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P-ROGEEDI-NGS
(8:28 a.m)

CHAI RVAN BONACA:  This nmeeting will now
cone to order

This is thethird day of the 512t h nmeeti ng
of the Advisory Conmittee on Reactor Safeguards.
During today's neeting the coormittee will consider the
follow ng: potential adverse effects fromcore power
uprates, subconmittee report on fire protection
i ssues, future ACRS activities/report of the Pl anning
and Procedures Subconmttee, reconciliation of ACRS
comments and recomendations, topic schedule for
di scussion during the neeting with NRC Conmi ssi oners
bet ween 1: 30 and 3: 30 p. m on Wednesday, June 2, 2004,
and preparation of ACRS reports.

This neeting is being conducted in
accordance wi th t he provi si ons of the Federal Advisory
Comm ttee Act.

M. Sam Duraiswany is the Designated
Federal Oficial for the initial portion of the
neet i ng.

W have received no witten comments or
requests for tine to make oral statements fromnmenbers
of the public regarding today's session. Atranscript

of portions of the neeting is being kept, and it is

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




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

5

requested that the speakers use one of the
m crophones, identify thenselves, and speak wth
sufficient clarity and volunme so that they can be
readi |y heard.

Are there any coments from nenbers or
questions? If none, we'll proceedwiththe first item
on t he agenda, whichis potential adverse effects from
power uprates, and with that | turn to John Sieber.
He's --

MEMBER SI EBER  |' mthe cogni zant nmenber .

CHAI RVAN BONACA:  Ri ght.

MEMBER S| EBER  Thank you, M. Chairman.
|"'m sure the nmenbers all recall the fact that about
two years ago we wote a letter to concur in the power
uprate for Quad Cities and Dresden, and, in addition,
the GCeneral Electric topical report on constant
pressure power uprates.

And in our deliberations at the tine, we
wer e concerned about the increase in flow, but nostly
inthe context of flood-assisted corrosion as opposed
to vibration and cracking. After Quad Cities began
its upgrade, and shortly thereafter, they suffered a
failure which was detected by an i ncrease i n noi sture
carryover to the nmain unit turbine and indicated t hat

sone part of the npoisture separator insidethe reactor
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vessel had failed in one way or another.

You received all of the package late in
April that has -- had 10 attachnents to it. It came
inthe miil. He also -- it's also on your notebook
CDs, and | got a third set as an attachnment to an
e-mail. But in any event, there is some inportant
information in there that wll give you sone
backgr ound.

For exanmple, in 2002, the staff issued an
i nformation notice, whichis 02-26, and then | ater on
two suppl ements as i nformati on was gathered. Al soin
t hat package is a General El ectric serviceinformation
| etter, dated August 2002, along with its suppl ement,
and then nost recently the correspondence between t he
NRR and the BWR Owner's Goup, and presentation
materials from a neeting that was held this past
February.

So that sort of brings you up to date as
to the issues involved in the potential damage caused
by increased fl ow due to power uprates.

Wat |1'd like to do now is turn to the
staff. And David Terao and Tom Scar brough are the
cogni zant NRR people that are responsible for this
project, and we will also hear fromResearch | ater on

during this period.
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So why don't we just begin with --

CHAI RVAN BONACA:  Yes. But | just needto
say one thing. | would like to also bring up the
issue that two or three years ago when we were
reviewi ng the generic approach to power uprates, a
nunber of menbers of the Commttee raised concerns.

MEMBER SI EBER:  Ri ght.

CHAl RVAN BONACA: And that specifically
was one of those -- regarding performance or
conmponents al so during severe accident -- not severe
acci dent, under accident conditions.

Si nce uprat ed powerplants wi || experience
maybe hi gher blowdowns, or whatever, and forces
solicitation of conponents, internals, etcetera, may
be hi gher, we rai sed questions regardi ng margi n. And
we were provided the answer that there was no concern
regarding this margin.

We al so wote a paper, | believe, nyself
and Dr. Wallis and M. -- and Dr. Cronenberg. And
personal ly, the fact that we had these failures as a
result of the power uprate in the steamdryers again
brings up t he questi on of, what about ot her conponents
that are not going to be challenged during normal
operation, but they're going to be challenged during

acci dent s.
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| think at some point we would like to
rai se this issue. | would like to hear sonething
about it, if Research is doing sonething about it.
And so | would like to, you know, bring this forth.

MEMBER FORD: And for the record, just
before we start, could |I just for the record state
that 1'ma General Electric retiree. | don't knowif
that constitutes a conflict of interest, but just for
t he record.

MEMBER S| EBER: | suspect that it does,
but that's for the Chairman to decide.

MEMBER FORD: Ckay.

MEMBER SI EBER: | would point out that,
just to anplify a little bit what Dr. Bonaca said
with constant pressure power wuprate, as far as
bl owdown | oads, and so forth, are concerned, it is the
sane before and after the uprate, because the pressure
is the sane.

On the other hand, there are a |ot of
effects, as Dr. Bonaca stated, that are due to the
increase in flow -- for exanple, strain on the main
steam stop val ves when they close. You know, the
increase in flow is going to give you increases in
force. So these are the kinds of things that we

continue to be interested in.
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Sowithall that, why don't | turnit over
to the staff.

MR. LARKINS: Mario, let ne just clarify.
We | ooked at a conflict of -- Peter, you don't have a
conflict onthis particular review, becauseit's nore

generic than specific to a GE topical or some other

t hi ng.

MEMBER FORD: Ckay. Good.

MEMBER SI EBER.  Ckay.

MR. TERAO Good nor ni ng. |"m David
Terao. |'mthe Section Chief in the Mechanical and

Civil Engineering Branch in NRR, and, first of all,
I'"d like to thank the ACRS for inviting the staff to
present its views today on steam dryer cracking and
other EPU-rel ated issues involved with flow i nduced
vi bration.

This is a high visibility issue that's
getting a lot of attention lately. And although the
staff may not have questions -- answers to all of your
guestions today, we are prepared to discuss and go
into as nmuch detail as you want on any particul ar
i ssue.

What we want to cover today are basically
some of the failures that we've seen of the steam

dryer at certain plant -- certain BAWR pl ants. W want
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to discuss what corrective actions the -- what
corrective action these plants have taken, what the
possi bl e causes are for these failures, as well as the
i ndustry and the staff's actions taken and/ or pl anned
to be taken to address these issues.

We also understand that the ACRS has
invited General Electric and | believethe BWR Omer's
G oup to give a presentation sonetine in the sunmmer,
perhaps getting into a little bit nore technical
detail on the | oadings, the thermal hydraulics, and so
we aren't prepared today to go into that |evel of
detail .

Wth ne today i s TomScar brough, al sow th
t he Mechanical and Civil Engineering Branch, and he
will be giving the bulk of the presentation. I'n
addition, we al so have a couple staff fromthe Ofice
of Nucl ear Regul at ory Research, who wi || be presenting
sone of their research activities related to steam
dryers.

Sowith that, I will turn it over to Tom
Scar br ough.

MR. SCARBROUGH: Good norning. Wat we'd
like to do is just give a little bit of initial
background of sort of where we are today. In the

1970s, |icensees began i npl enenti ng power uprates to
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increase their electric power output. And there's
various categories of power uprates.

You know, the | owest one is what we cal
t he neasurenent uncertainty recapture, and that's
i nvol ving i nproved f eedwat er neasurenent to reduce t he
uncertainty, and it's about one and a half percent.
Then there's a stretch power uprate, which goes up to
about six percent, and that involves instrunent
set poi nt changes, and things of that nature, just
m nor adjustnents to attain that type of uprate.

And then we go up to the higher I|evels,
whi ch seens to be where we're seeing, you know, nost
of the problens, calledthe extended power uprates, or
EPUs, and they go up to about 20 percent. And those
involve major nodifications -- you know, turbine
changeouts or generator changeouts, or punps, things
of that nature, but mgjor -- major nodifications.

In ternms of reactor pressure vesse
internals, we have had cracking issues with those
conmponents for a long tinme for BWR plants, and steam
dryers were no exception. There have been cracki ng of
steamdryers. Initially, as plants start up, alot of
ti mes that was sort of bel owour radar screen, and the
pl ants just corrected them and fixed those probl ens

and noved on.
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But recently, as we've gone to the power
uprates, we've seen additional problenms with both
saf ety-rel ated and non-safety-rel ated equi pment. And
that's what's getting our attention now

Specifically, with Quad Cities Units 1 and
2, they' ve had what we' ve ternmed cat astrophic failures
of steam dryers. So they've had significant |oose
parts generated to go through

Now, the steamdryers, as you know, don't
performa safety-related function thenselves in the
renoval of the steam However, they need to maintain
their structural integrity, so you don't have a
problem with either it dropping down on top of the
core itself or that you have nunerous | oose parts that
m ght cause probl ens for conmponents inthe steamlines
or get down into the reactor pressure vessel itself.

MEMBER SI EBER: | m ght point out that one
of our concerns is if you generate | oose parts, even
t hough t he dryers are not safety-rel ated, they do pass
-- the parts pass through safety-rel ated equi pnent - -
for exanple, the main steam stop valves, flow
measuri ng Venturis, which can be gouged and scored.
They end up inthe strainers of the throttle val ves on
the turbine, which is not safety-related, but

nonet hel ess inportant.
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The greatest concern is | oose parts that
you can't find. Arethey in the bottomof the reactor
vessel? O in the case of the sanpling nozzle, does
it end up in the feed ring? 1Is it floating around
where it can damage internal parts of the core? D d
it go through the recirc punps? And when you find all
ki nds of gouges in the recirc punps, there's a clue
t here. And so | think every effort ought to be
extended to recovering | oose parts.

MR. SCARBROUGH: Yes, sir. W agree with
that, and we've seen a lot of that in the exanples
we've had so far. And that's raising our concern as
wel | .

MEMBER S| EBER:  There are | oose parts out
t here that people haven't found.

MR. SCARBROUGH: Yes, sir.

MEMBER SI EBER.  Ckay.

MR. SCARBROUGH: In terms of -- first of
all, I talk alittle bit about the scope and how t he
scope has expanded. First, you know, this seened to
be a steamdryer i ssue. But as we've had nore events,
t he scope has expanded, and that's part of our grow ng
concern in this area.

MEMBER SHACK: Tom can you --

MR. SCARBROUGH: Sur e.
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MEMBER SHACK: -- tell ne -- | nean, | see

this as an engineering failure. You know, that fl ow
i nduced vi brations are not a phenonena t hat sonebody
didn't anticipate, you know.

MEMBER SI EBER:  That's right.

MEMBER SHACK: They were presumably
anal yzed. W were told that they were anal yzed, and
t hey were okay. So there -- there was an engi neering
failure here. Did they -- are they getting the
forcing functi ons wong? Arethey oversinplifyingthe
stress anal ysis? Do we have assurance that when t hey
bring in the new fix --

MEMBER SIEBER: That it won't fail.

MR. SCARBROUGH. And it's yes to sort of
all those questions, because they -- they have done
evaluations initially, andwe'll get intoalittlebit
of that as we get farther in. But that's where the --
finding out what exactly is the forcing function is
part of the problem | nean, we've had three failures
at Quad Cities 2, one failure at Quad Cities 1. And
each time we think we're getting closer to what the
answer is, but we don't get there.

And so it -- yes, sir, it is an
engi neering problem W don't really -- can't get our

arms around what that forcing function is and what's
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driving these failures -- these failures in these
steam dryers so catastrophically. And that's what
we're working -- that's what our -- our effort is
right nowis to work toward that. And we'll get nore
into that as we get --

MEMBER SI EBER. Wl |, one of the probl ens
is when you come up with an engineered fix, and you
put it inservice and it fails, that neans, you know,
that you don't understand the problem

MR. TERAG Yes. If I may add, we're
still -- we'restill westling w th whether or not and
the extent towhichthis issue applies to Quad Cities,
Dresden, and ot her BWR pl ants.

MEMBER SHACK:  Yes. Every tine you're
anal yzing fl ow i nduced vibrations. | nean, if you
don't understand the problemwell enough to predict
this, what gives you confidence that you're --

MR. TERAO. Right. And what we're going
to show you is that the catastrophic failures of the
steamdryers we've seen -- and it has only happened at
Quad Cities, Units 1 and 2. It really hasn't even
happened at Dresden or other BWRs.

So at this point, we aren't sure if this
is a generic BWR problem or sonething specifically

related to Quad Cities. And so what we're trying to
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understand is -- as you pointed out, is the specific
forcing function, the lowdefinition that is causing
the failure at Quad Cities. And that's sonethingthat
we're pursuing with Exelon at this tine.

MEMBER S| EBER: Vell, let nme ask a
clarifying question, then. Quad Cities has had
failures where things have conme apart. On the other
hand, you found cracks that are precursors to failure
at other plants. Is that not correct? But Dresden --

MR. TERAO Yes. But | think what -- what
you may see from the pictures that we're going to
present is thereis abigdifference, at | east in our
m nd, on a crack and a conplete failure of the steam
dryer, where you're generating | oose parts, where the
dryer looks like it has been -- it doesn't |ook |ike,
it has been plastically defornmed --

MEMBER SI EBER:  Ri ght.

MR.  TERAO -- and there's a bhig
di fference between just having a crack in the dryer
where it's -- it's not likely to generate a | oose
part. That was the assunption that we had made when
we first started approving the EPUs.

MEMBER SI EBER:  \When you get to that point
in your presentation, |'d appreciate it if you would

expand on that.
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MR TERAC. Okay. Thank you.

MEMBER Sl EBER: Because that's an
i mportant point to ne.

MEMBER APOSTOLAKI S: Way is it an issue of
forcing function only? Coul dn' t you have
deterioration of the material and --

MR. SCARBROUGH: Well, as an exanple, in
the first Quad Cities Unit 2 failure, they had only
gone up to EPU operation for 90 days. So they were
only up three nonths.

MEMBER APOSTOLAKI S:  Ri ght.

MR. SCARBROUGH: And it catastrophically
failed. So in ternms of that short anount of tinme, we
don't think it's a normal type of degradation issue.
We do see stress corrosion cracking, and that's sort
of normal. W see that in |lots of steamdryers.

MEMBER APOSTOLAKI S That assunes t hat t he
degradation would be the result of the extended
uprate. Wy couldn't you have sone degradati on before
t hat was accel erated?

MR. SCARBROUGH Vel --

MEMBER APOSTOLAKI S: | nean, is that
excl uded or precluded?

MR. SCARBROUGH:. That m ght have been t he

case. But nowfor Quad Cities 2, for exanple, they've
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done quite a bit of inspection of the steam dryer
after each failure to look for cracks and identify
t hem

MEMBER APOSTOLAKI S:  Ckay.

MR. SCARBROUGH: So, and then they have
another failure, so in that short anmount of time at
EPU operati on they have another failure. So it would
have to be degradati on, we feel, that occurred during
that timefrane, and not sonething that was sort of
pr eexi sti ng.

