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+ + + + +
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+ + + + +
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+ + + + +
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MORNI-NG SESSI-ON
8:30 a. m

CHAl RVAN WALLIS: On the record. The
neeting will nowcone to order. This is the first day
of the 532nd Meeting of the Advisory Conmittee on
React or Safeguards. During today's neeting, the
Committee will consider the followi ng: the Final
Revi ew of the License Renewal Application for the
Brunswi ck Steam Electric Plant; the Final Review of
t he Ext ended Power Uprate Application for R E. G nna
Nucl ear Pl ant; the Final Review of the Extended Power
Uprate Application for the Beaver Valley Nuclear
Pl ant; Proposed Revisions to 10 CFR Part 52 "Li cense,
Certifications and Approvals for Nuclear Power

Plants;" and the Preparation of ACRS Reports.

| would like torem nd the nmenbers that we
have several reports to wite, so do not |eave until
we have finished witing themon Friday.

This neeting is being conducted in
accordance wi th the provisions of the Federal Advisory
Commttee Act. Dr. John T. Larkins is the Designated
Federal Oficial for the initial portion of the
neeting. W have received no witten conments or

requests for tine to nake oral statenents fromnenbers

of the public regarding today's sessions.

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

4

Atranscript of portions of the neetingis
being kept and it is requested that the speakers use
one of the m crophones, identify thensel ves and speak
with sufficient clarity and vol ume so that they can be
readily heard. | would now |like to turn to the first
item on the agenda and | invite my colleague, Jack
Si eber, to get us started. Jack.

MEMBER S| EBER. Thank you, M. Chairman.
The first itemon the agenda, of course, is the Final
Revi ew of the License Renewal Application for the
Brunswi ck Steam Electric Plant and | would like to
call on Louise Lund of NRR to introduce the speakers
and to nove forward with the presentation.

M5. LUND: Thank you very nuch and good
norning. For the record, | amLouise Lund. [|'mthe
Chi ef for the License Rule Branch A of the Division of
Li cense Renewal and |I' mgoi ng to i ntroduci ng Si khi ndra
Mtra and al so Maurice Heath who will be naking the
presentations this norning to you and the staff has
conpl eted the final safety eval uati on of the Brunswi ck
Steam Electric Plant, Units 1 and 2, the Ilicense
renewal application and we will be giving a
presentation today with the assi stance of the support
of the staff and also we have, | understand, Coudle

Julian fromthe region that's on the speaker phone
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this norning. Coudle Julian was the |nspector Team
Leader at Region 2.

MEMBER SI EBER: Yes. Wy don't we see?
Coudl e, are you there?

MR. JULIAN: Yes, | am Good norning.

MEMBER S| EBER. Wl conme and good nor ni ng.

MR. JULI AN:  Thank you.

M5. LUND: kay. And also we have the
support of the License Renewal Branch C who is
responsi bl e for the audit activities for this project.
W received the i cense renewal application October of
04 and there was a draft safety evaluation issued in
January of 06 and the final safety evaluation was
issued in March "06. And with that, | will turnit to
S. K

MR MTRA: | amS K Mtra. |'mthe
Proj ect Manager for Brunswi ck Steam Electric Plant,
Unit 1 and 2. But first, a presentation will be done
by the Carolina Power and Light and M ke Heath is ny
counterpart in CP&. Thank you.

MR. HEATH: Good norning. | am M ke Heath
and we're here to talk about the Brunsw ck Steam
Electric Plant |icense renewal application. The
agenda i s as we have shown here. W're going to give

you a short overviewof the applicationitself. W've
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been asked to discuss specifically in terns of
operating experience our drywell |iner and vibrations
associ ated wi th power uprate. W' IlIl be discussing our
maj or equi pnent replacenments and repairs, discussing
exceptions to GALL and then we'll be discussing our
commi t ment process.

The Brunswick Steam Electric Plant is
| ocated in Southport, North Carolina which about 30
mles south of WIlmngton at the nmouth of the Cape
Fear River. The Cape Fear River is our ultimate heat
sink for the plant. W are a dual unit, GE BAR 4 with
a Mark 1 reinforced concrete containnent. That
containment is unique in the industry and M. Overton
will discussing that in nore detail in just a nonment.
Both units have achi eved 120 percent power uprate.

CHAI RVAN WALLI'S: Usually we refer to the
power uprate as being the change. So this would
normal Iy be called a 20 percent power uprate.

MR HEATH  Yes sir.

CHAI RMVAN WALLIS: Ckay. Oherwise, it's
remar kabl e.

MR. HEATH: It is a remarkable plant. CQur
current |icense expiration for Unit 1 is Septenber of
2016 and for Unit 2 is Decenber of 2014. This

application was prepared using the Cass of 2003
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format. The information in our application was
devel oped using our plant calculations. W used the
pl ant cal cul ati ons so that our process would confirm
wi t h our plant Appendi x B's Quality Assurance Program
The application address all the 1SGs 1 through 20. W
identified 34 aging prograns and t he SER when i ssued
in Decenber had no open itens and no confirmatory
itens.

M. Overton will discuss our drywell |iner
operating experience.

MR. OVERTON: Good norning. M nane is
Tom Overton. |'mthe Lead License Renewal G vi
Engineer for the Brunswick plant and | wll be
presenting a brief overview of our contai nment design
and our operating experience.

The Brunswi ck contai nment i s uniqueinthe
industry. It's the only Mark 1, steel lined
rei nforced concrete containment. W have no annul ar
space between the netallic liner and the reinforced
concrete. Qur concrete is poured flush with the |iner
and as such, we have no sand pockets, no sand bed
regi ons.

This is the overview of our containnent
structure. Qur liner on this side is backed by six

feet of reinforced concrete for the nmpjority of the
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structure and in the upper reaches, it's four feet of
concrete. The liner and the concrete work in

conjunction to provide an inpervious barrier, a
pressure boundary. The |iner and the concrete work
together to performor provide the pressure boundary.

The upper areas of the drywell, |'mgoing
to focus onthat alittle bit because | wanted to talk
about the bellows region. There's been a |ot of
di scussion with the bellows and | wanted to explain
how our bellows region is designed and the bellows
region is in this area right here and it goes and
attaches to the vessel. (Indicating.)

This is a bl own-up picture of the bell ows
area. The reactor vessel is right here. The reactor
building is right here. (lIndicating.) This area
above woul d be fl ooded during a refuel operation. The
head woul d be renpbved and there woul d be water in this
area right here, dem neralized water.

If we had a | eakage of our refueling
bel |l ows which are these bellows right here, the water
would go into the reactor building. It would not go
behind the Iiner. As you can see fromthis picture,
the concrete is flush with the Iiner and it woul d have
to pass through this netal plate to get behind the

liner which we inspect. This is part of our |IVWE
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program So these conponents are inspected.

MEMBER SIEBER: |s there any opportunity
under any circunstance for water to get between the
concrete and the liner?

MR OVERTON: No.

MEMBER SI EBER. Do you have any evi dence
t hrough your in-service inspections that that has
occurred?

MR. OVERTON. No, we do not. In the next
slide, I'll tal k about our operating experience right
now. W've had -- 1'll talk about three events we' ve
had. In 1993, we had some corrosion at the |iner
concrete interface right here. (lndicating.) This is
where our noisture barrier is located. 1In 1993, we
had corrosion along the perinmeter of that interface.
W renoved the npoisture barrier, excavated the
concrete in that area, cleaned, repaired the |iner
wher e requi red, recoated, placed the concrete back and
put an enhanced noi sture barrier in and this noisture
barrier is a high density silicon elastoner and it's
actually shaped to direct the water away from the
liner. So we've had no nore problens in this area
ri ght here.

