all three condensate punps, but only two feed

punps.
MR WAMSER: That's correct.
MR LEITCH And as | understand it, when
the -- when one of the -- when there's a | ow suction

pressure at the feed punps, you trip both feedwater
punps simultaneously, is that the present --

MR. WAMSER: We currently have offset trip
set points for feed punps on suction pressure. W
have a staggered trip sequence.

MR. LEITCH  Staggered trip. Okay. Now,
with EPU, you're changing that arrangenent a little
bit, as | understand it.

MR. WAMSER: W are augnenting it. W
have installed a logic system such that with any
condensate punp that trips there will be an automatic

trip of the bravo reactor feed punp i mediately,
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concurrently with that.

MR LEITCH It's always the bravo, right?

MR WAMSER: It's always the bravo.

MR. LEITCH  Yes, okay. And then, is
there a sequential trip of the other two punps in | ow
suction pressure?

MR. WAMSER: Those trip -- suction
pressure trips will remain.

MR, LEITCH  Ckay.

MR. WAMSER: Sequential, right.

MR. LEITCH. Sequential, yes.

MR- WAMSER So we have not undone the
| ogic systemtrip.

MEMBER SIEBER: But you're getting a
runback at the sane tine.

MR WAMSER  Correct. Power above X
percent, the runback will be arned. If at that point
EPU condi ti ons and condensate punp trips, or, for that
matter, feed punp trips, but a condensate punp trips
we wi Il have an automatic trip of a reactor feed punp,
bravo reactor feed punp.

The protection for the other feed punps
will remain. There will be low suction trip |ogics
that still remain. Do not anticipate that that woul d

be chal |l enged, and that's the reason for introducing
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the new trip.

MEMBER SIEBER: W1 I you be cutting back
on recirculation for --

MR. WAMSER: Recirc systemflow w Il be
reduced at the sane tine.

MEMBER SIEBER: So that's goi ng down and
power |level is going down. And so you're sort of in
the horse race as to, does everything get under the
wire at the right tine.

MR. WAMSER: Ri ght.

MEMBER S| EBER  Ckay.

MR. WAMSER: Next slide, please.

In the area of operations training, |
think it's worth enphasi zing a couple of things.
First, the bulk -- the overwhelm ng majority of
systens that have been nodified, the hardware
nodi fications were installed in the Vernont Yankee
plant in the spring 2004 refueling outage.

Prior to that, as part of our nornmal
practice, we have nodified the sinmulator that the
operating crews train on to reflect t hose
nodi fications and provided training on those
nodi fications to the operators before the equipnment
was installed inthe plant. That is a typical process

for us, and it has served us very well.
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So we make the i nvestnent i n nodi fying the
simulator. W train the operators on that in the
simulator. It serves two purposes. It is certainly
to make the operators famliar with the new equi prent.
It also provides an opportunity to do some online
val i dati on of procedures that have been devel oped to
support the new equi pnent.

MR. LEITCH: Now, some instrumentation has
to be rescaled for an EPU

MR. WAMSER: That's correct.

MR LEITCH If | look at the simnulator
right now, that instrunentation has been rescal ed.

MR. WAMSER: That's correct.

MR. LEITCH In the real control room has
that instrumentation been rescal ed?

MR. WAMSER: Yes. |It's all there.

MR LEITCH Soit's all --

MR WAMSER: It's all there.

MR LEITCH It's all there, okay.

MR. WAMSER: And that's actually going to
my third bull et here, which says, "Wat gives nme great
confidence going forward, as we approach the actua
power ascension testing, is that the equi pnment that
will be used for power ascension testing has been in

service for approximtely two years at this point.
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So t he operators' confi dence and know edge
of these systens, the controls, anything that has been
nodi fied, it is not newto themthe day we decide to
-- that we receive approval and commence power
ascension. So they will have very good worki ng
knowl edge and experience on this equi pnent.

Addi tionally, the operators have received
simulator training on power uprate conditions. The
core nodel on the sinulator has been updat ed, and t hat
has gone well. Feedback from procedures associ at ed

with that was incorporated into procedures that we

will use when we actually go into power ascension.
The fourth bullet -- power ascension
testing and transient testing -- we'll be trained

using our just-in-time training program just prior to
actual conmencing of the power increase. That is a
typi cal process that has served us very well also is
for a special evolution or something of this nature,
which is a special test, to ensure that the training
is as fresh as possible we will performthat training
just prior to perform ng the evol ution.

So operators have real recent experience
i npl enenting the procedures, | ooking at their
control s, understandi ng what the supporting teamwil|

be doi ng during the ascension testing.
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| think it's worth noting here that this
is not an operating crew doing this by thensel ves.
We're going to have a significant |evel of resources
from engineering supporting the power ascension
testing, evaluating the data as it is received for
acceptance criteria.

Additionally, inadditiontothetraining,
we' || be providi ng extra nanagenent oversi ght 24 hours
a day, seven days a week, during the power ascension
to ensure that the crew has not only a test team
wor ki ng for them but they have managenent oversi ght
to ensure that any issue or any road block that is
encount ered can be cl early resol ved bef ore proceedi ng.

MR. LEITCH And | guess there are two
tests that you're -- two dynamic tests, let's say,
that you're going to do -- the tripping of the
condensate punp and the tripping of the reactor feed
punp.

MR. WAMSER: That's correct.

MR. LEITCH So the crews that are going
to participate in that, you indicated they would be
trained just intime. But the other crews would al so,
| take it, be trained for those kind of evolutions?

MR. WAMSER: | anticipate all operating

crews are going to be trained. All operating crews
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will be trained on the nodification that we're talking
about, which is the logic of the condensate punp and
feed punp trips. For power ascension testing, |
anticipate all operating crews wll receive that
training. The duration of the testing is such -- is
such that essentially all operating crews are going to
get exposed to it during their normal rotation of
shift work.

So it would be prudent to provide that
training to all of the operating crews. In addition
to that, although we have high confidence in the
outconme of those tests, the transient tests -- the

tripping of a condensate punp and tripping of a feed

punp -- we will train the operating crews for both
eventualities -- successful outcome and unsuccessf ul
outcone -- so that they are clearly trained on the

"what if" of if a condensate punp trip results in a

| oss of feed or a feed punp trip results in a reactor

SCRAM
MR. LEI TCH Reactor SCRAM yes. Thanks.
MR. WAMSER: Next, please.
In the area of operating procedures,
essentially abnor nmal and ener gency operati ng

procedures, sone itenms to discuss. Between the

set poi nt changes and sone har dware changes associ at ed
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with the EPU, there have been changes made to several
abnornal operating procedures.

Additionally, the site will be adopting a
new steamdryer integrity procedure. Steam dryer
nmonitoring will clearly be part of the power ascension
testing. But based on GE SIL, we have devel oped a
steam dryer integrity off/normal procedure, which
we'll be inplenmenting and will remain in place after
power ascension testing is conplete.

In the area of energency operating
procedures, there are no new energency procedure
actions or strategies. The only inpact has been a
m nor revision to enmergency procedure graphs due to
EPU as a result of decay heat |oad change.

MEMBER SIEBER: Well, let's explore that
just a little bit. You know, for exanple, the ATWS
ECP, all of the actions the operators nmust take, which
occur pretty quickly after the onset of the ATWS
event, are speeded up under EPU conditions. Are you
practicing to the new dynam cs of the progress of an
accident like that? For exanple --

MR. WAMSER: Absolutely. And --

MEMBER SI EBER. -- standby liquid control
has got to go in faster.

MR. WAMSER: Absolutely. And the tineline
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kind of gets into the next slide, but that's okay.
The thing | want to enphasi ze, because, clearly, the
conmittee has had nruch discussion on ATWS, and,
obvi ously, a concern, and, you know, it's a concern
for any operator as well. | nean, fundanentally, a
ot has to go wong to get there.

But in that area, | think it's worth
enphasi zing that our practice has been that on a
failure to SCRAM event to imedi ately inject SLC and
not wait to observe oscillations. W are a detect-
and-express plant -- that is true -- Option 1 delta.
However, it is prudent to use the systemthat is used
to shut down a reactor when you have obvi ous evi dence
that the plant has not shutdown as expected.

So by training and practice, we have for
years injected SLC immediately. W do not wait to
observe oscillations, and essentially we hope we never
see them But that --

MEMBER SI EBER  On the ot her hand, water
| evel control is inportant in an ATWS event, too.

MR. WAMSER: That is certainly true.

MEMBER SIEBER And it's different than
ot her acci dents.

MR. WAMSER: That is true. Absolutely.

MEMBER SIEBER: And so the operators
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are --

MR. WAMSER: Why don't we --

MEMBER SIEBER. -- not to pick it up in
t his reduced anount of tine.

MR. WAMSER: Wiy don't we trip over --
sliptothe next slide here, and we'll talk further on
t hat .

MEMBER SIEBER Al right.

MR. WAMSER: In the area of operator
actions and tinelines, there are no new operator
strategies. That is to say that the procedures and
t he general flowthrough procedures has not changed.
There are no new EOPs. There are no new |l egs in the
EOPs. There are no new steps in the EOPs.

The tine it takes to do any di screte task
has not changed as a result of EPU. It doesn't take
| onger to inject SLC before or after EPU. The tine
requi red has changed. Operations --

MEMBER SIEBER So you've got to do it
sooner.

MR. WAMSER: Say agai n.

MEMBER SIEBER  You've got to do it

sooner.

MR WAMSER: That is correct. And in that

area, Qperations and Trai ni ng has recei ved i nformati on
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fromPSA Group on tine-critical steps and has revi ewed
that. And, essentially, what we determ ned was
anyt hing that was required to occur within 30 m nutes
warrant ed our review

And when we went through that review, we
i dentified anything that required action 10 m nutes or
|l ess that we wanted to specifically validate whether
t hat had changed or not as a result of EPU. And where
t hey had changed, we used the Operations Departnment
and the Operations Training Goup to validate the
ability to inplenent and neet the new tinelines.

So t he exanpl es that you rai sed, which are
injecting SLC, is a significant one. That tine
duration has gone down. | know that in subsequent
di scussi on under PSA sone specific detail will be
provided to you on what the tine was and what it is
now.

But I'm telling you that we have seen that
information, we have validated our ability to neet
that information -- things Ilike inhibiting our
automati c depressurization system which is a key
action for us, injecting SLC, taking action to
mai ntain the main condenser as a heat sink, maintain
MBI Vs, main steamisol ation val ves open.

MEMBER SIEBER  Well, you know, the
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operator doesn't have a lot of tine, even under the
current |icense power. And so you've got an EPU, and
he has less tine, which to ne raises the possibility
of having a cognitive error on the part of the
operat or doing the wong thing or doing nothing.

And with everything happening faster --

MR. VWAMSER: Wl --

MEMBER SIEBER. -- you've got to dea
wth --

MR. WAMSER: -- you're absolutely right.
And this cones to the core of, how do we perform
training? How do we determ ne what is the appropriate
thing totrain on? How frequently do we train on it,
and how do we enphasize it? And what you're
describing is sonething that has a significant issue.

It has a -- Chris would know all the right
words. But, essentially, you ook at the difficulty,
the significance of an action or an event, and the
outcone. And you use that as part of your systematic
approach to training in determning how often is it
required to train this, and you ensure that your
trai ni ng program supports that. So --

MEMBER S| EBER: And you feel confident
that it does?

MR. WAMSER: | am absol utely confident.
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| ama product of our training program | still have
a senior reactor operator's license, and in the area
of ATWS | would say -- I'mnot certainif |'ve ever
gone to training on ny routine training program and
have not seen an ATWS. | nean, we practice this
religiously over and over and over and over.

So | have high confidence that we clearly
understand what the procedure directs. | have high
confidence that operators can perform it. And I
absolutely agree that it's time critical actions, and
we fully appreciate that. And | will admt that we
are aware of the time difference.

MEMBER S| EBER  Yes.

MR. WAMSER:  You know, it is obvious to
operators, to they appreciate the significance of
t hat .

CHAI RVAN DENNING Well, we're going to
get into those tinme differences a little later.

MR WAMSER: That's correct.

CHAI RVMAN DENNI NG  Okay. | think we --

MEMBER S| EBER:  Yes, why don't we nove on.

MR. LEITCH  The standby liquid control
punps are keyl ock switches.

MEMBER SI EBER: Who's got the key?

MR. LElI TCH: | know that in the sinul ator
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usually the keys are in the swtches.

MR WAMSER: In the plant, the key is in
t he swi tches.

MR. LEITCH The key is in the switch?

MR. WAMSER: Absol utely.

MR. LEITCH  Very good. You don't want to
spend sone time | ooking for the keys.

MEMBER S| EBER: You have it saf eguarded
very well, | see.

(Laughter.)

MR, WAMSER: W know it's inportant.

MR. LEITCH A coupl e of questions about
your energency operating procedures. | don't think it
has changed with respect to EPU, but do they take you
dowmn a logic path that indicates under what
ci rcunst ances you use drywall sprays? There's been
some concern for a while about when they should be
used and the possibility of collapsing the drywall
liner and those types of things.

MR WAMSER: Yes. W have clear -- and
simlar to the discussion on ATWS contai nment
pressure and accident mtigation essentially, you
know, let's face it, any accident, any break, feed
line, steam line, reactor vessel, recirc |oop, you

know, we see that in contai nnent paraneters. So it is
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another area that we practice routinely in the
simulator managing and mtigating accidents and
transients related to | eaks inside containment.

W have procedure gui dance related to net
positive suction head, maintaining net positive
suction head to the ECCS punps. 1In all areas of the
energency operating procedures, operators -- nunber
one, the procedures are synptom based, so you don't
have to understand what broke to get you there. You
just need to know sonething is broke.

And it is an area where training and
experience i s key, because we have nultipl e paraneters
that we're nonitoring, and we have guidance on
managi ng those paraneters. And so we do not take
action based on one paraneter necessarily at the
exclusion of all others. W have to understand
overall what's going on in the plant, understand what
our priority is, to effectively inplement the
ener gency operating procedures.

In the area of containnent pressure and
net positive suction head for the ECCS punps, we do
have gui dance in the operating procedures that would
say any leg that would require nme to depressurize or
reduce cont ai nnent pressure, i.e. spray of the drywall

and/or torres, would direct me to |look at what
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contai nnment pressure is, what is the tenperature in
the torres, what are the net positive suction head
requi renents for that punp, and make a determ nation
of , nunber one, whether | do it or not, but also how
far do | go before |I term nate sprays.

MR, LEITCH  Ckay.

MR. WAMSER  So that guidance exi sts.
That's correct.

MR. LEITCH  Ckay. Thank you.

CHAI RVAN DENNI NG  Ckay. Thank you, all.

| think, then, we'll move on to the next
presentati on.

MR. WAMSER: Ckay. Thank you

MEMBER S| EBER. Thank you.

MR. BONGARRA: Good norning. M nane is
JimBongarra, and as the slide indicates | amwth --
well, actually, it doesn't indicate properly anynore.
W' ve had a change i n organi zation here recently. |'m
with the Division of Inspection and Regi onal Support.
|"mw th the Operator Licensing and Human Performance
Branch now, so that's -- this slide was made up j ust
before we --

CHAI RVAN DENNI NG  Engi neering
Psychol ogi st sounds like areally difficult job to ne.

MR. BONGARRA: It becones nore and nore
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difficult as we go on, it seens.

(Laughter.)

MEMBER SIEBER It sounds |ike you
couldn't make up your mnd what you wanted to be.

(Laughter.)

MR BONGARRA: |I'd like to think that it's
t he best of both worlds in a sense.

MEMBER S| EBER: There you go. Perfect.

MR BONGARRA: What |1'd like to -- what |
had planned to talk to you about this norning for
about a half hour or so are really two areas. One was
the -- basically, the process, to revieww th you the
process that the staff uses to review and eval uate t he
human performance aspects of |icensing power uprates,
and the results of the staff's evaluation of Vernont
Yankee's request for their extended power uprate.

| rmust say that the gentleman that
preceded nme this norning, they touched on a good
nunber of itens that | was going to talk about. And
| don't know whether you wish ne to continue with --
in that line or --

CHAI RVAN DENNING Let's try to focus on
your evaluation of, like, the time -- you know, the
assessment of there are clearly reductions in tine.

How did you determ ne that those reductions in tine
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really were still -- reduced anounts of tine for
perform ng activities was still adequate?

MR. BONGARRA: Ckay. Well, | think I can
probably go to -- 1'Il skip the process, then, and,
Rick, if we could goto -- well, rmaybe Slides 6 and 7
| think is where | talk alittle bit about the tines.

Essentially, we |ooked at what the
licensee submtted to wus in terns of their
justification and descriptionfor what tinme reductions
were actually taken as a result of the EPU. And |
guess from if you will, a determ nistic standpoint,
it certainly appeared to us that, yes, there were
reductions in tine available to take certain critical
operator actions, but, in essence, two things seened
to have occurred.

One, that essentially for a nunber of
actions that were affected there seemed to be a -- the
actions thensel ves were straightforward for the nost
part, and sonme of themwere not really time-sensitive.
For exanple, there was one task that changed
essentially, but the operator essentially had |
believe it was 40 mnutes or soto -- to take the
action. So we didn't consider that as a real tine-
critical action.

Now, with regard to the actions that were
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descri bed previously, again -- and | think I'mkind of
going to nove to Slide 7 here -- essentially, under
the ATWS scenario there was a reduction in tine
avai lable for operators to initiate automatic
depressurization. And | think it was from as the
slide indicates, 6.2 mnutes to 5.4 m nutes, which was
a reduction in available tine to take that action of
alittle less than a m nute.

But, again, according to the licensee's
description to us, the tine that the operators
actually take to initiate this depressurization is
about one and a half mnutes. So there is -

MEMBER WALLIS: But does that one and a
half mnutes include the tine it takes themto figure
out what they have to do? There's a |ot of
di fference, and you have to -- before you actually
take an action, you have to be sure that's the right
action. How long does it take for themto do that?

MR. BONGARRA: | amnot certain exactly
whet her that was a factor involved in the actua
operation of that -- or in the actual tine estimte
for that action. And perhaps one of the --

MEMBER WALLIS: | would think that's why
you got into the psychology part of it. Actually

doi ng sonething nay be the easiest part of the whole
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action, but figuring out that you're sure that's what
you need to do may take you | onger.

MR. BONGARRA: Let's ask the applicant to
conmment on that.

MR TABONE: This is Chris Tabone from
Entergy. Those estimated tines were basically from
T zero of the event, so that did include the time to
det erm ne what acti on needed to be perforned, plus the
time it actually took to take the actions.

CHAI RVAN DENNI NG  Can you give us a
feeling for this ATWS scenario? It's just what the
operator is seeing and how he knows that he has to
performthe depressurization?

MEMBER WALLI'S: How does he know he has an

ATWS?

MR. BONGARRA: | guess in my understandi ng
of -- essentially of an ATWS, this is -- this is an
event, first of all, an ATWS5 event, as | understand

it, that is not a newevent to the operators. Wat is
new essentially is the tine that is allowed now for
t he oper at or to actual ly initiate t he
depressuri zati on.

So what |I'msinply saying here fromny
understanding of this event, we're not |ooking at,

nunber one, a new event. W' re |looking at basically

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

109

an event that has been, as a routine process within
ECP training, an event that would be trained on as a
-- in a routine fashion.

What has changed is the anobunt of tine
that the operator has to take that specific action,
and there are certain steps that you take by nmenory on
recei pt of the SCRAM signal. | nean, the first few
steps you don't even have to break out a procedure.
| mean, the operator nmenorizes the first fewthings he
does.

And one of the things on an ATWS, | nean,
you woul d get a signal that you' re supposed to SCRAM
One of the first things you do is |ook at your APRM
and say, "Whoops, they're still -- they're not down
scale.” So --

MEMBER S| EBER.  You don't say "whoops."

(Laughter.)

MR. BONGARRA: | woul d say "whoops."

(Laughter.)

And then, | think we had the |icensee tell
us that imrediately upon receipt of a SCRAM si gnal
and the APRMs not downscale, they go with SLC.

MEMBER SIEBER Wiy don't we have an
operat or go t hrough what you see, what you do, for the

first -- for the steps you have to nenori ze.
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MR WAMSER This is Chris Wanser,

Operations Manager at Vernont Yankee. The ATWS
scenario is very self-revealing, as you' ve already

i ndicated. The receipt of automatic alarmindicating

a SCRAMwi |l come in. At Vernont Yankee -- |'m not
certainthat thisis typical inthe industry, |I expect
it is.

But t he enunci at or wi ndows associ ated with
SCRAM conditions are red as opposed to white for al
other alarns in the control room So it is extrenely
sel f-reveal i ng when a SCRAM condition cones in. The
operator actions of verifying control rod novenent,
whi ch i s sonet hi ng Vernont Yankee can do, which is not
typical at all plants, we have a full core display
showing all control rods and at what notch position
they're at.

Soit's avery large, essentially three by
three, picture of whether the control rods are noving
or not. So that is essentially -- essentially, you
can i nmagi ne | ooking at that screen up there. That's
my full core display, and up to the upper right are ny
alarns associated wth the SCRAM So it's self-
revealing. | have a SCRAM conditi on.

| look at the full core display, are ny

control rods noving or not. | look at nmy APRMs, ny
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power range nonitors, have they noved off of 100
percent, have they gone down scale or not. Tells ne
whet her the SCRAM was successful or not.

| f at that point you don't have indication
that the control rods are noving, you' re going to back
up that SCRAM by manual | y SCRAM ng reactor use in the
two control rod SCRAM pushbutt ons.

MEMBER WALLIS: So we have gotten a few
seconds into the event, have we?

MR. WAMSER:  Yes.

MEMBER S| EBER: Yes, right. Five seconds
maybe.

MR. WAMSER: Right. Fromthere, for an
oper at or, i f that manual SCRAM were to be
unsuccessful, we then use our alternate rod insertion
and recirc punp trip logic nmanual pushbuttons, to
manual | y depress those, as another nmethod to back up
the SCRAM function, which would be expected to
essentially support the SCRAM going to conpl etion.

After that, rolling the reactor node
switch to the shutdown position introduces another
SCRAM t hrough reactor. At that point, we've gone
t hrough nost of the initial operator actions. For
Vermont Yankee there is a step to commence | oweri ng.

We have an automatic setdown on reactor
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wat er | evel, a pushbutton that we depress, and at that
point, really, anongst all of this is these
conditions' success or |ack of success are being
reported fromthe reactor operator to the control room
supervi sor.

The control roomsupervisor i s essentially
only a coupl e of feet behind the reactor operator. He
has broken out the procedures appropriate, which are
the failure to SCRAM or ATWS procedure. And at this
point, he is follow ng operator actions.

The next order is essentially to do the
first bullet up there, which is inhibit the automatic
depressuri zation system from operating. That is an
order to a different operator to do that, and
essentially the next stepis to direct the operator to
insert or inject SLC-- if he hasn't already done it,
is inject SLC

So at that point --

MEMBER SIEBER  And these are your
nmenori zed st eps.

MR. WAMSER: That's correct.

MEMBER S| EBER: These are the steps that
all operators nenorize, and that gives them a chance
to get out the procedure book.

CHAI RMVAN DENNI NG Is it correct that this
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-- is there an error on that slide? 1t should be
inhibit instead of --

MR, WAMSER: That's right. 1t should be
i nhibit ADS, not --

CHAI RMAN DENNI NG And when woul d ADS
occur automatically in this?

MR WAMSER: It's the 5.4 mnutes.

CHAI RVMAN DENNING Is that --

VR. VWAVBER: Dependi ng on pl ant
paranmeters, an extended low |l ow -- reactor |ow | eve
condi tions, for exanple.

CHAI RVAN DENNI NG |'m just wondering, but
that's -- that's what determ nes that he has to nake
that action within 5.4 mnutes, is if he doesn't then
there nmust be sone probability that it wll happen
wi t hout the inhibit.

MR WAMSER: |I'msorry. | didn't catch
t hat whol e questi on.

CHAl RMAN DENNING The 5.4 minutes is

determned by -- there is sone possibility if he does
not inhibit wthin 5.4 mnutes that it wll
automatically depressurize. 1s that true?

MR. WAMSER That's correct. | don't have

the exact details of that specific tinmeline, but, in

general , what taking that actionis doingis to ensure
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that the systemdoes not autonatically open the safety
relief valves and depressurize their reactor.

It's inanticipation of the fact that this
procedure is going to direct us to reduce reactor
wat er | evel to have the effect of reducing power. So
the automatic actuation of that systemw ||l be based
on what we call a reactor of low low | evel condition
for atinme period of two mnutes. And at that point,
when we -- the tine to get to the |Iow | ow condition,
plus two m nutes, is when this systemwill
automati cal ly depressurize this.

Soinhibitingit isinanticipation of the
fact that there is specific operator actions that wll
reduce reactor water level, and we fully expect we
wWill reduce it belowthat trip setpoint, as a matter
of choice, to reduce reactor power by renoving or
| owering the water level in the core.

CHAI RVAN DENNI NG  But, again, the 5.4
mnutes is a critical tinme, and the -- with sone
uncertainty init. But it's the possibility that it
could automatically depressurize right after that.

MR. WAMSER:  Yes.

MEMBER WALLIS: This is 5.4 mnutes from
time zero?

MEMBER S| EBER:  Yes.
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MEMBER WALLI'S: So he's doi ng ot her things

during those 5.4 mnutes. He doesn't have all of the
5.4 minutes to worry about this 1.5-mnute action.
He' s doi ng ot her things, which are stacking up, isn't
he?

MEMBER SIEBER: But the idea of going
through the scenario is to denonstrate what the
operator actually is doing.

MEMBER WALLIS: Yes. Well, |I'm concerned
t hat what you nmean by saying he's got 6.2 mnutes --
do you nmean he has got to do it by 5.4 mnutes from
time zero, when you say he's got 5.4 mnutes? O do
you nean he's got 5.4 mnutes from the |ast
significant action he took?

MEMBER SI EBER:  No, fromtinme zero.

MEMBER WALLIS: Tine zero. So there are
ot her actions all stacked up in that tine.

MEMBER S| EBER:  No.

MEMBER WALLIS: So this 1.5 mnutes is
part of a whole series of actions.

MEMBER SIEBER No, not really. Not
real ly.

MR WAMSER: It is the first --

MEMBER S| EBER: That's not what he said.

MR WAMSER: -- action that is directed.
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MEMBER WALLIS: So it really does have

five mnutes to do that one.

VR. WAMBER: Right. | detailed
essentially the i medi at e operator actions for a SCRAM
or a failure to SCRAM condition. Procedurally, the
first step directed is that first bullet there --
initiate or -- l"'m sorry, inhibit automatic
depressuri zati on system

DR. BANERJEE: Wien do they have to start
| onering the water |evel ?

MR. WAMBER: They have to -- that is a
priority as well. W have -- the action that is
taken, essentially, were in three |legs -- power
suppression and reactor water level control and
pressure control. By practice, we go down the power
| eg and ensure that the SLC systemis injecting, as
descri bed, commencing to |lower power -- |'msorry,
lowering level to lowering power is the next
concurrent step.

DR. BANERJEE: So the first step is to --
to -- what is the first step, inhibiting the -- or,
no, there are sone other steps before.

MR. WAMSBER: | guess what | would refer to
as i mredi at e operator actions to back up the SCRAM or

get the SCRAMto go to conpletion. Al right.
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DR. BANERJEE: Gkay. Thank you.

MR. WAMSER: Those are not necessarily
detailed in the procedure. Those are by training and
ot her procedures. Those are trained i medi ate
operator actions for SCRAM condition. Once we get
into the actual ATWS procedure, the first step is to
initiate -- I"'msorry -- inhibit ADS.

And at that point, we -- then, the
procedure branches down into three concurrent |egs
that we work through -- controlling key paraneters,
power |evel, and pressure.

MEMBER WALLIS: This next one is initiate
a SLC system given main condenser failed. He has to
first find out what's the status of the condenser?

MR WAMSER: Yes. Thisis alittle bit
sinmplistic, unfortunately. But fundanmentally -- and
it's not a fault of this slide, it's just the
conplexities or the nature of how t hese events could
progress. If a failure to SCRAM event occurs, and |
do not have a loss of the main condenser, i.e. the
mai n steam i sol ati on val ves stay open, then there is
no i mredi ate threat to contai nnent.

And the tine required for that task,
specifically toinject SLC, is different. [It's |ess.

MEMBER WALLIS: It's not really the main
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condenser failing. |It's the steamval ve stayi ng open,
which is fortunate, isn't it?