MEMBER APGSTOLAKI S: Now, the forcing
function is calculated using sone CE guidance, is
t hat --

MR. SCARBROUGH: Right. Well, part of the
problemis in terns of howthey dealt with it. There
was a relatively sinplized nethod for | ooking at the
| oads across the steamdryer, in terns of the static
type of valuation. And we've been discussing the GE
-- expandi ng that evaluation to nake it nore dynam c
to deal with the dynam c aspects of the fl oweffects.
And that's sonmething that GE is working on

And | think as they -- we'll give sone
exanpl es of where they're sort of nobving in this
direction. I'mtrying to gather nore data to really

nail down and | ook at that --
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MEMBER APOSTOLAKI S:  But all the BWRs are

usi ng the GE gui dance.

MR SCARBROUGH: Yes, sir.

MEMBER APOSTOLAKI S:  Ckay.

MR. SCARBROUGH: So i n June of 2002, after
this three nonths of EPU operation, about 17 percent
power uprate, they had a failure of the -- the steam
dryer coverplate, and pieces were found down on the
steam separators and farther down in the steamli ne.

And if you can show the next slide,
pl ease.

MEMBER SI EBER: That's BWR 3, right? Wth
the flat --

MR. SCARBROUGH Right. Yes, this is a
square hood design. These are the square hood --
that's -- this | ooks |like a curved design, but it's a
-- these are the square hoods. You can see the square
hood design there, which causes nmuch nore -- let ne
see if this shows it better. You can see right now
that this one -- the plate is there.

And so they repaired that, and we'l| get
into what the repair techniques were in some |ater
slides. But just let's get -- let's go --

MEMBER S| EBER: How many BWR 3's are

there? They're the nost susceptible, right?
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MR,  SCARBROUGH: Ri ght . And we have

Vermont  Yankee, we've got the Dresden units,
Monticello, and Pilgrim And we're going to talk a
little bit about those later in the presentation.

MEMBER APOSTCLAKI S: Wiy are they the nore
suscepti bl e, the nost susceptible?

MEMBER SI EBER: Well, they're the flat --

MR. SCARBROUGH: Ri ght. W do have a
slide for that.

MEMBER S| EBER: The later nodels had
sl opi ng si des.

MEMBER APOSTOLAKIS: Al right. W are
preenpting his slides.

MR SCARBROUGH  Ri ght.

MEMBER APCSTOLAKIS: |'msorry.

MR, SCARBROUGH: That's okay. Well, no,
that's a good question. That's exactly what we've
been tal ki ng about.

MEMBER RANSOM | s that steamoutl et |ined
up with that plate?

MR. SCARBROUGH: Yes. It -- right, right
t hrough -- right up through here, right out through
t here.

MEMBER SI EBER:  Ri ght.

MR. SCARBROUGH: And so that's where they
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t hought a lot of the damage was, the higher flow
effects right inthat area as it went into that steam
l'ine.

Then, about 300 days later, in June, you
know, a cal endar year later, Quad Cities 2 had anot her
failure of the hood, and nowit's getting-- it's nore
extensive. And you can see this -- right through here
there was a crack right here. Well, 90 inches of
crack right through this area right in here.

And they ended up with internal braces
failing. They had about three or four of those and
sonme tie bars failing as well. So they -- they al so
had sonme additional cracking over on the other side,
not as severe, but they had sone cracki ng on the ot her
side, too. So these two sides, as this -- as this
fl ow cane out and whi pped over this corner here, this
edge, and went out that steamline, that's where they
have sone severe vibration effects in the --

MEMBER ROSEN:  You know, Tom this draw ng
you have on the slide isn't very good, and it's not a
real engineeringdrawing. It's alnost |ike a cartoon.
| s there something -- do you have a better draw ng of
t hat box and the hood and -- and so we can see the
details, the thickness of the materials, the

constructi on?
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MR. SCARBROUGH: This is the one that they

gave to us.

MEMBER ROSEN: That's as good as they' ve
got ?

MR, SCARBROUGH: Yes.

MEMBER S| EBER: They have better draw ngs.

MR.  SCARBROUGH: Yes. OCh, they have
better drawings. But in ternms of what they give us,
that's --

MEMBER SI EBER: Actually, that's in two
pi eces. You have to push that all together.

MR. SCARBROUGH: Ri ght.

MVEMBER S| EBER: And then, when you do
that, you can't see the detail. But it is a --

MEMBER ROSEN:. That's ny first comment is
we need to have a real drawing, real engineering
drawi ngs, of what these parts |ook like.

MEMBER ROSEN. Ri ght.

MR SCARBROUGH: That's not it.

MEMBER ROSEN:  Well, that's what --

MEMBER APOSTCOLAKI S: | mean, what happened
bet ween June 2002 and June 20037

MR. SCARBROUGH: They just operated the
EPUs.

MEMBER APCSTOLAKIS:  Yes. But, | nean,
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they had a failure.

MR SCARBROUGH: Right.

MEMBER APOSTOLAKIS: Did they look into
it, why, and so on? | nmean, or was it --

MR. TERAC. Well, if | could answer that
question, the first failure of the coverplate was --
was what we felt was an anomaly. W -- they thought
it was a localized --

MEMBER APOSTOLAKI S:  So it was consi dered
to be aleatory.

MR. TERAO They believed it was a
| ocalized effect -- a localized effect. They | ooked
at ot her conponents with the sanme type of frequency as
the coverplate and found there were no other
conponents within that area of the steam dryer that
had the sane frequency.

The failure of the coverplate in 2002 was
attributed to alignnent of the vortex shedding
frequency together with the acoustic | oad frequency,
whi ch mat ched t he frequency of the coverplate itself.
So that's why they believed this was a very | ocalized
effect, and we had no evidence to contradict it or to
doubt that.

So that's why the second failure, when we

had t he second failure of the sane unit on their steam
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dryer, that -- becane very serious about |ooking into
the failures of these steam dryers, because we
real i zed t hat sonmet hing el se was going on. Andthat's
when we sent the special inspection teamout to Quad
Citiestoreviewthe details of their cal cul ati ons and
get a better understanding of the technical analysis
t hat was performed on these steam dryers.

MEMBER APOSTOLAKI S:  But this coul d have
been done also in 2002, couldn't it?

MR. TERAO. Yes. But because they fixed
it, they changed the -- they replaced t he quarter-inch
thick coverplate with a half-inch thick coverplate,
t hey changed the frequency. At that point, we -- we
bel i eved that the issue was resol ved.

CHAI RMVAN BONACA: They did not notice
anything during operation? O sinmply the failure
happened in June 2003, and then they shut down and
went to see what happened?

MR. TERAO  Yes, yes. There were sone
i ndi cati ons t hat sonet hi ng was happeni nginthe pl ant,
i ncluding a change in the noisture carryover |evels.
That was probably the biggest indication.

CHAI RVAN BONACA: But they -- | nean, did
they run for a period of tine under these conditions?

Changed condition? O they sinply, when they sawthis
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difference in noisture carryover, they shut down?

MR TERAC \Well, when they first --

CHAlI RVAN BONACA: |' mtryi ng t o under st and
for how long they ran in this condition.

MR TERAO  Wen they first sensed the
change in noisture carryover, | nean, a change in
noi sture carryover could be due to other reasons
besi des steam dryer failures. But they did nonitor
it, and as the noi sture carryover increased, thenthey
decided to shut down the plant and see what was
causing --

CHAI RVAN BONACA:  Ckay.

MR. TERAO -- causingit. But going back
to Dr. Apostol akis' question on what happened before
June of 2003, before the second Quad Cities 2 steam
dryer failure, they did have a spurious actuation of

their safety relief valve. O they call it PORVs at

Quad 2.

MEMBER S| EBER: These are the target rock
val ves?

MR, TERAO It -- these were the target
rock PORVs --

MEMBER SI EBER:  Ri ght.
MR. TERAG. -- | believe, yes.

VMEMBER ROSEN: | think they're called
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SRVs.

MR TERAO Well, no, these were called
PORVS.

MEMBER SI EBER:  No, they were --

MR. TERAG. They were very unique.

MEMBER S| EBER:  They wer e pi | ot - oper at ed.

MR TERAO. Yes. And so these -- so the
val ve spuriously opened and did not close.

MEMBER SI EBER:  Ri ght.

MR. TERAG So they're attributing that
sone of the | oadings fromthis relief val ve di scharge
contributed to the steamdryer failure a few nonths
later, inadditionto the fl owinduced vibration from
t he EPU.

MEMBER SI EBER: Wl l, | have a question
about that. Wen | read about that, | got the feeling
that it was because of the higher flows condition and
vibrationinthelinethat my have contributed to the
failure of the valve. Is that -- you know, it's a
chi cken-and-the-egg kind of a thing, and | couldn't
figure out fromwhat |I read which came first.

MR.  SCARBROUGH: Right. And they have
found significant vibrationeffects, and we found t hat
inthe Unit 2 failures that occurred. And so it may

have been that vibration causingthat -- initiation of
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t hat valve. So, yes, right.

MEMBER SIEBER | f ny nmenory i s any good,
there was a broken drain line --

MR SCARBROUGH: Right.

MEMBER SI EBER: -- involved with that, and
some support damage, and --

MR SCARBROUGH: W have sone -- a slide
on that, too.

MEMBER SI EBER.  Ckay.

MR. TERAOC Wait. Actually, we're getting
two events mxed up. The broken drain |line was at
Quad Cities 1, which happened in Novenber.

MR, SCARBROUGH. Right. And we're going
to get to that.

VEMBER LEI TCH: We had a subconmmittee
neeting at General Electric in San Jose in Septenber
of 2002. And so that was between the first and second
failure, just a couple nonths after the first failure.
And we asked Ceneral Electric about this issue, and at
that time they told us they were going to nodel the
steamdryer. And | was wondering: did you -- do you
know i f that was done?

I n other words, were they in a positionto
predict or suspect that there may be a subsequent

failure, which actually occurred in 2003? |In other
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wor ds, before the 2003 failure, did they really seem
to understand the problem and say, "Well, the next
refueling outage you're going to have to go in there
and do sone additional work"? Was there some
addi ti onal work planned, or do they think everything
was fine, and it just failed again in 2003?

MR. TERAG. | think that woul d be better
| eft to ask General Electric. 1'mnot sure what they
knew at that tine.

MEMBER LEI TCH:  Ckay.

MEMBER SI EBER: Wl |, it seens to ne that
that's a very difficult geonetry to nodel fromthe
st andpoi nt of vibration and force as --

MEMBER LEITCH  Yes. But they told us
they were going to do it.

MEMBER SI EBER:  Yes. But if they didn't
get it quite right, I wouldn't be surprised. But if
they didn't do it at all, or did a superficial job,
then the --

MR,  SCARBROUGH: And we've had four
significant failures, so we don't think that we're
quite there yet. | mean, we don't really think they
nailed this thing down.

MEMBER SI EBER Right. That would be a

cl ue.
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MR SCARBROUGH: Yes. Yes.

Okay. Let ne go on to Dresden, bring
Dresden in here. Dresden, in Cctober of 2003, they
shut down for a refueling outage i nspection after two
years of running at about a 17 percent EPU, and they
did find some cracks. And they were sort of inthe --
that sort of gusset area on the diagonal -- diagona
brace/ brackets area, so they were -- they found some
cracks there.

They weren't as severe as what we've seen
before, what had occurred at Quad Cities Unit 2, but
t hey did see sone i ssues. And at the sane tine, they
found sone holes in their feedwater sparger. Andthey
di scovered that there was a broken sanpl e probe that
was in there, and originally they thought they had
problems with this before, and it was sort of a stress
corrosion cracking issue.

But then t hey had done sone upgrades, but
then these seemed to break off as a result of the
vibration effects. And so that started us down this
pat h, and nowwe have this -- nowwe' ve noved fromt he
steamlines into the feed |lines, because they also
have the increased flow So now we're bringing in
t hat other side of the plant, so our -- our scope is

expandi ng here.
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MEMBER ROSEN: Do you know for sure that

t he four-inch cracks that were found i n Dresden 2 were
not there prior to EPU operation?

MR. SCARBROUGH: No, that's part of the
sort of the learning curve that we've been on here.
A lot of these ol der inspections were not done very
t horoughly, and then we noved up, and then there was
a discussion of using the VT-3, sort of the visual
i nspection. Sinceit's not code, they were then doing
a best effort. So, and then they found that even that
wasn't | ooking -- finding sonme of these cracks.

And so we've had this |earning curve as
we' ve gone along. Probably the best we've done is
nost recently that Exel on has done at Quad Cities 2 in
March where they did a VT-1 everywhere to see what's
goi ng on. But that has always been a point of
di scussion is sonme of these -- were sonme of these
cracks there before and we just didn't see then? And
we're | earning nore as we go along, so that's part of
the -- the issue hereis, where do these cracks start,
and how | ong have they been there?

MEMBER SHACK: But the prior inspections
were VT-3's?

MR, SCARBROUGH. If at all. | mean, they

-- yes, they were -- and sone of them were -- you
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know, were | ess aggressive, especially they m ght do
VT-1 on the wel ds t hensel ves but VT-3 on t he servi ces.
But as you saw, sonme of these go right into the base
netal services thenselves. They mght not --

MEMBER ROSEN: This seens to pose the
guestion as to whet her the agency should require VT-1
prior to allow ng extended power uprate operation.

MR. SCARBROUGH:. The inspectionis -- one
of the areas we're |ooking at very closely is how --
how much detail they | ook at these steamdryers, in
terms of identifying preexisting problens, so they
know where they may have a problemin the future.

But yes, sir, that's something that we're
going to be having to look at, especially since
Vernmont Yankee is in now --

MEMBER ROSEN:  Sure.

MR. SCARBROUGH: -- to see what type of
i nspection they do.

MEMBER ROSEN:  And ot hers perhaps after
t hat .

MR SCARBROUGH R ght .

VEMBER FORD: VWen we visited GE in
Sept enber 2002, they indicated some surprise at the
i ssues that we are raising, because their view was

that -- because the VIP designation that this was not
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a safety-rel ated conmponent.

They al so indicated that there had been
many i nci dences of steam dryer cracking beyond just
the stress corrosion cracking we know of the drain
lines. Have you taken that into account -- these
"many incidences"” of steamdryer cracking? And were
t hose | ocations of crackinginlinewththe locations
that we're seei ng now?

MR. TERAO Yes. Well, first, we have to
go back --

MEMBER FORD: And then this addresses the
qguestion that M. Rosen was asking, was this -- it was
a precursor to these particul ar i nci dences, which are
accel erated nmaybe by power uprate, but cracks were
t here bef or ehand.

MR. TERAO. Yes. W have to understand,
first of all -- and keep in m nd al ways that these are
not ASME Code cl ass conponents.