In 1999, we had three through-wall events

of our containnent liner. One event was associ ated
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with sone foreign material that was behind the |iner.
It created a bulge in the liner and the inspectors
identified it and it was a through-wall event. The
other two were events fromcorrosion frominside the
cont ai nnment goi ng through the liner back towards the
concr et e.

Inall three events, they did a local |eak
rate test to determ ne whether we had contai nnment
integrity and in all three cases, we were still

acceptable for our L limts for contai nnment

integrity. So we didn't |lose containnment integrity in
any of those cases and in fact, in one of those cases
the inspectors had actually opened the hol e up,
probed, renoved corrosion before we did our tests. It
was in a nmuch worst case situation

MEMBER SIEBER: Now the liner itself is
carbon steel .

MR OVERTON. It's a carbon steel liner
5/16th of an inch thick through the majority of the
contai nnment. The penetrations in the torque, it's
3/8th of an inch thick.

MEMBER SIEBER  Wat kind, if any,
protective coating is there on the liner?

MR. OVERTON: W have a Class 1 coating on

the |iner.
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11
MEMBER S| EBER:  Pai nt.

MR. OVERTON. Yes, it's paint.

MEMBER S| EBER: Both sides or just on the
i nsi de.

MR. OVERTON: Just on the inside.

MEMBER SIEBER: And so there is no
protective coating on the concrete side.

MR. OVERTON. Well, the concrete is
effectively the protective coating. Highly alkaline
concrete will provide the protection. As a result of
t hese events, we've enhanced our |VWE program W' ve
i ncl uded the inspection of bulges in the program and
now when the I Winspectors do their inspections, if
they identify a bulge by procedure, they're required
to grid the area and perform ultrasonic testing,
t hi ckness neasurenents in the area.

Those results are attached to the
i nspection report and sent to the IWR responsible
engi neer and he'll review it and determ ne whether
there's an issue with this particular case. They al so
included or enhanced the criteria to |look for
inclusions in the paint which is basically blisters
and that's what we attributed to the two through-walls
fromthe containnent side to the concrete side. So

they look for these blisters when they do their
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i nspections.

MEMBER S| EBER:  Now t he contai nment |ike
all Mark 1 containnment is inerted during operations.

MR OVERTON: Yes, it is inerted.

MEMBER SI EBER  Ckay.

MR OVERTON. The third event was a
bul gi ng of our liner in the personnel access hatch and
inthis area, it was identified again through the IV
and we identified the bulge. W did the UTs and we
found material |loss. They did weld overlays, repaired
t hese areas.

And they | ooked in the other areas where
this had occurred and we attributed it to a failed
EPDM wr appi ng around the barrel of the penetration.
They believe there was a tear in the coating that
al l owed noi sture intoit and it just through the years
began to corrode and bulge the liner out in those
areas. Those are three nmain events.

CHAI RVAN WALLIS: | don't understand the
bul ge. The bulge is presumably pushed from behi nd.

MR OVERTON: That is correct.

CHAI RMAN WALLIS: So it's just the rust
which is pushing it.

MR. OVERTON: Yes. The corrosion

product s.
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CHAl RMAN WALLIS: A lot of rust to have a

noti ceabl e bul ge.

MR. OVERTON: There's a | ot nore vol une of
rust than there is the original material and --

CHAI RVAN WALLI' S: The bul ge presumably is
how bi g? A inch or sonething? How much does it stick
out ?

MR MTRA: This is SSK Mtra. Can you
show -- You have sone pictures of the bulge. Can you
show how t he bul ge | ooks |ike?

MR OVERTON: W do have a slide that
shows - -

CHAI RVAN WALLIS: If you're going to see
a bulge, it has to be somewhat prom nent presumably.

MR. OVERTON. You csn see -- The way the
i nspectors | ook for them they | ook for themlike they
| ook for defects in drywall at your honme. They put a
flashlight against the wall and they | ook for shadows.

CHAI RVAN WALLI S: Look for anything, yes.

MR. OVERTON: And if they see shadows.
Now here, there's a bulge right here.

CHAI RMAN WALLIS: Yes, it looks like a big
bul ge.

MR. OVERTON. Yes, it's pronounced. It's

pronounced and a little bit here.
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CHAI RVAN WALLI'S: There are really bul gy
areas there.
MR OVERTON:  Yes.

CHAI RVAN WALLI'S: M ght not look at this

too | ong.

MEMBER SIEBER: You m ght have to shut
down.

MR. OVERTON. That being the case, let's
go to the gridded area. | have a slide. The next --

There we go and this is the sane bul ge where we had
cleaned the liner. W gridded it, did ultrasonic

t hi ckness neasures and | think in a coupl e of cases we
did some weld overlays to enhance the thickness.

VI CE CHAI RMAN SHACK:  How thin was it?

CHAI RVAN WALLIS: Well, see. His finger's
underneath the level there. So it's presunably at
| east as thick, as big, as his finger.

MR. OVERTON. |'mnot exactly certain how
much material was | oss.

CHAI RVAN WALLI' S:  Your finger underneath
that. Rght? So is it a half inch bulge sticking
out ?

MR. OVERTON: Probably. | don't know.
They're not required to neasure the depth of the

bul ge. They are required to do ultrasonic to
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deternmine the depth of the material, but I'mnot sure
how hi gh the bul ge is.

MEMBER DENNI NG What are we actually
seeing here? Wat are the black marks in this grid?

MR. OVERTON. The bl ack dots are the grid.
When they identify a bulge, the inspectors will grid
t he area.

MEMBER DENNI NG | see. So they put those
in there.

MR. OVERTON: Yes, and then they'll do
ultrasoni c thickness nmeasures in each of these grids
and then these grids will be mapped on the inspector
report and it will be sent to the responsi bl e engi neer
to evaluate. 1In the last |VE inspection which was a
nmont h ago, they identified, |I believe, eight bulges in
the lower area of the containment. They did the
gridding. They performed ultrasonic thickness
nmeasur enents and t hey found there was no naterial |oss
on any of these areas.

MEMBER ARM JO  What's the mechani sm
that's causing these bulges? Witer nust be getting
behi nd t he paint and why woul d t hat happen?

MR. OVERTON: In these cases, these bul ges
were not caused by water. They were fromorigina

construction and that's what they were attributed to.
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Wien we did the ultrasoni c neasurenents, no material
| oss was found there. |In these bulges, we believe
there was water fromoriginal construction that had
caused the corrosion process to begin. That was many
years ago and it's just been a slow process that
allowed it to reach this point.

MEMBER BONACA: You said before that on
t he bottom you had corrosion that you had to repair.

MR. OVERTON: That's correct.

MEMBER BONACA: Was that water intrusion
that caused the corrosion also fromthe original

construction?

MR. OVERTON: That water was on the inside

of containment. That wasn't --

MEMBER BONACA: Inside. Okay.

MR. OVERTON: That wasn't behind the
l'iner.

MEMBER POWNERS: Could you go again this
argurment that these bulges are due to origina
construction?

MR OVERTON: Yes. In the |ast
i nspection, we identified bulges in the containnent.
Those bul ges were gridded. U trasonic neasurenents
were made. Thickness measurenments were nmade of it.

There was no naterial |oss associated with any of
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those areas. So they have attributed the bulges to
just construction defects.

CHAl RVAN WALLIS: |Is there a void behind
t he bul ge then?

MR. OVERTON:  No.

CHAI RVAN WALLIS: O is there contai nment
concrete everywhere?

MR. OVERTON: No. It's just the natura
of the construction process. W had an effectively
thin plate with alot of concrete pressure against it.
It could have been a natural bulge in the materi al
fromthe weld in the studs in the backsi de.

MEMBER SI EBER: So you shoul d have found
them the very first day that plan was reading for
operation. Right?