MR WAMSER. Right. The way it's witten
there is --

MEMBER WALLIS: There's all kinds of
ways - -

MR. WVAMSER:. The way it's witten up there
is the way, you know, PSA wites these things. But --
and | support PSA, but --

(Laughter.)

But the ideais, you know, today the pl ant
is operating, and | have a nain generator, and | have
a main condenser in service. |If a SCRAM condition
occurs by itself, that is not anticipated necessarily
toresult inthe isolation of the main condenser. The
mai n steami sol ati on val ves are not necessarily going
to cl ose.

The wor st case scenario, so to speak, the
nost chal | engi ng scenario for the containnent, is that
they do. And for that we have to have pronpt operator
action to get SLCgoing. |If -- you know, essentially
if you consider the fact that if | had a failure to
SCRAM event, and t he nai n condenser stays avail abl e as
a heat sink, if the plant, for exanple, were to settle

out at 20 percent power, | have 20 percent power goi ng
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to the main condenser, | have a circ water system
removing the heat from that, and | have nore tine
avai lable to mtigate that accident.

MEMBER S| EBER. You coul d do that forever.

CHAI RVAN DENNI NG Do you have data from
simulator training that says | -- we've run through
this in the sinmulator a hundred tines and -- and the
operator has failed to do it only one tine out of a
hundred, or sonething |ike that?

MR. WVAMSER: We have data, probably not in
the format that you're |l ooking for. But, for exanple,
i n devel oprent of |icensed operator exani nations, the
devel opnent of critical tasks is related to things
like this, of what are tine-critical elenents. And
pass/fail criteria is devel oped and i npl enent ed based
on things like this

So when Chris Tabone develops an
exam nation for an operating crewthat we do annual ly,
it does have critical tine elenments associated with
it, and those tinme el enents are based on expectations
like this. So we have that kind of data that says,
what has our operator performance been in neeting
time-critical tasks of a variety of types.

CHAI RMAN DENNI NG Were those exanms in

simulator or in --
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MR, WAMSER: Yes.

CHAI RVAN DENNI NG Ckay.

DR. BANERJEE: You effectively have a
decision tree here, don't vyou, the tinelines
associated with it?

MR. WAMSER:  Yes.

DR. BANERJEE: Do you have that decision
tree docunmented in that form somewhere? O is it --
did we get it? Is it one of those things that was on
the -- well, that was sort of a huge chart, right?

MEMBER WALLIS: | was a bit lost in that.
It was okay for a while, but then when you've got al
of these different --

DR. BANERJEE: It |ooks so conplicat ed.
Plus, it was on one sheet, so you couldn't display it
easily. But maybe -- is that the decision tree we are
tal ki ng about, the --

MEMBER WALLIS: It had all sorts of arrows
going to seven and five and four and --

MR. WAMSER: Yes. Yes. The energency
operating procedures flowharts are decision trees.
And | nentioned in nmny discussion earlier that
monitoring of all of the various plant paranmeters is
required, reporting of those plant paranmeters is

required, and that information has to be processed to

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




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

121

determ ne, in sone cases, what is the -- what is the
priority for the operating crewto mtigate an
acci dent.

And that is a normal part of the procedure
devel opnent and of the training of operators, and the
exam nation of operators.

DR. BANERJEE: Now, associated with those
decisions there is some probability that the right
decision will be made or the wong decision will be
made.

MR. WAMSER: That's correct.

DR. BANERJEE: There are outcones
associ ated with that.

MR. WAMSER: That's absolutely correct.
And we're transitioning here fromthe procedures that
operators use to mtigate transients/accidents and
into the PSA world, what are the results of incorrect
decisions or incorrect actions. And | certainly am
not the PSA expert, but | would say that not all wong
decisions or -- | guess not all wong decisions
necessarily equate to i ncreased core damage frequency.

DR. BANERJEE: Sure. | nean --

MR. WAMSER: They put you on a different
path to outcone. Sinply stated, a transient or an

accident that requires an operator to use a high
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pressure source of injection, and if he is
unsuccessful doing that, essentially if he doesn't
know how t o operate, for exanple, the outcone coul d be
that the crew depressurizes the plant and uses |ow
pressure injection.

You know, exactly how PSA uses that
mat hematically to determ ne t he core damage frequency,
|"msure there is a val ue associated with that, but it
doesn't necessarily mean that core damage occurs.

MEMBER SIEBER  One of the distinctions
that you could think about is that BWR energency
procedures are nore synptom based t han t hey are event -
based.

MR. WAMSER: They are definitely synptom
based.

MEMBER S| EBER: \Whereas the pressurized
wat er emergency procedures are nore event-based than
synptom based. And if they are synptom based, that
nmeans the operator sees this and does that, and --
which is a pretty straightforward way to deal wth
things. And it doesn't necessarily nmake the operator
anal yze the action. He is just responding to
indications that he is getting that tells him the
condition of systens.

For exanpl e, when you discuss inthis the
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| oss of the condenser, you are really saying, "I |ost
nmy heat sink." GCkay? And that is one of the | egs of
an event tree that says, you know, this is a bad way
to go, and here's the mtigating strategy for that.
There is all kinds of other ones that aren't as
significant, and so the emergency procedures, while
they will deal with them don't deal with themin the
terms that it does with a bad outcone.

CHAI RVAN DENNI NG Let's nobve back to the
presentation. And let's nove fairly quickly through
it fromthis point on, if you woul d.

MEMBER WALLIS: Well, we mght still ask
some questions.

CHAI RVAN DENNI NG  Oh, absolutely. That's
our busi ness.

MR. BONGARRA: Wl l, let ne pick up, then,
with -- basically, then, let me go to the next slide,
which is Slide 8, and that's control room al arns and
di splays. This gets back to the begi nning of the
presentation, which | didn't provide to you, which
basically tells you essentially, or would have told
you, what areas that we take a look at and are
sensitive, essentially, to power uprate.

And one of the areas, of course, is human

systeminterfaces, controls, alarns, and di spl ays, and
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essentially intheir application for power uprate, the
request for power wuprate, they told us that --
essentially that the EPUwW || affect these particul ar
items, indicators, main steam line flow indicators,
feedwater fl ow, etcetera, and they commtted
basi cal |l y, to nmake nodi fi cations to t he
i nstrument ati on.

From our standpoint, it's inportant that
t hey enphasize the fact that they are using not only
Qperations' input, but they are factoring in human
factors engineering expertise as well. So there's a
| evel of confidence here that the changes that will be
made to these instruments essentially wll have
oversi ght by t he human fact ors engi neering di sci pl i ne.

CHAI RVMAN DENNI NG Now, wait a second. To
nmy know edge, | -- either these changes have al ready
occurred, or at least they are available in the
simulator, and | guess let's go back and do that. The
fact that they told you they're going to use hunman
factors revi ewdoesn't necessarily give ne any confort
that we really identified where there m ght be
pot ential problens.

Are there any potential problens herewth
-- that require additional human factors review, or is

it just a matter you're going to change i ndi cations on
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t hese displays and stuff?

MR. WAMSER: It appears that question is
focused to Entergy. Chris Wanser, Manager of
Operations. These are very good exanples. Actually,
the first two bullets up there -- main steam flow
indicators and feed flow indicators all needed to be
repl aced as a result of the new operating range or the
upgr aded operating range.

The human factors associated with that is
that those indicators happen to be nounted side by
side, and the human factors aspect of that is to
ensure that at steady-state conditions the indicators
are installed such that essentially it's a bal anced
bar graph type display. At steady-state operations,
the feed flowindicators and the steamfl owindi cators
all look horizontally to be the sane val ue.

So the effect of that is that we can
quickly tell if something is out of normal. |If we see
one of those indicators change, it is out of sync with
t he ot her five.

CHAI RMANDENNING  Is this consistent with
your current --

MR WAMSER: It is -- it is consistent.
It is as installed -- as | described it, it is as

installed, and it is consistent with our previous
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installation.

CHAI RVAN DENNI NG Right. Proceed.

MR. BONGARRA: Again, conmtnent was nade
to train operators on the nodifications as well, and
t he required changes and training will be made before
the uprate is inplenented.

Next slide, again, is related to human
system interfaces. Specifically, one of the areas
we're concerned with, too, in our review is safety
par anmet er display system TM action item here.

Again, wth regard to the SPDS, the
licensee conmitted to review the analog and digita
inputs to the SPDS, including any changes that m ght
be needed to the SPDS. As indicated on the slide,
they either will or have reviewed al ready changes to
EOP curves and limts, for instance, that were
di scussed earlier. And, once again, a conmtnent was
made to train the operators before the EPU was
i mpl enent ed.

Next slide has to do wth operator
training program and the control room sinmulator.
Again, | think that Entergy did a very thorough job in
describing this earlier. | won't go over all of the
itens on this slide, but let ne just enphasize the

fact, too, that one of the commtnents we | ook for in
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our reviewis the fact that ANSI Standard 3.5, which
i s Nuclear Powerplant Sinmulators for Use in Qperator
Trai ni ng and Exam nation, is used essentially to make
sure that the sinulator changes are nade i n accordance
with essentially the guidance in that standard.

So we are pretty confident that the
fidelity, if you will, of the sinulator after these
changes are nade will indeed remain high fidelity.

| guess that brings nme, really, to the
concl usions of ny presentation here. And, again, we
didn't go over all of the slides, but my -- our
opi ni on anyway that the | i censee has accounted for all
the effects that the proposed EPU would have on
avai l abl e tinme for operator actions.

They have taken or they plan to take,
before EPU inplenentation, appropriate actions to
ensure that operator performance isn't adversely
affected by the proposed uprate. W feel confident
t hat Vernont Yankee will continue to neet applicable
NRC requirenents that are related to human
performance, and we conclude that essentially the
licensee's proposed EPU is acceptable with respect to
t he human factors issues.

CHAI RVAN DENNI NG  Ckay. Any questions?

MEMBER WALLI'S: Yes, | have a question.
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CHAI RVAN DENNI NG Go ahead.

MEMBER WALLI S: Regarding the probability
of error --

MR. BONGARRA: The probability of error,
sir?

MEMBER WALLIS: Right. W got a docunent,
a CE docunent, that for sone reason is |abeled
“"proprietary." But it gave tables of the current
times available for certain actions, and the CPPU
times. And it gave estimtes of the human error
probability for the old -- current power and t he CPPU
power, the upgrade power.

Did you |l ook at those, and are they
credi bl e?

MR. BONGARRA: |I'mafraid I'mgoing to --
|"mgoing to have to defer that. |I'mnot sure -- |I'm
going to have to defer that to the probabilistic risk
assessnent group. | must say |I'mnot --

MEMBER WALLIS:  You didn't | ook at those?

MR BONGARRA: -- I'mnot famliar with
t he docunent that you're referring to.

CHAI RVAN DENNI NG Yes. Marty Stutzke
will have to answer that question.

MEMBER WALLIS: He will answer that? The

thing that surprised ne in sone of the tables -- and,
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again, this seenms to be |abeled proprietary, so |
don't think I can give you any nunbers or anything --

MR. BONGARRA: |Is there a date on that
docunent ?

MEMBER WALLIS: -- is how high sone of
these probabilities are for certain actions, which
presumably can't be inportant.

MR. BONGARRA: Do you have a reference as
far as a suppl ement nunber or --

MEMBER WALLIS: Well, this is CG NEDC

3309- DP

MR. BONGARRA: All right. 1 guess if
it's --

MR DICK: This is Mchael. |Is that -- is
there any underlining on that text? | don't believe
so. So that -- that information itself is not

proprietary.

MEMBER WALLIS: So it's not proprietary?

MR DICK: No, sir. I'mjust trying to
find --

MEMBER WALLIS: | guess when | see it --
a 73 percent probability of failure in action, | just
wonder why the action is even performed. [t just
seens to be such a high nunber. | nmean --

CHAI RVAN DENNI NG  Marty is back here in
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t he audi ence. Let nme just make sure that he feels
confortabl e that he knows what --

MEMBER WALLIS: Do you want to address
that? So this was operator reopens MSIVs and restores
condenser for contai nment heat renoval, sonmething like
that. W're going to have a question for him

CHAI RVAN DENNI NG Yes. He knows a
guestion is com ng, soO --

MEMBER WALLIS: He is going to face that
guesti on.

CHAI RVAN DENNI NG Yes.

MEMBER WALLIS: Ckay. Thank you.

CHAI RVAN DENNI NG Very good. Thank you
very much, and let's nove on to the plant systens
presentati on.

MR. REDDY: Good norning. | am Devender
Reddy, the ATWS Systens Engineer, Plant Systens
Br anch.

The scope of BOP includes interna
hazards, fission product control, conponent coding,
and t he decay heat renoval systens. Also, it includes
power conversion systens, risk nanagenment, and ot her
auxiliary systens.

The NRC staff focused its review efforts

on auxiliary systens which include spent fuel poo
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cool ing system service water and ulti mate heat sink,
auxi liary cooling system and condensat e and f eedwat er
system

The NRC staff's review and experience in
the past has indicated that these systenms are nost
chal | enged by power uprates. Wth regard to the spent
fuel pool cooling, the fuel pool cooling systemnerely
consists of non-safety-related normal fuel pool
cooling system and al so a standby fuel pool cooling
system which is safety-rel ated system

The staff's review focused on the st andby
cooling systemand its capability for both batch
of fload as well as the full core offload. The goal is
to nmaintain the pool tenperature bel ow the current
license limt of 150 degrees.

And the Ilicensee's analysis and the
staff's review confirned that with current
adm nistrative controls the pool tenperature will be
mai nt ai ned below 150 degrees for both the batch
offload as well as full core offl oad.

CHAI RVAN DENNI NG Now, the full core
offload is the limting condition here?

MR, REDDY: Yes.

CHAI RVAN DENNI NG And the -- when you say

"admi nistrative controls,"” does that nean that they
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have to nove fuel out of the pool into dry storage to
be able to do this? Where does the adm nistrative
control --

MR. REDDY: Well, actually, that's not the
case to the extent | know of. But administrative
control applies to installing the gates for batch
of fload |i ke, you know, up to six days, install the
gates for full core offload after 10 days. There is
t hat administrative control

And for the power uprate, actually the
gates will be closed after seven and a half days, in
order to nmaintain the pool tenperature 150 -- bel ow
150 degrees. \Whereas for the full core offload, the
adm nistrative control will be -- the gates will be
cl osed after 11 days.

MR JONES: This is Steve Jones. [|I'm
Acting Chief of the Bal ance of Plant Section. Just to
clarify, the plant -- as a BWR it has the reactor
cavity, a couple of gates that separate the cavity
fromthe spent fuel pool. The licensee is crediting
the capability of RHRto renove a portion of the decay
heat for the first several days of the outage, and
then the fuel gates would be installed, and then rely
solely on the spent fuel pool cooling system

CHAI RVAN DENNI NG  Thank you.
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MR. REDDY: Next sli de.

Wth regard to the service water system
and ultimte heat sink, this the ultinmte heat sink,
and t he service water takes water supply fromwhere we
were. The systemwas evaluated and it was deterni ned
that the current service water system has adequate
cool ing capacity for EPU operati on.

And the staff reviewed |icensee's
eval uation and is satisfied with the assunptions and
design limts of their analysis. |In case a service
wat er systemis not available, there is an alternate
cooling systemwhich will be available to supply
cooling water to the essential conponents for safe
shut down.

And with regard to the alternate cooling
system during original licensing for Vernont Yankee
| oss of one of themwas postul ated. Therefore, it |ed
to the design and inplenentation of the alternate
cooling system The alternate cooling systemhas a
desi gn capacity of seven days of water supply.

As | nentioned earlier, if service water
syst em beconmes unavail abl e due to failure of the one
due to fire or flooding in the intake structure, the
alternate cooling systemw ||l be relied upon for

supplying the cooling water to the essentia
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conmponents for safe shutdown.

Further, during ACS operation, cooling
tower in the deep basin will serve as heat sink. The
licensee performed inventory and new operator |oss
anal ysis, and confirned that at |east seven days of
cooling capability wll be available for EPU
oper ati on.

MR. LEITCH Did you review those
cal cul ations? That sounds like the licensee did it.
There's no comrent there about your opinion of their
cal cul ati ons.

MR. REDDY: We reviewed the -- what do you
call, the results that they submtted. W did not
review the calculation itself, but we -- we revi ewed
the i nformati on provided by the |icensee -- the inport
condi tions and ot her assunptions.

MR. LEITCH So you didn't verify the
calculations at all?

MR. REDDY: The calculation itself, no, we
did not look into the calculation. But they support
a lot of information to the cal cul ation.

Also, the nodification to the service
wat er system notor-bearing oil cool ers has been nade
to recover service water flowto the coolers. This

nodi fication preserves the inventory of the cooling
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t ower basi n.

Now, regarding the condensate and
feedwat er system based on the information submtted
by the licensee, the staff is satisfied that Entergy
has adequately eval uated and addressed the inpact of
the EPU on the capability and reliability of the
condensate feedwater system to provide feedwater to
the reactor for EPU operation.

However, based on t hose nodifications t hat
are being nade to the design and operation of the
condensat e feedwater system the staff was concerned
about reliable operation of the system at EPU
condi ti ons.

Therefore, the staff inposed a license
condition to confirm acceptable performance of the
condensate and feedwater system at EPU full power
operation. This information was conveyed to the ACRS
Subconmmittee on 15th of Novenber in Vernont.

Now, tal ki ng about the |icense condition,
briefly, the license condition consists of tripping a
condensate punp at the EPU full power. And for
testing and/or analysis, the licensee is to
denonstrate that the plant will respond as designed to
| oss of a reactor fuel punp.

In summary, the staff finds the proposed
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EPU to be acceptable with respect to BOP area based on

staff's review of licensee's analysis and also
i censee performance of testing of the CFS -- that's
condensate feedwater system -- prior to commencing

full power EPU operation.

So this --

MR LEITCH |I'mconfused as to the nature
of this commtnent, that you can trip the condensate
punp w thout SCRAM ng the reactor. Suppose the
reactor does SCRAM Then, what can be done? | nean,
t hey have to make sone changes. |n other words, does
this have to have a successful outcone? Wsat is the
safety i ssue here? 1Isn't it just areliability issue?

MR. REDDY: Well --

MR. LEITCH Wy should the NRC care if
the plant SCRAMs | guess is basically my question.

MR. REDDY: Well, our position is in order
to approve the power uprate we want to have what they
call the successful operation of the test or some kind
of justification that, you know, it does not trip the
reactor once -- you know, when the condensate punp is
tripped.

CHAI RVAN DENNI NG But your concern is you
don't want to have the i npact on the plant of multiple

plant trips.
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MR, REDDY: Yes.

CHAI RVAN DENNING That's the safety
i ssue.

MR. REDDY: Yes, that is the safety issue.

CHAI RVAN DENNI NG You don't want to have
mul tiple plant trips.

MR. REDDY: Right. Miltiple and, you
know, frequent trips, you know.

CHAI RVAN DENNI NG Yes.

MR. JONES: This is Steve Jones again.
The concern was the unnecessary challenge to safety
systens. | think our concern was nore focused on the
condensate punp because there was a potential there
for a total loss of feed event. This was nore of a
secondary concern, and we -- the condition does all ow
analysis in lieu of testing, just to denonstrate that
t he expected hydraulic response to the systemrenai ns
within the capability of the plant to wthstand
wi thout a reactor trip.

MR LEITCH But | don't understand the
force of this coomitnment. |In other words, say they do
this test, trip the condensate punp and the reactor
SCRAMs. Are we, therefore, requiring that they back
down to the original power |level? Are we saying nake

some changes and try it again? O what's the force of
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t he commi t ment ?

MR. JONES: GCkay. By analysis it would be
just to show that the reactor water |evel would
essentially maintain within the band that would
prevent a reactor trip. |If for some reason they are
unabl e to show that, yes, then we'd be | ooking for a
nodi fication prior to | guess ascending back to the
EPU power | evel.

CHAI RVMAN DENNI NG Now, | mi ssed this.

t hought there was a commitnent that -- for a test.
Isn't there a commtnent for a test?

MR. JONES: There's a conmitnent to trip
a condensate punp.

CHAI RVAN DENNI NG Yes.

MR JONES: As a test.

CHAI RVAN DENNI NG As a test.

MR. JONES: The feed punp trip can be
performed either via analysis or a test.

CHAI RVAN DENNI NG Ckay. But with regards
to the condensate punp, if it fails, then what are t he
inmplications? Do they then have to do some changes to
the way they do their runback? | think when we
di scussed this in Vernont there was some indication
that, if it did fail, that there could be changes in

t he procedure made in the way t hey do the runback, and
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that, you know, they could then denonstrate that --
wi th the new change that they would be able to do it.

Do you want to nake a conment on that?

MR. NI CHOLS: Yes, just one clarification.
For the --

CHAI RMAN DENNING  State your nane,
pl ease.

VR. Nl CHOLS: Craig Nichols from
Ent ergy/ Vernont Yankee. Carification is for the
condensate punp trip test, the required test, the
criteriais that there not be aloss of all feedwater.
There's not -- the condition is not that there not be
a SCRAM There has to not be the |oss of al
f eedwat er.

And as we spoke in Vernont, we woul d make
adjustnments to controls, setpoints, etcetera, to be
able to satisfy that condition. It is the reactor
feed punp foll owon, which is either by analysis or a
test, for the avoi dance of the plant trip.

CHAI RVAN DENNI NG  Ckay. Conti nue.

MR. REDDY: Well, if you don't have any
guestions, this concludes the BOP review -- that is,
bal ance of plant systens review. And at this point,
if you don't have any questions, 1'd like to nove on

to the fire protection system
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CHAI RVAN DENNI NG Are there any questions

on -- further questions on this? GCbviously, this is
an i nportant area.

(No response.)

Then, go ahead with the fire protection.

MR. REDDY: Al right. Actually, I'm
presenting this on behalf of the Fire Protection
Branch and Ray Galluci. He's the one who prepared it,
and if there are any questions he will be responding
to those.

The goals of fire protection program --
nunber one, fire will not prevent perfornmance of
necessary plant safety functions. Nunber two, fire
will not significantly increase the risk of
radi oactive rel ease. The NRC staff's review focused
on effect of increased decay heat to ensure fire
protection of the SSCs -- the structures, systens, and
conmponents -- and ensure that safe shutdown can be
achi eved and mai nt ai ned.

The fire protection program acceptance
criteria is based on 10 CFR 50.48 and Draft GDC- 3.

Al so, the specific review criteria is based on the
revi ew standard for power uprates -- that is, RS-001.

Regarding the evaluation of the fire

protection, the NRC staff verified that the |icensee
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exanmi ned the five el enents of fire protection program
denonstrating no ef fect on any of these five el enents.

As verified by the NRCstaff, the |licensee
denmonstrated that fuel integrity is maintained, and
there are no adverse consequences on the reactor
pressure vessel integrity or the attached pi ping. The
licensee also identified mnimal, if any, inmpact of
the power uprate on the plant's post-fire safe
shut down procedur es.

Next one.

NRC also verified that the licensee
properly denonstrated that fuel claddingintegrity and
containment integrity are nmmintained, and that
sufficient time is available for the operator to
perf orm necessary actions.

So, in sunmary, the staff concluded that
the |icensee has adequately accounted for the efforts
of the increased decay heat. The fire protection
programw || continue to nmeet regul atory requirenents
foll owi ng i npl ement ati on of the proposed power upr at e.
Therefore, the staff finds the proposed EPU accept abl e
with respect to the fire protection.

CHAI RVAN DENNI NG  This may be a question
for Ray.

MR, REDDY: Sur e.
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CHAI RVAN DENNI NG  And that is, it isn't

obvi ous how a power uprate really is going to lead to
problenms in the fire protection program Are there
exanpl es of where power uprates do have systens
related problens that arise because of the power
uprate?

MR. REDDY: Ray is there.

MR, GALLUCI: This is Ray Galluci. Pretty
much it's a delta type of analysis, and the only
exanples in there are not specific for any fire
scenarios, other than showing that some operator
response tinmes, etcetera, that have to neet Appendi x R
conditions may be decreased but still stay within the
Appendix Rlimts.

So pretty nmuch what you're |ooking --
asking is accounted for in the licensee's Appendi x R
eval uati on.

CHAI RVAN DENNI NG  Thank you.

MR. REDDY: Do you have other questions.

MR JONES: This is Steve Jones. | did
want to step back and address the conment regarding
the alternate cooling system |In that case, the
i censee used the sane nodel that was used during the
previous |icensing basis evaluations for that cooling

tower and basin system
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So in that respect we didn't |ook at the
nmet hodol ogy details. Qur review was focused on the
assunptions and design I|imts that were used
associated with that, includingthis nodificationthat
the vendor discussed regarding capture of the oi
cool er.

MR. REDDY: RHR service water --

MR. JONES: Right. The RHR service water
cooler flow and diverting that back to the basin as
opposed to letting that escape from the based
i nventory.

MEMBER SI EBER: |Is that close enough to a
wat er source that you could use a fire truck to nake
up to it?

MR. JONES: Certainly. Yes, | nmean, it is
an available site, but the licensing basis was
mai nt ai ned as a seven-day inventory with no nakeup.

MEMBER S| EBER: Ckay. But you coul d nake
up to it.

MR JONES: Yes.

MEMBER S| EBER  Ckay.

CHAI RVAN DENNI NG = Even beyond seven days,
is that the question?

MEMBER S| EBER  Yes.

CHAI RVAN DENNI NG Yes.
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DR. BANERJEE: In the public conments that
we had at Vernont, there was sonebody who made sone
cooments related to cable tray separation or
something. |Is that issue here or not?

MR ENNIS: This is Rick Ennis. 1'mnot
aware of any current cable separation issues at the
pl ant .

CHAI RVAN DENNING | wonder if Entergy
could reply to that as well. Are you aware of any
i ssues with cable tray separation?

MR. NICHOLS: There are no active issues
related to cable tray separation --

CHAI RVAN DENNI NG Thank you.

MR NICHOLS: -- at Vernont Yankee.

CHAI RVAN DENNI NG Thank you.

MEMBER S| EBER: Wl |, Vernont Yankee is an
Appendix R plant. And so it has to conply with
Appendi x R, incl udi ng what ever exenptions they sought
when Appendi x R was i nposed.

CHAI RVAN DENNI NG Ckay.

MEMBER WALLIS: But that wouldn't be
af fected by the power uprate.

MEMBER S| EBER:  No.

CHAI RVAN DENNI NG Ckay.

MR. REDDY: Thank you very rmnuch
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CHAI RVAN DENNI NG  Thank you very much

| think we are done, then, for this
norning. Right?

Ckay. We will now go in recess unti
12: 45.

(Wher eupon, at 11: 43 a.m, t he

proceedings in the foregoing nmatter

recessed for lunch until 12:49 p.m)

CHAI RVAN DENNI NG Ver nont Yankee is going
to nake a presentation related to the residual heat
removal and core spray suction strain. | want to nake
it clear that the purpose of this is --

(Wher eupon, the foregoing matter went off

the record briefly.)

CHAI RVAN DENNI NG Let nme say again that
the objective here is obviously not related to the
adequacy of the current design but, rather, to | ook at
t he uncertainties associated with debris cal cul ations
of the strainers as they relate to MPSH overpressure
credit in the upgrade.

And so you can keep the presentation
fairly short. And then | know that a couple of the
staff nenbers have questions. Any tine you're ready,
you can start.

14. PLANT SYSTEMS
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MR. HOBBS: kay. Good afternoon. My

name is Brian Hobbs. |'mthe Entergy engineering
anal ysis supervisor for the Vernont Yankee power
uprate project. Wth ne to present this nodul e on RHR
and Core Spray Suctions Strainers are M. Enrico Betti
on ny right and M. Bruce Slifer on ny left.

Just a couple of key points about this
presentation. First of all, we believe we have a
conservative set of design assunptions for our
exi sting ECCS punp strainers.

They are sone of the largest strainers in
the BWR industry. They were installed to take into
account items such as debris. And we have a
conservative debris | oading assunption that we'll be
tal ki ng about today. And the bottomline relative to
power uprate is that it really does not have much
ef fect on sonme of the assunptions in our design of our
ECCS suction strainers.

| would liketoturnit over to M. Enrico
Betti.

MR. BETTlI: Good norning. This is Enrico
Betti from Entergy.

The topics we're going to touch on today
are the residual heat renoval and core spray suction

strainer arrangenent. |'ll give you a depiction of
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what our strainers look like at Vernmont Yankee, a
little tal k about the stacked disc strainer design.