MEMBER FORD: Correct.

MR. TERAO. They were not constructed to
ASME Code. They were constructed to standard i ndustry
practice.

MEMBER FORD:  Yes.

MEMBER S| EBER: Wl |, they aren't pressure

vessel s either.
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MR  TERAO They're not pressure-

retaining. So there's very little controls on these
component s. The inspections that we spoke about
earlier that -- were just visual inspections. Wen
they renoved these dryers during normal refueling
out ages, they would |l ook at them But | would not
characterize them as any type of formal visua
i nspecti ons.

And what Tomwas referring to were -- was
the fact that sonme |icensees may have done nore
detail ed i nspections than other |icensees. But there
were no -- there was no requirement to do any visua
i nspecti on.

MEMBER ROSEN: Wll, | think that al
that's true, and | think the presunption was that
these things will retain their structural integrity,
and thereis no-- noissue. And, therefore, they can
be treated that way. And if that were true, that
woul d be just exactly the way it was.

But what we found through operation and
experience is that they don't retain their structural
integrity under sone circunstances. So now we raise
t he question, which is the obvious one, is: where do
the parts go? And if they go to places where they

coul d affect safety-related functions, then we have a
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busi ness in asking: w1l these things retain their
structural integrity? Are they -- have they retained
their structural integrity?

We rmake a presunption when we agree to
extended power operation -- uprate operation that
t hose thi ngs have structural integrity. And naybe --
and that's what's being brought into question here.

MR. SCARBROUGH: Yes, sir, we agree with
t hat . Let nme go on to now Quad Cities Unit 1 in
Novenber. So they had been operating for about a year
at EPU, about 17 percent, and they observed in late
Cctober or early Novenber a sudden increase in the
noi sture carryover. And it kept increasing, and they
shut down, and they found a -- if you want to flip to
t he next slide.

You can see the significant cracking in
this vertical plate, and then there was a -- about a
si X by nine inch piece of netal that was m ssing, and
t hey searched significantly for that piece of netal.
| mean, they -- they had their little robotic canera
go in many places | ooking for this.

Finally, they believe that it ended up in
the bottomof their reactor vessel head, and t hat was
circunmstantial, because they saw sone nmarks on the

recircul ati on punp propeller that weren't there, from
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their belief, during the replacenent of that.

MEMBER SI EBER:  So t he punp ate the part.

MR. SCARBROUGH: Yes. You know, it pushed
it --

MEMBER Sl EBER: Like the dog ate ny
homewor k.

MR, SCARBROUGH: Yes, right. Exactly.
And that's where they ended up with -- that was their
best guess of where it was. And so it's there now.

MEMBER LEI TCH:  Where is the orientation
of the steamline relative to that |ocation?

MR SCARBROUGH: It's right --

MEMBER SI EBER:  Ri ght there.

MEMBER LEI TCH: There's four steamlines
inthis unit?

MR. SCARBROUGH: There's one over there.
There's |ike one there --

MEMBER LEI TCH: Not quite 90 degrees
apart? | mean, they're --

MR. SCARBROUGH: Yes, sir, about -- yes.
And so there's one about -- about right there, and
that seens to be a real problemhere where this flow
whi ps out over there.

MEMBER LEI TCH:  And they inspected that

steam | i ne?
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MR. SCARBROUGH: Yes. Yes. They went

down that steam line, way down that steam I|ine,
| ooking for it.

MEMBER RANSOM The fl ow cones out t hrough
slots in the top of this?

MR SCARBROUGH. Yes, it cones out the --

MEMBER RANSOM  And then fl ows over that
| edge?

MEMBER SI EBER:  Over the wall.

MR. SCARBROUGH: And into the steamli ne,
yes.

Now, they did a lost parts -- now we're
into |l ost parts evaluation that the |licensee did, and
the staff did | ook at that and determne that there
wasn't any i mredi ate concern fromthat | ost part. But
there was a concern that -- that there m ght be sone
fuel fretting and things of that nature. And so there
was concern that -- that that woul d be | eft there | ong
term

So the licensee is, by the tinme the next
outage rolls around, determne if they're going to
renove the core and get that part out of there. So
that's still under discussion now.

MEMBER SI EBER: Well, thisis apretty big

part. It's, what, six by nine or sonething?
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MR. SCARBROUGH: It's six by nine and a

hal f-inch thick. And the next slide --

MEMBER SIEBER: And so as far as fuel
fretting is concerned, it'stoo bigtoget upintothe
fuel area

MR. SCARBROUGH: Right. They're worried
it mght --

MEMBER SI EBER: But it could be rubbing
down anmongst control rod housings and --

MR SCARBROUGH. Right. Yes, sir.

Now, if you wanted to put the next slide
up, please.

MEMBER RANSOM It might not be in one
pi ece any nore, right?

MR SCARBROUGH: Yes. If it bends a
l[ittle bit, it could push down through and get into
the jet punps and get down there.

MR. TERAO That's right. |In fact, the
| ost part anal ysis assuned that the | arge pi ece broke
down into different and various sizes, | think as
small as half an inch. So it |looked at the
inmplications of the lost part fromhalf an inch all
the way up to its full size.

MR. SCARBROUGH: Okay. Want to hit the

next slide?
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Now, you can see how this piece cane out.
You can -- you can see that it's -- the netal, it just
ri pped right out of there. | nean, thisis rolled up,
and so this is not the normal type of static, you
know, | oad across that. Sonething severe i s happeni ng
t here.

MEMBER ROSEN: Did they look at the
fracture surfaces?

MR. SCARBROUGH: Yes. And they determ ned
it was fatigue of a type of failure. And | have a
slide on that which tal ks about how they've m grated
interns of, you know, exactly the type of fatigue it
was. You can see it's a catastrophic failure of this
dryer.

Al so, now we nove beyond just a steam
dryer, because as they did their wal kdown t hey found
-- inthe main steamline they found el ectromagnetic
relief valve -- a drain line was |leaking fromthis
particul ar valve, and they took the actuator cover
off, and they said it sort of fell apart in their
hands.

The plunger spring had been pushed ri ght
up through its holder, and a m croswitch just was off
-- was falling off. The ports onit were damaged, and

it was inoperable. It was basically inoperable.
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Now, they checked the other three ERVs,

and they had sonme extent of damage, but they weren't
this severe. So now we're into this severe
vi brational effect into the main steamline.

They also had steam line supports that
wer e danmaged, and then, although we don't have a | ot
of detailedinformation about it, there was a HPSI MOV
that had alimt switch probleminterns of the spring
for thelimt switch, the finger springs, were damaged
by the vibration effects. And so this is --

MEMBER ROSEN: A HPSI MOV?

MR, SCARBROUGH: Yes. yes.

MEMBER ROSEN:  This was | ocated where?

MR SCARBROUGH It's into the HPSI steam

i ne supply.

MEMBER ROSEN: VWhich is | ocated where --

MR. SCARBROUGH: Right off the main steam
lines.

MEMBER ROSEN: -- relative to the reactor
vessel ?

MR. SCARBROUGH: Right. Well, it's not
near the vessel itself. It's into the -- it's into
the steamline going off, and it taps off for -- the

HPSI |ine taps off.

VEMBER ROSEN: | know it's in the HPSI
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steamline. 1'mjust trying to figure out, was it
close to the vessel or close to the HPSI turbine, the
valve we're tal ki ng about here?

MR.  SCARBROUGH: Ch, it's farther
downstream It's not --

MEMBER ROSEN: It's way downstream

MR. SCARBROUGH: Yes. |It's not near the
vessel .

MEMBER ROSEN: So this effect is
propagati ng way downstream

MR. SCARBROUGH. Right. It's --

MEMBER LEI TCH: Wl |, it's incontai nment,
isn"t it?

MR SCARBROUGH. Yes. There would be one
i nsi de contai nment and one outside contai nment.

MEMBER LEI TCH: Yes. Soit's not all the
way down at the HPSI. It's -- but it's not adjacent
to the vessel.

MR.  SCARBROUGH: Ri ght. I[t's not the
vessel itself that --

MEMBER ROSEN: That's what |'mtrying to
establish, what you just told ne, G aham It's 10
feet fromthe vessel or nore?

MR. SCARBROUGH:. Probably sonething |ike

that, yes. It's -- well, it's a ways down. It's not
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right next toit. It's not like right there, because
it has to tap off the main steamline and then tap off
there farther. Soit's over its isolation valves for
containnent. So it would be next to the containnent
wal | and --

MEMBER ROSEN:  Yes. It woul d be hel pful
if you had a drawi ng that showed this.

MR. SCARBROUGH: Yes. | don't think -- |

have a drawi ng, but | don't have one on a slide.

MEMBER ROSEN:. | find that a | ot of what
you' ve got here is very sinple. | nean, there's very
little detail, and you need to provide nore --

MEMBER SIEBER:  Well, we'll get to that
when we get to a subconmttee neeting.

MR. SCARBROUGH. Right. Well, we're still

| ear ni ng.

MEMBER ROSEN.  Ckay.

MR SCARBROUGH. | nean, thisis -- we're
still in the |earning phase.

MEMBER SIEBER. Well, let ne ask you a
question now. In this branch Iine, since this power

uprat e was essentially a constant pressure uprate, the
flows inthe line are the sane as they were before the
upgr ade took pl ace, because the pressure drop is the

salre.
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So that tells me that the -- whatever
vibration is comng is comng from the main steam
line, nechanically coupled to this branch line, as
opposed to sonething that's -- some phenonenon that's
uni que to the branch line. 1s that the right kind of
reasoni ng?

MR. SCARBROUGH: Well, part of it is that
t hese have such smaller diameter steam lines. The
steam fl ow - -

MEMBER SI EBER:  Yes, right.

MR. SCARBROUGH: -- IS so great, nuch
greater than the other plants, that it's causing this
-- and they think it -- you know, sone type of --

MEMBER SI EBER: Wl |, would it have fail ed
whet her the dryer was good or bad, or you didn't have
a probl em anypl ace el se?

MR, SCARBROUGH: Right. And that's an
issue in terns of would -- would repl aci ng the steam
dryer fix this problen? It nmay be that the steam
flows are so great, even if you replace the steam
dryer you still mght have problens --

MEMBER SI EBER:  Well, that's --

VR. SCARBROUGH: - - t hese ot her
conponents.

VEMBER S| EBER: Wll, that's the other
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i ssue. If you get a failure of one of these
el ectromagnetic relief valves, the questionis: did
the failure -- did the damage mechani smoccur before
the dryer failed or after the dryer failed? You know?
It could be the failure of the dryer that changed the
operating condition in the line, or it could be you
just have a lot of steam flow and you're w ecking
supports and shaking -- shaking everything a |ot.

MR SCARBROUGH: Right, right.

MEMBER S| EBER: And so have you cone to a
conclusion whether there's a relationship between
dryer failure and these ot her problens that you find,
or are they independent?

MR. SCARBROUGH: Wel |, they do shut down.
As the main -- the npisture carryover increases
qui ckly, they shut down within a week or so. | nean,
it's just a few days before they shut down.

MEMBER SI EBER.  Yes, but it is days --

MR, SCARBROUGH: Yes.

MEMBER SI EBER:  -- nonet hel ess.

MR, SCARBROUGH: Yes. So --

MEMBER SI EBER.  And you can get a | ot of
cycles in a few days.

MR. SCARBROUGH: Right, yes. So |l -- but

that's sonmething that sone testing is going on, and
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we'll talk tothat |ater. Exelon has done quite a bit
of vibration testing and evaluationto findout -- try
to find out what's going on with this. And that's
part of what they're supposed to present to us as the
Omer's Goup, is sort of taking responsibility for
this and coordinating this.

MEMBER Sl EBER: But they don't have a
baseline, right?

MR,  SCARBROUGH: Wll, that's -- well,
they are, in terns of they were gathering data --

MEMBER SIEBER: At the old full power?

MR, SCARBROUGH: No. They were -- they
were doing sone EPU -- going up to obtain vibration
data at EPU as wel | .

MEMBER SI EBER.  Ckay.

MR, SCARBROUGH: So -- right. So they're
wor king on it.

MEMBER SI EBER:  All right.

MEMBER LEI TCH: We had a problemstarting
up a BWAR with -- where the turbine governor valves
were fluctuating and causi ng pressure pul sati ons al
the way back through the nmain steam |ines. And
basically, the fix was an electronic one. W had to
retune the --

MEMBER SI EBER: Control s.
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MEMBER LEI TCH: -- the EHC control system

with sone additional capacitors and stuff to danpen
out that vibration in the turbine governor valves.
And this only occurred at high power. And |I'mjust
wondering if -- if there's any possible connection
her e. In other words, these are now operating at
hi gher power than they were before.

M ght we have noved into a region of
instability in the turbine governor systen? And if
t hose turbine governor valves are sitting there
fluctuating, it could be reflecting fluctuations back
to and up the main steamli ne.

MR. SCARBROUGH: Right. Right. Yes, and
we have seen instances where the set points all need
to be adjusted under these EPU conditions and pl aces
where they had not been adjusted. So this may be
sonmething that we can raise with the |icensee to see
if they have gone back and adjusted those governor
val ves and nmake sure they're working properly.

MEMBER LEI TCH: Because they should be
real stable. | nmean, they can be nmade to be real
stable. |If they're tolerating sone fluctuations in
t hose val ves, it can rai se havoc, in fact, through the
steam | i nes.

MR. SCARBROUGH: Thank you. We'll raise
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t hat .

MEMBER APOSTOLAKIS:  Well, I'ma little
bit puzzled here. The issue -- | mean, the first
failure was observed in June of 2002, and you w ||
show i n your next slide that cracks have been found as
|ate as the spring of this year.

MR, SCARBROUGH: Yes.

MEMBER APOSTOLAKI S: VWhat is the risk
significance of this? Wy do we keep seeing these
things and the plants keep operating and we keep
finding failures? Has sonebody deci ded that the risk
significance is very | ow?

CHAl RVAN BONACA:  Yes. | had the sane
guestion exactly.

MEMBER APOSTOLAKIS: | don't understand
why - -

CHAI RVAN BONACA: Because if you go past
the --

MEMBER APOSTOLAKI S: | nean, every ot her
nont h you have a probl em

CHAI RVAN BONACA:  So you just identify the
problem collect the broken pieces, fix it up, and
start again, and then collect the next pieces. I
nmean, what's goi ng on?

VEMBER APOSTOLAKI'S: And then i n anot her
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plant you find simlar problenms. So can you tell ne
what the risk significance of thisis? | nean, is it
really low, so we don't care?

MR. SCARBROUGH: Well, part of it was the
-- sort of howit progressed. You started off with
June 2002, you had a failure. It was determ ned that
that was a -- you know, a once sort of in alifetine
sort of situation, and they --

MEMBER APOSTOLAKIS: W can forgive the
first instance.