MR. OVERTON. And it's possible they saw
them then, but the IWR inspections didn't, we didn't
start inspecting for bulges until later on in the
plant life and nost of these things -- W're getting
alot better with the IV E program They' ve identified
these things in the past, but they haven't kept
records of them Followi ng these events, we started
to maintain an accurate record of these, so we won't
duplicate a lot of work in the inspection process.

MEMBER BONACA: When you go to repair them
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and you cut them you find behind rust or it's sinply
the formation due to the original construction. |'m
trying to understand i f the nmechanismis intrusion of
noi sture at the time of construction. That stays

t here and then causes corrosion to develop or if it is
a different mechani sm

MR. OVERTON: What we found in the areas
where we have renoved the liner, it's been a dry
powdery, what we've classified as i nactive corrosion.
The concrete has been fine. There is no staining on
the concrete and they've identified no radioactive
particles or anything that would have indicated that
wat er transgressed from the fuel pool down to those
ar eas.

MEMBER SI EBER  Well, it would seemto ne
that if you are classing these bulges as inactive
corrosion.

MR. OVERTON: No, we were classing them as
original construction.

MEMBER S| EBER: Ckay. That neans that if
you find a new one, that argunment is not |onger valid
if you find a new bulge that you haven't previously
i dentified.

MR. OVERTON: And that's why we do

ultrasoni c neasurenents. |If we identify a new bul ge
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it's possible that it just wasn't identified in a
previ ous inspection. So we would do --

MEMBER SIEBER. O it nmay have grown.

MR. OVERTON. Exactly.

MEMBER SIEBER: And in fact if it did
grow, that means you have active corrosion or some
active nechanism going on that deserves your
attention.

MR. OVERTON: And our process would
identify that. W would do our ultrasonic
neasurenents and if there was material |oss, then we
woul d take the appropriate action.

MEMBER MAYNARD: |'m hearing two or three
different exanples here that we may be getting
confused. One, you have sone bul ges from ori gi nal
construction. Those there is no void behind that.
There's no corrosion behind those. So those are still
attached or in contact with the concrete.

MR. OVERTON: That's correct.

MEMBER MAYNARD: You have sone ot hers that
was sonme corrosion frominside the contai nment that
started and that you do have a fewthat were corrosion
between the liner and the concrete.

MR. OVERTON: There were two cases of

corrosion fromthe backside. I n one case, there was
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a foreign object against the liner. It was actually
a glove from original construction and it had we
bel i eve held enough noisture to create a corrosion
process and that created the bulge in the through-
wall. In the other case, we believe a tear in the
EPDM wr appi ng around the barrel of the liner in the
event all owed noisture in and all owed the corrosion to
start, but those two are one of foreign object and the
ot her a construction issue.

The maj ority of the contai nment |iner does
not have this wapping around it. These w appi ngs
were effectively a bond breaker between the barrel and
the liners that pass through. The majority of the
liner is flush with the concrete.

MEMBER S| EBER: Maybe | can ask one | ast
guestion on this and allow you to nove on. Wen you
do the thickness mneasurements that's a ultrasonic
neasur enent .

MR. OVERTON:  Yes.

MEMBER SI EBER  What's the m ni mum wal |
that's acceptabl e under your code?

MR. OVERTON:. Well, under |IWE, ten percent
isnormally the level that brings it to attention. W
will do a calculation if anything exceeds that.

MEMBER SI EBER: And that's based on the
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nom nal thickness of --

MR. OVERTON: O the 560.

MEMBER S| EBER:  -- the liner as installed.

MR. OVERTON:. Yes, that's correct.

MEMBER SI EBER  Ckay.

VI CE CHAI RVAN SHACK: | have one. Wen
you find an event, does that change the frequency of
your subsequent inspections?

MR. OVERTON:. Yes, it does and it depends
on how the event was evaluated. If we find an issue,
say these bulges that we identified in a previous
i nspection and we check the thickness and they were
found to have no material |oss, the frequency of those
woul d not change. If we found one where we actually
had corrosi on where we were experi enci ng degradati on,
that woul d go into an augnent ed programunder |VWE and
augnented inspections would be performed in those
ar eas.

VI CE CHAI RVAN SHACK: Just locally then?

MR OVERTON.  Yes.

VI CE CHAI RVAN SHACK: How about an area
expansion? |If you find something in one place, do you
| ook harder el sewhere?

MR. OVERTON. Certainly, and the case with

t he personnel access hatch, when we found the bul ges
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in these areas, we |ooked at other areas that we had
wrapped with this felt EPDM w apping to see if we had
some bul ges in those areas.

VI CE CHAI RMAN SHACK:  Now is it nandat ed
that you do that or you just did it?

MR OVERTON: I'mnot sure that it's --
That is exactly how we woul d handl e the process. |'m
not sure that there is a requirenment to expand it.

MEMBER BONACA: \When you expand it, you
expand it visually just to | ook for bulges or do you
expand the UT?

MR. OVERTON. We woul d expand it logically
based on the circunstances of the event we found. In
the case of the wapping material, we |ooked at al
mat eri al s that had the wapping material. In the case
of the inclusions in the paint where we created a
t hrough-wall, we started |ooking nore actively for
these inclusions in the paint.

MEMBER MAYNARD: | woul d assune that your
overall corrective action program requires you
whenever you find a problem part of the eval uation,
is any generic inplications or do you need to go | ook
at other places whether it be for this or for other
t hi ngs?

MR. OVERTON: That's correct and it al so
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forces us to ook at the other unit too to see if we
had and in fact, that's what we did with these. Qur
corrective action process basically drove us to
i nspect the other areas in the other unit for the sane

i ssues.

MEMBER S| EBER: | woul d point out that the

process of getting liner bulges is not unique to this
plant. Large dry containnents that have a steel or a
liner particularly in the subatnospheric contai nnents
where you put a vacuumin there and try to suck the
liner off the concrete and you can actually do it,
there has been in a | ot of those contai nments bul ges
i ke this and not necessarily indicative of corrosion,
just a phenonenon that occurs. So even though the
containnment is unique for a BWR, the process is not
uni que.

MEMBER BONACA: But the bottom -

CHAI RVAN WALLI'S: But you can get a big
bul ge.

MEMBER S| EBER  Yes.

MEMBER BONACA: But the bottomline for
license renewal is what's your plan.

MR. OVERTON: We will be managi ng our
liner with the IVE in Appendix J prograns. W've

committed to that through the period of extended
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oper ati on.

MEMBER SIEBER  Maybe we can nove on
because we're --

MEMBER PONERS: |I'Il help you get a little
farther behind tine here.

MR. OVERTON. Ckay.

MEMBER POVWERS: You've discussed the
bellows up at the top. Do you have a bell ows on your
downcomrers i nto your suppression pool ?

MR OVERTON.  Yes.

MEMBER POAERS: And how do they | ook?

MR. OVERTON:. They haven't been -- There's
aliner. They are not inspected typically -- They are
in our |VE program but we've just conpleted an | LRT
which effectively inspects them It provides a
pressure boundary check and they are fine based on our
| LRT.

MEMBER POWERS: That neans that you
pressuri zed them and they didn't vent.

MR. OVERTON:. And they didn't |eak, yes.

MEMBER PONERS: That doesn't nean they're
corrodi ng.

MR. OVERTON. Right.

MEMBER POAERS: Do you think they are

corrodi ng?
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MR. OVERTON: | do not believe they are

corrodi ng.

MEMBER POWERS: Can you i nagi ne that
they're not?

MR. OVERTON:. Well, they're in a dry,
inerted environnment and they're nade from stainless
steel. So based on our understanding of aging effects
associated with that material in that environnment, we
do not believe there's corrosion.

MEMBER POAERS: Faith is a wonderful
thing. Confirmation would be useful.

MR. HEATH. Any ot her questions?

MR. OVERTON: All right. 1'd like to turn
this over to M. Mrk Gantham for discussing

vi bration of extended power uprate.