A little background on how VY devel oped
our debris quantities used for the design of the
strainers and what debris quantities we use in our
MPSH anal ysis. W want to talk a little bit about how
we cane up with our debris head |oss correlation
through testing. And, finally, we'll give a
di scussi on on our strainer design and the prevention
of air ingestion being drawn into the strainers.

I f you look at this screen here, this is
t he Vernont Yankee torus. The reactor vessel sits in
here. You see each of the downconers. You can see
t he header, the pipes that drop 96 outcome of pipes
drop into our torus pool.

And, Brian, could you show us the RHR
strainers? These sets of nodul es here and here are
the RHR nodul es. These latter two are our core spray
nodul es.

When we did this project, we set out to
provi de some margin in MPSH W sized these nodul es
to provide basically the | argest nodul es we coul d get
into our torus. And that was with a |l arge hol e that
we cut into our torus to install the --

MEMBER WALLIS: The core spray outlet is
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at one end of that thing?

MR. BETTI: That's right.

MEMBER WALLIS: And there seemto be sonme
discs. Do they extend all the way down to the bottom
of that cylinder or what is bel ow thenf

MR BETTI: Yes. W'll --

MEMBER WALLIS: You're going to show us

t hat ?

MR BETTlI: Yes. W'Il| discuss the
construction of the discs and how they work. |f you
| ook at this overview, too, you'll see that not only

was the degree of head | oss a concern because our old
strainers were small cans that came right off these
fittings, these new ones have extrenely | ow head | oss
fittings that were part of the design, aram s head in
this case, which is a custommade fitting made out of
two long radius elbows. And this is reducing off of
fear for mnimzing any kind of piping | osses.
Next slide. Wat you see here, G aham is

a close-up of the RHR strainer. You' ve got a picture
of a half of this, one of our RHR strainers. Here's
the rams head, which is especially nade to split
teeth below lead loss. And then that folds into a
fl ange section of strainer. This strainer section is

around eight feet long. And then there's a smal
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bend. And we have another section of the strainer.

This is the support. The supports are
right inline with our torus ring girder so that the
hydr odynanmi ¢ | oads and shocks that conme down here are
all transferred directly into the line of the supports
on our torus.

Since we had reasonable margin right in
this plane. So we kept any added | oad from
hydrodynami cs right in this plane. That was a key
desi gn.

"1l touch on these strainer designs, but
| et me go over briefly. This strainer inside consists
of a 24-inch stainless steel pipe, half-inch thick.
And there's a series of holes drilled in the nachine
in that pipe such that the holes in this end are
bi gger than the holes in this end. The purpose there
is you have the core pipe.

Over that, we have a set of perforated
plate. And there's a one-inch gap between these
i ntersections of the strainer where the perf plate is
in the inside pipe and outside of those, you have
t hese stacked discs. The holes on the inside are
tuned such that the debris | oading in these strainers
happens evenly.

The ot her i dea of these ki nds of strainers
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is that you're going to have a big area around these
stacked discs. And as these initially start filling
up with new car, and you end up with the geonetry
that's a pretty |l arge area.

If they get full of debris, then the
vel oci ty, approach vel ocity, goi ng t hrough t hat debris
is going to be through the circunmscribed area of the
strainer. And that's accounted for in the way we
anal yze the debris |oading and head |oss of these
units.

Next slide, please. Wat you have here --
and we wanted to include this a little bit -- is a
ook at the RHR, a section of the RHR strainers
There's the ring girder in the background. Here's the
downconers.

And this is sonme water |evels that were
nmentioned in sone conmets that we get on these
calculations. | just want to point out that the
| evel s on these drawi ngs for mninmumwater |evel are
the levels that we assign for strainer design
They' re not our actual m ni numwat er | evel s post-LOCA

We nade it a difference because we wanted
to assure that we have sone tol erance in the design
versus the actual water levels. That was to take into

account any kind of construction or problens that we
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had during installation. So these design values --
and Bruce will talk to that in a little bit -- are
gquite a bit lower than our post-LOCA nini mum wat er
| evel .

Ckay, Brian. What you see here is the
core spray suction strainer. | think that was a
14-inch, but it's got an el bow reducer up to the 24,
conmes into the same kind of design.

Here you have 2 sets of 24-inch core
pi pes. And then outside that you have a 26-inch area
of the strainer dianeter here and then this 47-inch OD
di scs.

Ckay, Brian. Again, here's a shot of the
core spray. And because the geonetry in the piping
and location had to be a little different to
facilitate the fittings and the el bows, t he
subnergence of this strainer isalittle bit different
than the RHR  And Bruce will talk to that in a
m nute, too.

| didn't have a lot of time to put these
slides together. And this is a shot out of one of our
cal cul ations on these strainers. And these strainer
designs were a PCl prototype 2 was the basic design
here. PCl, EPRI did a lot of testing on this unit

ri ght down here.
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MEMBER VWALLIS: Between the gap on the

two, | didn't quite understand. The 24 to 26 inches,
what's in there? Nothing?

MR BETTlI: The core tube of the strainer
is 24-inch pipe.

MEMBER WALLIS: Right.

MR BETTlI: And then the --

MEMBER WALLIS: So it's OD?

MR BETTI: It's the OD. And then there's
a series of holes in that pipe that --

MEMBER WALLIS: Right.

MR BETTI: -- make an even flow into that
pipe. And outside that pipe is a 26 area where that
woul d be the bottom of the notched portion of the
strai ner.

So there's one inch of annulus flow area
between the outside of the pipe and the snaller
section of the disc. That would be the inner disc.

Then you have an open hol |l ow section of
perforated plate that goes 47-inch OD.

MEMBER WALLIS: So what is in that inch?
There's nothing there? | don't understand.

DR. BANERJEE: Just show the di agram
pl ease.

MEMBER WALLI S: Bet ween 24 and 26. \Wat
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is there there?

MR. BETTI: Yes. The core pipe runs in
here. So there's an annul us open area of perforated
plate. It causes a -- that's a secondary seal.
That's where the debris is caught.

MEMBER S| EBER: There's water.

MR. BETTI: There's water in there, right.

DR. BANERJEE: The debris is caught on the
faces of those plates, isn't it? The debris is caught
on the faces of those plates, which are perforated.

MR. BETTI: That's right.

DR. BANERJEE: [|I'malso trying to
understand the design. This shows how the plates are
put on the pipe, but what does a plate |ook Iike?

MEMBER WALLI S: Al so what's between the 24
and 267 There's another tube that's 26 inches
di aneter?

DR. BANERJEE: Maybe a better di agram

MR. BETTlI: Yes. |I'mgoing to show you a
section of this.

MEMBER WALLIS: This is part of the test
now, to see if you can draw it.

MR BETTI: |If we're |looking at a section
of the -- this outer ring of the torus, which is made

up of these cylindrical discs that are all wel ded, al
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this area is made out of perforated plate, eight-inch
hol es, 40 percent open flow area.

MEMBER WALLIS: That's all one thing,
t hen.

MR BETTI: That's all one welded unit.

MEMBER WALLIS: There are sone structural
braces in here.

MR. BETTI: Yes, but they are full of
hol es that hold those units up.

MEMBER WALLIS: Ckay. So there are hol es
all around that.

MR BETTI: Yes. And then inside here,
there's this core plate in that core pipe.

MEMBER WALLI S: Ckay.

MR BETTI: And that has two functions.
It forms the structural conponent that holds the
strainer up, but it also has engineered holes init to
allow flow fromhere to get into the pipe. And then
the hole sizes are designed such that there is even
flow to the debris bed.

So debris collects out here |ike this.

MEMBER WALLIS: Right.

MR. BETTI: That's the design of the
strai ner.

MR. CARUSO And where's the center |ine
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of that?

MR. BETTI: The center line of the pipe is
here.

DR. BANERJEE: How big are the holes in
t he pi pe?

MR. BETTI: They vary fromlike somewhere
around like ten square inches down to sonething
smal | er?

DR BANERJEE: And the holes in that outer
shel | ?

MR. BETTI: This is all an eighth inch
perf by 40 percent open flow area. |It's al
stai nl ess.

MEMBER RANSOM  How big are the holes in
t he i nner pipe

DR. BANERJEE: They vary. They vary
dependi ng upon the position.

MEMBER RANSOM  They | ook small er than an
ei ghth of an inch.

MR. BETTI: Ch, they're much bigger.
They're a large area, like ten square inches, six
square inches, that --

MEMBER RANSOM  No bi gger particles than
an eighth inch are going to get in there and then --

MR. BETTI: Right. This is a PCl patented
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design strainer. This is design-tested at EPRI when
we bought these rights.

CHAI RVAN DENNING It's done that way to
gi ve a constant deposition of debris across the whole
strainer. That's why there's a variability in the
whol e socket .

MR. BETTI: That way the approach velocity
anywhere on the strainer designs is the sane. So as
strainers get longer, each unit has to have the
speci fic patent of hol es because they attach together
and you want to have the sane flow through the whole
| ength of strainer. So they're custom designed hol es
in the inner tube.

DR. BANERJEE: | guess when the strainer
doesn't have any debris onit, you want to ensure that
the flowto each of those one-eighth inch holes is the
same. So they distribute the big holes in such a way
because it's a manifold problem Through Bernouli's
equation, you have to change the hole sizes to give
you an even fl ow.

Once you start to build up the debris, it
doesn't nmatter because then the main pressure drop i s
t hrough the debris. The initial conditions have to be
set to be uniform And that's the reason to do it.

MEMBER RANSOM |Is this al so designed so
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the big pieces of debris would be caught on the
out si de of those discs?

DR. BANERJEE: Anyway, | think that that's
a nice picture.

MR BETTI: Al right. |If there's no nore
guestions on this slide, we can --

DR. BANERJEE: Do you have data
circunscri bed area sonewhere --

MR BETTI: Yes, the next slide.

DR BANERJEE: -- or is that the next one?

MR. BETTI: That one |I did nake up for
this meeting. Al right.

So these are the naxi num design flow
velocities that we used in the strainer design for
short-term and | ong-term post-LOCA conditions. Wat
you see here is the strainer flow, then the strainer
area, the approach velocity of these strainers based
on their perforated plate area, which we just
descri bed, and then the approach velocity based on
area and approach vel ocity based on the circunscri bed
area of these strainers.

Now, these are the inputs that we use into
t he programeval uati ons we use for debris head | osses,

t hese --

DR. BANERJEE: | have a question here,
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maybe for clarification. The circunscribed area, does
that include the thickness of the plates or does it
not? That's the first question.

MR BETTI: Yes, it does.

DR BANERJEE: But there is no flow
t hrough that outer or is there a flowthroughit? Are
t here holes --

MR BETTI: Yes, there is.

DR. BANERJEE: -- at the top of the plate
as wel I ?

MR BETTlI: There are.

DR. BANERJEE: There are hol es everywhere?

MR. BETTI: Hol es everywhere.

MEMBER WALLIS: There's nuch | ess flow
t hrough that than there is through the gap

DR. BANERJEE: Right, right. So, in fact,
there are hol es everywhere.

MR. BETTlI: That's right. There are holes
everywhere, right.

DR. BANERJEE: kay. The second question
i s when you tal k about the approach velocity, that is
not the approach velocity into the gap, right?

MR BETTI: Right.

DR. BANERJEE: But it is approach velocity

normal to the gap.
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MR, BETTlI: That's true.

DR. BANERJEE: So what is the significance
of that approach velocity when it comes to entrai nment
and transport to the strainer because when you talk
about the approach velocity being 0.039, that's not
significant to what is conming to the strainer? The
approach velocity really is .111 or . 058 dependi ng on
how much strai ners you have.

From the viewpoint of turbulence in the
main tank and what is being transported to the
strainer, it's the near field which matters. |It's not
t he approach velocity normal to that. That's always
puzzl ed me enornously.

CHAI RVAN DENNI NG  Show us on the figure
where the approach velocity is because |'m not sure
that you answered --

DR BANERJEE: He hasn't answered.

CHAI RVAN DENNI NG -- correctly on --

MR BETTI: | haven't answered his
guestion yet, no, but --

DR. BANERJEE: He understands it, though.

MR. BETTI: | understand his question.

CHAI RVAN DENNI NG  Ckay. Now, where is
t he approach? | thought you did a circunscribed area.

MR. BETTI: Yes. The approach velocity
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based on the perforated plate area would just be the
strainer flow divided by the areas described right
there. That's the approach --

DR. BANERJEE: Which is what you have
shown t here.

MR. BETTlI: That's right. And then if we
cal cul ated the approach velocity based on a cylinder
that matched that plate | ocation there, that's what we
call the approach velocity based on the circunscri bed
ar ea.

CHAI RVAN DENNI NG Right, and which is
this velocity.

MR. BETTI: W just calcul ated both of

t hem here.

CHAI RVAN DENNING  Right. GCh, I'msorry.
There's the -

DR. BANERJEE: Yes. | was just saying
that for --

MR. BETTI: His question is an interesting
guestion. It's one that we westle with. You know,

in a turbulent torus, is it nore inportant that we
consider this or is this nore inportant in attracting
specifically a paint particle to the strainer?

DR. BANERJEE: | would maintain --

MR. BETTlI: And so the way that we did it
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in the report that we had docketed on this, we
actual ly did that by cl ose observation of the testing.

DR. BANERJEE: Well, the testing was with
a single strainer, right?

MR BETTI: It was with a single strainer.

DR. BANERJEE: So you got the obvious
answer, which is conpletely wong.

MR BETTI: Well, | don't think so because
the testing showed that the particles had to cone
right up onto the plate that we tested to stick to the
pl at e.

DR BANERJEE: Yes, but, | nmean, | don't
want to argue. | think it's fairly obvious that if
you have a single strainer, you never have a
circunscribed situation. And the approach velocity is
never into the gaps. You basically nade a probl em
whi ch has an approach velocity of 0.02 or 0.039.

By definition, if you make a stack, that's
a different matter. |In your paint chips, you never
made a stack. You just had a single strainer that you
| ooked at .

MR BETTI: Yes. W can talk alittle
about that testing later.

DR BANERJEE: Yes. So | think --

MR. BETTI: | understand your point. |
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just think that we spent a lot of tinme studying the
films fromthat paint testing to make observations to
see were there paint chips being drawn in through the
circunscri bed fl ow or were they being drawn in sinply
because we put such a high concentration of paint.

We'll talk about that. W found it nore
to be as a, you know, you need a | ot of turbulence to
keep the paint afloat. And then you need to get that
paint chip close to the strainer so it gets drawn in.

So it is nore of a macro look at it. W
could have addressed it, you know, in a couple of
different ways. Certainly the answer woul d have been
cleaner. W wouldn't have had to match the filmnms if
the answer was paint doesn't go to the strainers at
ei t her approach velocity.

That would have been a nice answer
engi neering-wi se, but we had to do nore work to
establish that that wasn't the case that we coul d use
that cylindrical test information to cone to --

DR. BANERJEE: | think the concern is that
all your work, experinmental work, that | have seen --
there may be others -- in the reports are all wth
single discs so that when you stack the discs and you
start to have flow into a stacked disc, it is the

approach vel ocity of the circunference which matters.
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MR. BETTI: Yes, not a new question. So
| under st and.

DR. BANERJEE: And when you have a single
disc, it's a conpletely different approach velocity.
So | don't see the applicability of any of your
experinments to the case at hand.

In fact, the pressure dropped, the
entrai nment, none of which is applicable to a stack of
strainers. You're tal king about a single strainer
which is conpl etely exposed.

MR. BETTI: EPRI did testing on stacked
disc strainers. And they did testing on the NUREG
correlations for stacked disc strainers to assure that
the NUREG correlation that we used for this
circunscribed and then perforated plate area
arrangenent was valid. Okay?

So the stacked disc was tested at EPRI.
On the previous slide, that was the standard stacked
disc. Wat | was trying to depict is that our stacked
di sc and the standard stacked di sc arrangenent has
been tested.

The reason that we set out to do sonme nore
testing, some specific debris head |oss testing, was
nore of the issue of we're designing bigger strainers

but | ower approach velocities. And even though the
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materi al s had been tested, we wanted to nmake sure. W
wanted to find out what nuances were involved wth
| oner approach velocities and a | arge anount of paint
chi ps. Those were the key.

So we had additional testing done on the
head | oss correlations, but you' re correct in saying
that that head | oss correl ati on, we were concentrating
on the correl ati ons thensel ves because so nuch testing
had already been done wth the stacked disc
arrangenent at EPRI.

DR. BANERJEE: Well, first of all, the
EPRI -- we haven't seen the EPRI test. That would be
a valuable thing to take a | ook at.

MR. BETTI: Ckay.

DR. BANERJEE: Like all these tests, when
we have |looked at them in nore detail, alnost
everything we have seen in the past is, let's say,
highly disputable. And I've found it very difficult
to understand any of the tests which have been done,
i ncludi ng the ones which were done at Los Al anos.

The second aspect is that the correl ation,
which | think you also refer to as sem -theoreti cal
is, in fact, neither theoretical nor sem in any way.
To call it theoretical is just incorrect. There's no

basis in theory for that correl ation, which there have
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been notes witten on as well.

That correlation is also suspect. So it
woul d be very interesting to see what evidence EPRI
has gathered to support that correl ation.

MR. BETTI: You're calling into doubt the
NUREG correl ation that was accepted by the NRC

DR. BANERJEE: It may or may not be
accepted. The fact remains that when we have
reexamned this correlation, it has had severe
problens interpreting sone of the very recent data
t hat has been taken.

MR BETTI: | just don't --

DR. BANERJEE: Have you seen the nost
recent data?

CHAI RVAN DENNI NG Now, which data are you
referring to, Sanjoy, Los Al anps?

DR BANERJEE: Los Al anps data. So we
would like to see the EPRI results, look at it, and
see how well this correlation bounds it. [If it's in
a stacked disc as well, is the data taken in a
situation where the gaps have filled up? And so it's
conpl etely circunscribed.

MR BETTI: Well, they did it both ways.
They did the rel ati onship between unfilled and fill ed.

They made sure their correlation worked through that
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MEMBER WALLIS: Once the gaps fill up, the
strainer really stops functioning as a very good
strainer. And it's filled. And that's it. And

anyt hing el se has to go on the outside.

MR BETTI: It still functions as a
strai ner.

MEMBER WALLIS: But it doesn't function
very well because it's lost all its area. |It's |ost

nmost of its area.

DR. BANERJEE: And the approach velocity

MEMBER WALLI S:  Anyway, you're going to go
on.

MR. BETTI: Yes. Al right. So at
Vermont Yankee, we designed our strainers for our
conservative suppression pool debris |oads. W were
using the NUREG correlations that were validated
t hrough testing.

We did some mnor nodifications of that
testing based on the LNC chuck testing that we did in
this test facility to account for VY's debris
conbi nati ons and approach vel ocities.

And t hen when we get this test data, then

that information is correlated to head |loss in our
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suppressi on pool by just adjustments in viscosity and
the --

MEMBER WALLI'S: You had 50 percent of the
finds are retained or sonething |ike that?

MR. BETTlI: Right. Take the --

MEMBER WALLI'S: The other ones go right
t hr ough?

MR BETTI: Right.

MEMBER WALLI'S: They nornally go through
the reactor and conme back agai n?

MR BETTI: Yes.

MEMBER WALLIS: And they get called the
second tine around?

MR. BETTI: Right. That's based on
testing, too.

MEMBER VALLIS: Do you only assune 50
percent of themin your --

MR. BETTI: They do. And in a mnute,
we'll talk to that nunber, Graham And | think you
will feel alittle differently when you see how nuch
of those finds we use in our test and how nmuch of the
finds that we have in our --

MEMBER WALLI'S: The other thing | didn't
see was -- well, there's a tine effect. |In all of

this Los Alanps test, there's a nysterious tine
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effect.

And then there was also this thin bed
ef fect, which can formanywhere. You can get a matriXx
and then sonme tinme later you get a thin bed on top of
it or sonething. And there were all kinds of warnings
about you have to be able to calculate it. | didn't
see anyt hing about a thin bed effect in your anal ysis.

| s that because you couldn't figure out
how to do it or just assuned it's honbgeneous and --

MR. BETTI: You mght have to -- | don't
know what you nean by a "thin bed."

MEMBER WALLIS: Well, I'mnot going to say
what | nean, but Los Al anbs says there's a thin bed
effect, which was actually found in BWRs a long tine
ago.

MR, NICHOLS: To be clear here, you're
referring to the recent testing done as part of the --

MEMBER WALLI'S: They came here and tal ked
to us. And they said at any place in this bed, you
know, you've got a m xture of fiber and fines. So you
could get a thin layer of fine material, which has a
much hi gher pressure drop than it would have, which
was di spersed in everything el se.

MR. BETTI: Ckay. Now | understand.

VMEMBER WALLI S; It's like the nmud that the
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beaver puts on the damthat seals it up

MR. BETTI: That's right.

MEMBER WALLIS: That's what they were
concer ned about .

MR BETTI: And when we did our head | oss
testing, there were those effects. And that fact is
into the cal cul ated head | oss as recorded. In other
words, if you take a stack of debris and you try to
correlate it real well and drop it real fine into a
pi pe, it doesn't disperse honogeneously. And the
strain of loss is really a function about how all that
debris stacks up

MEMBER WALLIS: That's right.

MR BETTlI: And there's a |ot of
randommess in those. So if you take an ideal
correlation for debris head | oss and assune that
everyt hing stacks up randonmly and you get this really
fine correlation through that met hod and t hen you say,
"Well, gee, now |l ' mgoing to change ny slides by four
percent. So, therefore, ny head loss is going to
change by .07 percent,” | say hogwash. And |I've
al ways sai d hogwash because we ran a series of tests.

And when you look at one of these
strainers, when they have debris on them they're

anyt hing but honpogeneous. And then you take a
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cylinder and you put it in a pool and you take these
ki nds of | ow approach velocities when the paint chip
and ot her conponent settling velocities can be as high
as .2 feet per second. You end up with nost of your
debris at the top of the strainer or areas away from
the flow Al right?

So what our approach was -- and this is
somet hing that | have just bounced up and down on when
anybody says, "W're going to start enploying one of
these correlations to change our head | osses" -- to
put the debris in the nost conservative conbi nations
that we think you can get on any of these strainers.

MEMBER WALLIS: Mst conservative is
usually to put all of the fiberglass on first and put
all of the sludge on top.

DR. BANERJEE: | also noticed that you ran

MR. BETTI: But what | was getting at is
that when we ran these tests wth these size
strainers, that you would end up with not a ful
debris bed but patches of debris and patches of opens.
kay?

So your head loss is nore a correlation
about how many open areas you have versus what your

debris loss is through your correlation. So when we
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are said and done with these correlations, what we
maintain is we establish from this test with a
conservative concentration of debris, we establish the
head | oss for the VY strainers. And that's the head
| oss we mai ntain.

W don't go back and say, "Ckay. W only
got 75 pounds of sludge, not 700 pounds of sl udge,
i ke we assune here."

And so they say, "Well, gee, that's great.
Sl udge causes nost of our head loss." Therefore,

i nstead of, you know, one foot, now we have .2 feet.

W say, "No." A head loss is what we
establish during those tests. And we keep those head
| osses in our MPSH cal cul ati on.

DR. BANERJEE: Let ne go back. If |
under st and how you did these cal cul ati ons, you used a
conmput er programcalled H1oss, right?

MR BETTI: Yes.

DR. BANERJEE: And this was run for you by
a corporation called I TS?

MR BETTI: Yes.

DR. BANERJEE: What you did, if |
understand it, is that you zoomed because you had to
zoomascertain porosity or a solid density. It was .2

if | look at the results. Those were based, if |
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understand it correctly, on some experinments we have
done with single strainers.

The situation that you have there is very
di fferent because what you've got is a stacked set of
strainers into which the material is accunul ating
And when it eventually builds up to the edges there,
then this anmobunt of debris which is stopped between
those plates acts as a filter. No test that | saw
| ooked at any situation like this to know what the
true density m ght be.

As the fine particles go through this
fiber bed, which is stuck on these strainers, the
density could well be higher or lower. | have no
i dea.

MR. BETTI: That's right.

DR. BANERJEE: |'msinply saying | just
don't know.

MR BETTI: Right.

DR. BANERJEE: Secondly, in the head | oss
correlation, which is the NUREG 6224, the tuning
paranmeter is SV, the surface area per unit vol une,
which is what they tune to fit experinments basically.
And by tuning it sufficiently, you can fit any
experi ment.

But the problem that arises is that
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bet ween experinents, you get very different SVs to fit
the data. So al nost every experinent has a different
SV. Ckay?

Now, | actually |ooked for your val ue of
SV, which was used. And | couldn't find it. | went
over your reports with a fine-toothed conb. So that
nmust have been an input paraneter to tune agai nst the
experiments, which nay have been done by ITS. It
woul d be very interesting to know what SV they used
because there is data now on typical SVs for fiber and
particle m xed beds, which conmpact nore and nore as
you go.

And t hose are pretty thick beds nowyou're
tal king about, thick because they're about an inch,
like this. They're deep. | don't know how deep they
are. But you could well have very different densities
t hrough that bed --

MR BETTI: Yes, but that's --

DR BANERJEE: -- fromthe ones that
zooned to the cal cul ation.

MR BETTI: The densities used in our
cal cul ations --

DR. BANERJEE: . 2.

MR BETTI: Yes, but that was based on the

nmeasured density fromthe --
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DR. BANERJEE: Was neasured on a single
strai ner.

MR. BETTI: Single strainer, exactly.

DR. BANERJEE: It was very different from
t hat situation.

MEMBER WALLI'S: As long as presumably the
gap doesn't fill up very nuch, they nay be okay.

MR. BETTI: That's right.

MEMBER WALLIS: As long as the pressure --

DR. BANERJEE: The gaps are only one-inch.

MEMBER WALLIS: No. As long as the
pressure drop is very low, it doesn't conpress the
bed. And lots of the effects that we worry about
don't occur.

MR. BETTI: Yes. | think it says it in
the report that we docketed when we originally
desi gned t hese strai ners, we designed themnot to fill
up, but --

MEMBER WALLI'S: They get pretty close at
the limt.

MR BETTI: Yes. And because of the
approach velocities for lower, the density ended up
being lower. So, therefore, we did get alittle bit
of external buildup of the debris.

DR. BANERJEE: Well, but even if you do
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get half an inch buildup on each side, you're stil
going to close that gap.

MEMBER WALLIS: Right.

MR. BETTI: But, inreality, you put one
of these strainers in a pool wth this kind of
strainer drop and you take this discussion and you
| ook at the bottomof these strainers, you' re goingto
find that the bottomof the strai ner has got hol es al
over it.

In reality, the pressure drop is just
going to be a function of the anmobunt of open area in
the bottom of the strainer. So it's not as
theoretical as you think. And | think that we have a
conservative design that's going to give us a very,
very | ow pressure drop. And that's --

DR. BANERJEE: You're saying the stuff
falls down fromthe bottonf

MR BETTlI: Yes. It falls down fromthe
bot t om

DR. BANERJEE: The bottom of the pool ?

MR. BETTlI: Yes. It only collects on the
sides. And there's a | ot of open areas on the bottom
of these strainers.

DR. BANERJEE: This isn't up against the

wal | somehow? | thought you showed us --
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MR. BETTI: Can we go back to the slide?

DR. BANERJEE: It was resting on a wall or
sormet hi ng.

MR BETTI: No. W'IIl look at that, at
t he section.

MEMBER WALLIS: It actually falls off the
strainer as it builds up?

MR BETTlI: Yes. | nean, it would build
up in this quiet area over here, but there would be
very little debris in the areas over here.

MEMBER WALLIS: It's a self-cleaning
strainer?

MR BETTI: No. | think it's just the
fact that when there's any turbul ence or any noi sture
inthe water in the front end, debris kind of coll ect
inthe quiet areas in the back end. So it's going to
concentrate the debris collection on one side.

So if we say size the strainers, which we
did, to take all the nukon w thout going into the gaps
and we assune it all builds up evenly; in fact, it
does build wup evenly, gravity in dead areas,
concentrate some of the material sothere's alot |ess
for the other areas.

It's not |ike the strainer is designed and

there's an infinite anbunt of -- | nmean, sone of these

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

177

pl ants designed for feet of nukon material. And we
design basically to have a thin coat of material for
all our strainers.

DR. BANERJEE: The issue | suppose would
be that as the top got full of debris, which | agree
woul d happen, then the flow would drop through it.
And you'd start to get nuch higher flow through the
bottom --

MR BETTI: Right.