MR. SCARBROUGH: Right. GCkay. Then we
had anot her fail ure.

MEMBER APOSTOLAKI S:  Yes.

MR. SCARBROUGH: And then that -- that was
caused by -- maybe it was aggravated by this PORV
initiating. So they beefed it up some nore, and | --
| have anot her slide which tal ks about howt hey beef ed
this piece of netal up nore and nore.

And then we get to -- you know, and now
we're into |ate Novenber, and we have these other
failures. And then we start saying, "Ckay. Let's get
the Omer's G oup involved and solve this problem"™
But it comes back to the steamdryer -- you know, it's
non-safety-related, so there's this real --

MEMBER ROSEN: | wish you'd just stop
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sayi ng that.

MEMBER APOSTOLAKI S: That is, you know,
t he pre- PRA categorization. After that, we have now
a tool that can give us sone idea how inportant these
t hi ngs are.

CHAI RVAN BONACA:  Ri ght.

MEMBER APOSTOLAKI S:  So how i nportant are
t hey?

CHAI RVAN BONACA: But, you see, even PRA
by itself won't tell you the whole story, because, |
nmean, we don't -- we can't predict where these parts
are going. They're going in different |ocations.
Every time -- | nean, he'll showadditional slides now
t hat show that, you know, in follow ng shut down for
refueling, or whatever, identify additional failures,
pi eces located in different parts, etcetera, and --

MEMBER APOSTOLAKI S: But it's part of the
devel opnent of scenari os.

CHAI RVAN BONACA:  Yes, | understand t hat.

MEMBER APOSTOLAKI S: I n one scenario, the
part goes this way; in another, it goes that way. And
you try to figure out, you know, what the risk is.
Have you done any anal ysi s?

MEMBER LEI TCH: Pi eces have been found on

t he turbine valves. So by definition, they have been
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through the main steam isol ation valves, which are
safety-rel at ed. And these pieces could certainly
i npact the operation of the main steamline isolation
val ves.

MEMBER APOSTOLAKI S:  So they can have an
i npact on the estinmated core damage frequency.

MEMBER ROSEN: Wll, you can have an
i mpact on an enclosure -- the successful closure
frequency of the MSIVs.

MEMBER APOSTOLAKI S:  kay.

MEMBER ROSEN: And figure that into the
event sequences.

CHAI RMVAN BONACA: But nost of all, the
point | was trying to --

MEMBER APOSTOLAKI S: How inportant is
t hat ?

CHAI RVAN BONACA:  -- | was trying to nake
is that we don't knowthe initiators. | nean, every
time it seens like we have a neutral price. Oher
pi eces are missing that we didn't expect to see, and
so you nmay have other -- you see what |I'mtrying to
say is that, you know, it's not fully contained
i nsofar as what is breaking off and what is going. |
nmean, we -- you know, so we can develop sone

scenari os, but --
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MEMBER APOSTOLAKI S: Yes. But we can

certainly say sonething about the consequences, yes,
of these failures, at least the failures that have
been observed. So have you done anything with this?

MR. SCARBROUGH: There is a research --
you know, sone of the research activities are
involved, and sone of it is looking at what the
consequences are of these failures. And, you know,
the staff did | ook at -- the Systens Division did | ook
at this issue, and they're the -- they have the PRA
group. And they determ ned that there wasn't a severe
imediate risk to letting themgo back up, and that's
-- you know, that's not a lot of --

MEMBER APOSTOLAKI S: Maybe t here wasn't --

MEMBER LEI TCH: That's anot her one of our
ot her concerns here is with our other -- one of our
ot her m ssions right at the nonent i s we're | ooki ng at
license renewal for Dresden and Quad Cities, and we're
somewhat surprised to -- to find that the dryers are
not in the scope of the Iicense renewal. And they're
-- there are a nunber of -- | nmean, the reason is that
they're not -- they' re not safety-rel ated.

One of the other things is that -- one of
the criteria for being in the scope is to be safety-

rel ated, but another criteria is to be non-safety-
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rel ated but to i npact the operation of safety-rel ated
equi pnent .

MEMBER APOSTOLAKI S:  Sure.

MEMBER LEI TCH: And it seens to ne by
definition these could inpact the operation of the
M5l Vs, which are safety-related. So, you know, it
seens to ne that these things ought to be in the scope
of license renewal considerations.

MR, SCARBROUGH: Right. And there has
been a | ot of di scussion about that, where they shoul d
-- | think right nowwhat we're doingis we're trying
to solve this as a current operational issue.

MEMBER LEI TCH: Ri ght.

MR. SCARBROUGH: Not even letting it get
that far into, you know --

MEMBER LEI TCH: Yes, sure. Right.

MR. SCARBROUGH: -- the license renewal
space. It has to be solved now, and that's why we're
dealing with it now. But you're right, there's been
a |l ot of discussion whether it should be in scope or
out of scope, but we're going to solve it now I
nmean, you know, that's -- that's part of the issue
Now.

Like Quad Cities is not at EPU now.

They're at - they're not allowed to go up to -- |
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nmean, that's -- we have nore slides on that, is that
-- is that part of this last failure in March, that
was it. They cannot go up into EPU unl ess they get
NRC approval to do that. They agreed that that woul d
be a condition, and they're not up, so they're -- you
know, after four tines, they' re staying at dual power
| evel until they solve this problem

MEMBER APOSTOLAKI S: Now, is there a

docunent that docunents this risk assessnment -- | know
this is not a significant risk issue -- that we can
| ook at?

MR. SCARBROUGH: | can go back and ask if
there was sonething that was prepared on that.

MEMBER APOSTOLAKI S:  Because, you know, |
find it a little bit -- that we are a bit
i nconsi stent. | nean, in the reactor oversight
process, the inspectors go around and they find some
m nor violations or -- not really violations and some
m nor problenms. And then we have this el aborate SDP
-- significant determ nation process -- to tell us
what the color is. Okay?

And here we have real failures, and we
don't do sonmething like that. O maybe you will do
it, but we don't have access to it. But it would be,

| mean, an interesting -- like | think this probably
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is nore serious than maybe finding that one siren is
not operable, and, you know, going to the SDP.

And here we have failures that affect the
primary | oop, and | would expect to see, you know,
sone col or or some -- sonething that says, you know,
yes, this would affect the CDF and we are taking
action because of that.

MR TERAO  Actually, the ACRS will be
hearing |l ater this norning fromthe O fice of Research
on one of their activities involving the PRA or
| ooking at the risk significance.

MEMBER APOSTOLAKI S: And t hey do t hi s ki nd
of thing? They do this --

MR.  TERAO Yes. Well, | don't know
exactly what their -- I will let the Research staff
address that issue.

MEMBER APOSTOLAKI S: "' m not even sure
it's a research issue. | nean, you can actually see
the inpact title. Well, there's a PRA Branch in NRR,
isn't there?

Any comments maybe? No? Ckay.

MR CARUSO Well, George -- George, |
just want to make a cormment. | believe sonmething |ike
t hat was done as part of the BWR VIP program There

was -- this is Ral ph Caruso. |'mfromACRS staff, but
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| used to work on this.

And | believe there was a report that was
done by a research contractor as part of the BWR VIP
programto | ook at the consequence of vessel internal
failures and the effect of pieces comng out of
conmponents in the upper part of the vessel and their
i mpact on various different scenarios.

And | don't know if there's anyone here
from Research who remenbers that, but | do renmenber
that they had a contract which --

MEMBER APOSTOLAKI S:  When was this done?
When was this done?

MR. CARUSO Three or four years ago.

MEMBER APOSTOLAKI S:  But that was before
the failures.

MR. CARUSO. Yes. Yes, it was part of --

MEMBER APOSTOLAKI S:  So now one can take
that report and say, "Ckay. This actually happened.
Let ne see now whi ch scenari os are possi bl e and what
frequencies they have,” right? And do an event-
speci fic eval uati on.

MR,  CARUSO | don't know. | don't
remenber the details of it. | remenber being invol ved
init alittle bit.

VEMBER APOSTOLAKI S: Yes, | understand
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t hat .
MR CARUSGC So | don't renenmber the

details. Pardon?

MR. TERAC |'mnot sure that that was a
Research report. There was a -- there is a report
i ssued by the BARVIP -- it's nunber 06 -- that deal s

with this type of failures of safety-rel ated and non-
saf ety-rel at ed conponents i nsi de t he vessel, incl udi ng
the steamdryer. And it |ooked at the inpact of the
| oose parts and the steam dryer collapsing onto the
st eam separ at or s.

MR CARUSO Right.

MR TERAO And the staff has reviewed
that report. We are still looking at it for -- to see
if it needs to be reevaluated in |ight of the recent
steam dryer failures.

MR. CARUSO | renenber that the industry
didit, but I alsothought the staff had Research | ook
at it, and they had a contractor do a study as part of
t heir eval uati on.

MEMBER APOSTOLAKI S: Wbul dn't that be the
first thing you would do? You would go to a report
li ke that or the PRAand insert these failures and try
to figure out what happens and how si gnificant these

things are? Instead of tal king about -- this is non-
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safety-related or it may affect a safety-related
conponent. | nean, | would expect to see sonething
i ke that today and say, you know, for these reasons
we decided to keep studying it.

| mean, it's very consistent with what the
react or oversight process does, which goes to this
phased approach to the significance determ nati on and
all that. And here you have a real failure. Anyway,
| think we've said enough about this.

MR. SCARBROUGH: Wl |, we're still working
on resolving this. Let nme go on --

VEMBER APOSTOLAKI S:  But one of the -- of

the objectives is -- of the Commissionis to maintain
and even enhance public confidence in the agency. In
t he discussion of the last 10 minutes, |I'mnot sure

how much it contributes to that.

MR, SCARBROUGH: | agree.

MEMBER APOSTOLAKI S: [t's not just the CDF
that bothers me. |It's this appearance as well. You
know, you guys are like Caesar's wife. You know what
t hey sai d about her.

MEMBER S| EBER:  We shoul dn't tal k about
t hat .

(Laughter.)

VEMBER APOSTOLAKI S: | shouldn't talk
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about Caesar.

MR, SCARBROUGH: Okay. Well, let nme go on
and -- the other exanples we have. Dresden Unit 3
shut down in Decenber, and this is where the staff
actual Iy was actively involvedinconvincing Exelonto
shut down the unit to do an inspection. And they
found a coupl e of four-inch throughwal |l cracks in the
steam dryer, and they found two nore sanpl e probes
t hat had probl ens.

And al so, Dresden Unit 2 happened to shut
down during that nonth, and they found one of their
probes -- feedwater probes also mssing. So that's
where we were with that, wi th Dresden.

Now, this year Quad Cities Unit 2, in
March, now they've had another eight nonths of
operation, and they shut down for a refueling outage
i nspection, and they found nunmerous problenms wth
their steamdryer. And part of it involved where they
had done repairs in the past.

And i f you can showthe next slide there,
you can see --

MEMBER LEI TCH: This is eight nonths of
operation. |I'mjust alittle confused. Was this at
t he new 100 percent power |evel, this eight nonths?

MR SCARBROUGH: No, this is back -- this
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was back up to the EPU, 17 percent above the
original --

MEMBER LEI TCH: Yes. Ckay.

MR. SCARBROUGH: So t hey went -- yes, they
had ei ght nore nonths of EPU operati on.

MEMBER LEI TCH: Yes, okay. thank you.

MR. SCARBROUGH: And so they found -- one
of the areas they found probl ens was ri ght here where
they had install ed these gusset plates, this piece of
netal, and they had a di sconnect here between the ol d
hal f-inch and one-inch plates, and they had a
di sconnect there, and that -- and that fail ed.

They found several broken tie bars up in
here. There's cracks likeright inthere. You can --
where those were com ng apart, and then they -- they
had a wel d where there was a plate attached, and this
right through this wel d popped out fromthe vi bration.

So, and then down here on the tip of the
gusset -- | don't knowif you can see it, but you can
see there's a crack right down there. But part of the
probl em was they -- they were finding damage where
they had nade repairs in the past.

Now, there's a series of things that
happened si nce then, and we have sone slides on that.

O her steamdryer inspections that we've
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had this year -- Nine Mle Point has a curve to a
design, and they did find an 18-inch crack along a
weld right where the curved hood sort of cones
together. And they determ ned that was a fati gue type
of crack caused by acoustic | oading.

But they had been operating for several
years, and so that's what they saw. They did -- there
was sone bl ow by through that crack

Brunswi ck has been operating for a couple
of years at 13 percent power uprate, and it has the --
sort of the slanted design, which is sort of the in
bet ween of the square and the curve. And they found
sone mnor -- some mnor cracks, fatigue cracks, in
their steam dryer

MEMBER LEI TCH: Just as a mtter of
interest, Brunswick Number 1 just came out of a
refueling outage where they preenptively beefed up,
shall we say, the dryer, and they're now operating at
the full new extended power uprate -- that is, the
full approxi mtely 120 percent of the original power
rating. They' ve been at that rating nowfor about two
weeks, and, you know, so far so good. But | don't --
it has only been two weeks, as | said.

MR. SCARBROUGH: Yes. Wen we talked to

them they said that they were putting some of those

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

60

gussets -- those very long gussets in to try to
strengthen that -- those plates. And so -- and they
said they were going to go up to 20 percent. But they
are -- they are doing sone extensive vibration
noni tori ng and wal kdowns, things of that nature, to
try to be prepared to see if they have any probl ens.
MEMBER FORD: But foll ow ng on from what
Dr. Shack said at the very begi nning, aren't we just
chasing this problenf If we can't -- we don't
understand it, just puttingin gussetsis not goingto
stop it, right?
MR, SCARBROUGH: Right. Yes, sir. And
that's getting to where we're goingwith these slides.
MEMBER APOSTCOLAKI S: But you told ne
earlier that when the Quad Cities -- the first
i ncident occurred in 2002, they only had 90 days of
power uprated operation. And when | asked about
degradation, you said, "Well, gee, nost likely that
wasn't t he probl em because they' re forcing function.”
Doesn't the experience of -- with Vernont
Yankee contradict that? That they found nunerous
cracks at the original |icensed power? Do we know
that there were no -- no cracks in the Quad Cities
case, or it was a conbination perhaps of material

degradati on and forcing function underestination?
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MR.  SCARBROUGH: Ri ght . The first

failures at Quad Cities, you never real ly knowwhet her
or not it was sonething that was there before that was
aggr avat ed.

MEMBER APOSTOLAKI S:  Oh, okay.

MR. SCARBROUGH:  Ckay. But as they've
done nore and nore inspections and they keep having
nore and nore failures, you get to the point where
they' ve inspected it sufficiently thoroughly so that
they -- there weren't preexisting problens, that these
really are EPU-rel ated, and now t hese Vernont Yankee
problems -- they didn't find themin the areas where
the Quad Cities was failed. Not in those areas. They
found themin other areas -- drain channel s and wel ds,
and things like that.