MR. GRANTHAM Good norning. |'m Mark
Grantham |'mthe Superintendent of Design
Engineering. |'Il be discussing our vibration

experience associ ated with our extended power uprate.
"1l also be going over sone of the major equi prent
repl acenents and refurbi shments that we've done over
the |l ast few years.

Part of EPUwe did instrumented vibration
nmonitoring on our main steam and feedwater piping,

particularly in the i naccessi bl e areas of our drywell
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and MSIV pit. W were nonitoring main steam and

f eedwat er because there was roughly a 15 percent
increase in flows associated with that. This
noni t ori ng was conducted i n accordance with Part 3 of
t he ASME Qperation and Mai ntenance Code whi ch covers
pre-op and start up vibration testing.

To det erm ne where we noni tored, we did do
a nodal anal ysis of the piping to deternine sensori al
| ocations. W used accel eroneters at those | ocations.
We did observe an increase in the vibration levels in
that piping with increasing flows and increasing
power. But the vibration | evels were naintai ned well
bel ow t he al | owabl e stresses.

W | ooked at essentially a case study here
for main steam pi ping and this was the worst case we
saw. At a particular location, the nmax vibration, and
this is at a 420 power, was only 15.5 percent of the
Code al |l owabl e for steady state vibration stress and
again this is the worst case.

CHAI RMAN WALLIS: This is for the piping
itself. I1t's not being used to diagnose what's
happening in the dryer or anything |like that.

MR. CGRANTHAM That is correct.

MEMBER S| EBER: What of your inspection

results? What are the results for your dryer?
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MR. GRANTHAM  For steamdryer, we've
i nspected our dryer essentially all along, | guess,
our inplenmentation of uprate. W inplenmented uprate
over two cycles. W just in March had a refueling
outage on Unit 1 which was after two full years of
operation at 120 percent.

The steam dryer inspections reveal ed no
new degradation. W have had sone ol d degradati on
that's been there for years, | GSEC type degradation
but no new degradati on, no crack grow h and agai n, we
i nspected at the beginning of uprate and every cycle
al ong the way t hrough i npl enentation and again, after
a cycle of full uprate, we saw no new degradati on.

MEMBER SIEBER: Do the Mark 4 dryers for
the ones with the sl ope?

MR GRANTHAM That is correct. W have
the slanted dryer hood arrangenment which is if you
| ook at the stresses given a constant |oading on the
dryer, the dryers that had failed post EPU our stress
levels would be roughly a quarter of what those

stresses would be in the square hood type dryer.

MEMBER S| EBER: That dryer though did have

a weakness at the bottomat the right angle weld.
MR. GRANTHAM  Correct.

MEMBER S| EBER: Have you repaired that?
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MR, GRANTHAM We did do nodifications to

our dryer as part of uprate. The cover plate weld
which was the initial failure that occurred at Quad
Cities, we did beef-up that weld from 1/4 inch to a
3/8ths inch weld. W did add a stiffener to the hood
face that cane down and joi ned at the top of the cover
plate and we al so replaced the tie bars at the top of
the dryer which there's been a lot of industry CEwth
those bars failing as well.

MEMBER SIEBER. |s the dryer in scope?

MR GRANTHAM That is correct. It is in
Iicense renewal scope.

MEMBER S| EBER: \What's your agi ng
managenent program for the dryer?

MR. GRANTHAM  There is a BWR/ VI P docunent
t hat now covers dryer inspections. It's BWR/ VIP 139
as well as a GE seal which we're inplenmenting whichis
seal 644 which covers inspections and the genera
i nspections are a baseline inspection. |If you do have
degradation, nonitor the dryer for each outage after
you i dentify any existing flaws to confirmthat you're
not seeing crack growh and once you establish that,
every ot her refueling outage do an i nspection and this
is a VI-1 inspection.

MEMBER S| EBER. Thank you.
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MR. GRANTHAM All right. Mving along to

feedwat er piping and this is typical of our feedwater
piping. Al of the vibration |levels were extrenely
low in feedwater. For this particular case, the
vi bration was actually about one percent of the
al l owabl e stress and again, that's typical of what we
saw in feedwater for both our units.

MEMBER POWERS:. |Is there any snal
di anet er piping where | m ght expect bigger changes?

MR. GRANTHAM  Generally, the criteria for
smal | bore piping has been as long as the | arge bore
piping is maintained less than 50 percent of the
al | owabl es, you generally don't consider the smaller
bore piping. |1'mgetting ready to talk about it here
in a second, but we have had sonme small bore piping
vibration issues primarily with socket weld type
joints. There's a lot of industry OE with those type
failures. W had OE at Brunsw ck before extended
uprate and we've taken some actions in those areas
where we have had failures and were concerned about
t he vibration.

VI CE CHAI RMVAN SHACK: But you don't
actually nmonitor the |ocations that have failed.

MR GRANTHAM  That is correct.

Conti nui ng, | guess, with that di scussion, over on our
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BOP side and again this piping is really not in the
scope of license renewal, we did have a couple of
failures on our EHC return | i nes fromour main turbine
control val ves.

W did, as | nmentioned before, do uprate
inatw step fashion. So after our initial uprate at
an internedi ate power |evel, our main control valves
were not in their final position, design position. So
we did get nore novenent than you would normally
expect at that power level. There is quite of bit of
industry CEwith failures of this line and againit is
a socket weld type connection and we have since
nodi fied that piping to get a flexible connection
desi gn.

As | nentioned we did have a nunber of
failures on socket weld type joints. This was
primarily around our feedwater heaters. Again, we've
had a | ot of previous operating experience prior to
uprate. W did go in to susceptible |ocations and
change the joint design for that socket weld to a nore
fatigue tolerant configuration.

W also went through and did pretty
extensi ve wal kdowns on our BOP piping at all power
| evel s up to 120 percent as part of uprate. W did

identify a couple of BOP |lines, on extraction steam
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line and a small bore main steam line that or main
steamdrai n, excuse nme, that were exhibiting some very
| ow frequency vi bration, | ow frequency novenent. All
of that piping was rod-hung piping. There was no

| ateral support and we did go in and add | ateral
supports to those.

MEMBER MAYNARD: What has the feedback
been from the operators, if any, in their plant
wal kdowns? Do they hear nore noise in sonme of these
areas or have they identified any areas you' ve had to
go | ook at?

MR. GRANTHAM None that | can recall and
again, following the uprate we went through a pretty
extensive test program and we had hold points at the
vari ous power |levels as we went up and we had
engi neeri ng wal kdowns, operation wal kdowmns and we had
managemnment review at each of those hold points. So
not hi ng out of the ordinary was reported or observed.

VICE CHAIRVAN SHACK: [|s your FAC
experience after the uprate consistent with what you
woul d expected fromthe uprate?

MR. CGRANTHAM |'Il be quite honest.
W're still developing that. W got data follow ng
t his past outage which we had one year of operation.

The data did not show anything out of the ordinary,
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but I"'m not sure just a two year operating cycle is
enough really to conpletely get a good idea of what
you're seeing. But we are nonitoring it. It is very
much an inspection based program W rely heavily on

i nspections and | ess on predictions from our check-
wor ks nodel s.  Any ot her questions on vibration before
| nove on?

Al right. Next we're |ooking at major
equi pnent replacenent and repairs. Again, this is
over really about the last four years. Sonme of these
were related to uprates. Sone were not. W have
repl aced our power range neutron nonitoring system
the conplete system replaced our nmain power
transforners, replaced our high pressure turbines. W
reround our main generator statters. W've replaced
six feedwater heaters, five on Unit 1, one of Unit 2.
W' ve repl aced our reactor feed punp turbine.

VI CE CHAI RVAN SHACK: Wiy did you repl ace
t hose?