DR. BANERJEE: -- which would ultimtely
cl og up agai n.

MEMBER SIEBER: It's the approach velocity
t hat controls how much adheres.

DR. BANERJEE: You going to get a | ot
hi gher approach velocity at the bottom

MEMBER SIEBER. As tinme goes on.

DR. BANERJEE: As tine goes on.

MR. BETTI: That's a geonetry problem but
there is a bigger gap in approach velocity because,
i ke you say, when you fill those gaps, you have quite
a large reduction in area.

DR. BANERJEE: Sure.

MR. BETTI: But, then again, if you don't
fill the bottom gaps because you dunp four inches of

strainer in the quiet areas at the top area, you still
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end up with a larger effect of working area of your
strai ner.

DR BANERJEE: Well, | think the first
thing that we should do is take a | ook at these EPR
experiments because we didn't have access to those at
t he nonent and see what strainer behavior was, what
m x they used, and what sort of -- did they use
fibrous material as well as particle?

MR. BETTI: Yes. Fibrous and sludge, yes.

DR. BANERJEE: And sludge. So that would
be a good point to start.

MR. BETTI: The only thing new here is the
high paint chip quantities. W're going to talk to
that because the basis for high paint chips was
something we're going to get intoin alittle bit.

CHAI RVAN DENNI NG Wul d you go ahead and
proceed, then?

MR. BETTI: Thank you.

CHAI RVAN DENNING  And let's nove nore
qgui ckly now t hrough.

MR. BETTI: Al right. W included a
slide that was design debris |ow quantities for the
torus in here. You'll see line 1, we have nukon
insulation. That was the URG all owed you to do

basically the zone of influence.
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W t ook the approach where we took on one
whol e research system W took the |azy approach
where we just used the whol e research system and get
to use half our nukon and assume that that was bl own
off inajet.

W had when we did this testing a |ot of
TenpMat that was on our tenporary mat insulation. A
| ot of that since has been renoved, but we don't take
that out of our correlation. That's been replaced

with RM insulation

We still have sone RF flex insulation in
our drywell. You'll note that we assuned in this that
we had -- in addition to sone of the URG recommended

val ues, that we included 622 pounds of sl udge fromour
torus. And what --

DR. BANERJEE: That's not in your source
termhere. It says much |ower than that. | have this
report, which is your source term here.

MR BETTI: Yes.

DR. BANERJEE: And it seens that what you
did was 159 plus 50 plus 27 and you took 150 fromthe
drywell. So | don't see how you got that 772 nunber.
Thi s was not consistent with your report, which | have
in front of ne, which is on VY. |It's called "Debris

Source Terms for Sizing of Replacenent Residual Heat
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Renoval and Core Spray Strainer, VY CL677."

MR, BETTI : One, six, seven, seven?
DR. BANERJEE: Yes. The nunbers are 159

plus 50 plus 27 plus 150. And the 150 came fromthe

drywel | .

MR. BETTI: That's true. Let nme explain
it alittle bit. | don't know what before you were
talking about. 1'Il clarify that a little bit.

When we set up the design test cases in
the debris loading for the design of the strainers,
these are the nunbers on the board that we used.
kay?

Si x seventy-seven was then -- after that,
that calc was witten. And those nunbers were put in
there that reflect nore realistic sludge factors.

But the debris head | oss correl ati ons t hat
we maintain in our MPSH cal cul ations are those that
are developed in VY Cl1924. CQur 808 calc uses the
debris head loss calculations in 1924. Those head
| oss cal culations in 1924, the basis of those, is the
debris quantities that we put in the design spec and
that we tested it at Al den

So there's a 1677 calc that tries to put
together what a realistic head loss would be and

sl udge | oading for our plants, but, as | started to
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say in this conversation, we naintain the values from
1924. And these are the values that went into the
1924 cal cul ati on.

DR. BANERJEE: Do we have 19247

MR. BETTI: | think you got that one, yes.

DR. BANERJEE: Here the basis is very
clear. You say you have an 18-nonth fuel cycle. And
based on the debris, the sludge that has been renoved,
on the second, you give 159 pounds of dry sl udge.

MR. BETTI: Right, right.

DR BANERJEE: And, as a conservative
nmeasure, you add 50 pounds of sludge to that.

MR BETTI: Right.

DR. BANERJEE: And 27 pounds are added
after that to provide sone operational flexibility,
whi ch gi ves you 6 nont hs addi ti onal tine between torus
cl eani ng.

MR. BETTI: That's right. And then --

DR. BANERJEE: So I can follow this logic
very clearly, what you said.

MR. BETTI: That's right. Right.

DR. BANERJEE: But it's not incredibly
conservative or anything. You just are doing
somet hing which is roughly right.

MR. BETTI: Roughly right, yes.
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DR. BANERJEE: There's not a huge --

MR BETTI: And that was based on, like
you say, a sludge quantity of around 50-59 pounds per

DR. BANERJEE: One fifty-ni ne pounds
because you don't clean every refueling cycle, seen
every second.

MR BETTI: Yes, but it was 50 sone odd --

MEMBER WALLI S: Fifty-three pounds a year
it says here.

MR. BETTI: Fifty-three pounds a year,
right, and --

DR. BANERJEE: So the refueling being
every 18 nonths, and you say every second refueling
cycl e you' re cl eani ng.

MR. BETTI: Right. So that was based on
the first tine we did this cleaning and the guys
started canting, sonewhat decantoring the debris in
t he bottom of the torus.

W hadn't pai nted our torus at that point.
W had old paint, a little bit of rust, et cetera.
And that was the quantities we canme up with

So what we did for the strainer design
specification that determined the quantities for

testing was increased those values so that we were
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testing a conservative potential sludge |oad. Okay?

In 1924, we -- in the spec, VY S049,
you'l | see a bunch of debris | oad cases that are based
on these sludge quantities based on the split
fracti ons of each of the punps.

Then at Al den, they ran the test on those
equi val ent debris quantities. Then the VYS --

DR. BANERJEE: | guess we have this in the
report that | need to | ook at, |ook at the basis of
how you did it. It's 1924? 1've got it. We'IlIl |ook
at it.

MR. BETTlI: So what |I'msaying is that --

DR BANERJEE: |'Il check.

MR BETTlI: -- 1924 we use as the basis,
then. Those head | osses are then what is used in our
808 calculation. Al right?

DR. BANERJEE: Now, the report, the head
| oss calculations, is it docunented in that one that
used H-1oss, then?

MR BETTI: Yes.

DR. BANERJEE: That was the ITS study?

MR BETTlI: Right. It's | think the 1924
cal cul ation. Bruce should have a copy of it with --

DR. BANERJEE: Yes. N neteen twenty-four,

we have t hat.

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

184
MR. BETTI: That was actually --

DR BANERJEE: Do we have that?

MR BETTI: It was --

DR BANERJEE: Well, 1'Il check it out.

MEMBER WALLIS: Make sure it's on that
internet thing we have access to.

DR. BANERJEE: Yes. N neteen twenty-four
is there.

MEMBER WALLIS: It is there? kay.

CHAI RVAN DENNI NG  Let's nove forward
t hen, pl ease.

MR BETTI: Thanks, Bruce.

Al right. Now, the thing that kind of
made our plant unique in this regard at the tinme was
a high quantity of paint assuned to end up in our
t or us.

We had contracted with CDI and GE to kind
of 1 ook at our paint and determ ne what was qualified,
what was unqualified. Wat they basically said was,
"CGee, we have to get in there. And we have to do --
you woul d have to do sone testing, |ook at this paint,
make sure if it's qualified or unqualified."

Because we had a deadline for conpliance
wi th 9603, the decision was made to treat all top coat

pai nting in our drywell and torus as unqualified until
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we proved it to be qualified.

That ended up with basically about 75, 000
square foot paint that ended up in our torus. And
that was the assunption that was used to devel op the
paint loadings that we wused in our paint debris
testing at all.

Then what we did is because we knew we
were doing settlenent tests, we tried to get a very
light paint. W tried to get a paint that was
representative of our paint, thin, in a size that
woul d have the | east tendency to sink.

So those were the characteristics that we
pi cked for the paint. W had a boundi ng anount of
paint. W picked the paint that was the sanme |ong
variety that we wused wuntil we tried to pick
t hi cknesses, dinensions, et cetera, densities that
woul d gi ve us the nost buoyant effect to the paint so
that it had the nost |ikelihood of being dried. Al
right.

DR. BANERJEE: | have here the sludge, but
it doesn't seemto be that nmuch, the nunber. |Is there
something weird in how | should interpret these?

MR BETTI: Yes, because each of those --

DR. BANERJEE: It says "Sludge 91.5

pounds.” Is this for per strainer or sonething?
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MR. BETTI: Yes. |It's per strainer based

on split fractions and fl ow and condi ti ons for each of
the strainers. So dependi ng upon the condition you're
tal king about, if you say you dunp a total of 700
pounds of sludge to your torus and you have three
punps, one core spray, two HR punps running, there
will be a distribution of that debris to the
strainers. And then we have a short-term strainer

| oading and then a long-term strainer loading. 1In
certain periods, they often turn on punps.

DR. BANERJEE: | guess we need to go
through this in detail.

MR BETTlI: W can do that.

CHAI RVMAN DENNI NG Cont i nue.

MR BETTI: Al right. To give you an
exanpl e on the sludge, in 2004, we did anot her sl udge
removal . That was 75 pounds after 6 years. And,
again, we're assuning 772 pounds in our test data. So
|"mjust trying to enphasi ze here that our testing is
done at very conservative val ues and our head | osses
were done with very conservative val ues.

Next slide, please. That concludes the
di scussion on the debris. And we have Bruce Slifer
we're goingtoturnit over tofor alittle discussion

on the issue of subnmergence and air ingestion.
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MR SLIFER. M name is Bruce Slifer. [|I'm

wi th Vernont Yankee.

W'l tal k about sonme of the testing that
has been done to determne if there's any potenti al
for formation of an air core vortex in air ingestion
t hrough t hese strainers.

There are a couple of tests that were
conducted which give sone indications of the
conditions under which this type of phenonmena m ght
occur. The first series of tests that | want to
di scuss are the Alden Research Lab tests that were
docunented in NUREG CR-2772.

Those tests were done with a strainer,
which is basically a strainer that was typical of the
strainer designs in place at the tine. These tests
were done in 1982. And this strainer configuration
was a codicle strainer, nmuch shorter in length than
the kinds of strainers we're tal king about that are
installed at Vernont Yankee today. But they still do
give sone kind of indications of the potential for
vortex formation.

The di aneter pipe was two feet, which is

MEMBER WALLIS: Horizontal pipe?

Hori zont al ?
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MR SLIFER Yes, it was horizontal. The

orientation was --

MEMBER WALLIS: So as is the distance of
both the top of the pipe. |Is that what it is?

MR SLIFER I'msorry? | didn't --

MEMBER RANSOM  The submrergence? |s that

the --
MEMBER WALLIS: It's fromthe top of the
MR. SLIFER  Subnergence is fromthe
center line of the pipe to the top of the pool. The

flowrate was 12, 000 gpm naxi nrum whi ch i s much hi gher
than the flow rates we see in our strainers. The
cal cul ated Froude nunmber was .8. And under those
conditions, they concluded that there was no air core
vortexing; therefore, no air ingestion.

Next slide, please. Mich nore typical or,
| shoul d say, applicable to Vernont Yankee's situation
today was EPRI testing of the PC stacked disc
prototypes. Again, the dianeter of the core tube is
two feet.

They did a test where the subnergence was
one and a half feet, which left the top portions of
the disc exposed and at a flow rate of 10,000 gpm

again with a fl owrate nmuch hi gher than we see typical
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of our strainers, calculated Froude nunber 1.11.
There was no vortex observed. |In the next slide
we'll show you a picture of that.

So this is the picture of that particul ar
test with a ran between 5,000 and 10, 000 gpm with the
upper portion of the disc exposed. |It's a bubble
formation in the pool, but there was no vortex
indicated and no air ingestion in this test.

Next slide, please. Now, specifically for
Ver nont Yankee, we have, of course, two different
types of strainers. There's a core spray strainer.
W had a maxi mum fl ow rate of 4,600 gpm submergence
of 4 feet, which is the basis that we use in our
cal cul ati on of avail abl e MPSH based on t he suppressi on
pool |evels after a LOCA.

Qur cal cul at ed Froude nunber based on the

core tube by an order of two feet is --

VEMBER WALLI S: Is this a different Froude

nunber than you had in the previous slides were based
on this?
MR SLIFER That was based on two feet.
MEMBER WALLIS: | had a |lot of trouble
with these different Froude nunbers. The Froude
nunber in the EPRI report is based on the subnergence,

and yours here is based on the tube dianeter.
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MR SLIFER Well, it's based on di aneter

and its submergence. Both the dianeter is inportant
for the exterm nation of the flow velocity.

MEMBER WALLIS: The velocity. WlIl, you
take velocity over the square foot of GD or you take
vel ocity over square root of GS.

MR SLIFER  GS.

MEMBER WALLIS: That's this definition
her e?

MR. SLIFER  Yes.

MEMBER WALLI'S: What does it say based on
a few cord, then?

MR. SLIFER  Well, because the second part
is the | ot based because of --

MEMBER WALLIS: The loss is based on the
gauge, but the Froude nunber is based on S

MR SLIFER It's based on S and D

MEMBER WALLIS: Yes. But based on
velocity, it's V over squared of GS.

MR SLIFER: Correct.

MEMBER WALLIS: So it's really what |
woul d call based on --

MR SLIFER. Well, the reason | did this,
because the second problemthat | show here is based

on the circunscri bed surface area that we tal ked about
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earlier.

MEMBER WALLIS: | see. Ckay.

MR. SLIFER  So that affects your approach
vel ocity.

MEMBER WALLIS: That's irrelevant. That's
based on the velocity of the surface area.

MR SLIFER: Correct.

MEMBER WALLI S: Ckay.

MR. SLIFER.  Again, based on the testing
that was done and those |ow values for approach
velocity and the I|ow Froude nunber, in that
subnergence, there would be no vortex formation

MEMBER WALLIS:  You know, there's a basic
probl em here that what happens depends both on the
Froude nunber and the ratio, S over D, and this other
geonetry of the strainer.

So just using Froude nunber alone isn't a
good enough criterion.

MR  SLIFER  Both Froude nunber and
subner gence.

MEMBER VALLI'S: | think you may be okay if
you use both of them here. |f you have bigger
subnergence and a snal |l er Froude nunber, --

MR SLIFER: Correct.

MEMBER WALLIS: -- that's okay. If you've
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just got one of them it's probably not all right.

MR SLIFER Well, this is really based on
both. It has the --

MEMBER WALLI S:  \What concerned nme was when
you had this fully | oaded strai ner which was sort of
one inch below the surface in the mnimm I|evel
That' s di sappeared now, has it?

MR SLIFER. Yes. [I'll get to that point.

MEMBER WALLIS: So that's old hat? That's
no | onger valid?

MR SLIFER That's true.

MEMBER WALLIS: Ckay. Because which
report was that? Was that the 1677 or was that nore
up to date than that? That was 1920, wasn't it?

MR SLIFER | believe it was 1920. |
think, as Rico explained --

MR. BETTI: Yes. | explained it. |
wanted to nmake sure that our strainers were designed
wi th sone nmargin And the cal cul ation there may have
had sone weak spots, but we knew we had significant
mar gi n.

And based on EPRI tests, et cetera, these
Froude nunbers, we really didn't think we had an air
i ngestion --

MEMBER WALLIS: That's where | have a

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

193

little trouble because you said you had this Froude
number based on | think a 5-foot or a 1.5-foot
subnergence. And then you applied it to what | ooked
like a .2 feet subnergence.

MR. SLIFER R ght.

MEMBER WALLIS: It didn't nake any sense.

MR. BETTlI: To clarify, that's not .2 feet
because the strain is 47 inches in dianeter plus .19
feet.

MEMBER WALLIS: So that's not down to the
axi onf?

MR BETTI: It's down to the axiom

MEMBER WALLIS: Al right.

MR. BETTI: And the velocity of our
strainer is quite a bit lower than the velocity of
that test. So that's the difference.

MEMBER WALLIS: | think it's not just the
vortex you're worried about because the floating
debris, the Armafl ex fl oats around and presunably gets
drawn --

DR. BANERJEE: It's the Arnaflex noving.

MEMBER WALLIS: -- to the region of the
strainer, which if you had a drawdown |ike this, you
woul d actually draw down the Armafl ex into the --

MR. SLIFER | think we've got the next
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sli de.

DR. BANERJEE: Because you argue that the
Armafl ex never gets to -- it wouldn't get to the
deeper one, to the CS one.

MR. SLIFER Basically if you used the
m ni mum val ues of the suppression pool you would
expect after a LOCAwith the debris floating on top of
t he surface, the subnmergence to the top of the debris
bed would be 1.8 feet to 3.3 feet for the strainer.
So the debris would be quite a difference above the
top of the debris bed.

MEMBER WALLI'S: The top, very top, of the

MR. SLIFER. Very top of the debris bed.

MEMBER WALLIS: Top to the --

MR. SLIFER: The top of the debris bed.

MR. BETTlI: So what we are theorizing here
is that .1 percent velocity, which is going to draw
the foam insulation down to 3.3 feet of water. |'m
not a fluid expert, but I wouldn't think so.

DR. BANERJEE: Well, it's nore the problem
with the CRS, rather than the RHR.  The concern is
because they are closer to the surface.

MR. BETTI: The velocity is |ower, yes.

MR. SLIFER: Again, the Froude nunber is
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MEMBER WALLIS: Now, what concerns ne a
bit here is that we have seen all these reports. And
sonme of us have read them | think Sanjoy and | have
read them And there seens to be a series of them
t hat devel op.

Soneti mes one i s repl aced by another. And
what you're telling us today is different fromwhat is
in the report. So all we have is sone sort of oral
presentation to go on. W don't have the sort of
final word witten down so we can really look at it
and say, "Yes, we believe it."

DR BANERJEE: Yes. The reason is it's
somet hi ng maybe that is very explainable, but, for
exanpl e, your case 2B is the worst case for your RHR
There your slide nunmber is 490-sonmething. And here
you're putting 722. Wiich is right? W don't know.

MR. SLIFER | guess all | can explain to
you is it's based on specific part flow. So this is
a fraction evaluation that needs to go into the
strai ner | oading.

If we had X quantity of debris in the
strainer, it's only a portion of that that would get
to the debris --

DR. BANERJEE: This is the total.
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MR. SLI FER: For one strainer.

MR BETTI: For one strainer.

MR. SLIFER: There are scenari os worKking
in conjunction with that debris |oading.

DR. BANERJEE: But, anyway, it's
confusing. |If after reading this report, | don't
under st and what you have done, then ot her peopl e woul d
al so be confused.

MR. SLIFER.  Nobody woul d be confused who
was involved with the 9603 process for a number of
years and went through these | arge desi gn changes and
t he acceptance of that nethodol ogy. None of us would
be conf used.

DR BANERJEE: But there was to be a final
docurnent, right?

MEMBER WALLIS: You have to convince
sonebody el se. That's the problem You nay be sure,
but you have to have sone sort of argunent which
sonmebody el se can foll ow

It seens to ne that probably you' ve got a
good story here. | think probably, probably you have
a good story, but it isn't really --

DR BANERJEE: |'m not convi nced about the
pai nt chi p busi ness, frankly, because that's a nmatter

of timng. |If you |look at the story in your reports,
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the argunent, really, is that early in your LOCA, the
| evel of turbulence is very high. But paint chips are
all entrained and everythi ng, whatever.

But t hen your approach velocity is, |ook,
because these things haven't clogged. Okay? So it's
only late in your LOCA that --

MR SLIFER  Yes.

DR. BANERJEE: But your core doesn't
cal cul at e buil dup, you see?

MR. SLIFER Right, but we coul d.

DR BANERJEE: You coul d.

MR. SLIFER | nean, we could bound your
assunption and say that for the mnute and 66 seconds
t hat the hi gh turbul ence phase happens, how nuch pai nt
could get -- you know, bound your paint. How rmuch
woul d get there? Wat would your head | oss be for
t hat event?

DR. BANERJEE: Well, yes. The first thing
is the assunption that high turbul ence only lasts for
60 seconds. When you have a LOCA coning into this
drywell and turning this thing off, | nean, any
turbul ence calculation you are likely to do is not
going to last for the 60 seconds. Even the decay of
t ur bul ence woul d take ruch | onger.

But, leaving that aside, the worst case
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here turns out to be the I B, where you' ve got the LOCA
going on and on for a |long period of time and keepi ng
on stirring it up from the viewpoint of the paint
chi ps.

That ' s al so docunent ed because you sort of
say that your |evel of turbulence is high for -- |
don't know -- many hundreds of seconds, see? So that
begins to look like the limting case.

"1l give you the references. It's your
own report.

MR SLIFER  \What | have here is our
submittal, which was from one of our reports, which
was the one we gave the nost scrutiny --

DR. BANERJEE: Right.

MR SLIFER -- to nake sure that it was
witten right. And this is page 16 of 32. And this
i s our Decenber 29, 1999 submittal for what we did for
the testing. This is BBY 99-164. What it says, the
section strain, it says, "At a nmedi umpool turbul ence
| evel, like for an I BA, nost of the paint debris
settled to the floor and little remai ns suspended
where it <could be ultinately deposited on the
strainers.

It was only at high debris turbul ence.

And t hen when you shut off the punps and you had the
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hi gh approach velocity using the circunscribed area
that you could get debris to conme to the strainers.

| f you had the high turbul ence, neither nukon nor the
paint could stick to the strainers because the
turbul ence velocities were nmuch higher than the
approach vel ociti es.

DR BANERJEE: Yes. | understand the
argunent .

MR SLIFER: In the internediate, we could
not keep the paint suspended. So | don't --

DR BANERJEE: Yes. But the turbul ence
level is arbitrarily set as high, nmedium |low. \Wat
does that nmean to begin with? But, |eaving that
asi de, your approach velocity always for these
strainers is based on your circunscri bed case because,
really, what is bringing the paint to the outside of
this is the flowinto those gaps. You know, as soon
as you come near to that, that's what the velocity is.

MEMBER WALLIS: It's unlikely to go out
again once it gets in.

DR BANERJEE: Yes. \Wiat does it do?

CHAI RVAN DENNI NG We're going to have to
bring this discussion to a close pretty quickly. So
why don't you take your |ast couple of slides?

MR. SLIFER This is ny last slide,
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believe. There was a question raised at some point
about the potential for not keeping the suction |ines
full. 1 think that may have been oriented on an
assunption perhaps if you --

MEMBER WALLIS: Only if you have a very
| ow | evel

MR. SLIFER:. Yes, very low level and a
hori zontal run. But, of course, there is a vertical
drop fromour strainer down to the punps, which are
| ocated on another floor. So those are seven feet and
eight and a half feet.

And, again, sincethere' s noair vortices,
the suction lines are kept full. And the static head
i s not degraded.

CHAI RVAN DENNI NG~ Tal k to us, then, about
if you know the nunbers, the head |osses you're
predicting through the debris in conmparison with the
six psi that is associated with the overpressure
credit.

MR SLIFER: CQur debris head loss is on
the order of half a foot. So we're talking |ess than
a couple of tenths of a psi.

DR. BANERJEE: But, of course, if they get
pl ugged up, it can be very high

MR. BETTlI: That is based on the strainer
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design head |osses, not based on cal cul ated debris
| oss.

MR. SLIFER: | guess we have to --

CHAI RVAN DENNI NG  What was that again?
Say that again.

MR. BETTI: It's based on the bounding
debris quantities used in the strai ner specifications
that we put here, Iike we don't take credit for sludge
reductions, new --

MEMBER WALLIS: Do you take credit for
t hat ?

MR BETTI: W do take the credit for the
mal di stri buti on.

MEMBER WALLIS: Because that is an
experi ment ?

MR. BETTI: That is an experinent.

MEMBER WALLI'S: So you're not really using
this NUREG correlation? You' re using the experinent?

MR BETTI: Correct.

DR. BANERJEE: And the experinent is a
single strainer, not for a stack.

MEMBER WALLI'S: An experinment assumes --
well, then in your experinment you' ve got nonuniform
distribution. So you' ve got |ess head |oss than you

woul d have gotten if you had used the correl ation,
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expect, because a correl ation assumes uni forns, which
woul d be nore conservati ve.

Anyway, | just don't know how we resol ve
this because it seens to be an ongoing discussion
here. And then we have to go on.

MR HOBBS: Well, this is Brian Hobbs.

| think keeping in mnd the purpose of
this meeting is to discuss the effects of power
uprate, we believe we have a conservative debris
guantity wused for our head l|oss design of our
strainers and that the design criteria are not
af fected by power uprate. That's sort of the gist of
our presentation today.

MEMBER RANSOM  Has there been any effort
to reduce the debris sources, getting rid of sone of
the insulation types in Vernont Yankee?

CHAI RMAN DENNING  We had a little bit of
that in the introduction, didn't we?

MR BETTI: Yes, | think that. | mean, we
had sone TenpMat in there that was tenporary
insulation. And that has been replaced with RM
i nsul ati on, one.

| think the biggest inprovenent we had was
-- | mean, the sludge source was prinmarily as a result

of old paint and problenms with paint in our torus.
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Wien we installed the strainers, we blasted.

So one of the key issues, real issues,
that you have in strainers is a conbination of nukon
and sl udge. Those are the two real culprits. And the
nukon alone isn't going to hurt it, if it's nukon and
sl udge.

And effectively what we do nowis we have
progranms in place -- and | can let ops. talk to that
-- to keep things extrenely clean. And so we're not
going to get a lot of sludge com ng out of our
containment in there. And then, two, as w tnessed
after 6 years of operation with our new paint in our
torus, we pulled out 75 pounds of debris.

So | think that's the key to focus on is
that we would like to get very little head | oss. And,
two, we use a conservative anmount of nukon transported
to our torus. That's a third safety feature.

MR. NICHOLS: Enrico, what you're saying
is that while we still retain those in our design of
the strainer calculation, designed head |osses, we
actually inmproved on that for what would actually
happen in the plant, which provides another set of
margin for what really occurred.

MEMBER RANSOM | had one ot her questi on.

On your picture, what is that current open area on the
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end?

MR NCHOLS: It's not. It's a closed
area on the end, probably a piece of plywod,
something that's --

MEMBER RANSOM This is part of the
strainer material closing the end.

MR N CHOLS: dCosing the end on our
strainer is a stainless steel plate with stiffeners,
just a solid plate.

MEMBER RANSOM  Just a solid plate on the
end?

MR NCHOLS: Solid plate on the end,
right.

CHAI RVAN DENNI NG Wl |, thank you very
much. We appreciate your flexibility in being able to
make this presentation on such a quick request. And
we're ready now to nove on to the source terms and
radi ol ogi cal consequences.

15. SOURCE TERMS AND RADI OLOd CAL CONSEQUENCES

M5. HART: H . I'mMchelle Hart. |I'm
with the NRR staff. |I'ma health physicist. And I
had the task of |ooking at the source terms and
radi ol ogi cal consequences analysis for the Vernont
Yankee ext ended power uprate.

Next sli de. | used the EPU review
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standard matrix 9 to do nmy work. And ny SEM was put
into that safety evaluation section 2.9.1 and 2.9. 2.
For the source terns for the radwaste systens
anal ysis, the licensee did | ook at the radiation
sources and the reactor coolant accident for the
constant pressure power uprate conditions and then do
continue to neet the requirenents.

For t he desi gn basi s acci dent radi ol ogi cal
consequences analysis, the licensee submtted a
separate alternative source term anendnment request.
And t hat was revi ewed and approved as anmendnent nunber
223 on March 29th of 2005. The dose anal yses did
assunme the proposed EPU conditions, 1950 negawatts
thermal, which is 102 percent of the operated power.

They followed the regulatory guidance
unl ess they justified it. And all the design basis
accidents do neet 10 CFR 50.67 criteria and the nore
specific criteria in the standard revi ew pl an.

MEMBER WALLIS: They neet the criteria,
but the margi n has gone down presunably because of the
bi gger source term

M5. HART: It's hard to nmake that one
criterion. They did do some additional things. They
took sone additional credit for renoval in the

contai nnent as well when they went to the new source

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

206

term

MEMBER WALLI'S: So they used a different
cal cul ati on procedure than before?

M5. HART: Yes, right. Right. And if you
| ook at the next slide, this is the changes that they
made in that alternative source termanendnent. Mst
of the changes were nmade in the LOCA.