So they didn't find themin the areas that
Quad Cities was failing. So we're not quite sure if
those were related to this type of sort of full effect
phenonenon, or was there sonething else happening
there with those. W won't know yet on that, but
we're still -- because we still don't really know what
the forcing function was on these.

MEMBER APOSTCOLAKI S: So we don' t know, but
we are convinced the risk is low, so we -- they can

keep operati ng.
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MR SCARBROUGH: well, for EPU, Quad

Cities is not operating at EPU. | nean, they're not.
That's -- you know, now Dresden is, but that's a
di fferent issue.

MEMBER FORD: Al |l these m nor and nuner ous
cracks in this particul ar design, do we know how t hey
occurred?

MR. SCARBROUGH: Sone of themoccurred by
just stress corrosion cracking. They know that.

MEMBER FORD: Because the resolution to
the stress corrosion cracking problemis conpletely
different fromthat of fatigue.

MR SCARBROUGH: Yes, sir.

VEMBER FORD: So if you go with what
Pr of essor Apostol akis i s posing -- that many of these
probl enms that we have which we see after power uprate
are really just an acceleration of previous danmage
whi ch occurred over the 20, 25 years of operation.

But I'mstruggling to come away fromthe
conclusion that this is not an i sol ated occurrence to
just flat-topped BWR-3 designs. It could be over the
whole BWR fleet, if they are all -- if they have all
got prior damage from | GNCC or what ever.

MR. SCARBROUGH: Yes, we haven't limted

the scope just to the square hood designs yet. I
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nmean, that's where we're seeing the severe probl ens,
which is good that it's sort of focusing on the area.
But we haven't saidthisis only a square hood. W're
maki ng sure this is a broad | ook at this i ssue before

we say, "This is the scope.”

And that' s what -- that's what our concern
is, that it -- the scope is not sonething very neat
where you can say, "Ckay. This is it. If we fix
this, we're done.” W just seem to have nore
probl ens.

Now, | was going to nention briefly sone
of these causes that we've had, and this is -- we've

t al ked about this as we go al ong.

But high cycle fatigue -- the first Quad
Cities Unit 2 failure in 2002 -- it was high cycle
fatigue, and there was a high frequency of resonance
that aligned with the coverplate, natural frequency,
and, you know, all these sorts of things that said
this was |i ke a once in a sort of blue noon situation.
But then we -- a year later we have Quad Cities Unit 2
with high cycle fatigue due to the |ow pressure
pressuring | oading -- | owfrequency pressure | oadi ng.

And t hen, in Novenber, Quad Cities 1 -- we
have the high cycle fatigue with a fluctuating

pressure load with acoustics. And then we have the
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Dresden feedwater probes with resonant frequency
vibration. Sothey're all vibration fatigue-rel ated,
but they haven't really nailed dowmn what it is.

But let ne nention -- we've tal ked about
the dryers thenselves. There are basically three --
the BWRs have three dryer designs -- a square hood,
t he ol der type, and the slanted, and the curved. And
GE has done an analysis of the various hood designs
and has seen that the square hoods just have nore
stress for the sane anmount of flow than the slanted
and the curved -- significantly different for those.

Quad Cities and Dresden have the
di sadvantage that they have snaller dianmeters, so
their steam velocities are up around 200 feet per
second conpared to nore the 150, 60, 70, sort of areas
that we're seeing with the other plants. So they have
alot nore flow, and then on top of that Quad Cities
and Dresden have these higher power uprates where
they're going up to 17 or so percent in the others.
So they have a conbination of problens.

Now, the other square hood designs --
Monticel |l o, they' ve had six percent power uprate, and
t hey' ve operated for five years without really any
problem Pilgrimonly had that small 1.5 percent for

about a year, and they haven't seen any probl ens.
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Vermont Yankee now -- the other square
hood design -- wants a 20 percent uprate. So
that's --

MEMBER ROSEN: But they've already found
nunerous cracks -- Vernont Yankee.

MR.  SCARBROUGH: Yes, they have found
sone. Right.

MEMBER ROSEN:  So it presunes they would
do sonet hi ng about that.

MR. SCARBROUGH: They will. They wll.
W wll not grant that EPU uprate until we're
satisfied that issueis soft, and we told the |licensee
t hat . And they know that, and they're here, and
they're interacting with GE, and they know t hey have
to learn --

MEMBER APOSTOLAKI S:  The extended -- 1I'm
sorry, go ahead.

MR. SCARBROUGH: They have t o eval uate t he
| essons | earned fromQuad Cities before they determ ne
t hat they've solved the problemfor Vernont Yankee.

MEMBER APOSTOLAKI S:  The Vernont Yankee
power uprate has not been granted?

MR, SCARBROUGH: No, sir. They just cane
in just recently --

MEMBER APOSTOLAKI S:  Ckay.
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MR. SCARBROUGH. -- with a request. And

we have a series of RAl questions that have gone out
to themregarding this i ssue and howthey're going to
resolve it.

MEMBER APOSTOLAKI S: So you wll not
i ncl ude Vernont Yankee into this statement here --
Quad Cities and Dresden and Vernont Yankee?

MR. SCARBROUGH: They' re i ncl uded, because
they have -- they're requesting --

MEMBER APOSTOLAKI S: They are not
i ncl uded.

MR SCARBROUGH: Wel I, they'reincludedin
t he sense that they have -- they have requested a 20
percent power uprate. GCkay. They have a square hood
design --

MEMBER APOSTOLAKI S:  Yes.

MR SCARBROUGH: -- and they have the
smal | er steam |ines.

MEMBER APCSTOLAKI S:  Ri ght.

MR, SCARBROUGH: Ckay. So they -- they
are in the nost susceptible group, despite the --

MEMBER APOSTOLAKI S:  So, but that's what
t he slide says.

MR. SCARBROUGH: Right. And that's what

| was addi ng on here.
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MEMBER APCSTOLAKI S: So Vernont Yankee

coul d be there.

MR SCARBROUGH: Right.

MEMBER APOSTOLAKIS: O woul d be there.

MR, SCARBROUGH: Soif we grantedit, they
could be in that group.

MR. TERAQ So that's why we're | ooki ng at
it nmore closely.

MR SCARBROUGH:  Now - -

MEMBER LEI TCH: Can | just go back again
to the experience we had with these governor val ves,
t hese turbi ne governor val ves, and stress that it was
i mportant that the configuration and di mensi ons of the
main steam |l i ne, because that EHC system has to be
tuned to get those valves to be stable.

And we found that at different plants --
you know, in some plants the head end of the turbine
is near the reactor. |In other plants, the generator
is there, and it's a very long steam line, so it
af fects the dynanics of the situation and affects the
tuni ng of that EHC system

So | just keep -- it sounds to ne |ike
there is a distinct possibility, and you need to | ook
i nt o whet her these governor valves are really stable

or not. And it could vary quite a bit fromplant 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

68

pl ant, but dependi ng upon the configuration and size
of the main steam |line, because it does affect the
dynam cs of that whole control |oop

MR. SCARBROUGH: Gkay. Thank you. We'll
rai se that.

I n January, GE has -- you know, has been
| ooking at this issue, and they determ ned that there
was a fluctuating pressure |l oad in the acoustic range
t hat they hadn't eval uated before, they hadn't really
seen before, and they identified that to us.

Al so, Exelon has been running vibration
anal yses of their steam|ine conponents, their ERVs
and MOVs, HPSI MOVs, and etcetera. And they found
that the vibrations were so severe they could not
justify the ERVs as they were at Quad Cities for a
full cycle. It was just a fewnonths that they could
only justify their operation at that vibration|evel.

So they've installed attachments to
strengt hen those -- those conponents to prevent them
from havi ng problens, at |east until the next outage
where they can refurbish them So they're only on a
one-cycl e l ength of time before they have to refurbish
these. So there is some severe vibration going on.

MEMBER ROSEN:  Isn't that a bandaid fix?

| mean, the real problemhere is not -- is that the
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vi bration -- sonething is causing the vibration. And
what they're doing is stiffening these conponents to
resist the vibration. The right thing to do is to
elimnate the vibration.

MR. SCARBROUGH: Right. Yes, sir. And
that's going back to what's causing this, what's
causi ng these probl ens.

MEMBER FORD: And part of that is -- isit
says CE identifies. When we were visiting GE, they
i ndi cated that they were putting vibration nonitors,
or they had in the past, and continuing to do
presumably, put vibration nonitors onto the steam
dryers. |Is that true?

MR.  SCARBROUGH: Not on the dryers
t hemsel ves.

MEMBER APOSTOLAKI S: That was the
i ndi cati on.

MR. SCARBROUGH: Not in the plants. Now
maybe in their separate effects testing or sonething
that they were doing, but not in the plants
t hemsel ves. And that's been a di scussion that we've
had.

Now, in a couple of the --

MEMBER FORD: M question was about to go

on.
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MR, SCARBROUGH: |'m sorry.

MEMBER FORD: How have you qualifiedthese
anal yses? That was the end of ny conversation

MR. SCARBROUGH: Ckay. And part of this
is, you know, the staff is currently review ng the
Vernont Yankee request, and part of that reviewis
going to be a detailed | ook at the GE anal yses. And
we're setting that up now.

| mean, that process to go and | ook at

t hose analyses in detail is in the works. W just
haven't set the time for when the experts -- and
that's not nme -- to go out and | ook at these anal yses

into alot of detail and eval uate them But the staff
is getting a contractor to assist on that as well.

In March, the |licensee was sayi ng at Quad
Cities 2 there was design problens with the gusset
repair. There was a discontinuity there. There were
some probl ens with, you know, the stresses andthetie
bars, how they attached them and how they attached
the stiffener plate, where they clanped it dowm to --
and it popped out.

So there are sone i ssues here. Part of it
-- | mean, this is not code work, so, you know, it's
not -- and it's very difficult work to do, you know,

alot of times under water and things of that nature.
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So it's a difficult repair to make, and what their

expl anation was is there were sone design probl ens.

But that's not -- that's not solving the problem
That's just explaining what -- why they thought it
occurred.

In terms of the corrective actions, a
whol e series -- and this is what you have brought up,
and it's a good point. | mean, you start in July, you
go from a quarter-inch thick plate to a half-inch
pl ate, and then you go from July of 2003 and you go
froma half to a one, install some gussets.

And then, in October, you know, Dresden 2
received anodificationsimlar tothat Quad Cities 2.

And then -- and i f you want to | ook at the next slide,

we'll showyou alittle bit about what they're doi ng.
And this is what -- where we showed what they
installed -- they cut out this piece that broke, and

they installed these gussets. But they left alittle
gap there where they went froma half-inch to a one-
inch plate, and that discontinuity it just -- it
wobbl ed on them and it just broke, and --

MEMBER ROSEN: Now wait a minute. Wit a
m nute. They went in and put these gussets in. The
obvious -- it seens to nme one doesn't do that unless

you have an anal ysis, an engi neering design.
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MR SCARBROUGH  Right.

MEMBER ROSEN: So sonething -- they did
draw it in the design.

MR.  SCARBROUGH: Yes, sir. And they
freely said they mssed it now that they say -- they
still -- now what they've done, if we flip on -- you
can see the plates -- go to the next one. It gives
you a little closer |ook.

You can see where -- right there, you'll
see right where it --

MEMBER ROSEN. No. They missed -- what
did they m ss? They m ssed the forcing functi on, what
t hey were designing agai nst, what was the strain to
the materials they installed. W need sone detail ed
anal ysis of what this is, and to do that, of course,
you need engi neering drawings -- ny earlier point.

MR SCARBROUGH  Ri ght.

MEMBER ROSEN: That these cartoons don't
do it for ne.

MR. SCARBROUGH: Right. Right. Right.
| know. That's been part of our problemis getting
t he details.

MEMBER ROSEN:  Why is it your problenf
Wiy don't you just require themto deliver these --

this information to you and where the anal ysis and
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engi neering that you can review -- you have the
capability within the agency to do that.

MR SCARBROUGH: Right.

MEMBER ROSEN:  To ask them what are the
forces they' re designing to resist, and what -- from
what phenonena do t hose forces ari se? And havi ng once
concl uded that they've got the phenonena correct and
the forces are right, then you can deci de whet her the
structural fixes make any sense.

MR SCARBROUGH  Ri ght .

MEMBER ROSEN: | nean, there's a process.

W all learn it in college.
MR. SCARBROUGH. Right. | agree. Andthe
staff just mssed this. | nean, we had a speci al

i nspection teamthat went out in July of 2003 to the
pl ant and | ooked at what they di d, and what ever we saw
we agreed that it was acceptable.

MEMBER ROSEN: Wl |, now you know better.

MR SCARBROUGH: And we know better.

MEMBER RANSOM Wl |, is there any attenpt
to understand the fl owdynam c forces that are causi ng
t his probl enf

MR. SCARBROUGH. Cnh, absolutely.

MEMBER RANSOM Either by CFDtype

cal cul ati ons or wi nd tunnel -type experinentation?
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MR SCARBROUGH  Right.

MEMBER RANSOM | s t here anyt hi ng goi ng on
in that area?

MR. SCARBROUGH: Absol utely. The Ower's
Goup is looking at this. The staff is |ooking at
this. W've asked Research to evaluate -- help us
eval uate, step back. You know, we're sort of tired of
bei ng drug al ong here.

W' ve asked Research to hel p us st ep back,
|l ook at it froma sort of first principles, and deci de
what's going on with the CFD, what's going on with the
nodel, try to, you know, do sone confirmatory | ook at
what's goi ng on, so that when GE cones in again and
says they've solved this problemwe can really work
froma know edge base rat her than sort of where we are
nNow.

And so that's exactly what we're doing.
We're trying to step back and solve this.

MEMBER RANSOM Because once you
understand the flow dynam c forces, it may turn out
very sinple things. W'Ill elimnate the -- stabilize
t he vortex shedding or --

MR SCARBROUGH R ght .

MEMBER RANSOM But you must understand it

before you can do that.
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MR.  SCARBROUGH: Right. Yes, sir. W

agree with that.

Let me go on to the next slide. Now,
then, in March, you know, nore failures. And if you
want to flip to the next one, David, you'll see that
now we' ve gone from-- nowthey' ve taken out the whol e
pl at e.

Nowt hey' re putting upthesel arge gussets
here, and so, you know -- and, you know, SO now we
have this one-inch plate, and then hal f-inch gussets
going all the way up alnost into the top and hol di ng
that in.

Now, we've asked sone questi ons about the
design in terns of, you know, what's going on with
these edges over here. Do we have another
di scontinuity? W' ve been asking all those sorts of
guestions about what's going on, and they've
strengt hened t hose ERVs.

But that's part of what we'll tal k about
in a mnute is what they have said to us in their
letter comngininterns of their commtnments to us,
to show us exactly that they've nailed down this
i ssue.