MR, GRANTHAM It's primarily tube
pl uggi ng, | ooking at the higher flows associated with
uprate. W did an assessnent of all our feedwater
heaters i n accordance with the HEl standards as far as
flow, pressure drops and sone of those heaters we

woul d have replaced even wthout uprate, the tube
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pl ugging. One of themwe had, | think it was up on
the order of 18 percent tube plugging. So sone of
t hem woul d have been repl aced anyway.

VICE CHAIRVAN SHACK: \What was the

original material?

MR. CRANTHAM | believe it was 410
stainless steel. Reactor feed punps, we installed new
governors on our reactor feed punps as well as

replaced the punp rotating assenblies. W replaced
our condensate punps and notors. W conpletely
repl aced our isophase bus cooling units and we're
currently about hal fway through a nmajor project to
conpletely replace our fire detection system new
sensors and everything. Any questions?

Al right. Wth that, I'Il turn it back
over to M ke Heat h.

MR. HEATH: Thank you. | want to tal k now
about exceptions to GALL. Wen we prepared the
application, our goal was to conply with GALL i n every
pl ace that we could. There are sone cases where
exi sting prograns satisfy our programneeds and we'l |
be di scussing a few of those here.

For fire protection program NUREG 1801
calls for a visual inspection of ten percent of each

type of penetration once every refueling outage. Qur
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exi sting program at Brunswi ck has us doi ng visua
i nspections of a statistical sanple once every 18
nont hs.

GALL also calls for testing of hal on and
CO, every six nonths. At Brunswi ck, we do testing of
hal on annually and we test CQO, every 18 nonths.

For fuel oil chem stry, GALL calls for
internal --

MEMBER PONERS: There nust be a rationale
for those tines.

MR. HEATH. That's based on our own
operating experience inthe plant. Six nmonths. W're
t al ki ng about the hal on and the CQ,.

MEMBER POVERS: Right.

MR HEATH. Yes, the halon and CO, every
si x nmonths, we've had no experience that we have any
problenms in that system and that seens to be a very
reasonable time for us.

MEMBER PONERS: So it's chosen because
it's convenient. | nmean if there are no problens
m ght as well do it every five years. Right?

MR. HEATH. Well, you try to get the nost
optimumtine period on those. There are sone things
that you can't even | ook at because of your outage

frequency. This would not be one of those cases. But
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you're still looking at those things on an optinmm
basis. W see no value in doing it less than that and
our current operating experience suggests that's a
pretty good nunber.

MEMBER POAERS: \What was the rationale for
the NUREG t hat called for every six nonths.

MR HEATH | don't know that.

MEMBER POAERS: It seens extraordinarily
frequent.

MR. HEATH. | know there's been a good bit
of discussion about changing that, but |I'm not sure
what the rational e was.

MEMBER SIEBER: It seens to nme that the
six nonth interval was i nconsistent with what the fire
i nsurance conpani es were requiring which was annua
tests.

MEMBER POWERS: | nean it does -- Six
nmont hs sounds very, very frequent.

MEMBER S| EBER: Yes, especially for hal on.
Hal on, you aren't supposed to be playing with hal on.

MEMBER PONERS: Well, you coul d understand
for halon just because of the halon corrosion
potential that you do have there. But | mean it just
sounds enornously frequent.

MEMBER S| EBER:  Yes.
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VEVMBER POVERS: | mean 18 nont hs doesn't

sound an extraordinarily cavalier tinme either
especially if you' ve had no difficulty there. |I'm
j ust wondering what the rationale was and it sounds
like in your case it's conveni ence.

MR. HEATH. And it's what we've been doing
al | al ong.

MEMBER PONERS: Yes. | nean if it's what
you're used to, no reason to change it.

MR. HEATH. R ght.

MEMBER S| EBER  Ckay.

MEMBER BONACA: And what's the basis for
t he requirenent in NUREG 1801? Maybe the staff could
conment on that.

MR MTRA: This is SK Mtra. This issue
was addressed by the staff and as al ready renenber ed,
there was an RAI on this and | don't have the staff,
the engineer, who did the review, but as far as |
remenber, this issue is not unique for Brunsw ck and
this being raised and as a matter of fact, there is
an, | say, action itemto change the six nonths
i nspection to 18 nonths. But | amnot quite sure how
far that went.

MEMBER POVNERS: |If there's no rationale

for six, is there a rationale for 18?
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VR M TRA: That's the industri al

standard. That's what nost of the plants are doing is
18 nont hs.

MEMBER BONACA: One of the issues that
during the past review of 1801, one of the goals was
to reduce or elimnate prescriptiveness which is
unnecessary because ot herwi se you have these ki nds of
di sagreenents that are not a di sagreenment really and
maybe that was not inplenented.

MR. CHAN: This is Keng Chan from Li cense
Renewal . The GALL specified an acceptable alternative
of addressing those issues. Like six nmonths is
acceptable. But GALL does not exclude any applicant
using the plant-specific experience or reasoning to
deviate fromthe six nonths or basis. It tends to be
a little conservative, but | cannot answer the
guestion regarding to whether the GALL will be
nodi fied to increase.

MEMBER BONACA: But if everybody does it
every 18 nmont hs, assune every plant does it every 18
nmonths and it's acceptabl e.

MR CHAN: Yes.

MEMBER BONACA: Wiy woul d you have a
requi renent for six nonths when you have no basis? |

nmean you woul d | ook at the experience, determ ne that
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18 nonths is appropriate because it doesn't seemto
create a problemand sinply nodify GALL to reflect 18
months. | think otherw se you' re going to have
exceptions like this which are really not rel evant and
require additional RAI and every tine a di scussion of
t he di screpancy when you don't need that.

MR CHAN. Yes. As | said, | cannot tel
you exactly whether we are changing it or when we are
changing it. But certainly we include that in our
GALL updat e mai nt enance program for future
consi derati ons.

MEMBER KRESS: What would you say if
someone wanted t o have a 36 nonth i nspecti on schedul e?
How woul d you judge that?

MEMBER BONACA: Well, | think the only
thing that | can say is that there has been so nuch
operating experience behind these plants and sone
assume t hat nost of themdo it every year or 18 nont hs
and that seens to be an appropriate frequency. |
think you would just |everage the experience because
you have no ot her basis.

MEMBER POVNERS: It |ooks like to ne that
it's just a conpletely arbitrary experience.

MEMBER ARMJO |Is there a failure rate

for these things built into the fire PRA?
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VEVMBER POVERS: It seens to ne that

there's just a huge nunmber of these systens operating
t hroughout the United States and surely there is sone
basis for deciding how often they ought to be
i nspected or tested or sonething with that.

MEMBER KRESS: It would have to be how
often they' re i noperabl e or not functioning properly.

MEMBER PONERS: Sonething to do with their
failure node | would think and any nunber that cones
up -- | don't object to the plant saying we do it
every 18 nmonths and they have no difficulty. That's
great.

MEMBER KRESS: That could give you a
basi s.

MEMBER PONERS: But the staff
recomrendati on for six nonths seens or 18 nonths or 36
nmont hs, any nunber that's pulled out of the air seens
to ne just conpletely capricious and arbitrary and
it's going to generate this kind of --

MEMBER KRESS: Unless there's a fire PRA
with a failure rate built intoit and that's based on
the 18 nonth inspection because that's the operating
experi ence.

MEMBER APOSTOLAKI S: The same question you

can rai se about any inspection interval, right, that
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has been established in other context and that's why
there are risk-informng regulations totry to cone up
with a nore rational way of determnining those things.
So this is not unique.

MEMBER PONERS: No, it is not unique, but
it is certainly a good exanpl e.

MEMBER APOSTOLAKI S:  Yes.

MEMBER KRESS:. George, so long as the
failure rates you build into the PRA are consi stent
with the inspection period, wuldn't that be
sufficient unless these things dom nate sone.