For BWRs, the standard assunption is that
it is the tech spec |l eaking rate fromthe drywell for
the entire duration of the accident. They justified
reduci ng that after 24 hours to half of that |eakage
rate.

MEMBER KRESS: Isn't that what they al ways
do?

MS. HART: BWRs.

MEMBER KRESS: BWRs?

M5. HART: That's not a standard, no.

MEMBER KRESS: PWRs are.

M5. HART: PWRs, yes. Yes, PWRs, that's
a standard assunption, the reduction.

MEMBER KRESS: It's because you get a
| ower pressure.

M5. HART: Right, right. And that's how
they justified this reduction for the BWR They al so

took credit for the use of the SLC system running
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that after the accident to keep the pH level in the
suppressi on pool above seven so that you would not
have re-evol ution

MR. CARUSO So that means that there is
bori c acci dent rel eased i nto t he contai nnent foll ow ng
a Loca as part of the design mtigation.

M5. HART: That is correct. That is a
change that they made in their alternative source term
amendnent .

MEMBER VWALLIS: So they do change the
suppressi on pool pH, but doesn't the SLC system have
a low pH? | thought soneone set a -- it's an acid,
isn't it, a low pH?

M5. HART: It's an acid.

MEMBER KRESS:. Yes. You generally the
suppr essi on pool --

MEMBER WALLIS: There's no buffer.

MEMBER KRESS: -- pH to be higher. That
coul d be basic or neutral. | don't understand this.

CHAI RVAN DENNI NG Yes. But that's al so
surprising. Do you nmean in any LOCA they're now going
to operate the SLC systen?

M5. HART: That's correct.

MEMBER WALLIS:  So we coul d have chem cal

effects in the pool that we didn't think about before?
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VMEMBER KRESS: | don't know what chem cal s

are in SLC. | always thought it was boric acid.
M5. HART: |It's sodium pentaborate.
MEMBER KRESS:. Sodi um pent abor at e.
VB. HART: Correct, yes, sodium
pent abor at e.
MEMBER WALLIS: It's a buffering thing?

M5. HART: It's a buffer, yes. They're

buf feri ng.

MEMBER WALLIS: So it does go to a high
pH, then

M5. HART: It goes above seven.

MEMBER WALLIS: Right. So it's not
aci di c?

M5. HART: It's not acidic.

MEMBER WALLIS: So it has all the things
t hat BWRs have and all the chem cal effects that --

MEMBER KRESS: Sodi um pentaborate is not
what PWRs use, but --

MS. HART: No.

MEMBER WALLI'S: They use sonething |ike
that as a buffer.

MEMBER KRESS: They use a pH buffer, yes.

MEMBER WALLI'S: They don't use it for the

boron. They don't use it for the boron. They use a
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sodi um sonething for a buffer, but it's boric acid
t hey use.

But wait a mnute now. This stuff goes
into the suppression pool with every LOCA?

M5. HART: That is what they have assuned,

yes. They have special procedures that if they know

that a LOCA has happened, that they will inject that
within -- | can't recall the exact time, but it was
withinacertaintine frame. It's | think a couple of

days before they absolutely need to have it to nake
sure that they don't have iodine re-evolution.
MEMBER WALLIS: And this affects all the
stuff we were tal king about half an hour ago.
DR. BANERJEE: It depends when it's
i njected, | guess.
CHAI RVAN DENNI NG Let's nmake sure that
we're not msinterpreting. |Is there any
m sinterpretation here as to what is happening? |Is
i ndeed in every LOCA now you woul d operate the SLC
systenf? Is that a true statenent or not?
MR. PEREZ: (Okay. This is Pedro Perez.
Basically the way | look at it, there's
only one design basis LOCA. And with that event,
which is a high rel ease of source termfromthe core,

we wi || inject the sodi umpentaborate within two hours
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to keep the suppression pool pH, of course, the
recircul ati on, above 7 for 30 days.

CHAI RVAN DENNI NG Based on what do you
deci de that you had a | arge rel ease of radi onuclides?

MR. PEREZ: On the drywell high range
noni t or readi ngs.

CHAI RVAN DENNI NG  And do you know how
high? | nean, the silliness of what we are getting
ourselves into here is that the reality is in the
| arge LOCA, you have a trivial rel ease of iodine.

And we play this ganme of design basis
source terns for a certain purpose. And if we're
injecting SLC inappropriately and getting at the
guestions of chemical reactions in the suppression
pool and all this kind of stuff just because of a
regul atory conservati ve i nconsi stent way that we treat
desi gn basi s acci dents, we have | ed oursel ves down t he
wrong pat hway.

So it does require in coincidence before
you would operate the SLC an indication of the
substantial anmount of iodine release or could it be
just a gap release and we would wind up injecting
something? |Is that clear or not?

MR. PEREZ: Again, this is Pedro Perez.

The i ndi cati on woul d be over 500 ranki ne
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per hour in the drywell, which is extrenmely high
conpared to the normal. So you will have a very large
gap release. And basically this is primarily fromthe
nobl e gases.

CHAI RVAN DENNI NG Wul d a gap rel ease
gi ve you this?

MR PEREZ: Yes, sir.

CHAI RVAN DENNI NG Yes? It would give you
this? The gap rel ease would give you this?

MR PEREZ: Yes.

MEMBER WALLI'S: So this happens with quite
a few LOCAs.

MR. PEREZ: It will be basically the
desi gn basi s source termto assune a significant | evel
of damage in the fuel itself, starting with the gap
rel ease and t hen a subsequent overheating of the fuel,
rel easi ng your hal ogens and nore of the radi onucli des.

MEMBER WALLIS: This is in the design
basi s acci dent ?

MR PEREZ: Yes, sir.

DR. BANERJEE: How many fuel rods woul d
need to be danmaged? What sort of core damage is
needed?

MR. PEREZ: Again, Pedro Perez.

The AST application follows regulatory
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gui de 1. 103, where you have the prescribed rel ease for
actions and timngs. And we're talking about
basically 100 percent of the gas, noble gas,
activities released within I think 30 seconds. The
start is 30 seconds.

CHAI RVAN DENNING Al this artificial
desi gn basi s accidents cal culation that we do, well,
we're not going to solve this problemtoday. Please
cont i nue.

M5. HART: In addition, they took credit
for iodine renoval by the drywell sprays, both for the
particul ate and the el enental formof iodine, and al so
took credit for iodine deposition in the main steam
lines for any |eakage that would go past the main
steam | ine isolation valves.

CHAI RMAN DENNING  This is all --

MEMBER WALLIS: Part of those sprays that
bri ng down the pressure?

M5. HART: That's correct.

MEMBER WALLI'S: | thought they needed it
for MPSE.

MR PEREZ: Based on the iodine.

MEMBER WALLIS: It's another one of these
glitches in the design basis accident definition or

somet hi ng?

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

M5. HART: |'mnot sure | understand the
guesti on.

MEMBER WALLI'S: Drywell is best operated
when you cal cul ate these other calculations we have
seen for the pool tenperature?

MR. PEREZ: Yes. This is Pedro Perez.

Yes. The sane drywell sprays that are
credited for renoving the iodine particul ates, these
are the sane that assuned that have the maximum
condensation, if you would, of the condensi bl es that
mnimze the pressure that's credited in the
cont ai nment overpressure cal cul ati on.

CHAI RVAN DENNI NG Cont i nue.

M5. HART: Yes. They also continued to --
t hey | ooked at the rest of the design basis accidents
that do apply to BWRs, the main steamline break, the
fuel -handling accident, and the control rod drop
accident. For none of the accidents did they assune
control room isolation. They assumed just nornal
intake as they are unfiltered in | eakage.

Next slide. To go further into the SLC
system pH control to credit the use of the system
they discussed the reliability of the system They
al so di scussed t he procedures, conpensatory neasures,

and training. And there was also a revi ew done of the
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suppr essi on pool buffering adequacy by injecting that
sodi um pent abor at e.

And for the new justification for the
crediting iodine deposition in the main steam piping
and in the condenser, they | ooked at the seisnmc rug
inthis, the alternate | eakage treat nent pat hway. And
t hey al so di scussed and we found accept abl e el enent al
and particulate iodine renoval nethodol ogies and
assunpti ons.

That concludes ny presentation. Do you
have any further questions?

CHAI RVAN DENNI NG  No. Thank you very
much.

16. HEALTH PHYSI CS

MR. PEDERSEN. M/ nane i s Roger Pedersen.
I'"'m a senior health physicist in the fornmer Plant
Support Branch, the former D vision of Inspection
Program Managenent, Ofice of Nuclear Reactor
Regul at i on.

| 1 ooked at the health physics aspects of
t he Vernont Yankee EPU. Mbst of the health physics
i ssues associated with extended power uprate were
addressed and closed out in the review of the GE
topical report. There are a few specific exanples

whi ch were the topic of ny review
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The stroke of my review focused on first
verifying that the conclusions in the topical report
were still applicable to the Vernont Yankee
application and then focusi ng on t hose areas where t he
i ncreasing source term particularly N16 gamas in
t he steamsi de of the plant and sone gas i ssues, m ght
i npact both occupati onal doses and public doses of the
EPU.

Vell, there's alsoanissuewithregardto
post - acci dent access to the plant, the | essons | ear ned
fromThree Mle Island, item2.B.2 if you're famliar
with the | essons | earned task force designation.

The topical review, as | said, addressed
t he adequacy of the shield design for typical plants.
It does acknow edge that certain areas nmay have hi gher
dose rates depending on the plant-specific design.

So part of ny review was to verify that
the radiation zoning designations -- it's in the
current FSAR of the plant -- did not change. And the
licensee did verify that.

So that indicates that the dose ranges in
those normally occupied spaces of the plant during
normal operation are not significantly inpacted.

CHAI RVAN DENNI NG What are your

assunptions as far as what basically the source term
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i s under normal operation conditions? Is it assuned
that it's proportional to the power?

MR. PEDERSEN. Yes. That was the
assunption. As a first approximation in nost of the
areas, there are sone cases where that is not true,
particularly with NN16 on the --

CHAI RVAN DENNING  Yes. You're going to
tal k about N-16 a little bit nore?

MR. PEDERSEN: Yes.

CHAI RVAN DENNI NG Ckay.

MR. PEDERSEN:. The desi gn basis acci dent
or the post-accident access to vital areas of the
pl ant issue was actually addressed by the |icensee in
the AST submittal that M chell e spoke of a m nute ago.

Inswitchingtothe alternate source term
the |icensee included the post-accident access to
vital area evaluation with the other design basis
accidents. And they evaluated the doses to
i ndi vidual s doing missions out in the plant to
mtigate the course of an accident at the EPU power
rate, even though this was a pre-EPU anal ysis that
t hey did. And t hey denonstrated that they do neet
those criteria in the 737 2.B.2. That issue was
i ncl uded.

In terns of public doses, the significant
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i ssue that we focused on was the conpliance with 40
CFR 190, which is an EPA regulation. 1It's also

referenced in 10 CFR 2013. 01E, which is a design basis

of 25 mllirem per year to a menber of the public.
It's a public dose constraint, if youw |, as opposed
to the 100 mllirem per year dose limt that we have

in 10 CFR part 20.

The N-16 i ssue, the el evated N-16 fromt he
power uprate, does inpact that dose off site,
particularly from sky shine off the turbine
conmponent s, the turbine building, condenser, and steam
line in the turbine building.

You |l ook like you had a question. |'m
sorry.

CHAI RVAN DENNI NG Yes. As far as is nost
of the dose conming fromnoble gas rel ease from--

MR. PEDERSEN. No. At this point it's

N- 16.
CHAI RVAN DENNING It really is N16, --
MR. PEDERSEN: Yes.
CHAI RVAN DENNI NG -- not a sky shine kind
of thing?

MR. PEDERSEN. Yes. Even though the
concentration of N-16 com ng out of the reactor,

starting into the steam line, the concentration is
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constant, there is a 20 percent increase i n production
plus a 20 percent increase in steam flow. So the
concentration is constant.

There is actually a reduction inthe decay
time. The 20 percent higher flowrate results in the
N-16 getting to the turbul ent conmponents faster.

So the 7.2-second half-life comes into
effect. So there is actually nore than a 20 percent
increase in the N-16 decaying in the turbine and the
condenser. The shine, the scatter off of the
at nrosphere above the plant to the dose receptor off
site, sees that, sees that increase.

| have to apologize for this slide.
There's an error in it. |If you would ignore the
20.2-mllirem per year there? That is an erroneous
nunber. It actually included the non-N 16 direct
shine off to the off site, nost limting off-site
| ocation twice. It double added that.

So if you would just ignore that nunber
and read that slide or the third bullet to that slide
with the pre-EPU dose is 15 mllirem per year, 13.4,
the resulting from N-16, increases to not 20.2 but
18.6 mllirem per year fromradi ati on and sky shi ne.
There was a revision to the slide that didn't get

fully inplemented, and | apol ogi ze for that.
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VMEVMBER RANSOM It increases to what?

MR PEDERSEN. 18.6 is the total.

MEMBER RANSOM 18.6 is total, yes.

MR PEDERSEN. Fromtotal direct radiation
and sky shine to the nost limting | ocation off site,
not the 20.2. That was an error. In addition to the
N-16, there is sone shine from other conponents on
site, rad waste tanks and --

MR. CARUSO Can | just ask, 15 was
conposed of 13.4 from N 16 shine plus 1.6 of
everyt hing el se?

MR. PEDERSEN. The 15 millirem per year is
the current annual off-site dose fromthe direct
radiation and shine, N 16 shine. 13.4 of that
currently is from N 16 shi ne.

MR. CARUSO  Ckay.

MR PEDERSEN:. So that 15 will increase to
18.6 mllirem per year.

MR. CARUSO And of the 18.6, how much is

MR. PEDERSEN:. 16. 9.

MR, CARUSO 16. 9.

MEMBER KRESS: |s that cal culated at the
nearest point on the boundary?

MR. PEDERSEN. The nost limting, yes, the
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nmost limting point on the boundary. Now,
interestingly enough, 40 CFR 190, the EPA regul ation
is actually to an actual nenber of the public.

MEMBER KRESS: Which nay or nmay not be
t hat point.

MR. PEDERSEN. May or may not be that
point. But the licensee didn't take credit for that
in their calculation.

MEMBER WALLIS: \Where is this nmenber of
t he public?

MR. PEDERSEN: Excuse ne? Yes, | can't
point it out on a map, but it's the nost limting
| ocation according to the anal yses the --

MEMBER WALLIS: Trying to get highest
dose?

MR. PEDERSEN:. It is ny understanding it
is not too far from where the nearest nenber of the
public actually lives. There is a residence right on

MEMBER RANSOM And that's all year?
There's no fraction --

MR. PEDERSEN: Yes. They didn't take any
residency factor into consideration for that dose
factor.

VEVBER S| EBER: It's on the
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owner-control |l ed area fencepost. That's the cl osest
poi nt .

MR. PEDERSEN. Yes. Now, | have to point
out that these calcul ations are based on the
licensee's current off-site dose cal cul ati on nanua
nmet hodol ogy. It's a calcul ational dose, as opposed to
a noni tored dose, a neasured dose.

That met hodol ogy i s based on an enpiri cal
relationship that they determined by mneasuring the
dose at this location and correlating that to the
steam line ranp nonitor readings. So the dose is a
cal culation that uses the steamline rad nonitor
reading as a basis for running through the al gorithm
of the dose.

Now, subsequent to ne finishing ny review
and witing the safety evaluation, there has been a
guestion rai sed about that nethodol ogy. And we, the
NRC region | inspection program are |ooking at their
of f-site dose cal cul ati on manual cl oser.

There was an on-site revi ewtw weeks ago.
And there are a coupl e of unanswered questions at this
point. So there should be a star next to this. W
didn't open an itemhere. W don't have an unresol ved
issue in the reviewat this point, but that's pending

the |icensee being able to resol ve the open questions
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fromthe i nspection that is outstanding at this point.

MEMBER SI EBER: Did you | ook at itens that
are part of post-accident radiological conditions,
i ke post-accident sanpling kinds of things, |eakage
from equi pnent under recircul ation?

MR. PEDERSEN: The post-acci dent access,
the 2.B.2 itens, --

MEMBER S| EBER  Yes.

MR PEDERSEN. -- those vital areas that
are defined --

MEMBER SI EBER  Ri ght.

MR. PEDERSEN. -- in NUREG 0737, --

MEMBER SI EBER  Ri ght.

MR. PEDERSEN. -- yes, those are the
| ocations that an operator needs to access in the
plant to mtigate the course of the accident.

MEMBER SIEBER  And they shoul d be
accessi bl e?

MR. PEDERSEN: They shoul d be accessi bl e.
And those criteria --

MEMBER SI EBER  Are they?

MR PEDERSEN. -- it refers to GOC 19,
which this is not a GDC plant. So there's a GDC 11
that cones in there. But yes, they denonstrated a

| evel -- they calculated the 11 vital areas that they
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identified are accessible withinthe dose criteria 737
2.B. 2.

MEMBER SI EBER: Ckay. Thank you.

MR. PEDERSEN. M final slide is the
conclusion that's in the safety evaluation. The staff
concl udes that the EPU proposal neets the requirenents
in 10 CFR 20. And, again, that's with an asterisk
assumng that there is a satisfactory resolution to
t he out st andi ng questi ons concerning the of f-site dose
cal cul ati on manual, 10 CFR 50, appendix |, and NUREG
0737, item 2.B. 2.

The staff finds that the |icensee's
proposal is acceptable with respect to radiation
protection and ensuring that occupational radiation
exposure wll be maintained as |ow as reasonably
achi evabl e.

CHAI RVAN DENNI NG Thank you. Break tine.
What we' re going to do, we're going to have five extra
m nutes. So 2:45

(Wher eupon, the foregoing matter went off

the record at 2:26 p.m and went back on

the record at 2:46 p.m)

CHAI RVAN DENNI NG  And we're now going to
get into one of ny favorite subjects, probabilistic

saf ety anal ysi s.
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VR. NIl CHOLS: Today to make the
presentation on probabilistic safety assessnent for
the extended power wuprate, we have M. Vincent
Ander son, manager of the Risk and Reliability G oup at
Erin Engi neering and Jerry Head, the nanager of
Nucl ear Engineering Analysis for Entergy Nuclear,
Nor t heast .

Vi ncent .

MR. ANDERSON:. Good afternoon. |'Il be
giving an overview of the risk assessnent for the
VYEPU.

The approach taken to the VYEPU is the
same as done in past EPUri sk assessnents that you nmay
have seen, and the results are the sane, very simlar
to the past studies.

This first slide gives an overvi ew of the
status of the VYPRA program The internal events risk
nodel s at Vernont Yankee are a Level 1 and a Level 2
PSA, Level 1, as you know, being core danage
frequency, Level 2 release frequency.

The external events anal yses at VY were
devel oped as part of the individual plant exam nation
of external events in 1998, and as you know, cover
internal fires and sei sm c and ot her external hazards.

| nt er nal fires were done with the EPRl Fl VE
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nmet hodol ogy, and seism c was done with the EPR

sei smi c margi ns nethodol ogy, and the other external
hazards were done as a conparison against the NRC
standard review plan with the | PEEE gui dance of NUREG
1335, | believe.

CHAI RVAN DENNI NG  Are there any intents
to upgrade the internal fire's PRA?

MR. ANDERSON: Jerry woul d probably have
to answer that.

CHAI RVMAN DENNI NG Yeah.

MR. HEAD. Entergy as a corporation is
| ooking right nowin the 0805 potential that's com ng
out. W're |looking at that across the fleet and
trying to nake a determ nation which direction we'll
go. | can't give you an answer right now how we're
going to land as far as which plants we're going to
take down that path and what that tinmetable will be,
but | think those decisions are due by the end of the
year.

MR. ANDERSON. As you know, the NRC s
phased approach to risk regulation, utilities are now
considering the other aspects of the risk profile and
how they're going to proceed on themin the next
nunber of years.

So next slide.
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So the PSA that was used for the risk
assessment is an up to date PSA. It reflects the
current plant configuration. There was an NEl peer
review perforned for the VYPRAin 2000. All the A and
B facts and observati ons have been resolved. Those
are what are termed the higher priority facts and
observati ons.

The VYPSA is maintained and routinely
updated. It has been updated, | believe, five or six
times since the |PE submttal. The schedul ed updates
are perforned on a two cycle schedul e per procedure.

Next slide.

CHAI RVAN DENNI NG I's the PSA used for
operational purposes? Do you have it basically on
line, and do you use it when you nmke changes in
configurations?

MR HEAD: That's correct. Al of the
configuration risk managenent practices that we have
for normal operational and naintenance activities are
covered using this nodel.

MR. ANDERSON: The big ticket itens for
the inpacts due to EPU on the PSA cone from hardware
changes that are nade, procedural changes, plant
configuration changes and obviously the increased

power | evel.
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Conparing the nodifications of the VYEPU
with the PSA nodels, these are essentially the
i npacts. There are no new acci dent sequences
identified. The EPU does nothing that woul d change
the way accident sequences are nodeled or how they
progress other than certain timng issues.

There are no significant inpacts on the
following: initiating event frequencies. The turbine
tripinitiating event frequency was the only one that
was adjusted to predict or to bound any future
increase in turbine trip frequency to running the
third feedwater punp. That's just a predicted
adjustrment in the PSA nodel. CGbviously future
operating experience will actually determ ne what the
real frequency of a turbine trip is.

O the success criteriain the PSA there
was only one that required nodification due to the
EPU, and that was the requirenent of an additiona
safety valve for ATWS over pressure protection

The hardware changes as part of the EPU
resulted in no inpacts on the PSA. They are typically
like for like replacenents or enhanced conponents,
newer conponents, and in fact, the future may hold
that they operate nore reliably than the previous

equi pnent di d.
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And the procedural changes al so did not
warrant any changes to the PSA. Any changes to
procedures were so mnor that they had no inpact on
human error probabilities. The procedures are the
same. They just are m nor changes to reflect mnor
set point changes, et cetera.

CHAI RVAN DENNI NG But that doesn't nean
that the HRA probabilities haven't been nodifi ed.

MR. ANDERSON: That is a correct
st at ement .

The other inpact is due to the changes in
timng due to the increased decay heat |oad on post
initiator operator actions. Post initiator operator
actions are those obviously that are perfornmed in
response to an initiator. The PSA obviously has pre-
initiator operator errors, but those are obvi ously not
i npacted by the EPU

There's approximately 60 or so post
initiator actions in the PRA and those were
i nvestigated for changes, their probabilities, due to
decay heat | oad changes, and obviously not all of them
are i npacted by changes in decay heat |oad. Only sone
fraction of them are.

MEMBER WALLI'S:  Now, these, you say slight

decrease in tine.
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MR. ANDERSON:  Yes.

MEMBER WALLIS: And then | went to this
GENEDC 3309TP, and sonetinmes for certain actions the
ti me changes by what | ooks |like a snall anmount, but
t he probability, the human error probability, goes up
much nore than you woul d expect for that small tine
increase. It nust have sonmething to do with ---

MR. ANDERSON: That could be true.

MEMBER VALLIS: -- how long it takes to do
t he action or sonething.

MR. ANDERSON: Yes, that is true.

MEMBER WALLI'S: There are sone remarkabl e
changes of where the tine changes by 20 percent, but
the error goes up like three tinmnes.

MR. ANDERSON. Yes, right. Yep, yep
you're probably getting to those faster actions.

MEMBER WALLIS: Right.

MR. ANDERSON: A snmall change in tine --

MEMBER WALLI'S: The fact that you have a
slight decrease in time doesn't nmean that it's a
slight change in the probability of error.

MR. ANDERSON:. Correct., yep, yep.

MEMBER WALLI S: Ckay.

MR. ANDERSON. Yep, that is a true

statenent. Sonme of these --
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MEMBER RANSOM  The probabilities have

been taken into account then?

MEMBER WALLIS: He's going to get to it,
| suppose.

MR. ANDERSON: What was that question? Do
you want me to --

MEMBER RANSOM  Just whet her or not the
change in the probability in the occurrence had been
factored in.

MR. ANDERSON: Oh, definitely, yes.

MEMBER WALLI'S: Because it's part of the
PRA, isn't it?

MR. ANDERSON: Yes, yes. The human error
probabilities were recal cul ated based on the changes
in the timng.

MEMBER KRESS: So one tines ten to the
mnus three is three times ten to the m nus three.

MR. ANDERSON: Right, or an action that
was -- a one percent failure could go up to a five
per cent .

MEMBER WALLIS: Is this GE docunent the
basis for your probabilities that you use for hunman
errors?

MR. ANDERSON: | nust say | don't know

what CE docunent you're referring to.
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MEMBER WALLIS: It's one of the things

that you guys put on file for us to read.

MR HEAD: | believe that the GE docunent
and the PSA nodel both use the same root docunent for
a source for those nunbers. | believe those human
error probabilities were cal cul ated as part of the PSA
update and then lifted and put in the GE docunent, |
bel i eve.

MEMBER WALLIS: It says that they're
referring to a general -- so CPPU? [It's not specific
to Vernont Yankee.

MR NCHOLS: | believe that is our
subm ttal docunent.

MR NICHOLS: Oh, is that it? GCkay.

MR. ANDERSON. So that woul d be pl ant
specific nunmbers. [It's plant specific nunbers.

MEMBER WALLI'S: You have plant specific,
yeah.

MR. ANDERSON: Yeah, there's an EPU risk

assessnment that includes human error probability

changes. |It's a thick docunent.
MEMBER WALLIS: | was surprised that |
couldn't -- sone of these human error probabilities

were as large as 73 percent. Does that seemright?

MR. ANDERSON: Very few of them woul d be
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that, but yes.

MEMBER WALLIS: Very few, but there is one

in that table --
MR ANDERSON:  Yes.
MEMBER WALLIS: -- which is 73 percent,

whi ch seens --

MR. ANDERSON: Yeah, | know the one. Wen

you nentioned it earlier, that's reopening the MsSIVs
during an ATWS scenari o.

MEMBER WALLIS: That's right.

MR. ANDERSON: Yeah. The VYHRA, human
reliability analysis, was updated in 2000 to include
operator interviews, and so the operators were
interviewed for all, not all, but a large fraction of
the actions, and | believe that action requires an
estimated 15 minutes to conplete it.

MEMBER WALLIS: That's why. They don't
have nmuch nore margin.

MR. ANDERSON: No, you don't have much
margin, and it's a conplex action. [It's installing
junpers, and then you actually have to reopen the
MBI Vs, equalize them on both sides, yeah.

CHAI RVAN DENNING But ATWS is a | ow
probability event. So that even though --

MR. ANDERSON: Exactly.
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CHAI RVAN DENNING -- it's a high human

error here --

MR. ANDERSON: Right, exactly.

CHAI RVAN DENNI NG -- it doesn't nake that
much difference to the rest.

MR.  ANDERSON: That is a correct
statenent. W are tal king about changes in the short
time frane actions for ATWS, and those are where the
actions, the human error probabilities are nore
i nfl uenced conpared to others, but in the grand schene
of things, ATWS is six or seven percent of the overal
CEF profile. So you're getting m nor changes in your
overall CEF profile because ATWS is such a |ow
frequency acci dent scenari o.

And | guess we'll go to the next slide.

For exanple, since we're talking about
ATWS, | put up a few of the ATWS actions right here,
and you' ve seen them before. These are the faster
novi ng operator actions. They're not necessarily the
dom nant actions in a PRA. (Obviously the slick one
woul d be the nore inportant one of the ATWS actions
here, but in the grand picture of actions in the PRA
that's probably only nmaybe the fifth or sixth nost
important action in the PRA. The others are probably

way down there on the |ist.
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The timng, as you'll see, dropped 45
seconds or so out of five or six mnutes, and that's
the allowable action tine that the PSA determ nes
based on thermal hydraulic runs and assuned Q tines
and end tines of what the PSAs are concerned wi th, and
the time that the operator actually has to perform
that action is well within that.

For exanpl e, inhibiting ADS maybe a mi nute
and a half to actually do that with the feedback back
and forth anong the operators, and yet he still has
over five mnutes to do it.

CHAI RVAN DENNI NG Yes. Now, in comng up
with the realistic estimate for the tinme to do that
action, howis that really done?

MR. ANDERSON: That goes back to the 2000
human reliability analysis update and the interviews
with the operators and training staff at that tine.
So PRA engineers would sit down with operating staff
over the course of a couple of days and go through
scenarios and EOPs and ask them are they trained.
When was the last tine they trained on this? Are they
famliar with this action? How |long does it take to
doit? Is it apriority for you? Al of those sorts
of things.