MEMBER ROSEN: Now, these are |Iike

dramatic relief valvesthat arecreditedinthe safety
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anal ysis, correct?

MR. SCARBROUGH: Yes, sir.

MEMBER ROSEN: And they' re now qualified,
continue to be qualified to perform their safety-
rel ated functions with these new strengthening --

MR SCARBROUGH:  Yes.

MEMBER ROSEN: Have t hey tested t hemagain
or repeated the testing that they did that established
their initial qualification?

MR. SCARBROUGH: | don't knowthat they've
done flowtype testing. But | knowthey did a | ot of
shaker testing on these out -- that Exelon did --

MEMBER ROSEN:  As nodi fi ed.

MR. SCARBROUGH: -- to denobnstrate, yes,
that they would hold up their capability. So -- but
that's only good for the next outage.

In this reactor, | nmean --

MEMBER ROSEN:  Well, the inplication is
that the forces they're worried about are forces for
two years of duration. You said only good for two
years.

MR. SCARBROUGH. Right. But --

MEMBER ROSEN: But what if they have an
event in which the -- you know, the desi gn basis event

where these val ves were expected to function. They
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didn't test that.

MR. SCARBROUGH: | don't knowif they went
up to that high level. | don't knowif -- | don't
know if they did that or not.

VMEMBER ROSEN: That was ny initial
question is these valves were initially qualified to
performa safety function during accidentsintransit.
They have been nodified, right? WII they continueto
performtheir function during accidents intransit is
t he questi on.

MR SCARBROUGH: The Dbest of our
know edge, they wll.

MEMBER ROSEN: Not a very satisfactory
answer .

MR SCARBROUGH: | know.

In terms of industry action, CGE put out a
SIL in August 2002, which tal ked about --

MEMBER APOSTOLAKIS: SIL? Wat's a SIL?

MR SCARBROUGH: Ch. It's a services
information letter. It's a voluntary --

VMEMBER APOSTOLAKI S: | guess everybody
knows t hat.

MR, SCARBROUGH. |'m sorry.

MEMBER APCSTOLAKI S:  Except ne.

MEMBER SI EBER W sent you sone a coupl e
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weeks ago.

MEMBER APOSTOLAKI S: Okay. So that's why
| threwit away. | didn't know what it was.

MR. SCARBROUGH: Ckay. Andit was focused
on the Quad Cities Unit 2 event, the first one, so it
only really dealt with square hood dryers, and it
tal ked about nonitoring noisture carryover and
refueling outage inspections.

And then, after the next failure at Quad
Cities 2, they put out a supplenent which now it
expanded to all of the BWRs at power uprate, but still
focused on npoisture carryover and refueling outage
i nspections, and nostly on external inspections for
anyt hi ng except the square hood design

And then in February of this year, the
Ower's Goup took the ead. W had a neeting with
them and they took the lead in terns of evaluating
the i ssue, and has a series of activities that they're
doing, that they' re going to be submtting a witten
plan. W asked for a witten plan of what they're
doi ng.

And then, in March, foll ow ng the issues
at Quad Cities Unit 2 again, Exelon did an eval uation
of the Dresden plant to justify operating an EPU unti |

t heir next fueling outages. And part of that was the
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| oads are nuch | ower at Dresden than at Quad Cities in
terms of the vibration effects.

MEMBER POVERS: Could | ask a couple of
guesti ons here?

MR SCARBROUGH: Onh, sure.

MEMBER POVNERS: When you say t he | oads are
much lower, this is that difference between 200 and
157 feet per second?

MR. SCARBROUGH: Right. They still have

high flow rates, but their loading that they

determned, it's nuch -- 1'd have to pull out the
report that -- well, the slides that they sent us. W
still ask for the report. They -- in their letter
they sent to us in April -- on April 2nd, they just

said that their contractor had provi ded an anal ysi s,
and we' ve asked for that contractor report to find out
exactly howthey didthat eval uati on and fi nd out what
the | oads were smaller.

MEMBER PONERS: Okay. So you really only
have an assertion fromthem when you say that.

MR. SCARBROUGH: Right. Yes, sir.

VMEMBER POVERS: Ckay. Could you al so
explain to nme what you nean when you say the BWR
Ower's G oup assumes the industry |ead for the EPU

vi brati on i ssue?
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MR. SCARBROUGH: Right. \Wen we had a

neeting with themin early February, we | aid out what
-- basically what we've told you here today, that our
concerns with the scope of this issue, it Kkept
expandi ng. We kept addi ng nore netal onto these steam
dryers. We kept having failures. It's into the
feedwater lines, the steamlines, and there was no
unified industry effort totry to solve this problem
And that's what we |laid out.

And the Omer's Goup cane back at that
sane neeting and said they're going to take
responsibility for solving this problem They're
going to coordinate with Exel on, which seens to have
nost of the problenms, in terns of the vibration
analysis. They're going to coordinate with CGE as GE
tries to get their arns around this issue and report
back to the staff.

So they took the lead in terms of
coordi nating that. Rat her than having us deal
exclusively with licensees, that they would be the
front people for evaluating this problem and then
t hey woul d coordinate that. And that's what | neant
by they took the |ead.

MEMBER PONERS: So i f you want M. Rosen's

drawi ngs, you'd call BWROwer's Group and they' || get

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

81

t hem for you?

MR. SCARBROUGH: |'msorry. | didn't hear
t he questi on.

MEMBER POAERS: |If you want M. Rosen --
provi de M. Rosen t he drawi ngs he's asking for, you'll
just call the Omer's G oup?

MR. SCARBROUGH: That woul d be a way to do
it, and we are -- we're trying to get nore i nformati on
oursel ves as to these details. But the Owmer's G oup
is taking the |l ead, and that would be a fair way to
contact them

MEMBER ROSEN: It seens astoni shing to ne
that you don't have themalready. | nean, after all,
they had to build them They have engineering
drawi ngs to build them

MR SCARBROUGH: Well, they have them

MEMBER ROSEN:  Yes. All you haveto dois
ask for them

MR,  SCARBROUGH: Asking for them and
getting themare two different things.

MEMBER ROSEN: And then they my say,

"Well, they're proprietary,” and t hen you say, "Ckay.
Well, provide them™
MEMBER APOSTOLAKIS: | don't understand

what you just said -- asking for themand getting them

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

82

are two different things.

MR. SCARBROUGH: Right. Well, you have

to --

MEMBER APOSTOLAKI S: Wiy woul d they
resist?

MR, SCARBROUGH: Vell, | don't think
they're resisting. | think they're evaluating it.

And unl ess you send out a formal letter to evaluate it
-- to ask for it, you know, it doesn't cone.

MEMBER APOSTOLAKI S:  Ckay.

MR, SCARBROUGH: It's not satisfactory to
us either. Andit -- let's see, where are we? Ckay.
Next one.

Exelon. Exelon canme in on April 2nd in
response to all the failures at Quad Cities 2, and
they said they would imt Quad Cities 1 and 2 to pre-
EPU power, except for sone testing that they were
going to do for 72 hours. They al so provided a test
pl an, which tal ked about pressure sanpling, and we
have sone areas of concern in there.

They t al ked about strengtheni ng t hese Quad
Cities Unit 1 release val ves.

MEMBER ROSEN: Excuse ne. On pressure
sanmpling, what did you nean by "pressure sanpling"?

MR SCARBROUGH: They were going to
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neasure pressure at various places in the steamlines
and try to feed that back into a nodel that they were
devel opi ng. Now, there's -- they are trying to
devel op --

MEMBER ROSEN: 1s this pressure sanpling
going to give them a trace of the high frequency
pressure of circunmstances? O is -- arethey goingto
| ook to see if they're seeing pressure fluctuations?
They' ve est abl i shed t he absol ut e pressure and see what
t he range around that absolute pressure is. 1Is the
pressure increasi ng and decreasing? Isit doingsoin
some si nusoi dal repeatabl e manner?

These are the kinds of things that force
vibrations, if you find them |If you |look for them
you may find them

MR. SCARBROUGH. Right. And we have -- we
rai sed sone concerns with what their plan was, because
we think it's -- it's so far renmoved fromthe steam
dryer we're not sure that you' re goingto | earn enough
to be able to say what's happening with the steam
dryer itself.

Now, they insisted that this would be a
successful approach. Now, they have gat hered data.
They have gone up to EPU for a few hours with Quad

Cities 2 and gathered this data, and they're supposed
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to come in and talk to us about what they found.

MEMBER ROSEN:  You need to know what the
pressure i s doing, what its absol ute magni tude i s, and
howit is varying as a function of tinme to start. So
t hat's what they should find out, and you need to know
t hat several different places.

MR. SCARBROUGH: Right. And that's what
t hey' re supposed to be doing. So -- yes, so we're not
convinced yet that they are going in the right
di rection.

MEMBER SIEBER:  So you're nmaking these
neasur enments downstreamof the dryer for the purpose
of figuring out what's going on in the dryer?

MR. SCARBROUGH: Yes, sir. That was our
reaction.

MEMBER SI EBER:  Good | uck.

MR, SCARBROUGH: And that's what they're
doing. They al so nmade some other commtnents to us
that they were goingtosendinaletter inearly My,
and this is sort of alaundry |ist of them because we
had witten up sone concerns with this April 2nd
letter.

Init they have a summary of their Dresden
EPU justification, which has this sort of contractor

study referenced and sone qualitative discussion -- a
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sumary. And so we've asked for that; we haven't
gotten it yet.

And so these were sone other areas, and |
-- you know, | don't want to go through all of these
wi th you, but basically you can see that we had sone
concerns regardi ng what they were telling us in terns
of their commtments internms of maki ng sure that they
capturethisissueinasignificantly detail ed manner.

MEMBER LEI TCH: Didn't they al so shake of f
alimt switch down by the turbine stop and control
val ves?

MR. SCARBROUGH: Well, the limt swtch
they -- are you talking about like a valve limt
switch for a val ve?

MEMBER LEI TCH:  Yes.

MR. SCARBROUGH: Ckay. The one they told
us about was the HPSI steamline, what they call HPSI
4 and 5, which are the containnent isolation val ves.
And they saidthat alimt switch was damaged for that
val ve. They said --

MEMBER LEI TCH: | see. | was under the
i mpression that was down by the turbine stop and
control valve.

MR. SCARBROUGH: There m ght be one down

there, too. We're getting information through slides
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fromthem | nean --

VEMBER S| EBER: | nsi de the contai nnment ?

MR. SCARBROUGH: Yes. | think this was
one -- they didn't give nme a nunber. | don't know if
this is inside or outside. | can't say which one it
was.

MEMBER S| EBER: But generally they're
about six feet fromthe penetration, which -- and the

penetration is pretty solid.

MR. SCARBROUGH: Yes. And they -- sothis
is an area we've asked for information on, and we're
still -- and this is all part of -- before they take
Quad Cities back up to EPU, they were -- part of that
provision was they were going to give us all this
information for us to evaluate it.

So right nowthey' re still at the pre-EPU
| evel, and so, you know, we'll just have to see if
they want to go up to --

MEMBER SI EBER.  Ckay.

MR. SCARBROUGH: -- say where they are.

Okay. Where they' re going fromhere with
the Ower's Goup, they've commtted to submt a plan
whi ch describes these activities. GE and Exelon are
wor ki ng on operational inprovenent recommendations

fromall the vibration testing anal yses they' ve done.
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GE is working on a revision to the SIL, service
information letter.

Once they conplete the evaluation that
they're doing to try to look at -- inprove their
structural evaluation of these, and then the BWR
Vessel and Internals Project, oncethe -- it plans to
conplete their steamdryer inspection gui dance, that
i censee can inplenent in Septenber.

So that's what their plan is, but we
haven't seen it inwiting. And they said they would
submt it to us in My.

VEMBER FORD: If you look at it, it's
Sept ember 2004, which is over two years since the
first occurrence. And yet they' re still tal ki ng about
plans. 1s there any notion or thoughts as to what the
danger might be or the safety inpact of just
conti nuing to make pl ans and not do anythi ng bet ween
-- over the last two years?

MR. SCARBROUGH. Right. Well, | think
part of it is -- is, you know, right now, you know,
Quad Cities 1 and 2 are at the old power |evel. |
nmean, so that's -- so they have that. But, you know,
thereis this -- and |'ve heard, and it's interesting
that Dr. Rosen said it, because |'ve said it to

| i censees, too, because t hey woul d al ways | ead of f our
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nmeetings with them and say, "This is a non-safety-
rel ated pi ece of equipnent.”

And | said the exact sane thing to them
| said, "Stop telling us that. We know that."
Because it has to maintain a structural integrity.
And part of the concern is that -- that it's not.

Now what we've seen so far is that its
focus on these particular plants -- Vernont Yankee is
not going up yet, and the other plants are seeing
relatively m nor problens. Sothat's sort of where we
are. But you're right, this is a |onger schedul e.

Now, we have indicated a | ong schedul e,
and this was a concern to us. And they enphasi zed to
us that they're working as fast as they cantotry to
survey the BWR |icensees to determ ne where they're
going to go fromhere, and that sort of thing.

But you're right, this schedule is
unsettling, becauseit's not really nailingthis down.

And part of it is we're fighting this issue that it's
a non-safety-rel ated pi ece of equi pnment, and you have
to convi nce people that the | oose parts -- and we have
the VIP, the Vessel Internals Project that did the
study, which saidthat all these pi eces woul dn't cause

a safety problem and all of those issues.

But you're right, at some poi nt you' ve got
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to say this equi pment has to maintain its structural
integrity just froma common sense point of view

MEMBER APOSTOLAKI S: And when is that
poi nt ?

MR. SCARBROUGH: That's where we are now.
| mean, that's where we are nowin ternms of, you know
Quad Cities is staying where they are, and they're
trying to solve this problem

MEMBER ROSEN:  Ckay. So you've drawn the
conclusion that it has to maintain its structural
integrity. Good. Now, you've also got a --

MEMBER APOSTOLAKI S: What sort  of
conclusion is that?

MEMBER ROSEN: Well, let ne say that it

| eads you to --

MEMBER APOSTOLAKI S: Could it be
otherwise? | don't --
MEMBER ROSEN:. OF course not, George. |I'm

just glad to hear that they have concl uded t hat these
t hi ngs need to stay together.

Now, we've got a Septenber 2004 i nspecti on
gui dance. Once you' ve concl uded structural integrity
i s needed, one can say one needs to i nspect to set --
prove that these, in fact, are -- have structural

integrity, correct? And one needs to do it soon if
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you're going to continue operation. This isn't a
guestion about uprate. This is a question about
conti nued operati on.

You're going to go in and inspect those
machi nes, those dryers now, to say, "Yes, they | ook
okay. Yes, they've got sone mnor hazing cracks on
the surface, but they don't threaten the structura
integrity.” | nmean, those are concl usi ons one woul d
have to draw. O the converse, one would say, "Oh,
we' ve got lots of cracks we didn't know about. They

dothreaten structural integrity at current conditions

or uprate,"” depending upon how -- what vyour
cal cul ati ons show. | mean, you have to go through
this.