MEMBER APCSTOLAKIS: O you could go the
other way. You determ ne the inspection frequency
fromthe PRA cal cul ation.

MEMBER KRESS: That's hard because you
have to link inspection frequency to failure rate.

MEMBER APOSTOLAKI S:  Ri ght.

MEMBER KRESS: And you don't have that
dat abase.

MEMBER PONERS: It don't see why you can't
get it, Tom

MEMBER APOSTOLAKI S:  They do.

MEMBER PONERS: | don't see why you can't
get it. This is --

MEMBER KRESS: It nay be possible, but it
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seens to ne like the consistency argunent is a |ot
easier to cone by.

MEMBER POAERS: | can understand why you
woul d have the consistency argunent, but you have a
bit of "the chicken and the egg" probl em here.

MEMBER KRESS: OCh, yeah.

MEMBER PONERS: |Is |ike George says. This
is a system where you would like to use the PRAtO
tell you how often to inspect sonething.

MR KUG This is PT Kuo. | believe this
fire protection issue was an IC topic. W have an
issue inICand I"'mnot totally sure if this is the
requi renent of NAPPA (PH) and we are going to take a
ook into that. There has to be sone basis. | don't
think the staff will nmake a requirenment wthout a
basis, but |I'm not sure whether this is a NAPPA
requi renent or not. But it was in IC

MEMBER S| EBER  Ckay.

MR. HEATH. COkay. The other exception we
had involved internal surface inspections for main
fuel oil tanks. W have committed to doing interna
surface i nspection for our main oil fuel tank. That's
the only fuel oil tank we have that's accessible to
the internal surfaces. Wen we do that inspection if

we need to, we'll clean the tank as well. Qur snaller
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tanks we've comritted to doing UTs at that bottons of
t hose tanks fromthe outside.

MEMBER SIEBER: | take it an exanple of a
smal l er tank would be like the day tank on these.

MR. HEATH: It would be the day tanks.
Yes.

MEMBER S| EBER: Ckay, and these just sit
in the air.

MR. HEATH. They sit up in the air and the
bottons are accessible for us.

MEMBER S| EBER.  Ckay.

MR. HEATH. W nove on then to conmit nent
tracking. W commit, we do, our tracking for |icense
renewal commitnments the sane way we do our tracking
for all other commtnments at Brunswick and that's
using our corrective action program The one
exception we have for license renewal conmtnents is
that we've devel oped an inplenmentation plan for each
of those and that inplenentation plan then identifies
everything that we have to do to inplenent that
conmmi t nent .

Al those actions, if it's a procedure
change or the witing of a PMR or a work ticket, are
tied back then to that conmtnent through the

corrective action program Each of those actions has
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an owner and each one of them has a date for
conpl eti on.

W also are in the process of devel oping
a license renewal program procedure. That procedure
then lists all those individual activities. So it
lists each commtnent and all the procedures and PMs
and work tickets and other action itens associ ated
with it and we'll do periodic assessnents of that
procedure to assure that all of those activities are
being conpleted in a tinely manner and are still
effective.

W are currently planning to conpl ete al
t hose docunment updates that we can this year. W
expect to conplete nost of them prior to the end of
this year. Any questions on commtnment?

| f there are no further questions, | would
like to conclude just a few conments on the review
auto process. At Brunswi ck, we found that to be very
effective. It was to our advantage to have staff
onsite early in this process. W cane to |earn what
t he problenms and concerns were and we were able to
identify those very early in the process and we think
that contributed directly to the SER com ng out with
no open itens and no confirmatory itens. Are there

any ot her questions for us?
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MEMBER S| EBER:  Yes, | do have a questi on.

MR HEATH  Yes sir.

MEMBER SIEBER  Wen | read the
application and the SER and | ook at the NRC s website,
| hear different nanes for your conpany and |I'd |ike
to know who is, what is the nane of the entity that
holds the license. |Is it Carolina Power and Light or
Progress Energy Carolina or what?

MR. HEATH: 1'Il Lenny Beller, our
Li censi ng Supervisor, to give you the conplete and
true answer on that.

MEMBER S| EBER:  You coul d just whisper it
tome if you' d |ike.

MR. BELLER. Good norning. M nane is
Lenny Beller. |'mthe Licensing Supervisor. Carolina
Power and Light is the holder of the |icense.
Progress Energy is the parent conmpany. But Carolina
Power and Light is the entity that owns that |icense.

MEMBER SI EBER:  Ckay. Thank you and Tanny
was right. Okay/

MR. HEATH. Any ot her questions? Thank
you.

(Di scussion off the m crophone.)

M5. LUND: Okay. At this tinme, we're

going to do the staff's presentation andit's goingto
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be SK Mtra and Maurice Heath that are going to be
maki ng the presentation for the staff.

CHAI RVAN WALLIS: You're not related to
the other Heath? There's a Heath on the other side,
too, isn't there?

MR MTRA: Good norning. |'mSK Mtra.
|'"'m the Project Manager for the Brunswi ck Steam
Electric Plant Units 1 and 2 |license renewal
application. To ny right, M. Maurice Heath, Project
Manager, who hel ped ne to prepare and issue the SER
report and fromnowon | think he will be the project
manager because | am goi ng and wor ki ng on sone ot her
proj ects.

As we nentioned before, M. Coudle Julian
is onthe telephone line. He's listening to us and if
you have any question on inspection, he will be glad
to answer that. Also present in the audience are the
technical reviewers, nost of them | could find ny
fire protection engineer there, but nost of themare
there who contributed to the ACRS to answer any
guestions regardi ng the eval uati on.

This is what we'll cover in this
presentation. | will just skip this because already
the Applicant had gone through that. So go to the

next slide. Each unit generates 2923 negawatt thernal
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whi ch i s about 1007 nmegawatt el ectric. That includes
20 percent extended power uprate. The NRC approved
five percent power uprate in 1996 and an additional 15
percent on May 2002 and steam dryers by the way are
within the scope of l|icense renewal.

The second bul | et, the Applicant comrtted
to review plant and industry operating experience
rel evant to aging effect caused by operation at power
uprate. The revelations will be submtted to NRC
review one year prior to the period of extended
operation. This is a direct result of the conm tnent
made in response to SER | etter of Septenber 16, 2004,
on |license renewal application on Dresden and Quad
Cities.

The SER was issued on Decenber 20, 2005
and as the Applicant said, there was no open-end
confirmatory itens and also | acknow edge that the
staff's audits and i nspecti ons hel ped us resolve a | ot
of issues and we issued the final SER on March 31,
2006. And it's the usual 3 license condition we have
t hat the FSER update foll ow ng t he i ssuance of renewed
license and conmitnent conpleted in accordance with
t he schedule and the third one is the reactor vessel
service (PH) program and inplenent staff approved

BWR/'VIP into the vessel service (PH) program and
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obtain the NRC staff review and approval for any
changes to the schedul e.

CHAI RVAN WALLI'S:  There are no conditions
on the liner for the contai nnent.

MR M TRA: No.

CHAI RVAN WALLI S:  You are satisfied about
the bul ges and all that.

MR MTRA: The staff is satisfied with
the bulges and all that. And these are the few itens,
t he conponents, that bring into the scope and subj ect
to MR was switchyard breakers. You know these are the
result of the review. Service order intake structure
fan, danpers and condensate storage tank piping
created for SBO station bl ackout.

This is the first time on Brunsw ck
i cense renewal reviewthe staff has used the bal ance
of plant scoping review for two-tier process. The
staff presented this concept to SES (PH ful
committee on March 4, 2005 and expl ai ned the review
process at that tine and essentially the two-tier
process, the Tier 1 is the screened review of the
Iicense renewal application FSAR and identify system
for inspection.