CHAI RVAN DENNI NG  That was nostly though
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in interviews as opposed to, again, sinmulator
denonstration?

MR. ANDERSON: Mostly interviews, but I
believe -- and | may be stretching it here by telling
you -- | believe simulator observations were perforned
as well as part of that, but | do not know that answer
ri ght now.

MR. HEAD: Qur typical process within
Entergy is to look at the sinulator evaluations of
various events. As part of that process on the
update, we've not --

MR TABONE: Excuse nme. This is Chris
Tabone from Entergy.

These are sone of the ones that are |isted
there. Those quicker ones during the ATWS were the
ones we did do during -- inthe sinulator with a crew
and a st opwat ch.

MEMBER WALLI'S: What sort of probability
did you cone up with for these?

MR. TABONE: These guys are on the order
of one to two percent failure rates. They both depend
on the conplexity of the action and the timng. |[|'ve
got nunbers scribbl ed down here.

For exanple, initiation of SLICKis about

a bE to the mnus two failure rate that goes up to
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about an 8E to the m nus --

MEMBER WALLIS: So it's one in 20 or
sormet hi ng.

MR. TABONE: Yeah, it's one of those
things, those type of nunbers for the fast noving
actions.

MEMBER WALLI'S: And this is something that
says realizes he has an ATWS. Is this an action?

MR. TABONE: That is part of the
cal cul ati on.

MEMBER WALLIS: He has to realize he's got
one before he does any of these things.

MR.  ANDERSON:. Ri ght. The human
reliability analysis typically divides up a
recognition that there is an abnornmal event. The
di agnosis tine franme, then the execution, and then
uses a Gaussian distribution to cone up with the
i kelihood that he conpletes all of that within his
five mnutes or 15 mnute time frane.

Next slide.

MEMBER WALLIS: So if it's a clean ATWS,
he's probably okay. |If it's sonething unusual about
it, and one problemgoing back to TM was that there

were two things wong. The synptonms got sort of m xed

up.
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MR. ANDERSON: Ri ght.

MEMBER WALLI'S: And that's where you worry
about sonething here. |If it's straightforward ATWS,
that's probably okay, but if it's sonmething el se
happens to be going on at the sanme tinme, then it gets
conf used.

MR. ANDERSON: That is true, and the
nmet hodol ogy t hat VY uses, which is called EPRI 6560L,
it handles that on a broader |evel by assigning us
stress factors.

There are other nethodol ogies that
actually get into very fine details of what you
descri bed. Wat do the procedures |ook Iike? Wat do
the indications |look |ike? Are there double "not"
statenents, all that sort of thing?

The et hodol ogy for the EPU was primarily
the quantitative risk assessnent of the Level 1 and
Level 2 internal events, and the Level 2 being the
LERF net hodol ogy, the LERF risk netric.

Have you got a question?

MEMBER RANSOM No, I'Ill ask it the next
sl i de.

MR. ANDERSON: And then the other two
aspects were external events and shutdown events were

handled on a qualitative basis by looking at the
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results of the I PEEE, |ooking at the conclusions for
fire, for exanple, |ooking at the dom nant sequences
for fire and maki ng an assessnent of how EPU woul d

i npact those.

For exanple, fire is primarily dom nated
by fire induced equipnent failure conbinations and
|l ess so by any changes in operator actions and the
same with seismc. It's overwhel m ngly dom nated by
past industry studies, by seismc induced failures.
Random and human failures are a small percentage of
the seismic risk profile.

And then shutdown events is primarily
i npacted by the changes in the boiling tinme of the
fl ooded up | evel s, and those are already | ong ti nes of
operat or actions such that any changes of ten percent
or 15 percent over the course of six hours or ten
hours doesn't namke any quantifi abl e change to a hunman
error probability cal cul ation.

So the next slide.

And these are the final conclusions. The
delta DCF was cal cul ated three to the m nus seven in
the very small risk range of reg. guide 117, and LERF
was right at the border of very small and snmall and
delta LERF of 1E to the minus seven. And that's --

MEMBER WALLIS: A change in two weeks?
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MR. ANDERSON: | hope not.

MEMBER WALLI'S: Two weeks ago the nunbers
wer e bi gger.

MR ANDERSON: Ch, was that the
cont ai nment over pressure estinmate?

MEMBER WALLIS: | don't -- oh, maybe
that's where it is. Maybe |I'm confused.

MR. ANDERSON: And that's unfortunate
because the contai nnent over pressure --

MEMBER WALLI S:  Bi gger numnbers than these.

MR. ANDERSON. Well, yeah. Well, if we
were to do it without being forced down the path of
comng up with one, the delta risk for containnment
over pressure probably would be zero.

MEMBER WALLI'S: Now, does your PRA then
i ncl ude that sequence? It includes the probabilistic
analysis of the tenperature of the pool and the
probabilistic analysis of the failure of containnment
with the small hull and --

MR. ANDERSON:  No.

MEMBER WALLI'S: -- NPSA test not in the --

MR ANDERSON: That is -- that is not in
this risk assessnent.

MEMBER WALLIS: It's not in this.

MR. ANDERSON: If we were to put it in
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there, we would put it in here on a |ess bounding
approach than we did three weeks ago, yes, and then it
woul dn't change these nunbers.

MEMBER WALLIS: But it would change the
ot her one because for the other ones --

MR. ANDERSON: Yes.

VMEMBER WALLI S: -- you had to assune
somet hi ng.

MR. ANDERSON: Yeah, and we just went with
what people wanted to hear. Throw it in there and
assume it goes away. NPSH goes away if you've got a
hol e, but you require a lot of things rather than just
a hol e.

MEMBER RANSOM  Now, these nunbers include
credit for containnment over pressure, or do not?

CHAI RVAN DENNI NG  They're realistic

MR. ANDERSON: This is realistic analysis.
so yes. So the thermal hydraulic cal culations here do
cal cul ate what the containment pressure is, but the
i ssue about contai nment over pressure on NPSH, those
scenarios, that threshold was never net because you
only neet that |imting NPSH in design basis
assunptions of the 85 degree pool tenperature, 102
power, two signa decay heat, all that stuff, which the

realistic PRA doesn't do that.
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So we never get to that, needing that
requi renent for --

MEMBER WALLIS: You never get to it. |
t hought there woul d sone probability of gettingtoit.

MR.  ANDERSON: Yep, yep. There's
probability, yeah. I1f we would have to --

MEMBER WALLIS: You folks said this
business about if you were realistic the pool
tenperature is so much | ower.

MR. ANDERSON: Ri ght.

MEMBER WALLIS: And so on, but there nust
be sone probability of --

MR. ANDERSON:. There probably is. W
coul d probably |l ook at the --

MEMBER WALLIS: So there's probably sone
finite probability.

MR. ANDERSON: There's probably sone
finitelittle hair, exactly. That's a true statenent,
and we woul d have --

MEMBER KRESS: You would have to have a
pretty sophisticated uncertainty anal ysis.

MR. ANDERSON. Not to throw out a quick
nunber, but I'Il throw out. |It's probably E to the
m nus nine, E to the mnus eight sequence, you know.

MEMBER KRESS: Are you tal king probability
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or frequency?

MR. ANDERSON: Frequency of an accident,
| guess, you know, yeah.

MEMBER WALLI'S:  You'd have the hottest day
in Vernont in two centuries or sonething.

MR. ANDERSON:. Yeah, you'd have to have
that. You' d have to be running at 102 percent power.
W' d have to have the pool at its m ninmumtech. spec.
level, all those things together, and then have to
have the accident in question.

MEMBER WALLIS: But the pool never gets
anywhere near that tenperature when you're starting.
It never gets up to 90 degrees or whatever it is when
you're starting, before anything el se.

MR. ANDERSON. Yeah, ny guess woul d be
that's a true statenent, but | don't know. Chris, do
you have anyt hi ng?

It probably never got to --

MEMBER WALLI'S: Have they ever got to 90
degree full tenperature?

MEMBER SIEBER:. Well, you have to shut
down.

MEMBER WALLIS: Right.

MR. WAMSER: During certain system

surveillances, operational testing of the high
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pressure coolant injection and the reactor core
cool ant, those systens which are quarterly tests do
put us above the 90 degree range, but we have short
duration allowed for that.

MR. ANDERSON: Right, for that short
peri od.

MEMBER WALLIS: In nornmal operation it
doesn't happen.

MR. ANDERSON: Absol utely not.

CHAI RVAN DENNI NG Do you have any | eaking
SRVs?

MR. WAMSER No, and we have no recent
hi story of |eaking SRVs at Vernont Yankee.

MEMBER WALLIS: And if you did, you'd fix

MR WAMSER: That's correct al so.

CHAI RVAN DENNI NG What's the CDF itself?
|'ve forgotten

MR. ANDERSON. The CDF was in the range of
7.8E to the minus six per year for the base CDF and
went up to about eight-ish E to the mnus six per
year, and that's right in the mddle of the pack of
the BWR Mark 1.

CHAI RVAN DENNI NG | understand why we

| ook at delta CDF, delta LERF. | nean, that's getting
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to be part of this risk informed kind of environnment
we're in, but thereis a difference between | ooki ng at
an up rate and delta CDF and LERF and a constant power
where you have changes.

The reality is that just the fact of
i ncreasi ng power by 20 percent increases the inventory
by 20 percent, and neans that if our delta CDF had no
change at all, the latent cancer fatality risk
i ncreases by 20 percent, and the early fatality risk
probably increases by nore than that, and so | think
we have to be careful not to kid ourselves into
t hi nking that we get off by |ooking at these --

MR. ANDERSON: Ri sk netrics.

CHAI RVAN DENNI NG  -- risk netrics that
are poor measures, in sonme cases poor neasures of risk
itself; that there isn't an inherent change in risk
that's associated with the up rate, and | think that
our responsibility is to be sure that that risk still
is an acceptabl e ri sk.

And of course, we're starting out with a
| ow risk anyway to start off with.

MR. ANDERSON: That is true.

CHAI RVMAN DENNI NG But | think that the
guestion of how appropriate CDF and LERF are as

nmeasures when we're tal king about changes in power
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beconmes nore questionable than it does when we're
tal king about changes in configuration at a fixed
power .

| have sone questions about -- | knowit's
illegal for us to now go back and | ook at the risk
study that was done for the NPSH, but | had questions
about that anyway because | really didn't understand
the two configurations that are di scussed, and we | ook
at the difference between them

But in the words that describe the
configuration, it just didn't nmake sense to nme. Can

you explain that to nme again?

MR. ANDERSON. Right. | agree. Was it
the word "available"? | think there was sonme --
CHAl RMAN DENNING Well, | don't know.

You can explain the two configurations, what they
really --

MR. ANDERSON: So the base configuration
is the PRA with the EPU adjustnments to the PRA. So
we're starting by that.

CHAI RVAN DENNI NG Ri ght .

MR. ANDERSON: And it also has in it
initiation of energency containnent venting defeats
ECCS due to MPSH issues. That's already in the base

model .
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The next configuration does one sinple
change, and that is the addition of the probability of
contai nnment isolation failure or a preexisting |eak,
ei ther one of those, and the probability is determ ned
in various ways. And that was inserted as a failure
of ECCS in the sequences, and it was done across the
board to all sequences, and there was no additiona
mtigation of those probabilitiesto say really what's
the Iikelihood that I"mgoing to be at 90 in the pool
or I"'mgoing to be at whatever.

MEMBER WALLIS: G ven to all of these ECCS

sequences?
MR.  ANDERSON:
MEMBER WALLI S:
MR.  ANDERSON:
t he sequences, yep.
MEMBER WALLI S:
bi g ones.
MR.  ANDERSON:
bi g ones, yep.
MEMBER WALLI S:
MR.  ANDERSON:
MEMBER WALLI S:
ones.

MR, ANDERSON:

Yes, it was.

But you don't need --

We don't need it for al

You only need it for the

You only need it for the

So that's vary strange.

Yeah, that is true.

Wth the least l|ikely

Ri ght .
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MEMBER WALLIS: So you're erring way on

t he way.

MR. ANDERSON: Right, and that's the
double edged sword of trying to take bounding
approaches. You know, there's the one side. You take
a bounding approach just to show things aren't
significant with respect to sonme criteria, but then
you also are forced to start saying that's proper
assessnments right there. That's just ridiculous to
assign it to every single sequence, but it was
i ntended to be a boundi ng assessnent.

CHAI RVAN DENNI NG Any ot her questions
about PRA? No?

Thank you very much

MEMBER KRESS: Well, | guess | do have
one. Does your PRA have capability of doing paraneter
uncertainty, Monte Carlo type?

MR. ANDERSON: It does now.

MEMBER KRESS: It does?

MR. ANDERSON: Yes, and that was perforned
for that conservative containnment over pressure
assessment. Paranmetric uncertainty analysis wasn't
performed at the tinme of this EPU risk assessnment a
coupl e of years ago, but you know, based on know edge

of what the paranetric uncertainty analysis is at VY
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and at other plants, the nean propagated uncertainty
probably only changed by ten percent, and it woul dn't
bounce you out of the very small risk category.

MEMBER VWALLIS: |I'msorry. He left you
off. I'mtrying to digest what you just told ne.
When you make this change, you sort of say that
there's a contai nnent | eak.

MR. ANDERSON:  Yep.

MEMBER WALLIS: And you said it defeats
all of the ECCS?

MR, ANDERSON:  Yep, yep.

MEMBER WALLI S:  So none of the ECCS works?

MR. ANDERSON: Correct.

MEMBER WALLI'S: Then why is the effect so
smal | ?

MR. ANDERSON: There are other systens.
There's alternating --

MEMBER WALLIS: There nust be.

MR. ANDERSON: Yeah, and there is also --

MEMBER WALLI'S: So you're really saying we
don't need ECCS at all.

MR. ANDERSON:. Excuse ne. Excuse ne. Low
pressure ECCS. Those are al so | ow pressure systens.

MEMBER WALLI'S: Low pressure, right. It's

the recirc. |It's not the high pressure.
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MR. ANDERSON. So if we're on high

pressure acci dent sequences.

MEMBER WALLI S: Ckay.

MR. ANDERSON: Yeah, those are only LPCI
and course --

MEMBER WALLIS: It's just a recirc.

MR. ANDERSON: Yeah. Thank you.

MEMBER WALLIS: You're going to nmake it
all clear for us now

MR. ANDERSON: Thank you goodness.

MR STUTZKE: H . |'mMrty Stutzke from
PRA Licensing Branch A in the Division of Risk
Assessnent. That's under our new reorgani zati on. You
see ny old affiliation there.

Yeah, | find it interesting that all of
t he questions are deferred to the PRA, which is al ways
at the end of the day.

In anticipation and maybe sone |essons
| earned, ny next slide is nmy sunmary.

(Laughter.)

MR. STUTZKE: It seens |ike we al ways get
cut off, but the basic summary here is that | feel
that the |icensee has adequately nodeled the risk
impacts in his PRA The risks are, in fact,

accept abl e because the Reg. Guide 1.174 --
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MEMBER KRESS: What is your reaction to
Rich's cooment that LERF and 1.174 ought not really be
applied to power up rates?

MR, STUTZKE: Well, ny reaction is we
probably need to | ook beyond that. | think we need to
be | ooki ng at perhaps | ate sequences, |ate rel eases,
as you had indicated, perhaps the use of conditional
contai nment failure probability.

It's true the sorts of issues that you're
dealing with in power up rates aren't well captured by
PRA. It's al nost beyond the nethodol ogy's capability
to do in any reasonabl e fashi on.

MEMBER KRESS: Unless you go to full Level

MR. STUTZKE: Unless you go to full Level
3, in which case you would be so overwhel ned by the
uncertainty that you wouldn't show much delta.

MEMBER KRESS: Well, maybe you ought to
deal with the uncertainty, too.

MR. STUTZKE: Right.

MEMBER KRESS: Well, let ne ask you
anot her question about that second bullet. One of the
principles in 1.174, well, two of them one of themis
that the plant should conply with all of the other

body of regul ati ons when they're dealing with one area
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where - -

MR STUTZKE: That's correct.

MEMBER KRESS: -- you're changing it.

How do you know that's true?

MR STUTZKE: That's the traditional
determnistic analysis portion that the other
branches do.

MEMBER KRESS: That's the inspection and
t he assessnent?

MR. STUTZKE: |nspections to enforce the
regulations like this. For exanple electrical-
nmechani cal , they worry about conpliance wth
regul ati on.

MEMBER KRESS: So that's what they're
doi ng when they're --

MR. STUTZKE: That's right.

MEMBER KRESS: -- going through the SAR

MR STUTZKE: |In other words, out of the
five key principles of risk inforned deci sion naking,
nmy branch | ooks at nunber four: what's the inpact on
ri sk?

MEMBER KRESS: Right, but the other people
| ook to see if they neet these other --

MR. STUTZKE: Right. W rely on the other

people to do their assessnent as well.
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MEMBER WALLI'S: And there is no regulation

about NPSH.

MR. STUTZKE: There's no regul ation that
prohi bits crediting over pressure.

MEMBER WALLIS: That's why you say it
conforms to the regul ati ons.

MR. STUTZKE: That's right.

MEMBER WALLIS: There are reg. guides
t hough. They're not regul ati ons.

MR STUTZKE: But those aren't
regul ations. They are one acceptable way of
conplying with regul ation.

Al right. Let ne junp to the second
slide to rem nd you of kind of the game rules of the
ri sk evaluation here. First of all, the EPU subm ttal
is not risk inforned under Reg. Quide 1.174. The
licensee didn't submt it that way, and therefore, our
reviewis altered in sone respects.

O course, we're using the EPU review
manual , RS001, and it tells me licensees need to
performrisk eval uati ons to denonstrate that the risks
are acceptable, but it doesn't define what acceptable
risk is in this review standard, and to deternmne if
speci al circunstances exist, that could potentially

rebut the presunption of adequate protection provided
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by the alliance conplying with the existing regul atory
requirenents.

Ckay. W have definitions or exanples of
types of special circunstances in the standard revi ew
pl an, Appendix D. Gkay? For exanple, conprom sing
defense in depth, things like that. And in fact, SPR-
19, Appendix D, one of the exanples of a potential
special circunmstance is power up rate. GCkay? So
that's why we do these sorts of reviews.

But realize we're using the PRA the risk
evaluation to drill down into the EPU to see if we
could find sonething that could potentially be a
problem And the fact is after all of the EPUs we've
| ooked at in PRA space, we don't tend to find very
much risk, and I think it goes to the questions that
Dr. Kress was saying earlier. |It's alnost as if PRA
is incapable of finding the actual risk to the way we
currently practice it.

We woul d need to extent a full Level 3 or
sonmething like this. So ny feeling is it would be
unusual for nme as a risk analyst to find something in

EPU t hat one of the ot her technical branches wasn't on

top of already. |In other words, we would confirm and
say, well, how bad could it really be in risk based,
i ke that.
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Ckay. Slide 4.

It's interesting. | was struck when VY
was maki ng their presentation. They didn't | ook at ny
slides, and | didn't |ook at their slides, but you'l
see the sanme information here, like this. So they've
done a full power Level 1 PRA. Realize their internal
events nodel is a linked event tree approach. It's a
support state approach inplenented in the risk man
sof t war e.

MEMBER WALLI'S: So you're describing now
what they did, not what you did?

MR. STUTZKE: Ri ght.

Sei smi ¢ margi ns net hod, EPRI -5 nethodol ogy
for fires, the so-called hypho-related risk based on
revi ewi ng, again, standard review plan requirenents.

They do have -- they didn't take the
credit probably that they should. They have a ful
Level 2 PRA. It's not just a sinple large early
rel ease frequency cal cul ator.

MEMBER KRESS: Does that mean it has
fission products in it?

MR. STUTZKE: Yeah. It goes all the way
out to release fractions.

MEMBER KRESS: (kay. That's nice to know.

MR. STUTZKE: That's inpressive. You
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don't usually see people take the effort to maintain
this type of nodel anynore.

So on Slide 5, again, as they had
previously noted, they nade a small increase to the
turbine trip frequency. This is to account for the
fact that the post EPU plant requires three out of
three reactor feedwater punps, whereas the pre-EPU
pl ant only required two out of three.

kay. So a trip of a single feedwater
punp may cause a partial |oss of feedwater, but that's
bend in the PRA under turbine trip. Wen they say
| oss of main feedwater, they nean total |oss of main
f eedwat er.

| looked to see why there were no other
changes to the initiating event frequencies |ike this.
One of the things | noted was the turbine bypass
capacity has decreased under EPU. They're generating
nore power, but they haven't added any valves like
t hi s.

Vell, the fact is that they don't use
turbine bypass to avert reactor trip above | think
it's about 30 percent or so. So it has no influence
on it.

One of the big questions is what is the

i mpact of LOOP frequency, |oss of off-site power
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frequency like this. As you' ve heard earlier, the
licensee is making and has nmde extensive hardware
nodi fications to naintainreactive load, rew ndingthe
mai n generator, a |large capacitor bank, et cetera, et
cetera.

They al ready have actions to preserve grid
stability in place, and some of those actions nay
necessitate | owering power as they need to.

Finally, | |ooked at the LOOP frequencies
in their PRA study, and | conpared it to the recent
LOOP frequency data estimated by the Ofice of
Research. These are frequenci es research had
generated in response to an NRR user need follow ng
t he August 2003 northeast blackout, and in fact, the
nore recent research data indicates a | ower LOOP
frequency than the |icensee was currently using. So
| think they've bounded it pretty well |ike that.

On Slide 6, noinpact on LOCA frequenci es.
One that | had probed them about concerns inadvertent
open relief valves, | ORB sequences, and the reason is
that el sewhere in the submttal they tal ked about the
possibility of flow induced vibrations inducing
i nadvertent open relief valves or causing stuck open
relief valves.

So | had posed an RAI for them and said,
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you know, the gist of it was how cone it's discussed
in this one section and the PRA is rather silent on
it.

And they provided these explanations to
nme: no change in the seating force on the pil ot
val ves; any possible fl owinduced vibrations woul dn't
be transmtted actually to the valves, and so forth
and so on.

| think notably if the valves were, in
fact, | eaking, they woul d detect it, and if necessary,
shut the plant down to fix it. So it wouldn't
degenerate into a true inadvertent open relief valve
initiating event like this.

| looked at all the other hardware
nodi fications. There's nothing they' re doing to
support systens that would cause nme to believe they
would change the frequency of support system
initiating events. No change in internal flood
frequenci es, again, because they're not changi ng any
of the hardware; they' re not changi ng howt hey i nspect
it or how often.

As | was pointing out, the internal fl oods
are part of what they call the internal events PRA
It's not a separate study. |It's enveloped in there.

Ckay. As far as accident sequences, they
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did what | considered a rather extensive set of MAAP
runs to assess the inpact of the proposed EPU on the
Level 1 PRAs, 60 MAAP runs. That's quite a lot. |
was i npressed by the anmobunt of effort they put into
it.

O course, one can debate whether MAAP is
a good code or a bad code and for various reasons that
are wel | beyond nme, but they have a tool and they used
it, and I think that's noteworthy |ike this.

CHAI RVAN DENNI NG And basically they used
to determ ne success criteria?

MR. STUTZKE: Success criteria and tim ng
of operator actions that drive the PRA, and |'lI
expl ai n about how that's used in sonme detail.

They di d add an extra spring safety val ve,
whi ch changed the ATWS success criteria. Again, |
asked about the reduced turbine bypass capacity. It
doesn't affect the success criteria for ATWS |ike
t hi s.

The last bullet, we've already talked
before about the credit for containnent accident
pressure to maintain a positive suction head.

Real istic evaluation indicates that they don't need
the credit, that MPSH woul d be adequate w thout it.

As you're aware, they have done sone
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sensitivity studies. |'ve done sone sensitivity
studies trying to get around the nodeling uncertainty
onthis. Following ny return from Vernont a coupl e of
weeks ago, we framed sonme additional questions,
requests for additional information. W had di scussed
this with a licensee, and | think formally they were
sent out |like yesterday or today or so.

So I'm awaiting their response to ny
formal questions.

MEMBER WALLI'S: Does this give what | was
| ooking for earlier, which was sort of probability?
They said the realistic evaluation shows it's not
needed. But is there sonme tale of the uncertainty
di stribution where in one case out of 1,000 you m ght
need NPSH?

MR, STUTZKE: Well, it's true, but you
woul d be tal ki ng about uncertainties that PRA anal ysts
don't normally deal with. You're tal king about the
uncertainty --

MEMBER WALLIS: That's good for you to
deal with.

MR. STUTZKE: The actual uncertainty in
the calculation of available net positive suction
head, for exanple, the friction factor is unknown.

The strain of |oading is unknown.
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MEMBER WALLIS: Tenperatures and

ever yt hi ng.

MR. STUTZKE: Like that. Wen a PRA
anal yst does these, we use realistic assunptions. 1In
ot her words, we don't deliberately add conservatism
but as raising up the decay heat or things |ike that.

And we define a definition of core danage.
Normally it's peak center |ine tenperature exceeds
sonme value or the core is uncovered with no hope of
refilingit, sone success criterialike this such that
one may nmeke a thermal hydraulic calculation. W can
determine yes or no, was that definition of core
damage reached or not. So it's very black and white
for us. W don't really look at the uncertainty in
t he PRA cal cul ati on.

MEMBER KRESS: There's two parts to this
uncertainty. There's the uncertainty in the actual
net positive suction head you're going to get as a
result of the debris build-up and the pressure drop
and stuff, and then there's the uncertainty in the
actual pressure in the containnment.

Now, the PRA could be used to get that
second part.

MR. STUTZKE: That's right.

MEMBER KRESS: And it looks to ne like it
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woul d be a rel atively easy uncertainty analysis if you
had the data to do the other part and then overl ap the
two uncertainties.

MR STUTZKE: Well, | don't know that |
would say it's easy. |'munaware that anybody has
tried to calculate the uncertainty in the pressure
response.

MEMBER KRESS: Well, you've got the
nodel s.

MR. STUTZKE: It's true, and you would
have to run the nodels. You' d have to nake many MAAP
runs in Monte Carlo fashion

MEMBER KRESS: You'd have to hook it up to
a Monte Carl o.

CHAI RVAN DENNI NG But PRA has not treated
phenonenol ogi cal uncertainties inthat way, and agai n,
there are kind of two kinds of uncertainties here.
There's a variability, but I don't think that's what
really is the element here. | think it really is
phenonenol ogi cal uncertainty in the ability of our
nodel s to predict those phenonena, and we just don't
address it.

I f we did address them it woul d probably
appear in the uncertainty in the risk nunber rather

than inthe -- if you |l ooked at a CCDF, it would be in
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the uncertainty in the CCDF, not in the shape of the
CCDF, although the two -- it can reflect back into the
nmean probability, the mean risk that we deal wth
typically, but it's conplex, and there is sonme work
being done along these |ines on treatnent of
phenonenol ogi cal uncertainties, but there's no PRA
that has really treated that in the past, that kind of
treatnent.

MEMBER KRESS: The only place | want to
use the PRAis to find the uncertainty in the pressure
that you're going to get in containment, and | think
you could deal with that very nicely. [It's a blow
down, LOCAs, and you nmay have to put in sone
probabilities of |eakage and stuff Iike that, but
that's what | want to use the PRA for.

And then you say, now, we've got this
ot her aspect of the flow through the ECCS system and
the spray system and the debris build-up and whet her
or not the uncertainties inthe LOCA generating debris
and getting there. That's another -- | don't think
you can use the PRA for that, but you' ve got nodels
for it, and | think you could --

CHAI RVAN DENNI NG  How did you say you
were going to use the PRAto give you a pressure? You

use the code to give you pressure.
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MEMBER KRESS: Well, you use sonething

l'i ke the bl ow-down nodels that are in the codes.

MEMBER SIEBER: | would actually prefer
not to see PRA used in this, but | think that the
fourth bullet here is extrenely inportant with regard
to preserving things |like defense in depth and
i ndependence of barriers and so forth, and if a
realistic determnistic evaluation would show that
cont ai nment acci dent pressure credit i s not needed for
MPSH and that an appropriate phenonenol ogi cal and
sensitivity studies were done, agai n, in a
determnistic way, then you could preserve the
concepts of defense in depth and so forth and use t hat
as the basis for allowing a power upgrade to the
extent that it would be allowed under the conditions
that are there.

|'d prefer that approach

CHAI RVAN DENNI NG  Yes, and I'd like to
ask Entergy if there's anybody that could speak to
that. Have you considered that approach of the
realistic analysis wth sone consideration of
uncertainties on this NPSH probl enf?