So | woul d say your Septenber 2004 thing
is long overdue, and that it's not -- not just a
guestion of having guidance in 2004, in Septenber,
it's carrying out the inspections and reporting the
results. So | don't want to wait anot her whol e cycle
until -- Septenmber is a good tine to do it, because
that's when the plants typically refuel, in the fall
Those are the ones that are going to refuel.

MR. SCARBROUGH: Right, right.

MEMBER ROSEN: They ought to get in and do

t he gui dance. They ought to get in and performthe

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




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

91

i nspections in Septenber.

MR.  SCARBROUGH: Ri ght . And that's
somet hi ng we' ve enphasi zed to the Owmer's G oup.

MEMBER ROSEN: Nowthat's a question. Now
| need an answer. Are you going to have themdo the
i nspections, or are they going to provide you a book?
You know, "Here's the guidance.”

MR SCARBROUGH: Right.

MEMBER ROSEN:  Wel |, the gui dance doesn't
do you any good unl ess you use it.

MR SCARBROUGH: That's right. That's

right.

MEMBER ROSEN:  So?

MR. SCARBROUGH: Yes. | don't make those
decisions. Now, | would like to see them do those
i nspections inthe fall. That's part of what we told

the Ower's Goup, that we would like to see the
gui dance sooner, so it could be inplenented for the
fall inspection.

MEMBER ROSEN.  Good.

MR SCARBROUGH: But that's higher pay
grade than ne. The --

MEMBER S| EBER: Actual ly, one round of
i nspections doesn't tell you nuch, because it doesn't

gi ve you the degradation rate. So you can't -- just
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from one inspection, the only thing you can nake a
statement about is that instant intinme, and you can't
say that it's going to stay together until the next
refueling, for exanple.

CHAI RVAN BONACA: Wl |, but the -- | nean,
you' re keeping these plans to run the pre-EPU power
| evel .

MEMBER SI EBER  Just - -

MR. SCARBROUGH. Quad Cities 1 and 2. The
others are --

CHAI RVAN BONACA:  So you won't | earn nmuch
by inspecting themat that point. | nean --

MR SCARBROUGH. At least we'll see if
there's any cracks. Like, for exanple, at Dresden 3,
when they cane down in Decenber, you know, they had
t hose four-inch cracks inthere. Their first reaction
when we talked to them was they were going to keep
runni ng before they shut down.

And t her e was sone pressure put on t hemby
the staff --

CHAI RVAN BONACA:  Ri ght.

MR,  SCARBROUGH: -- and they did shut
down, and they found those cracks. And the question
i s problematic whet her or not those cracks woul d have

grown if they kept running at EPU. They did -- they
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did a nodification to their plant, and it's actually
alittle better than what the other -- the Quad Cities
have.

So, you know, there has been sone action
taken, but it hasn't been maybe to the | evel that sone
would like to see on this.

MEMBER S| EBER:  Wel |, one of the probl ens
t hat you have is if you want to tell the |licensees to
go and do the inspection, you have to show that
they're -- it's safety-rel ated sonehow or other. And
so your argument needs to be pretty solid in that
ar ea.

MR SCARBROUGH  Ri ght.

MEMBER SI EBER: As to what the potenti al
consequences of failure could be.

MR SCARBROUGH  Ri ght.

MEMBER SI EBER:  And that gets back to Dr.
Apost ol aki s' question, you know, if there's a safety
i npact, you ought to study it, wite it down, and
deci de what it is.

CHAI RVAN BONACA: What ever work they
devel op here wi I | have to be convi nci ng enough for you
to allow themto go back again to EPU power.

MEMBER SI EBER  Yes.

CHAI RVAN BONACA:  And have you | ooked at
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what you need to nmake the determ nation?

MR SCARBROUGH: That's one reason why
we're bringing in the consultant, and we're bringing
-- asking Research to go back and step back and say,
you know, what is it that's happening here? What are
the fundanmentals here? And that -- because, yes,
we' ve been sort of led along on this path with just
nore netal being slapped onto this dryer. And, you
know -- and we've accepted it.

And at sone point we've got to step back
and say, "Okay. Wiat's really happening here? |Is
nore netal going to solve the problem or do we need
to do sonething, you know, just significantly
different right fromthe outset in terns of solving
this problen?" And maybe it's sonething, you know - -
sonme adj ustnment of sonething needs to be made. W
don't know.

MEMBER SI EBER: W' ve got to drawthe |ine

at about a three-inch plate, beyond a three-plate for

MEMBER LEI TCH: Yes. | really think you
really need to look at these -- the steam line
vibration, fluid vibration, because, I'lIl tell you,

there is a guy who is probably 90 years old now at

General Electric, and he -- you know, tell ne the
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vol ume of your steamlines between the outlet of the
reactor and t he turbi ne stop val ves and your fl ow, and
"1l give you a capacitor for this EHC system t hat
will make it work in those situations.

And what |'m saying is | think that
there's a distinct possibility that that piece of
experi ence has been | ost, and maybe we're | ooki ng at
the wong end of this pipe to try to solve the
probl em And, | nean, we may even be | ooking
organi zationally i ncorrectly, because |l don't knowi f
that hypothetical guy resides in San Jose or
Schenectady. That issue --

MEMBER ROSEN: | think | can testify that
there is -- | have had in nmy background a simlar
probl emw th an aux feedwater and a pressurized water
reactor, aux feedwater steam line with very high
resonant vi brations, which had the effect of breaking
off drain lines off the auxiliary feedwater steam
line, which wasn't found until the line was -- the
cause of it was not found until the line was
instrumented with pressure recordi ng equi pnment that
could find the vibrations or forcing functions and
deal -- and elimnate the forcing function, not
stiffen the drain |ines.

Because the nore you stiffened them they
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just broke off sooner. These forcing functions are
very, very intense. The idea is to elimnate them
instead of trying to fight them

MR TERAC | would like to point out --

MEMBER LEI TCH: And we had experience with
this operating fine at 80 percent. But when you canme
up to 100 percent, you got this, and that's
essentially what we -- we're tal ki ng about doi ng here.
So, | nmean, | really think we really need to get them
to look into that conponent of the problem

MR. TERAC. | did want to point out that
Exel on has retained the expertise of Fred Moody. |
don't know if he's 90 years old, but he has retired
from CGeneral Electric. But they are | ooking to have
himlook into this issue.

MEMBER LEI TCH:  Good.

MEMBER POVNERS: He is not fanpus for his
-- his expertise in vibrations, is he?

MR TERAOC. Heat transfer | think.

MEMBER SI EBER: Well, we nay be getting
too deeply involved in trying to solve the details of
this problemnowfor -- for an overvi ew presentati on.
So maybe we coul d just take all of our advice, go do
it, and then we'll nove on here and you can fini sh up.

MR SCARBROUGH: Good. Well, we'll take
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all the help you can give us.

MEMBER RANSOM Do you have a date or a
pl an when either Research or the BAR Owmner's Group i s
going to give you sonme information on -- fromtheir
research on the flow dynam c forces?

MR. SCARBROUGH: Well, they're going to
start giving us the plan in My. It's over the
sunmer, and then June there's nore i nformati on com ng
in. And in Septenber they' re supposed to give us the
results. So it's over this sort of tinefrane that
they're giving us the information.

Now, Research -- they have a schedul e.
They' Il show you their schedul e when they cone up.
But, yes, it's --

MEMBER S| EBER: Yes. You can skip over
what you already did and get to --

MR SCARBROUGH: Ckay.

MEMBER SI EBER. -- where you are now.

MR. SCARBROUGH: Okay. All right. Let ne
skip over those. That's what we've done so far in
terms of when we had sone neetings with Research. W
did send aletter back to Exel on, you know, i ndicating
t hese concerns. |I'mnot trying to say that we have
t hese probl ens sol ved, or even know howto sol ve t hem

But we rel ayed our concerns to Exel on 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

98

they didn't indicate that they were going to identify
these forcing functions -- this forcing function
They did reverse engi neering to back out what it took
to break the nmetal, but they didn't know what the
maxi mum | evel was.

| nean, so they don't -- they can't do
that, so they're always working from reverse
engi neeri ng here.

The test plan tal ked about this pressure
pul se sanpling, which we weren't clear was going to
even get into the steamdryer or the potential fluid
structure interactions that m ght be involved here.
We made this -- high steamflows were into that range,
so those concerns.

In terms of the Dresden EPU, we were
concerned about -- there wasn't really a quantitative
assessnment of the | oadings and stresses. They were
referenced in this contractor study, and they didn't
di scuss any conponents except the steam dryer

And so we rel ayed these concerns back to
themin aletter on April 20th, and, you know, we'll
see where that conmes from

MEMBER ROSEN:  Well, that's nmuch better.
Now you're getting into the heart of the docunent.

MR. SCARBROUGH. (Ckay. Now, where we go
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fromhere, we have -- still have to continue to review
t he Exel on i nformation. That's going to be comngin,
you know, on Quad Cities and Dresden, you know, to
resol ve this EPU operation for Dresden.

Now, regul atory conmmuni cations -- we have
aregulatory issue summary that we' ve been draftingto
try to see if we want to try to informlicensees of
all these activities that are ongoi ng, because it's a
| ong, invol ved process that's hard to explain just in
a short amount of tine.

We've also been discussing a generic
regul atory action, like a 50.54F letter, which m ght
ask the other BWRs what they' re doing to address this
issue. That's sonething that's being di scussed.

Vermont Yankee, in terns of the -- we're
| ooki ng at these recent inspection findings fromthe
steam dryer to see how they affect the power uprate
request and what the simlarities are between Dresden,
Quad Cities, and Vernont Yankee. And that has to be
dealt with before they get to power uprate.

And t hen we to go back and deci de where we
went wrong with our power uprate review standard and
revise it to decide what -- howto avoid these future
problens that we m ght have. That's where we are,

and, you know, as you can tell we're just sort of
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getting -- trying to get our arnms around this issue,
just like GEis, |I nmean, and so any assi stance that
ACRS can provide, we are certainly happy totakeit to
hel p resol ve this.

MEMBER ROSEN:  Well, | think these | ast
few slides make nme feel alittle better that -- Tom
that you're now beginning to head in the right
direction. | would comment, though, that this is not
j ust about power uprate, because these forces and
functions are there at full power as initially
licensed. Solet's not -- let's not put our blinders
on about that.

MR. SCARBROUGH: GCkay. Good. Thank you.

CHAlI RVAN BONACA:  Anot her coment | woul d
like to make is | -- the one | started at the
beginning. To ne, this failure has put a cloud over
the whole EPU. | think it's necessary that you | ook
at it, because the increased flowrate has caused the
failure. And | can't wunderstand why increased
bl owndowns or whatever may happen as a result of
accidents in -- in a powerplant which has been uprated
may not cone with surprises there.

MR. SCARBROUGH: Yes, sir.

CHAI RVAN BONACA: Chal l enging certain

conmponents. | nean, clearly here it may very well be
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t hat these dryers already had cracks in them and the
fail ure has been accel erated by t hese vi brati ons, that
t hey' ve been identified here.

And the questions raised two or three
years ago was: are these conponents as good as new?
Those which are inside the vessel, for exanple,
internals, that will have to sustain certain forces
during acci dents? Conparisons were nade. Assunption
was made that the criteriato conpare agai nst were the
original criteria, whichis essentially conponent says
no.

And so | think you have to review al so
that issue. That's just ny thought.

MR, SCARBROUGH: Thank you.

VEMBER S| EBER: Now, according to your
schedul e here, you have Research involved in sone of
your activities.

MR SCARBROUGH: Yes.

MEMBER SI EBER:  Just what are they doi ng?
Are they here to tell us?

MR SCARBROUGH: Yes, they're going to
give you a brief summary of --

MEMBER SI EBER  (Okay. W have 15 m nutes
| eft, so maybe you can tell us in 15 mnutes.

Thank you very nmuch. Hope we weren't too
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hard on you. On the other hand, it pays to be a
little hard to keep you enthusiastic about pursuing
this to a good endpoint.

MR. MALI K: Good norning. M nane is Shah
Mali k. 1'minthe D vision of Engi neering Technol ogy,
Ofice of Research. On ny left side is Don Helton.
He's in the Systens Analysis Divisioninthe Ofice of
Research, and we'll -- today we'd Iike to provide you
a draft research plan, which at present we are
di scussi ng anong Research at NRRto finalize it. So
at the nonment it is still a draft plan.

The object of the research are to try to
i dentify and det erm ne si gni fi cance of basi c phenonena
t hat can cause adverse flow effects in a steamdryer
and other conponents of steam and feedwater flow
lines, and, again, apply those phenonena to
characterize failure observed or potential failure
that could happen in various conponents in the BWR
pl ant under power uprate condition. And the
di scussion wll also cover the existing power
condition as well.

And det er mi ne, based on t hose experi ences,
try to determ ne potential inplications that can be
drawn fromthose results which we obtain, and assess

-- finally, the assess the feasibility of a screening
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t ool that can be devel oped fromthis research and t hat
can be used by NRR in review ng those submttals.

And we' Il continue to support NRR in any
BWR submittal. And as a matter of fact, we've beenin
contact with the licensee as well to get nore and nore
information to strengthen our product.

MEMBER APOSTOLAKIS:  So in which bullet
will you evaluate the risk significance of this
nunber ?

MR. MALIK: Risk significanceis currently
not a part of this project. It is being devel oped or
being worked on in another project called Safety
Modul e Proj ect under the same division. |'mnot sure
or -- if there is some tine we can look briefly on
that as well.

MEMBER APOSTCOLAKI S: But how can you
det erm ne rel ative significance and generic

inmplications if we don't have PRA context? And why is

that an issue of research? | nean, can't you just
take a PRA and put -- like the accident sequence
precursor program Is that still in existence, by the
way? ASP?

MR. LANIK: Yes.
MEMBER APOSTOLAKI S: So did they eval uate

thi s?
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MR. LAN K: | think they have it in a

prelimnary stage. |'mnot part of that program but
in m discussions with theml think they actually got
it entered as a prelimnary but not -- they haven't
done an anal ysis yet.

MEMBER APOSTOLAKI S: | nean, it shoul dn't
be that hard to do. |'mnot saying it's a matter of
an hour, but -- so the ASP will tell us soon.

MEMBER SI EBER:  No. ASP is never soon

MR. FLACK: | can't speak for the ASP
anal ysis, but | would inmagine that the risk is com ng
ininan indirect way through | oose parts and things
that could be generated and thrown through the core
causi ng ot her events to happen.

But at this point, | don't know where they
stand on the ASP anal ysis itself for just the failures
of the dryers. It's going to be involving the
i nplications and propogations -- it's going to be a
difficult thing | think to quantify in the input.