Tier 2 review is slightly nore detailed

than Tier 1 review. Tier 2 review concerns the revi ew
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of boundary draw ngs, other |icensing basis docunents
in addition to the application and FSAR  Typically,
the other |icensing basis docunments including plant
specific licensing action like relief request, etc.

And two-tiered scoping will be based on
screening criteria, mainly safety i nportance and ri sk
significance. Systens susceptible to conmon cause
failure, operating experience indicating likely
passive failures and previous LRA experience of
om ssions and all electrical system and structure
continue to have Tier 2 review.

And groundwat er environment is all under
the limt and this groundwater nonitoring is done at
a frequency of annually. | think the next few slides
will be done by Maurice.

MR. MAURI CE HEATH. Yes. Good norni ng.
Like SK said, ny name is Maurice Heath, Project
Manager also with himon this project. What | want to
go over is just a brief highlight of a couple changes
or additions, not changes, additions, to the SER from
the first SER to the final SER

The first highlight I want to go over
deals with Conm tnment No. 22 and that is with Reactor
Vessel Internal Structure Integrity Program and we

added -- There was additional i nformati on added to t he
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commi t ment based on top guide inspection and what we
want to do is just lay out the sane information that
was witten in the SER and put in the commtnent as
well so that it's a clear understandi ng of our sanple
si ze and our inspection frequency.

The next one | would |i ke to go over woul d
be the Applicant already did with Mark 1 steel |ined
reinforced concrete containnent. The Applicant
credits the Section 11 IVWE along with the Part 50
Appendi x J to manage the drywell liner. Both the IW
and Appendi x J requires 100 percent inspection per
period and --

MEMBER BONACA: There are three period
i nspections. |Is that right?

MR. MAURI CE HEATH. Yes, it is.

MEMBER BONACA: So that depends on the
bul ges.

MR. MAURI CE HEATH. Yes, it does. So
based on the history and the current prograns that the
Applicant uses, it gives confidence to the staff that
they will effectively nmanage the drywell throughout
t he period of extended operation.

The next slide | want to discuss was the
TLAA and based on the reactor vessel and upper shelf

energy and this was a |essons l|learned from the
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subconmittee neeting and the question from the
subconmi ttee neeting was conclusions. They were not
clear in our Section 4.22. So fromthe |essons

| earned fromthat, we took that and took our chart
that we presented and actually put that in a final SER
so there is nore of a sequence and you can followthe
concl usi ons and as you can see, we have our acceptance
criteria and then we have the calculations that the
staff did for the 54 EFPY and then the accepted and
the reason why which guidance it follows. |It's
acceptable with I, Il, Ill and that is al so shown on
t he next slide.

Wth that, | want to conclude as for the
staff presentation and on the basis of this eval uation
of the license renewal application, the NRC staff
concl uded that the requirenents of the 10 CFR 54. 29( a)
have been nmet. Wth that, | would Iike to open it up
to any questions fromthe nmenbers.

MEMBER BONACA: So | understand now the
i ssue of relying purely on the visual for the liner is
based on the fact that they cannot get water during
refueling between the liner and the concrete. Right?

MR M TRA: Yes.

MR MAURI CE HEATH:. Yes.

MEMBER BONACA: (Ckay. So | understand
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this is becomng an | SG and so the condition is
different. However, you're going to still require
ultrasonic testing. So this is the basis. In this
particul ar design, you have concl uded that you don't
have noderate penetration.

MR. MAURI CE HEATH: |I'Il get Hans actually
to address that.

MR. ASHAR. |1SGis presently --

VR. M TRA: Hans, please identify
your sel f.

MR ASHAR. Oh. Hello, I am Hans Ashar.
| SG specifically excludes the application to the
Brunswi ck, just one plant, because there is reinforced
concrete steel liner on it. |1SG applies to all the
other Mark | containnents.

Now i n the case of Brunsw ck, |'maware of
everything that Tom Overton spoke to you about, al
the three holes that he had experienced we had
foll owed them through our inspection because every
ti me somet hi ng happened, the Region Il inspector had
called nme up, | know and at that time, we had tal ked
about the three holes that they found, one hole from
the other side and everything. W talked about it.
V& i nposed certain nore requirenent on the Applicant,

at that time |icensee. It was on the current
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I i censi ng basi s.

So I"'maware of, but in general, thereis
a |l ot of discussion here about the bulging and it is
true that a nunmber of PWRs with liners as thin as
guarter inch liner and they are bul ging between the
anchors which starts anchoring to the concrete and
they are bul ging between the two and it's not really
unusual to find that kind of a thing.

In case of prestressed concrete
containnments, it is not happening as bad. It
general ly shoul d happen bad, nuch nore robust than
t hat because of the creep and shrinkage of concrete
that woul d i nfluence the bul ging. But what happens in
the construction with the wi sdom of the engineers,

t hey had put the T sections or angle sections onit so
that the bulging is alnost not there in many of the
prestressed concrete containnents.

But in reinforced contai nment, you wll
see bul ging a nunber of places just because of the
dead | oad and the shrinkage that is caused between it.
Any ot her questions on that?

VI CE CHAI RVAN SHACK: No thank you.

MEMBER SIEBER  Maybe | coul d nake a
comment because the containnment design in this plant

has been a concern at least to nme and others in the
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staff and ny way of looking at it is that this Mark 1
containment differs fromall the others in that the
steel liner is not a structural nenber. |It's just a
nmenber to prevent |eakage in the structural of the
concrete and the reinforcing bars and so forth. So it
holds a different status than all the other drywells
in Mark 1 containnents in where the liner is the
structural entity there and of course, it's two and a
hal f tinmes as thick

So it seenmed to me based on what | know
about large dry containments that are steel |ined
concrete and leak tightness that the kind of
i nspections that are proposed and that have been done
are reasonabl e and consistent with what one would do
with alarge dry contai nment that's basically a dooned
cylinder. Oherwise, | think if it were actually the
strength nmenber of the contai nment as opposed to just
a barrier to leakage, | think the concern would be
gquite a bit different and greater.

MEMBER MAYNARD: It al so appears to ne
that even if there was sonme |ocalized corrosion that
even through-wall vyou really haven't lost the
contai nment function. The concrete failures stil
have conpressor retaining capability there.

MEMBER SI EBER: And you're right. You do
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and, in fact, I'"mreview ng right nowthe contai nment
tests that Sandia and others did which shows sone
interesting results in failures of large dry
contai nnments. They don't just fall apart. They just
start to leak. 1In this case, at the design
conditions, the limting factor woul d be the Part 100
| eakage |imts in an accident and that's the
integrated leak rate tests are designed to show. So
| cone away from the review and everything that
everyone has done, both the Applicant and the staff,
wi th the concl usion that the agi ng managenment program
whi ch was proposed is adequate for this application.

Are there any ot her questions?

MEMBER ARM JO. | have a coupl e of
guestions on the table on the reactor vessel upper
shelf energy. Yes, that first rowthere, the
cal cul at ed val ue or anal yzed val ue for the drop in the
upper shelf energy conmes out to be 21 percent as
opposed to an acceptance of 23.5 percent. That's
pretty close.

What |'d like to ask is does the staff do
i ndependent cal cul ati ons or anal yses to come up with,
to verify that the Applicant's nunbers are right.
What happens if it turned out to be 24 percent? |Is

that the end of the world? How close are we to --
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MR. MAURI CE HEATH. |'Il get Jim Medoff to

address that.

MR MEDOFF: This is JimMedoff with the
Di vision of Conmponent Integrity. At the tinme of the
review, I was working for the Vessels and Internals
Integrity branch. | was responsible for doing all the
time limting aging analyses on neutron radiation
enbrittlement including those for the upper shelf
energy assessnents.