Because it certainly is one that gives us
a lot of difficulty,a nd | think that the direction

that Jack is going is one that is very appealing, and
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" m just wondering whether you' ve given thought to
t hat .

MR. NICHOLS: Well, we've given thought to
it. This is Craig Nichols from Entergy.

Since it's not allowed to do a realistic
LOCA, et cetera, by rules, we cannot do that. W have
done that in sensitivity space and provided that
information to the staff for their use, and | believe
as we showed in our earlier presentation, such
treatment that way in realistic space in al nost every
domai n shows that, as stated here, COP would not be
needed.

MEMBER WALLIS: You showed us a little
table, and it just said taking this tenperature, this
tenperature, and so on, and then the full tenperature
was 169 rather than one -- but that was only a few
cases, and what would really help ne, and it's al ong
the lines Jack is saying, is if you could go through
putting all of the uncertainties, and then you would
say realistic evaluation wth the consideration
uncertainties shows that the probability that the
contai nment accident credit wll be needed is one in
ten to the mnus six or sonething. Then we can nmake
an i ndependent judgnment about, well, okay, we don't

need it with PRAs and everyt hing.
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MR. N CHOLS: | think now | understand

what you're asking for.

MEMBER WALLIS: It | ooked as if that would
be the case.

MR. NICHOLS: A uncertainty treatnent --

MEMBER WALLIS: But you didn't go that
far. | nmean you were still conservative in sone other
respect.

CHAI RVAN DENNI NG~ Wel |, recogni ze, again,
we' re not asking you for anything here. W're just
exploring what you' ve done. You know, there's no
direction or request from us.

MR. NI CHOLS: W do understand the request
or the --

CHAI RVAN DENNI NG But we're just curious
whet her you' ve done it --

MR NICHOLS: -- the curiosity.

CHAI RVAN DENNI NG -- and whet her you had
any data that woul d have hel ped us al ong those |i nes.

MR. NI CHOLS: W have done sonme work in
that area. | don't believe that we're ready to
present it now.

MEMBER WALLIS: Well, | think the staff
di d sonething, too. The staff |ooked at uncertainties

and then this NPSH problem too, and sort of said,
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well, there were so many conservatisnms that it won't
be needed, but it was not done in a very conpl ete and
guantitative way.

CHAl RVAN DENNING Well, let's pretty
Marty a little bit because he cane up with success
criteria that he wused in his analysis, and |'m
curious. Could you talk to us about those success
criteria that you used there?

MR. STUTZKE: Well, let ne speak generally
how PRA anal ysts di vi nes success criteria. Wen a PRA
anal yst tal ks about success criteria, normally it's a
very clear-cut situation. For exanple, one has a
three-train systemand | want to know do | need one
out of three punps working or two out of three punps
wor ki ng.

Ckay. That is a big difference. kay?
It's unlikely that | would m ss sonething or it would
have enough phenonenol ogical uncertainty in the
t hermal hydraulic cal culation that | coul d ever change
nmy opi ni on between one out of three versus two out of
t hree punps.

| would remind you that a | ot of the | PEs
and certainly when | first got into the business, we
never ran codes like MAAP to determ ne success

criteria. It was a back-of-the-envel ope cal cul ati on.
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kay?

That was adequat e because we coul dn't have
been that far off. That was the judgnment |ike this.

When you deal with the i ssue of credit for
cont ai nnent acci dent pressure, you know, now you're
pushi ng sone of the cherished beliefs of PRA anal ysts
that we can't divine success criteria |like we do and
we need to do a | ot nore work.

You know, ny feeling, let's -- the other
thing | would say is let's don't get confused between
a PRA versus a probabilistic propagation of
uncertainty. Right? That's sonething that anybody
can do. It's just a function of random vari ables, and
| apply the appropriate distributions and | cal cul ate
it.

MEMBER WALLIS: But it really does apply
in a PRA. Wen you' ve got to make a decision is it
successful or not, this thermal hydraulic uncertainty
really does cone into that decision if you did the
whol e Joe.

CHAI RVAN DENNI NG W don't do the whol e
Joe.

MEMBER WALLI'S: But you don't do it. You
don't do it. You can't.

MR, STUTZKE: No.
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VMEMBER S| EBER: It's the definition of

what does wor ki ng mean. You know, sonetines it works,
sonetines it doesn't.

MEMBER KRESS: The reason | suggested the
PRA for one part of it is because you ve got the
frequencies and the LOCAs built intoit, and it's not
the probability long term Well, it's probably --
it'"s an initiating event tines the probability.

MR. STUTZKE: So to answer Dr. Denning's
guestion, howdid | come up with the success criteria?
| assuned them | said if this is true and this is
true and this true, | can develop a nodel, and this is
the delta CDF

CHAI RVAN DENNING And the criteria you
used, if | renmenber it, was that RHR availability
wi thin four hours or sonething like that. |Is that --

MR. STUTZKE: Suppressi on pool cooling.
The assunptions were whenever | needed to have sone
sort of accident sequence that dunped heat into the
Taurus (phonetic), okay, and | needed to be able to
run either | ow pressure or core spray punps, and there
was a hole in the containnent so that | had no over
pressure, and the suppression pool cooling wasn't
started in four hours. That seens to be a difference

between ny analysis and what the |icensee had done
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because | understand the suppression pool needs sone
time to get heated up before we actually create the
probl emw thin PSH, whereas in their analysis it just
goes off the core damage basically. It's one of the
reasons why they got such a large delta CDF as
conpared to | did because they mde different
assunptions in the sensitivity anal ysis.

The idea is --

MEMBER WALLIS: Ten tines as nmuch as you
did, didn't they?

MR STUTZKE: Yeah, ten tinmes as nuch. It
has caused ne considerable | ost sleep over the |ast
coupl e of weeks trying to understand why did they get
such a big nunber |ike this.

CHAI RVAN DENNI NG Wl |, we heard a | ot of
it right here as to why the nunbers are bit.

MR. STUTZKE: Yeah, but again, it's an
idea that let's nake sonme assunptions and do a PRA
cal culation, and the idea is that if the delta CDF
you know, the change inrisk is small enough, you gain
sone |level of confort with that result. That's the
i dea.

Okay. | presune | will be back to speak
tothe full comrttee on contai nment acci dent pressure

|later on. So let's --
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MEMBER SI EBER. That woul d be a good

assunpti on.

MEMBER WALLIS: So you're going to |ose
some nore sl eep before then.

(Laughter.)

MR STUTZKE: Either that or | need to
find a new job.

MEMBER SI EBER: No, just |ose sone sl eep.

MR STUTZKE: Yeah, but I'Il table it now
because the licensee hasn't fornmally responded to ny
RAIs, and I'm in the process of revising safety
eval uati on now.

kay. So on Slide No. 8 --

MEMBER WALLIS: WAit a minute. Let's go
back. They're in the process of responding to your
RAIs and all of this is going to be finished by next
week or not?

MR ENNIS: This is Rick Ennis.

As | had nentioned yesterday, the intent
is to be able to discuss this as full conmttee at
| east verbally. W don't think we have tinme to fully
revise the SE and issue it again.

MEMBER WALLI'S: But these RAIs are going
to be responded to by next week?

MR ENNIS: W had requested that they be
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responded to by Friday, this Friday. And we have
drafts on a conputer here now, responses to those.

MEMBER WALLIS: | don't think it would be
good to cone to the full conmttee with too many of
t hese | oose ends, the RAI's not responded to and t hi ngs
l'i ke that.

MR. HOLDEN: Yeah, this is Corney Hol den.

| think the other point that we nade at
the start, the SE right now, we've drawn a concl usi on
on the SE in that we've asked for additional
information and risk and will include that, and that
wi |l suppl enent what we al ready have.

CHAI RVAN DENNI NG  What they said was
based upon the PRA work that the staff had done,

t hey' ve concluded the acceptability in that.

MR STUTZKE: That's correct.

CHAI RVAN DENNI NG And that this was not
t hen dependent upon resol ution of those RAISs.

MR. STUTZKE: Right. | haven't decided
yet, nor have | discussed with ny nanagenent, but you
know, the PRA evaluations that | did, the scoping
anal ysis may disappear from the safety evaluation
altogether. W nmay rely on the |icensee's work,
review it, and consider that it's acceptable.

MEMBER WALLIS: That's surprising. |
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nmean, the fact that you did this confirnmatory anal ysis
| think helps us. It would be a pity if it al
di sappear ed.

MR. STUTZKE: That's why | need to
di scuss.

CHAI RVAN DENNI NG  Ckay. Conti nue.

MR. STUTZKE: Ckay. On Slide No. 8
there's no changes to the failure rate data that the
licensee is using in their PRA. It seens reasonable
because as |long as operating ranges, linmtations on
equi pnents are bei ng observed.

There was a change in the probability of

stuck open relief valve, SORV. | apologize. This is
not worded very clearly. |In fact, right nowit's
nonsense.

The idea is this. As you increase decay
heat and you have a reactor trip of some sort, the
val ve chatters nore. |t opens-closes, opens-closes,
opens-closes, right? And it will do that nore often,
ext ended power uprate conditions than not, and so
every tinme you challenge the valve to open, you fai
to reseat it and create an acci dent sequence.

The | i censee had | ooked at several ways of
doing this. One was just adding up 20 percent to the

failure probability of the valve, being 20 percent
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decay heat. At the lower end, they will say, "Wll,
the valve reliability, if it sticks open, it wll
stick open on the first demand. So there's no
change. "

They actually | ooked at a nunber of MAAP
runs for transients and counted the number of relief
val ve cycles and cane up with this 15 percent. So |
think they've got it reasonably bounded here.

"1l point out stuck open relief valve
sequences don't contribute notably to their risk at
all.

CHAI RVMAN DENNI NG What does a realistic
nodel 1 ook Iike for a stuck open relief valve as far
as the data is concerned? Do they stick open on the
first one or do they stick open on the tenth one or is
it --

MR. STUTZKE: Well, that's the problem
Sone people believe if it failsit will fail the first
time, but once it gets exercised, it can recede.
O her people believe it's a matter of wear. So it
wants to stick open on the |ast cycle.

|"ve seen people try to apply binom al
distribution to it and say it has got a constant
probability of demand, and so | count that up, and you

get a range of answers in there.
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MEMBER WALLIS: And if it leaks, it |eaks

whet her a PWR, and you probably build up boron, but
you don't in this case.

MR STUTZKE: No, you won't.

| mean, when | say "stuck open,"” | mean
stuck open enough to create small LOCA or medi um LOCA

MEMBER WALLIS: Well, | know. | was
t hi nking of TM again. The stuck open probably was
related to the history of that |eaking valve over a
period of tine.

MR STUTZKE: Yes.

CHAI RVAN DENNING  You're saying the
sticking open was? |'mnot sure that's true.

MEMBER WALLIS: | think it was. It had
been | eaki ng nore and nore over a period of tinme, and
| think that -- well, it's a red herring.

CHAIRVAN DENNING It's a different
argunent .

MR, STUTZKE: Human reliability. 1 was
intrigued this norning and this afternoon when you
gent |l emen were di scussing human reliability with ot her
peopl e and was very glad that Dr. Apostolakis is not
sitting here to interrogate nme this afternoon.

But | wanted to try to --

MEMBER KRESS: He'll get his chance next
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week.

(Laughter.)

MEMBER SIEBER  He will be next week.

MR. STUTZKE: It's inevitable, right?

| wanted to give you a little explanation
of howtimng of operator actions is used to determ ne
their probability of occurrence Ilike this and,
therefore, to give you sone idea of changes of timng
driven by the extended power uprate and what that
really means in here and to try to rem nd you of sone
feat ures.

I, 1ike nost PRA anal ysts, develop a tine
sequence of an event. So we'll say at time zero the
event occurs. At tine one there's sone conpelling
signal that the event has actually occurred,
enunci ated responses, things |like this. The
conpel ling signal, that is what tells the operator go
do sonething. So now he's reached sonme point in his

procedural space telling himto do things.

At sone later tine, we'll call it T2, it's
what 1'Il call the point of return. |[If they take
action after that tinme it's of no avail. T3 then

woul d be sone time when a bad consequence occurs as a
result of the failure like this.

So the total tinme frane from TO to T3,
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that's what you get out of a thernmal hydraulic
cal cul ation, a MAAP run. The exanpl es that were being
di scussed this norning, that's the 6.2 mnutes
avai lable tinme to inhibit ADS being reduced down to
5.4 minutes. So that's an actual thermal hydraulic
calculation like this, although I will point out in

the early days of PRA we used to do those by paper and

pencil, 60 mnutes to half an hour, things |ike this.
The time fromwe'll call it the point of
return to the bad consequence, that's the

i npl enentation tinme. That's the tine it takes the
operator to physically get out of his chair, go up to
t he board, figure out which control to operate, push
t he button, and do what he needs to do.

Ckay. For in control room actions, that
time does -- inplenentation tinmes tend to be very
short, right, unless the control roomis physically
big. 1've not been in the Vernont Yankee contr ol
room |'ve been into several, for exanple, at N
Reactor where the control room is about 30 neters
long, and it's a hike to get fromone end to the
other, and the inplenmentation tinme is inportant |ike
this.

So the tinme between the conpel ling signal

and this point of no return is called diagnosis and
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decision nmaking tinme. | call it thinking tine, the
fancy nane "cognitive tinme."

So now t he oper at or perceives sonmethingis
am ss. Ckay? He needs to overcone his shock. He
needs to figure out what's going on like this. He
needs to recall his training and deci de out of all the
t hi ngs he knows, what's the appropriate thing to do?

In the case of this inhibit ADS, it would
appear that he's got about four mnutes to sit and
t hi nk about what he needs to do until the tine he
actually needs to do it.

Well, that four-mnute tine is called the
avai lable time, and that is one of the inputs into the
cal cul ation of the cognitive error probability. | say
one of the inputs because the hunan error probability
not only depends on tinme, but other sorts of factors,
t he man- machi ne i nterface, psychol ogi cal stress, work
| oad, training procedures, things like this.

Al of these factors are put into an HRA
guantitative nodel to generate the final nunber. One
of the questions that was raised this norning i s what
about sinultaneous actions. During an ATWS there's a
| ot going onin a very short tine, the need to inhibit
ADS, the need to inject slicks, the need to |ower

wat er | evel down to tap, to reduce the power.
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HRA people tend to think of those as
operator burdens, and they are treated by certain
performance shaping factors, notably the workload
performance shaping factor. So if he has multiple
concurrent actions going on, we as a higher
performance shaping factor -- it's basically a
multiplier onto a basic probability. So it just
scales it up like that. GCkay?

In addition, each one of these human
actions nay be nodel ed separately. |t appears they're
on separate basic events in the nodel, and HRA
anal ysts are very careful to worry about the
dependency anong those actions, the idea being, for
exanple, if he fails to inhibit ADS, maybe he doesn't
understand what's going on, and so he will fail to
| oner the water | evel and fail to inject slicks. He's
got a total brain loss. He's confused. Ckay?

And HRA people try to handle that with a
dependency anal ysi s.

As far as Vernont Yankee goes, they did a
| arge anount of work on the human reliability,
probably nore than |'ve seen for a while. For
exanpl e, they | ooked at the man-machine interface to
deci de whet her t hose performance shapi ng factors woul d

be affected, and the answer was no |ike that.
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So, in other words, they're considering
the change in display, the span of instrunments and
things like this, the training in order to handl e the
new pl ant .

They went down and they | ooked at their
post initiator human actions, their 59 in their nodel,
and they recalculated 41 of the probabilities |ike
this. They had enpl oyed a screening nethod that was
based on primarily inportance nmeasures. They | ooked
at conbi nati ons of Fussell-Vesely inportance nmeasures
and ri sk achi evement worth.

Then they al so had another one that said
any human action that had less than 30 mnutes
available tine we will reassess like this.

MEMBER KRESS: How did they know what
val ue of, say, Fussell-Vesely or RAWto cut off and
say, "We'll not deal with those below that"?

MR. STUTZKE: It appears to nme they picked
t he magi ¢ nunbers out of 50.69, the Fussell-Vesely of
.005 and the risk achievenent worth of two. So |
asked themin RAI. | said give nme all of the human
errors, even the ones you screened out, and | want to
| ook at themand see whet her | agree that they should
be screened out or not.

And so | looked at all 59 of them and
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agreed with their assessnent because the ones they
threw out aren't affected by the tim ng trenmendously.

Real i ze whenever you start the screening
process on inportance neasures, basically you're
trying to save yourself sone analysis tine. Let ne
cal cul ate 41 instead of 59.

MEMBER KRESS: Not nuch difference there,
is there?

MR, STUTZKE: Well, nmy feeling nowis with
tools like EPRI's human reliability calculator, it's
just as easy to do 59 rather than to defend why I
pi cked these 41s, you know. You can save yourself an
RAI, things like that.

So anyway, | go and | ooked at what they
t hrew away and convi nced nyself that it |ooked pretty
good, and then they recal cul ated these probabilities
to handl e the shorter available response tinmes, and
that's all put into the nodel

As | had said before, they |ooked at the
dependenci es. They reassessed the dependencies in the
nodel. It appears to be al nobst an anal ysis, conplete
new anal ysis from scratch rather than just presumn ng
what they had done before was okay. So | feel that
they' ve done a pretty good job with | ooking at the

human reliability.
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The thing that | would point out in all of
this, when we go back to the tinme Iines, we have an
uncertainty of how rmuch available tine there really
i's, phenonenol ogically and things |ike this. There's
an uncertainty in how nuch tinme it takes the guy to
respond, inplenentation tine.

So by necessity then you've induced an
uncertainty then in the available tine. Okay? So |
don't know whet her | have got four mnutes avail able
to think or three and a half mnutes or whatever it
is.

On top of that, now!| put that nunber into
something called a tine response correlation or tinme
reliability correlation, dependi ng on who you want to
call, but the idea is that on the X axis it says
here's the available tine, and on the Y axis it says
here's the magic probability of failure, right?

These curves are a dine a dozen. Right?
If I put five HRA analysts in the room | would have
ei ght curves. kay? There's not a |arge consensus on
it. It's one of the sore points with Professor
Apostolakis. It's Iike why do you use this NUREG and
why don't you use ATHENA.

VWell, that's just another NUREG and you

know, which one is the right one to use? And the fact
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is there's not good consensus anong the conmunity as
to what the appropriate thing is, the point being that
when you see a small change in tine, say --

MEMBER WALLIS: But can | ask you this one
that | was referring to, the GE-3309TP? |Is that a
good one?

(Laughter.)

MR STUTZKE: |'d have to | ook to see what
they actually did, which nunmber they had, but no
matt er which, you know, | feel |ike you' re damed if
you do and dammed if you don't. No matter which book
| pull out of ny bookcase, sonebody will say | should
have used that one. Ckay?

MEMBER KRESS: George will say that now.

MR STUTZKE: You will see in VY
unfortunately | didn't have a chance to present it,
but I have done a sensitivity to the human reliability
nmet hod, and | pulled them out from over about a 20-
year span, and you'll see the nunber doesn't change
t hat nuch.

Vell, one of the reasons is that the tine
response correlation is derived out of sinulator data
that industry did, EPRI did a long tinme ago, right?
That the only way to get this curve is enpirically,

and then one can argue whether it fits to a Wibold
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distribution or a log normal, which is one of the big
screani ng argunents that you hear in this.

But the fact is you' re dealing with a
pretty sparse set of data, and you're trying to
extrapolate it or interpolate it to situations where
maybe it doesn't apply like this.

Now, the result of this is tremendous
uncertainty in the results of the PRA |ike that.

Okay. Next slide.

Okay. This shows you the inpact of the
extended power uprate on core damage frequency by
conparing it to the Reg. Guide 1.174 risk acceptance
gui delines. You notice the guidelines are actually
the stair step function. The bottom step, the bottom
tread there is the region of very small change in
risk, and that's where the black dot is, and that's
where they cone out.

For the mi ddl e step we have snal|l changes
inrisk. Well, if it's in Region 2, it may still be
acceptable. GCkay? Wen you get into the Region 1,
that's when we really begin to worry. Ckay?

Wth respect to this review of the
extended power wuprate, if their risk nmetrics had
| anded in Region 1, | would begin to question adequate

protection. That's kind of my personal trigger,
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al t hough there are no hard and fast rules on this, but
you can see clearly from the risks that they've
actually calculated here that they're in the very
smal | regine.

MEMBER KRESS: Now, that's the risk of
internal events?

MR STUTZKE: Yes, sir, that's what |
wanted to point to. |In fact, that dot nobves up
diagonally to the right because there's risk from
external events in the base nodel, and there's a delta
risk due to external events that they' re not
guantifying. There's also risk due to shutdown and
| ow power event, okay, l|ike that.

MEMBER KRESS: So you sort of have to
guess how far it goes.

MR. STUTZKE: That's right.

The other thing I'll point out is these
are not hard and fast boundaries between the region.
They're fuzzy. Okay?

CHAI RVAN DENNI NG You know, in this case,
| think the external events, you know, they're
unlikely to be significantly changed here.

MR STUTZKE: That's correct.

CHAI RVAN DENNI NG  And the | ow power for

the argunents they nade. So it's not as obviously a
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deficiency as we see in some cases of application of
1174 where there really are things that could
significantly affect like fire risks and stuff |ike
that. | don't see that here.

MR. STUTZKE: vyeah, that's correct, and
we'll talk about what's missing in a few ot her slides
here.

kay. As far as to the inpact on the
Level 2 PRA, again, the |licensee had done a nunber of
MAAP runs to support their EPU.  No changes in the
Level 2 success criteria. The actual nodeling of
acci dent progression, the BIN categorizations I|ike
this, basically the results of the delta LERF nunber
they calculate is being driven by the delta CDF from
the internal event, fromtheir nodel like this.

They did | ook at sone snmall changes in
timng to see whether it made any difference or not,
and it doesn't appear to be very strong. So when you
pl ot this up against the risk acceptance guidelines,
you have what |1'Il guess personally -- I'll say what
a regul ator hates to see. Now we're on the cusp here.
Ckay? 1've got sonme sort of guideline, and | am smack
dab right on top of that guideline, but | know ny
guideline is fuzzy and I know that this dot is fuzzy,

t 00.
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My point is I'mstill acceptable. Ckay?
Region 2 is still acceptabl e under certain conditions
like this, but now you can see |I'mgetting closer to
the boundary. So what's the inpact on LERF from
external events?

And now | nmay be actually pushing it a
little bit. So we need to consider the external
events in sone detail. They hand run the EPRI 5
nmet hodol ogy, t he fire i nduced vul nerability
eval uation, basically went back and | ooked at it again
to see if changes needed to be made to it.

As you know, what you're doing in the EPU,
it doesn't change the drivers to the nethodol ogy. For
exanple, vyou're not physically changing the fire
protection system You' re not adding conmbustible
| oading, things like this. So the frequency of fires
shoul dn't change. The plant responds won't change
noti ceably.

Now, five is a sem-quantitative result,
but the CDF it calculates is not as good a fidelity as
the CDF fromthe internal events. It's kind of gauge
to tell you, gee, which roomreally is the problem
point likethis. |It's a ranking nethodol ogy al nost in
my m nd.

So t hey didn't det erm ne any
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vulnerabilities when they relooked at their five

study, and | think that's a reasonabl e concl usi on.
For the seismc PRA study, nonselect 14,

they' ve used the EPRI seisnic nmargins nethod. That

was part of their | PEEE response, and | dug into this

a little bit follow ng our nmeeting in Vernont,
notivated by questions that Bill Sherman had asked
like this.

When the |PEEE submttal guidance cane
out, NUREG 1409, Vernont Yankee was identified as a
focus scope 0.3G plant. Wat does that nean?

Ckay. W have to realize that NUREG 1407
assigned every power plant in the country to one of
four categories. You either had a 0.5G review | evel
eart hquake. Those were the plants in California. You
had a reduced scope set of plants. Those were |like
Crystal River or Turkey Point down in Florida where
t hey don't have a | arge sei sm ¢ hazard, and everyt hing
el se was poured into the 0.3G category, everything.

Ckay. That 0.3G category is called a
review |evel earthquake, okay, and it is |oosely
related to the seismc hazards at the site, but if you
read 1407, Appendix A, it explains why it's not
directly tied intorisk. 1It's not like |I'm saying,

gee, the frequency of an earthquake of 0.3G is bel ow
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ten to the minus six. That's a false interpretation
of this nunber.

Ckay. By conparison, the operating basis
eart hquake at VY is 0.07Gs. A shutdown earthquake is
two tinmes that or .14G

The focused scope neans that they're
limted when relay chatter was evaluated to review
relays that weren't in the USIA 46 programli ke that.
Relays are inportant here because that's the
contai nnment isolation signal that nay inpact over
pressure potentially.

But when you | ook at the seismc risk,
things that drive seismc risk |like changes to
structures so that you have turbine building colliding
with the reactor building things, nothing is
happeni ng. They're not nodi fying the structures; they
didn't nodify the equi pnent nounti ng.

Specifically | | ooked up t he HCLPF val ues,
hi gh confidence of |ow probability of failure, for
reactor coolant system in containnent, and they're
greater than the 0.3G screening criteria. It means
these are very rugged systens. |It's not |ikely that
an earthquake woul d simultaneously create a LOCA and
fail the containment.

So as a resul t there's no new
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vul nerabilities that have beenidentifiedarisingfrom
t he EPU concerning seismc risk

On Slide 16, the shutdown ri sk eval uati on,
again, it'saqualitative assessnent, and the | i censee
pretty well discussed it earlier today. W don't
create any new initiating events. No reason to
suspect that the frequency of already identified
shutdown initiating events woul d i ncrease.

There are sone small changes to the core
boil down tinmes for the post CPU because the decay
heat is a little bit higher.

Shoul d shutdown cooling fail, the plant
has redundancy and di verse systens, | ow capacity decay
heat renoval systens, but because the capacity is
smal ler, they may be precluded if you were to | ose
themshortly after shutdown, but again, this seens to
be a mnor effect |ike this.

And, again, sone small reductions in
avai |l abl e operator action tinmes. Again, as | pointed
out, if you have four hours to respond and the delta
is ten mnutes, it's alnost no change at all |Iike
this.

Agai n, you control outage risk and attract
configurati onal risk in general. They have

conmput eri zed risk nonitor that they will maintainlike
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t hi s.

kay. Slide 17 is the discussion of the
PRA quality here. Basically the quality is okay
because the PRA has been based on their | PE and | PEEE
submittals, which the staff has al ready accepted sone
years ago.

They did have a peer review owners group
back in Novenmber of 2000. Al of the Category A and
B findings have been resolved. | actually | ooked at
those findings to see what the probl emwas and what
action they had taken to resol ve them and pretty well
agree with them

"1l point out |I've been involved in two
of the pilot programs for Reg. Guide 1.200, which was
our PRA quality reg. guide that endorses the ASME PRA
standard, and the nature of the facts and observati ons
that | read for Vernont Yankee were very simlar to
what | observed in those pilot prograns. Ckay?

So their PRA quality is as good or as bad
as nost everybody else's is in the industry, in ny
opi nion, like this.

In addition, the staff, as you know,
mai ntai ns SPAR nodels that drive the significance
determi nation process, notebooks. The staff had

actual ly gone up and benchmarked the PRA agai nst the
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SPAR nodel in May of 2003.

| ' d asked RAI specifically onthis because
it appeared the core danamge frequency changed by, |
guess, a factor of two over a couple of nonths, and
was ki nd of perplexed about why that happened, and
they were nodifying their PRA in result to this
benchmar ki ng nodel

Ckay. So | think we have good agreenent,
t hat they' ve been responsive. M/ opinion is their PRA
is of adequate quality to drive the sorts of risk
eval uations they need to docunent the CPU |like this.

Yes, there are things that could be
i mproved. | was encouraged to hear themthinking
about fire PRAs and getting away fromthe EPRI FI VE.
| woul d encourage them | think that's the right way
to go.

CHAI RVAN DENNI NG Can | add ny agreenent

with that, not that it will influence then? But I
certainly would like to see theminfluenced that
di rection.

MR. STUTZKE: W need all the support we
can get here like this. | think personally nethods
like FIVE and seisnmic margins, they were good at the
time, but we can do better now, and there's no excuse

not to do any better now W have the conputer tools,
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so let's use them But a personal opinion of mne,
al though I'"m certain nost of the people that | work
wi th woul d agree whol eheartedly.