MEMBER APOSTOLAKIS: Ckay. Let's |eave
the ASP out. But, | nmean, this research program
shoul d be able to do a quick cal cul ati on, especially
if you are going to draw any generic inplications.
Don't you need to | ook at the acci dent sequence? You

don't need a separate research programfor that.
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MEMBER SI EBER: | thi nk you need that j ust

to either grant or deny an EPU or to require a
licensee to stay at the power | evel that he's at. You
need to know what the risk is.

MEMBER APOSTOLAKI S: You need to know
t hat .

MEMBER SI EBER: And i f you don't know what
it is, you don't have a basis to do it.

MEMBER APOSTOLAKI S:  Ckay.

MR. FLACK: And I think we agree that the
risk is an inportant part of the equation.

MEMBER APOSTOLAKI S:  Yes.

MR. MALI K: Okay. Next slide. This slide
i s the present subdividedintotw phases. Phase 1is
essentially collecting data with the hel p of NRRfrom
the | i censee, as nmuch data, plan data, and usi ng t hose
data to support our analysis. And the second nmjor
effort in this phase will be to procure a techni cal
consultant in flowinduced vibration area, in
particular in the CFD and flow fraction and
conput ati onal structure, where we can conbine all
three effects.

MEMBER APOSTOLAKI S: Do you have i n- house
experts in these areas?

VMR MALI K: We have a CFD -- in the CFD
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area we have, but not other two. Sonme expertise we
have, but we'd like sonmebody who has nore broad
expertise, so we can conbi ne them toget her.

MEMBER APOSTOLAKI S:  kay.

MEMBER RANSOM  Under your first bullet
you have scal e nodel test data. Does sonebody have a
scal e nodel devel oped?

MEMBER SI EBER: Wl |, scal e nodel is -- CE
has sone data we are trying to get. These are the
kind of information we'd like toget fromthe |licensee
and their vendors.

MEMBER FORD: The presunption hereis that
the whole degradation process is flowinduced
vi bration. There's nothing here that presunmes that in
fact --

MR MALI K That is -- when we start
| ooki ng at phenonena, we are |looking to that -- the
next phase of --

MEMBER FORD: Looking to what?

MR MALIK:  Yes.

MEMBER FORD: Into what? You said you --
in the next phase you're going to | ook into?

MR MALIK: That the flow is what could
cause this kind of phenonena.

MEMBER FORD: Well, it's not so nuch the
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-- | think flowinduced vibration is probably the
predom nant one, but |I'mthinking of the initiating
event, which could be stress corrosion cracking.

MR, MALIK:  Yes.

MEMBER FORD: Wi ch has been occurring for
20- odd years.

MEMBER S| EBER: The way you expand your
hori zon, though, is if you fail at this approach
right? If you can show that it's flowinduced
vi bration, and that you can analyze it, then, for
exanmpl e, arguments like M. Leitch's would not be

pursued, except by a licensee trying to tune up a

pl ant .

MR, MALI K. Ckay.

MEMBER S| EBER: | don't know whether
that's right or -- the right way or the wong way to

attack the problem |'d probably do it that way, but
others would do it a different way.

Go ahead.

MR. MALIK: Okay. The phase 2, which is
the -- where we are doing that, once we have a
consul tant or consultants on board. W're going to
start | ooking at things that are of concern, such as
t hermal hydraulic nodels, and things such as stress

corrosion cracking. And we'll usethoseintryingto
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predi ct what kind of flowinduced vibration or other
| oadi ng condi tions can exi st using thermal hydraulic
nodel s.

Also, in the process we wll try to
determ ne what i s the significance of flowinteraction
with high flow velocity interacting wth the
conmponents that are --

MEMBER APOSTOLAKI S: So t hi s over | aps what
degree with what the industry is doing?

MR MALIK: It will be our introductory
program and it will go on alonger termbasis, unless
they come up within the six nonths to a nine nonth to
a year timeframe of -- we are going to be doing it in
a much nore conprehensive way. Yes, there will be
sone overlap in that.

MEMBER APOSTOLAKI S:  So you wi I | have t he
benefit, then, of their work.

MR. MALIK: Yes. And we'll be interacting
to get nore and nore data, and they' ||l benefit fromus
as wel | .

MEMBER APOSTOLAKI S:  Fine. Fine.

MR. MALI K: Ckay. Once we have det erm ned
fl ow i nduced vibration and conditions, we'll apply
those to current -- the nodel to performanalysis to

find the stressors that are --
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MEMBER SI EBER:  Now - -

MR MALIK: -- things like that.

MEMBER SIEBER:  Sir, you'll have to talk
into the m crophone.

MR MALIK:  Sorry.

MEMBER SI EBER:  So the recorder can pick

you up.
MR, MALIK: Thank you.
And based on t hose anal yses, we'll try to
predict conponent failure as well as operating

condition and potential concern that may come up from
t hose anal yses results.

Okay. Then, the next step will be the
task -- the next task will be for generic inplication.
As you can see, this plan is essentially on a
determ nistic basis, and we may have to nodify it to
bring the probabilistic aspects out of --

MEMBER APOSTOLAKIS: | noticed that. |
agree with you.

MR MALIK:  Yes.

MEMBER APOSTOLAKI S:  So you agree with ne,
t 00?

MR MALIK:  Yes.

MEMBER APOSTOLAKI S:  Ch, that was quick.

(Laughter.)
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The usual answer is, "We'Ill think about

MR MALI K:  No.

MEMBER APOSTOLAKI S:  John?

MEMBER ROSEN: John, here you are
presenting what |ooks to ne like a -- you know, a
cohesive plan to build -- to get the agency up to

speed on sonething that's established technol ogy. |
mean, flowinduced vibration that -- these kinds of
t hi ngs, is not unknown. 1It's not a research subject.

MR, FLACK: Well, | would say it's applied
research. W never | earn enough about things as they
age, so | wouldn't say necessarily it's -- it's not
part of research

VEMBER ROSEN: It's just the way we do
business in the agency. W call this research, but
peopl e have been doing -- have known about flow
i nduced vibration for a long tine. They' ve known
about resonance and what resonances can do to
power pl ants, piping, aircraft w ngs, all kinds of
t hi ngs.

MEMBER APOSTOLAKI S:  Yes. But this is
regul atory research

MEMBER SI EBER:  Yes. This is --

MEMBER APOSTOLAKI S:  Regul atory.
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MEMBER SI EBER:  -- probably rather newto

t he agency, because they ordinarily don't get invol ved
in these kinds of work -- this kind of work.

MEMBER SHACK: Sonebody has cl early been
having a problemwith the interfering of this problem

MEMBER S| EBER:  Everybody so far.

MEMBER APOSTOLAKI S: Wl |, presumably, you
will reviewthe literature and tal k to other people's
experience and build on it, right?

MR MALIK:  Yes.

MEMBER APOSTOLAKI S:  Ckay.

MEMBER SI EBER: Ckay. Go ahead.

MR. MALIK: Ckay. The final task under
this phase would be developnent of a potential
screening tool that NRR can use in review ng those
submttals.

Let nme go on the next page. We will try
to give a draft schedule for these activities.

MEMBER APOSTOLAKIS: So let ne -- | can't
-- fiscal year ' 06, devel op potential screening tool.
So you will be denying power uprate requests until
t hen?

MR. MALI K: No. That's why we have put on
the last bullet, "Continue providing additional

gui dance t o NRR based on the i nformati on we col | ect up
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to that point." So --

MEMBER APOSTOLAKI'S: So it's concei vabl e,
then, we'll approve an EPU in the next two nonths?
Even though this research is going on? Yes, it is
concei vabl e.

MR. MALIK: In the supplies for NRR, you
know, how nuch they give --

MEMBER ROSEN:  Perhaps if they cone to us
with a request for that kind of thing, aml| to expect
some questions in this area?

MEMBER APOSTOLAKIS: Do you think there
will be sone questions?

MEMBER ROSEN: | suspect it, yes.

MEMBER APOSTOLAKIS: |'msorry. But it's
a natural reaction.

MR. MALIK: Yes. | understand that. One
other thing that's driving this schedule is that
procuring -- if we can get within the DOE | ab area,
that will be a shorter period. O herwise, it's
showi ng up like for a six-nmonth time fromMy 2004 to
Sept enber 2004. Conmercial contracts take that |ong
to go through the process.

MEMBER APOSTOLAKI S: O course, Dr.
Paperiello tol d us yesterday that he would |i ke to see

nost of the work in the O fice of Research done in-
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house.

MR MALIK:  Yes.

MEMBER APOSTOLAKIS:  So | don't know how
consistent that is with that.

MR MALIK: Well, there will be a --

MEMBER APOCSTOLAKI S: |'msorry. Go ahead.

MR. HELTON: Some of this work i s goingto
be done in-house. For instance, the CFD work that's
on there is planned for in-house, and sone of the
finite el enent work i s al so pl anned for in-house. But
there is sonme of it that will have to be contracted
out .

MEMBER APOSTOLAKI S:  Ckay.

MR MALIK: Al right. GCkay.

MEMBER POWERS: I think that's an
i mportant point. W have -- this flowinduced
vi bration is known technol ogy. It is by no neans

trivial technology. And it's a highly specialized
field.
MEMBER SI EBER: Right. Yes, it is.
MEMBER PONERS: You're not going to find
people with expertise. And these gentlenen face a
particular difficult problem whereas you can do fl ow
i nduced vi brationon awall, or astructure, they have

to look at the whole piping system as an integral
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whole. And | --

MEMBER KRESS: It won't be an easy task.
We are not going to --

MEMBER POVNERS: Not by CFDit's not goi ng
to be an easy task.

MEMBER KRESS: It's not going to be easy
to find the resonant frequency of the components.

MEMBER PONERS: Yes. Wt hout sone good - -

MEMBER SI EBER: Not with that Kkind of
geonetry.

MEMBER POVERS: W thout some good
experinmental data on the actual system of interest,
they're going to get nowhere with this study.

MEMBER ROSEN: It seens to nme that you' ve
got your finger right on it. You need to do sone
nmeasur enents.

MEMBER KRESS: And that won't be easy.

MEMBER POVNERS: | nean, they can -- they
can learn their conputer codes 'til the cows cone
home. They're not going to get anything out of this.

MEMBER SI EBER: Ckay. Wy don't we go on.

MR. MALI K: Okay. W say that the 2004 --
in early 2005 we'll be doing sonme of the initial
scopi ng studies. And once we have the consultants on

board, we are going to be trying to cone up wth
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determ ning various nmechanisns that could cause
failure of flowinduced vibration.

And, again, in 2005, try to predict flow
i nduced vibration loading via thermal hydraulic
analysis. And, simlarly, fluidextraction as well as
circulations will be done during FYO5. And using al
that i nformation, during FYO6, we will try to build up
some generic inplication as well as potential
screeni ng tools.

MEMBER APOSTOLAKI S:  Very good.

MEMBER S| EBER: So the initial event
occurred in 2002, and you're going to get the result
in 20067

MEMBER APOSTOLAKI S:  That doesn't sound
good. Doesn't sound good.

MEMBER SI EBER  Well, that's when you're
going to decide --

MEMBER POVNERS: It sounds vastly overly
optimstic as a matter of fact.

MEMBER S| EBER: Yes. Whi ch one you're
goi ng to deci de whet her you're giving nore EPUs. But
by then everybody will have one, right?

MEMBER POVNERS: We presumably have the
sunmp as a standard.

MEMBER SI EBER: Wl |, anyway --
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MEMBER APOSTOLAKI S: " m just curious,
t hough.

MEMBER SIEBER: -- it's not swft.

MEMBER  APOSTOLAKI S: VWen we do

i nspections and we find things, we have an action
matri x.

CHAI RVAN BONACA: It is inportant.

MEMBER APOSTOLAKI S: When fail ures occur,
do we have an action matrix? No. Should we? 1| don't
under st and - -

MEMBER  SHACK: It gets increased
regul atory attention, George, even w thout an action
matri x.

MEMBER APOSTOLAKI'S: If this is increased
regulatory attention, | would like to see what
decreased attention is.

MEMBER S| EBER: Wt hout the risk anal ysi s,
"' m not sure how you --

MEMBER APOSTOLAKI S:  That's right.

MEMBER Sl EBER: --  how vyou nake
i ncreased --

MEMBER APOSTCOLAKI S: You woul d need t he - -

MEMBER SI EBER:  -- happen.

MEMBER APOSTOLAKI' S:  You woul d need the

equi val ent of a significance determ nation process.
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MEMBER S| EBER: You woul d t hi nk.

MEMBER APOSTOLAKIS: That's it. Well --

MEMBER SI EBER: But thisis pretty conpl ex
to put through that, particul arly when you don't know
what the consequences of all of these --

MEMBER ROSEN: Wl |, wait a m nute, Jack.
It's much sinpler than that. You're making this --

MEMBER APOSTCOLAKI S: It's much sinpler
t han that, yes.

MEMBER ROSEN:  You know t he consequences,
potential failure of the main steamisol ati on val ves.
That's one. Just take that. One can go into existing
PRAs and concl ude the inportance of that.

MEMBER SI EBER:  Well, yes, that's --

MEMBER APOSTOLAKI S:  And t hen you may cone

MEMBER SI EBER:  That's a pretty gross way
to do it, but there's all kinds of --

MEMBER APOSTOLAKI'S:  This should give it
sonme - -

MEMBER S| EBER: -- by design they fail
di fferent ways.

MEMBER ROSEN:  Well, failure to close is
what |'mtal ki ng about.

MEMBER SI EBER:  Well, we're wasting tine
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on that. You guys knows how to do it.

MEMBER APOSTOLAKI S: This is not their job

to do that.
MEMBER SI EBER:  Ri ght.
MEMBER APOSTOLAKIS: So we are not --
MEMBER SI EBER:  Ckay. Wuld you like to
concl ude?

MR. MALI K: Yes. W hope to continue
getting nore information fromthe industry, as nuch as
possi ble, and that's the push we are trying to do to
begin this program

MEMBER S| EBER: Ckay. Does anybody have
any questions they'd like to ask the staff before we
wap this up?

Wll, I'd like to thank the staff for
maki ng the presentation. This is inmportant to us.
It's a matter of concern. I think we ought to be
t hi nki ng about a subcommittee neeting or maybe even
the full committee prior to one of our regular
neeti ngs, so we can spend sone nore ti ne to under st and
the details of the problem And | think that the
staff is gettingtheir arnms around it, but I think the
problemis far fromsolved at this point.

So with that, M. Chairman, | would turn

it back to you. And we're al nost on schedul e.
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CHAI RVAN BONACA:  Yes, thank you. Thank

you to the presenters.
And at this point we will take a break of
15 m nutes, and get back at 10 of 11:00.
(Whereupon, the proceedings in the
foregoing matter went off the record at

10: 34 a.m)
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