Okay. So the conclusions are, again, ny
second slide that | had showed you earlier. | think
t hey' ve done a good j ob of nodel i ng and addressing t he
risk inpacts within the linmts of the PRA. They're
clearly in conpliance with Reg. Guide 1.174 accept ance
gui delines. There's nothing |I've been able to
identify as a special circunstance so far that would
guestion a presunption of adequate protection at this
tinme.

Furt her questions?

CHAI RVAN DENNI NG Any questions?

MEMBER KRESS: Good j ob.

CHAI RMVAN DENNI NG Yes, | agree. (ood
job. Thank you very rmuch

MR STUTZKE: Thanks.

CHAI RVAN DENNI NG  Thank you.

kay. M. Shadis, are you ready to talk
to us?

PARTI Cl PANT: Do you want to nake a
presentation to us? |Is there anyone el se who wants to
nmake a presentation?

Any ot her public conments?
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CHAI RVAN DENNI NG Pl ease nmake sure you

speak into the mc and identify yourself.

MR. HOPENFELD: M nane is Joe Hopenfel d.
|"ma consultant to New Engl and Coalition

"1l be very, very brief because | spoke
for half an hour a couple of weeks ago. Let ne repeat
nmy concern

First, very sinple. Wat happens to a
damaged dryer that is exposed to DBA |oads? 1'd like
to remind you, and | think it was nentioned here by
Entergy, that these plants were designed to w thstand
DBA. So it's true the conputer codes that were used
40 years ago are a little bit different than the
conmput er nodel that we're using today.

And based on ny experience with PWRs,
you'll find new things, new | oads under DBA condition
that you didn't see before. (bviously they have not
at that time considered it a dryer that contains
certain distribution of cracks of unknown size and
unknown | ocati on.

That issue should be addressed, and |
haven't heard it discussed, only very briefly.

The second issue, and | can go through
this very, very quickly, has to do with the iodine

spi ke or iodine releases. W heard this presentation
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in the afternoon, and | haven't heard anything said
about the iodine uncertainty.

There is a generic issue that is
unresol ved. Wen you operate with EPU, under EPU
conditions, the flow rates are higher. So the
concentration of iodine is lower, and if you renmenber
or you can go back to the database and you' Il see when
the concentration is lower, there's a potential for a
much hi gher iodine spike, and I'mnot talking factor
of two or three. |'m talking an order of nagnitude.

So are we aski ng oursel ves are we neeting
the 10 CFR 100 or the 10, what is it, 50.69? That
i ssue hasn't been even touched on, and | thi nk we have
to assure ourselves that under the EPU conditions you
neet the requirenent, the | egal requirenents.

And what | would like to rem nd you, that
t he database on which the iodine spike is based on,
it's purely enpirical, and it is not -- you cannot
extrapolate the directive to the way | understand it
was done. It wasn't described in the presentation
today, but from reading the SER, | believe that
they're just plain extrapolated directly, and | think
that issue should be addressed because you cannot
assure yourselves that we neet the criteria.

Now, | don't know how far are we for the
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5 REM or whatever it is in the control room The
nunbers were not presented. They were not in the SER
So | don't know how far we are, but |'ve |ooked at
some nunbers in other plants, and there was no order
of magnitude cushion in there. They were very, very
much cl osed.

So you really have to look at it. [It's

not an academ c issue if you really want to neet the

| egal requirenents. It's not a safety issue, but it's

an issue that should be addressed.

The | ast one has to do with the delta P
across the screen, and one thing that bothered ne a
l[ittle bit, we have sonme experinments at Los Al anos.
W have sone experinents at VY. W have sone
experiments at EPRI, and for a person that, you know,
is kind of removed fromthat, it's very difficult to
see how all of that matches together.

In addition to this, | keep hearing the
word "conservatism" However, the conservatismthat
you're talking about is based on data which was
obtained in '96 by weighing the sludge in the pool.
But now what happens to all the sludge that you have
during bl owdown? What happened to all of the crud
and the rust that you get in the drywall that's com ng

down t here?
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But nore inportant than that, the SER
states that the conductivity of the coolant is
different, and obviously the particle size, particle
distribution is going to be affected by the pH.

Soit's not really a conservative kind of
approach. That's ridicul ous, but conservative
approach would be to take a one-eighth of an inch
fiberglass and put it on the screen and take a spray
gun and shoot it wth particles. That would be
conservative, and then work yourself back.

There's no nodeling at all. There's
absolutely no understanding how these pieces cone
together. They just -- they're sonewhere there, but
you know, there's sone insight.

Vell, | have absolute zero insight as to
how t hese things go together. So |I know you have a
| ot of flowarea, and that's good, but that clearly is
not sufficient.

Now, with regard to anot her coment | made

last tine, it had to do with fl ow accel erati on and

corrosion. | think answers were clear. The gentlenan

that was sitting here asked the question, and the
guestion was answered with regard to velocity and the
fact that you're going to increase the scope of your

i nspection probably will take care of it, but it is a

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

297

pot enti al probl em because you' re running 100 feet or
200 feet per second with sone particles in there. So
basically, these are the four issues that | amsort of
repeati ng nyself.

CHAl RVAN DENNI NG Do we have any
guestions?

Let me ask one question, and that is with
regard to your first concern, which is in additiona
accident loads, it looked to ne |ike as far as |ocal
| oads that they really aren't changed very nuch, and
| was wondering whether, you know, it was EPU or
whether it's -- that even though the power is up, the
bl ow-down | ooks awfully simlar, and I was just
wondering was there a particular accident scenario
that was of concern to you that would --

MR. HOPENFELD: Well, | think | just went
on a gut feeling that we are tal ki ng about i ncreasing
power. | know you're going to be choked on one side,
but as it was pointed out, you're going to run in for
a long period of tine.

Real |y the question is: are you going to
excite some new vibrations in that dryer during that
different conditions? And you' ve got to address that.
Because if you do, there was a case. | forgot where

it was in Florida. | just don't renmenber the case,
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where we did have, | think, a valve on the main steam
line lifted and excited very, very strong vibrations.

So you've got to look at it. You just
can't say it's not there. Howdifferent it is,
nmean, the flow is choked, and | don't know what the
peer does to it, but | think you have to realize
real |y agai n goi ng back to what the cal cul ati ons tel
you.

The cal cul ati ons we had 40 years ago are
not that good, again, based on the PWR |If you go
into nore detail ed nodeling, you may find out.

| don't know how the tenperature is
affecting it. Tenperatures nay not be different, but
the natural frequency of the dryer may change, too.
So how to hold that thing together, sonebody has got
to look, and | haven't even heard it nmentioned to you
running into PRA and CDF, but you've got to address
t he physics first.

CHAI RVAN DENNI NG  Thank you very much

PARTI Cl PANT: Are there anynore comments?

MR. ATHERTON. M nane is Peter Janes
Atherton. |I'mhere primarily representing the
interests of the public.

And | have a few comments I1'd like to

make, and |'ll start out with an overvi ew that has nme
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concerned, and that is the present state of NRC safety
cul ture.

| was involved in a 2206 petition on a BWR
in which the response ultimately, which went to the
Comm ssioner level, was that -- and this was put in
witing -- was that there was their opinionthat there
woul d not be an accident at a boiling water reactor,
and therefore, the safety concerns that | addressed at
that time were not considered to be significant.

Andif that's aprevailing attitude within
NRC as a result of this higher nanagenent posture,
have concerns about, you know, how this propagates
into a safety culture. | realize it's obvious to ne
that you have engineers from General Electric and
Vermont Yankee are quite conpetent, and they do the
design work in trying to nmake the plant function at a
hi gher power |level, be it nore efficient so to speak,
which is, you know, what an engineer tries to do for
noney maki ng purposes, and so they do have sone
control over the equipnent that they operate and
handl e, design and use for all practical purposes.

They, however, don't have control over
some things like environnmental issues and disgruntl ed
enpl oyees, and the unnentionable, the terrorist act.

And t hese can have an effect upon the operation of the
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plant in a negative way.

And so |I'm concerned about the safety
culture that NRC propagates in this nmanner to people
that |'ve interacted wth.

Anot her overall perspective is safety
margin. | used to work with the Nucl ear Regul atory
Comm ssion and the ol d Atom ¢ Energy Commi ssion inthe
1970s, and there was significant safety margin, and |
can't give you specific nunbers to it, that plants
wer e desi gned to, probably because of the unknown nore
t han anyt hi ng el se.

What hasn't been nmade obvious to nme at
least in the presentation that | was pernmitted to be
at yesterday and today was exactly what an accept abl e
marginis at | east froma percent perspective, whet her
it be tenp. to pressure or whatever, and t he desi gn of
an equi pnent that woul d be consi dered accept abl e.

For instance, | saw what appeared to be in
a conflicting manner. | went over the areas of the
submi ssions that the nenbers of the public were
permtted to have in the closed sessions, and |
noticed, for instance, over pressure protection was
cited to be 1328 psig and the limt established by
sonme standard was 1375. That's getting very close to

the limt in that area, and | just wondered what is
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accept abl e.

CHAI RVAN DENNI NG  One thing you should
recogni ze i s that the ASME standard itself has a great
deal of conservatismin it that we recognize. So it's
not just that that's a safety limt.

MR. ATHERTON: | know, but why is it that
NRC has not devel oped or devi sed a standardi zed safety
margin for this, that or the other to which then
ei ther an exenption would have to be granted if the
licensee or the utility or the plant owner, whatever
t hey are nowadays, doesn't neet it as opposed to just
com ng up with sonmething that creeps up onthat limt?
That's the point I"'mtrying to make.

And that perhaps would tend to approach
the safety culture point of view fromNRC s
per specti ve.

| have a general question. | was invol ved
wi t h t he weapons si de of the nuclear fence, and at one
of the sites that | was involved with they're doing
kind of a retroactive look at to what radiation
rel eases were fromthat site to the general public,
and what has not been nmade clear to ne through ny
participation over a matter of years with that group
is what is an acceptable radiation release to the

envi ronnment where an epidemological study could
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provi de some significant determ nation as to whet her
t he public was adversely affected.

The heal th physici sts have proposed a ten
rem standard per year, if | recall correctly, and I
was just perplexed because | was unaware of anybody
who had a standard that they were going to use to cut
of f whether or not it would be worthwhil e studying the
adverse effects of radiation on the public or whether
a study shoul d take pl ace.

And so | was interested in sone feedback
in that area at sone point in time. If we are
permtting 25 mllirem per year radiation release to
the general public as an acceptable |linmt and the
public is not being significantly affected by ten rem
per year release, why the conservativeness?

If it is, then that's a significant gap,
from 25 mlliremto ten rem by, you know, severa
orders of magnitude, and this is an issue that | think
needs to be addressed in one way or another.

Wth regard to the issues that the public
was shut out on, the conputer codes, |'mobviously not
abl e to determ ne separately as a nenber of the public
whet her these conputer codes are properly verified by
testing or sone other neans to deternmine that what

they actually say in particular with particul ar inputs
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and with particular assunptions or what tests reveal
fall within that range.

And so | have questions as to, you know,
the applicability of these codes to this particular
upr at e.

At the beginning of the Iicensing of this
nucl ear power plant, Vernont Yankee, they had to have
in those years, the late '60s and early '70s, a
failure nodes and effects analysis, which is a
rudimentary way of determining what the design
criteria would be.

Nobody has addressed this failure nodes
and effects analysis to what specific accidents were
| ooked at, what they came up with back then and then
what the power uprates' effects are going to be upon
that today, and I would ask why.

| woul d al so concerning probabilities, and
| have asked this on a nunber of occasions and | to
this date haven't received an adequate reply. W have
probabilities. In the early days it was failure
rates. |In order to predict how |long a piece of
equi pnent woul d operate, we had sinple probabilities
that we would use to determne that. |t has now
become a field of its own.

When | asked the question that to ne woul d
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hel p put this probability scenario into perspective,
| go back to TM, for instance, and I will say: the
Three Mle Island accident Unit 2 in 1979, what was
the probability that that accident occurred in the
manner in which it occurred? Wat would be the
probability of that happeni ng?

And probably a year later | got sone
f eedback fromsonebody who was a nanager today who was
involved with those earlier conputations at that
time,a nd I'"'mgoing to say this, although he gave it
toneinaprivate nanner. He said the probability of
t hat acci dent happeni ng was close to ten to the ninth
or one over ten to the ninth. Excuse ne.

That's -- you know, yet it did happen, and
we' re usi ng nunbers of Reg. Guide 1.147 has ten to the
fourth, ten to the fifth. W're not |ooking at the
failure rates of steamdryers. Wat's the probability
that a steamdryer's failure rate is going to be such
t hat what happened at Quad Cities or what i s happeni ng
at other plants would have happened?

And what is the probability, if we're
| ooki ng at probabilities, what is the probability that
that failure rate is going to occur with the beefed up
desi gn at Vernont Yankee?

And  what would be the potential
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consequences if it did occur?

And | haven't seen people look at this
situation fromthat point of view

| had an occasi on when | was requested to
do so to look into the seismc criteria at Vernont
Yankee, and not fromthe NRC, but fromthe out put from
anot her agency it appeared that the 24-year nmaxi num
probabl e eart hquake was in the nei ghborhood of .3G s
ground accel erati on.

And when | | ooked at the criteria that
Marty Stutzke, if |I'mpronouncing his nane right -- he
has i ndi cated that the plant was desi gned to sonet hi ng
like .07G an operating basis earthquake. |'m
assumng that's a ground accel eration, and the safe
shutdown earthquake to .14G versus the nmaxi num
probabl e earthquake over a 2,400-year period being
.3G and |I'm saying why. Wat happened to the
desi gn, you know, for the naxi mumprobabl e eart hquake?

And then he goes forth and describes the
fact that it | ooks |ike the main cool ant systemwoul d
be able to withstand sonething greater than point, G
which makes that point somewhat noot at |east
probabilistically, but then | happen to know that the
stand al one devices, the structures, the things like

wat er tanks, storing |ots of water, hundreds of
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t housands of gallons of water, pipes, underground
pi pes, cooling towers to the extent that they' re not
i ndependently seismcly qualified; would they be
capabl e of w thstandi ng this maxi mum eart hquake?

And | haven't seen a response to that.

| also was involved wth a Taurus
(phonetic) problemat another BWR in which the Taurus
apparently either junped or was fearful of it having
noved in sone way, shape, or formduring a bl ow down
incident that this plant had. And there was
sufficient concern that -- this was only a few years
ago, in the nei ghborhood of five or five to six, seven
years ago -- and there was sufficient concern with
this situation such that during the refueling outages
t hey put saddles on the Taurus to try to keep it from
nmovi ng and t hereby keep it hopefully intact.

| haven't heard this subject addressed at
Vernont Yankee, and | don't know what the situationis
i ke there.

This sanme plant also had a core shroud
problem a cracked core shroud. Wereas foreign
countries that | know of with the sane type of problem
have replaced the shroud, this plant chose to patch
it, and | understand that there are other plants, and

if I"mcorrect, Vernont Yankee al so has a patch on a
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core shroud.

| haven't heard that addressed and what
the effects of that patch would be with the uprate and
how that patch has operated over the course of the
time that it has been in place.

And | got the inpression fromM. Stutzke
bei ng up here that he had sone requests for additional
information out to the |licensee and presumably there
is going to be a final presentation to the ful
committee, and | can't help but get the inpression
that this safety issue is being tine constrained, and
that in the rush to get answers towards the end, they
have schedul ed sonething ahead of tinme which,
believe, as you nentioned, sir, there mght be too
many | oose ends at that tinmne.

|"m just curious as to why these | oose
ends would not be, let's say, properly addressed at
|l east by this point in time rather than have it go
forward to the point where the full conmttee would
have to deal with this.

And so | get the i npressi on as an out si der
that time nanagenent is nore inportant than safety,
and | could be wong, but this is a concern to ne as
a nenber of the public. And | would ask that perhaps

you look into that situation as to why we still have
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outstanding issues in a matter that's coning to the
full commttee for hearing and whet her naybe that ful
committee neeting maybe woul dn't be proper to postpone
that until these issues were properly addressed.

And | thank you for permtting ne to make
t hese comments.

CHAI RVAN DENNI NG  Thank you very much

MR. ATHERTON: Are there any questions?

CHAI RVAN DENNI NG Any comment s,
guestions?

(No response.)

CHAI RVAN DENNI NG Thank you.

Are there any ot her nenbers of the public
that want to make a presentation? Yes, please.

MR. SHADI S: Good afternoon. M/ nane is
Raymond Shadis. |'mrepresenting New Engl and
Coal i ti on.

Thank you for the opportunity to conment.
"1l try to make this quite brief. As | renmarked to
one nenber of the committee earlier today, there's too
much to say. So I'll be brief. W wll try to
provi de sone additional witten comments, and I'I1| try
todothat inoutline form so that they' re accessible
and usabl e for your purposes.

| would Iike to corment, and | hope that

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




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

309

the conmittee in its review will coment on the
process. There are all of the technical specifics,
and there are a nunber of things that junped out
today, but largely the great concern here is with the
pr ocess.

From Cctober, begi nning of Cctober
forward, it really seemed as if the technical review
was being driven by a cal endar that was set for
reasons ot her than technical review. W suddenly had
proposed dates for ACRSto reviewthis project, and a
| ast mnute rush of RAls and SER and, you know, we're
really not done with that process yet.

And it does seemto be backwards, that al
things considered, if safety were the first concern
that that first concern for safety would have it that
as the technical issues were resolved, the cal endar
woul d t hen be set in accordance with anticipating the
end of resolving those issues, not the other way
ar ound.

So there's that comment. Al so, one thing
that popped out today, earlier today, was the
segnented |icensing actions that have gone forward in
support of EPU. In June of -- yeah, | think it was in
June, late spring of 2003, we have copi es of NRC staff

correspondence wondering if it is valid for this
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licensee to separately submt their ARTS MELLA
(phonetic) application, their AST application, and the
ext ended power uprate application, and whet her or not
for legitinmate consideration they should not all have
been submitted together.

When we had a presenter from NRC t oday
tal ki ng about the alternate source termcredit for dry
wel | spray capture of |odine 131, one of the cormittee
nmenbers put their finger right on it because, hey,
wait a mnute. W're taking credit for using this
spray system On the other hand, we have sone
constraints about not using it. You know, this is
anong one of those many little issues that's got to be
floating around in the mnd of an operator.

Comes t he ti ne when you are under acci dent
constraints, and had AST and the EPU been handl ed
t oget her in one application, people m ght have nmeshed
t hose two concerns and properly addressed them and |
guess our concern i s how nmany other technical issues
are floating out there where there is conflict and
contradicting information that is bouncing around
anong these three different applications.

And | just very quickly want to comrent on
one other item that you have all been asked to

consider by the State of Vernont initially, and that
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is the State of Vernont in requesting an independent
engi neering assessnent of Ver nont Yankee as
prerequisite to upgrade stated that intheir letter of
request, their belief that the ACRS woul d consi der any
such exam nation in the course of its review of the
uprat e.

And | know that you've gone there, given
t hat you schedul ed that into the two neetings that you
held in Brattleboro.

| just want to give alittle background on
the origin of that engineering team inspection that
NRC offered as a substitute for the independent
engi neering assessnment that was requested by the
Vernont Public Service Board. This is SECY Letter
040071, dated April 29th, 2004, and this letter
spells out the proposed program for the engi neering
teaminspection. It is entitled "Proposed Programto
| mprove the Effectiveness of Nuclear Regulatory
Comm ssi on | nspections of Design |Issues.”

And this is from WIIliam Travers,
Executive Director of Operations. And M. Travers
reports that in order to better understand the degree
t o whi ch NRC i nspections and | i censee sel f-assessnent
efforts have been effective in identifying design

i ssues, the staff reviewed the last three years of
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data from the reactor oversight process, and here's
what he says. And | think it's interesting; it's
instructive.

"Of the 17 greater than green design
engi neering issues that fell within the scope of this
review, 11 were NRC identified, two were |icensee
identified, and four were self-revealing." Love it.

"Of the 11 NRC identified issues, seven
i nvol ved i ssues t hat had previ ously been recogni zed by
the |licensee, but whose significance the |icensee had
not recognized. Three of the NRC identified issues
were associated with fire protection, an area not
typically covered in NRC desi gn i nspections. Only one
of the NRC identified issues was identified as a
result of an NRC design inspection.”

And it takes ne back to parochial schoo
when we had to do all of the taking away and putting
back of nunbers in any sequence. If we had the
bl ackboard up here, we coul d cone down and under st and
that of 17 greater than green design engineering
i ssues, only one was identified as a result of an NRC
desi gn engi neering inspection.

So does the program need inprovenent is
the question they were trying to answer, the question

they were struggling wth.
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Now, the scale of the independent
engi neering assessment requested by the State of
Vermont was for four people, four weeks, or about 640
hours of inspection time, and in this letter with
respect to the proposed engi neering teaminspection,
M. Travers reports, "Overall, the prototype
i nspection nodul e i s nore resource i ntensive and woul d
requi re about 700 hours of direct inspection versus
the current allocation of approximately 500 hours for
the safety system design inspection.”

And it doesn't take very long in thinking
about it before one realizes that the inspection that
was done wrapped in the routine periodic design basis
i nspection, the one that yielded one finding in 17,
t hat same inspection.

So wher e Vernont was aski ng for i nspection
on the scal e of 640 hours, here we have NRC proposing
to gi ve them 200 hours of specialized inspection added
to the nornmal 500 hours that they do. The 500 hours
is taken of f the board, and what is put back on is
700. So basically a net gain of 200 hours.

On July 1st, 2005, SECY Paper 050118 was
i ssued by Luis Reyes, Executive Director, and again,
it is instructive, and it goes eventually right to

this EPU review, ny hunbl e opinion.
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The results, and he's speaki hg now about
four pilot inspections that were done, and Vernont
Yankee was one of those pilot inspections. "The
results of the pilot inspections appear to indicate
that |atent design and engi neering issues nostly of
very low safety significance persist at operating
reactors. The pilot inspections resulted in 29
i nspection findings."

And t o Vernont Yankee, the next page, "the
staff has reviewed the results of the Vernont Yankee
i nspection and has concluded that the current power
uprate inspection procedure should be enhanced. In
addition, a process should be devel oped to better
integrate the inspection and NRR technical review
process for power uprates and other inportant |icense
anmendnent requests. These conclusions are based
primarily on the identification of several issues
during the Vernont Yankee inspection. These issues
i ncluded the acceptability of the licensee's power
uprate submttals with respect to station blackout
rul e, notor operated valve testing, certain operator
response tinmes, and certain assunptions in accident
anal yses. The staff believes it unlikely that these
i nspection identified issues would have been

identified by subsequent NRR technical reviews
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because" -- and this echoes the | ast two days because
| heard this, and this is parenthetical and |'m
interjecting this.

Over the last two days, | heard NRC staff
say again and again "the |licensee says," "the |licensee

reports,” "the licensee tells us," "the |icensee has
it in their application.™

"The staff believes it unlikely that these
i nspection identified 1issues would have been
i dentified by subsequent NRRtechnical revi ews because
the NRR technical reviews rely primarily on |icensee
submi tted docunmentation.”

And this | could have witten nyself.
"The staff, therefore, believes that a detailed
i nspection is a good conplenent to the NRR techni cal
reviewin this area.”

Finally, there is a table included in
Attachnent 2 of that letter, and it yields that
Vernont Yankee was accorded a total of 910 hours of
direct inspection. This is an addition of 410 hours
not to the nomnal 500 that's part of the vanilla
periodi c inspection.

So what the State of Vernmont asks for was

a very special inspectionto confirmthe conditions of

the plant, to provide sone indication of future plant
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reliability, toconfirm | think -- maybe |I'mputting
alittle interpretation on this -- to confirm NRC s
assunption that their normal inspection reginen
provi des sufficient assurance that the plant is in
conformance with its design basis.

And what they got instead was a war ned
over portion of their normal inspection reginmen with
a topping, if you will, and definitely not what they
request ed.

| will be submitting witten comments
because there is additional material with respect to
the contrast between the scale and the scope and the
purposes of the requested independent engineering
assessment and what NRC finally gave us, which was the
engi neering team inspection, and I will persist in
that until | convince you gentlemen to reject the
notion that these two are sonehow equal

Finally, just a couple of quick points.
A nunber of the presentations that were given, there
was an admi ssion or it could be easily derived that
safety margins, while they may not have been or may
not be eroded beyond what regul ati on provi des for, are
nonet hel ess eroded, dim nished, and where this is a
matter of public concern, it is truly disconcertingto

see all of those dimnutions at al nost every turn and
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facet stack up

In terms of a trend, you would have to
say, as far as a safety trend, it is a negative trend
t hat has been incorporated in this application.

Earlier today one of the NRC presenters
referenced the off-site dose cal cul ati on manual and
referred to the nunbers for fenceline dose as a result
of the shortened tinme of passage for N-16 through the
| oop and resulting shine in fenceline dose.

And | don't remenber the exact nunbers he
used, but it looked to ne |i ke he was sayi ng the base
fenceline dose from which Vernont Yankee was novi ng
was about 15 MR per year, and that after uprate, they
were | ooking at about 18.6. | think those were the
nunmbers he used.

And this is an issue that we revi ewed
because the State of Vernont has an agreenent wth
Vermont Yankee in which Vernont Yankee agrees to
conply with state regul ati on of 20 MR at fenceline, 20
MR per year, and when we first | ooked at the proposed
uprate, the nunbers we got went beyond the 20 MR

but then what happened very quickly was
t hat at Vernont Yankee they reached back i nto sone NRC
gui dance whi ch permtted themto adjust the cal cul at ed

dose at fenceline, and what it is is a quality factor
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whi ch t hey now applied on the difference between skin
dose and air dose or between -- turn that around --
bet ween air dose and ski n dose, between rads and rens.

And whereas this has been traditionally
treated as a one-one equival ency, there's nowin place
a .71 quality factor. So |I'mnot arguing with the
nunbers they gave you, but if it's 18.6, they arrived
at that by applying for and taking credit for and
using this .71 quality factor.

To the citizen wal ki ng by, what that | ooks
like is a 29 percent discount in order to facilitate
uprate. Wat wasn't nmentioned is that we're now
| ooking at the deploynent of dry cask storage, and
whatever little incremental dose can be expected from
that will, of course, be added. That is now a matter
of sonme contention.

The sanme thing is true, of course, in
terns of the alternate source term and control room
habitability issues. NRC offered its |licensees the
option of applying certain source termcredits many
years ago and Vernont Yankee never saw the need until
t hey got ready to apply for extended power uprate, and
t hen suddenly that long list of credits that was hung
on the screen here when NRC staff did their

present ati on popped up.
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And so it essentially is a 40 percent
di scount of what woul d have been dose at the contro
room under accident conditions, and in order to
facilitate uprate.

These are but two exanples out of nany
that are available, and we'll wite you until you
really won't want to open t he envel opes, but these are
two exanpl es out of the many that are avail abl e of the
way that the safety margi ns have been elim nated.

And you know, we spoke in Brattleboro at
| east to sonme small degree about the renoval of the
old things that we used to rely on for redundancy, of
defense in depth, of the individual integrity of
i ndi vi dual safety systens. So, you know, we'll be
bringing those to you, and | do thank you.

| have a coupl e of quotes for you. | |ove
these little quotes. EPA Chairman Ruckl eshouse once
sai d about risk assessnent, and it could be as well
applied to the PRAs, that it was |ike capturing an
eneny conbattant, and i f you tortured hi ml ong enough,
you'd get himto say anything.

You know, we see that over and over. At
nmy hotel roomthis norning, | lingered over a Christa

McAuliff tribute, and that was the 1986 Chall enger

di saster. You know, PRA just didn't hack it there,
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and PRA | don't think woul d have predicted that since

we began extended power wuprate nodifications at

Ver nont Yankee, we have had two generator trips and

two scrans, and we have had reverberations throughout

the system recirc punp trips, various trips during

one of those.

So bringing you

t hose concerns. Any

Thank you very much

Thank you.

CHAI RVAN DENNI NG W appreci ate your

guestions, gentlenen?
CHAI RVAN DENNI NG
MR SHADI S:

i nput .

kay. |
contri butors. | think t
neeti ng.

excel | ent presentations,

nodi fications in their presentations,

for excellent presentati

t heir comrents.

And with that, |

(Wher eupon,

concl uded.)

woul d i ke to thank al

of the

hat this has been an excell ent

|"d like to particularly thank Entergy for

their willingness to nake
the staff also
ons. | thank the public for
think we will adjourn.

at 4:59 p.m, the neeting was
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