Yes, we do do independent cal cul ations,
but before we do anything, any i ndependent
cal cul ati ons, we make sure that the neutron fluence
nmet hodol ogy and the val ues provided by the Applicant
are reviewed by Dr. Lanbrose Lois of the Division of
Saf ety and Safeguards. They renaned it, but it's
basically the Systens division and he's in what used
to be the Reactor Systems branch. He's our expert on
neutron fluence net hodol ogy. So | get his approval of
their values and then we use the values, if he
approves them we use the values provided by the
Applicant in their applications and we conpare our
val ues to their val ues.

MEMBER ARM JO So those woul d be the
fluences on the next chart.

MR. MEDOFF: Well, no.
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MEMBER ARM JO.  For forging.

MR. MEDOFF: The reason there are two
slides is for the upper shelf energy and equival ent
mar gi ns anal ysis. For the reactor shell plates and
shell welds, we used the VIP guidance. But they had
a conmtnent to do a plant specific equival ent margins
anal yses for their nozzle forgings and so | think it
was in 99, | evaluated that and approved that
equi val ent margins analysis for the nozzle forgings
and | think we approved them down to about 30 foot
pounds.

For the FTLA, they had to just either
denonstrate that the fluence was still boundi ng or
t hat the recal cul at ed val ue woul d remai n above 30 f oot
pounds and they chose the fornmer approach. | had had
an oversight in not doing the welds. So we corrected
that for the license renewal application. So for the
nozzl e wel ds, we used the generic VIP criteria to do
t he equi val ent margi ns anal ysi s.

MEMBER S| EBER: Any ot her questions? |
think before we close |I would point out to both the
staff and the Applicant that in ny review of this
application and the acconpanying SER | cane away from
it, fromthat review, as concerning both the Applicant

and the staff to have done a really good job in
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putting together the application that was conci se and
direct to the point and a safety eval uations report
that that was very well done

| would think that there is a | earning
curve in license renewal applications and there
obviously is and this is the result of maturity of
that | earning curve. But | also think that both the
staff and the Applicant did a good job of being
consci entious and paying attention to the details to
get it right the first time. So that's my persona
opinion. | think that both the Applicant and the
staff did a good job on this.

If there are no further questions, |
appreciate the presentations by both and, M.
Chairman, |'Il give the nmeeting back to you

CHAl RMAN WALLIS: Thank you. W' ve
continued our tradition of being ahead of tine.

MEMBER S| EBER:  You can count on me, sir.

CHAl RVAN WALLIS: W're not allowed to
start ahead of schedule with the next presentation.
So we will take a break until 10:15 a.m Thank you
very much

MR. M TRA: Thank you very much. Thank
you, Dr. Sieber. | took the conplinment on behal f of

the staff and | amsure that the Applicant also
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appreci ated your comrent. Thank you.

MEMBER S| EBER. Thank you.

CHAI RVAN WALLIS: O f the record.

(Wher eupon, the foregoing matter went off
the record at 9:42 a. m and went back on the record at
10: 15 a. m)

CHAI RVAN WALLIS: On the record. Please
come back in session. Next on the agenda is the Fina
Revi ew of the Extended Power Uprate Application for
R E. Gnna Nuclear Plant. | invite ny colleague, Rich
Denney, to |ead us through this one.

MEMBER DENNING All right. The request
here is for 17 percent power uprate. W've had three
subconm ttee neetings. A focus of a lot of our
concern had to do with margi ns and so you'll see quite
a bit of discussion of that. | will point out that as
| look at the nunber of view graphs that are pl anned
for presentation here and | nentioned this to M.
Mlano is there are just too many and so we're goi ng
to have to nove. It would be okay if we didn't have
an advisory conmttee, but the advisory conmttee is
going to ask questions. So if | see us getting
del ayed i n areas that don't seemto be inportant, |'1]I
try to press you. So | then turn it over to M.

Ml ano to make the prelimnary introductions.
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MR. M LANG Good norning, M. Wallis and

ot her nenbers of the ACRS staff. W're here today as
M. Denning said to review the 17 percent extended
power uprate for the RE Gnna Station and the
Constel | ation Energy' s safety assessnent of the uprate
and the staff's evaluation of that.

Again, ny nane is Patrick Mlano. |'mthe
NRR Licensing Project Manager with responsibilities
for the Gnna Station. Today Constellation, the key
menbers of the Constellation teamare M. David Hol m
the Plant Manager for the G nna Station and M. Mark
Finley who's the Project Director for the uprate.

Just quickly, these are the basic topics
that both G nna and the staff are going to foll ow and
inthe interest of time, 1'mgoing to go w thout going
through these to try to explain any of this stuff.
|"mgoing to turn it over to M. Holmwho is going to
going to start the presentation for the |licensee.
Thank you.

MR. HOLM Good norning. On behal f of
Constellation Energy, we're very pleased to present
our application for power uprate this norning. Wth
nme today in addition to M. Finley, the Project
Manager, we have Roy GIllo (PH) who is an Operations

Shift Manager. From our Engi neering Services
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Departnment, Gord Verdin, JimbDunne and Joe Pacer, our
PRA consul tant, Rob Cavedo, our Licensing Engineer,
George Wobel and a host of Westinghouse support. |I'm
going to provide sone brief facts about the G nna
Station and then I'll turn the presentation over to
M. Finley.

G nna i's a West i nghouse, 2- Loop
pressurized water reactor 1520 nmegawatts thernal by
design. The plant initially started comerci al
operations in 1970 and was originally Iicensed at 1300
nmegawatts. However, in 1972, the |license was
increased to the original design power of 1520
nmegawatts. In this application we seek to raise the
thermal wet negawatt rating to 1775 negawatts. O
note, the Kewaunee station which is a very simlar
NSSS design to G nna Station uprated approxi mately two
years ago to 1772 negawatts and has been operating
successfully over that period of tine.

Some of the activities that have led up to
this application, in 1996, Rochester Gas and El ectric
repl aced both steam generators at the G nna Station
Those st eamgenerators were oversized in anticipation
of and to | eave the options for a future uprate. In
2003, the reactor vessel head was repl aced, thus,

elimnating any All oy 600 concerns. |n 2004, shortly
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before Constell ati on Energy cl osed on the purchase of
G nna station we put together an experienced project
team consistently of not only Constellation Energy
engi neers but Westinghouse, Stone & Wbster and
Si emens.

Thr oughout that period of preparation, we
have had an executive oversight conmittee providing a
chal l enge process consisting of Constel | ation
Cor por at e, vendor representatives and industry
experts. W are prepared to inplenent the
nodi fications, testing and operating procedures
necessary for this wuprate in our Cctober 2006
refuel i ng out age.

Mark Finley will now review the nmjor
nodi fi cations, plant paranmeters and | i cense changes to
i npl enent this uprate.

MR.  FINLEY: Thank you, Dave. Good
norning. M name again is Mark Finley and |'ve been
at G nna now for about two years and three nonths as
the Project Director for the power uprate. Before
that, | was at Calvert diffs for 19 years and worked
in the Licensing, Qutage Managenent and nost recently
inthe Fuel and Safety Analysis area. So after | talk
about the plant changes, 1'll also tal k sone about the

safety analysis and again there's a |ot of material
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there. So I'll really leave it up to the Cormittee if
you have questions and then we'll spend nore tine in
t hose areas.

First, 1'd like to talk about the
operating paraneter changes that we're going to go
through to inplenment the uprate and then 1'Il talk
about the nmmjor nodifications and the |icense
amendnent s.

Wth respect to the plant paraneter
changes, this is a busy slide here, but one of the
| earni ngs we took away fromthe neeting that you al
had with Waterford was to show you how we're actual |y
achi eving the power uprate and if you |l ook at the top
line here, it shows the power change, the core thernal
power change, from 1520 negawatt thermal to 1775
nmegawatt thermal. That's actually 16.8 percent.

O note is we're increasing the average
cool ant tenperature from 561 degrees to 574 degrees.
However, that's not a tenperature that G nna hasn't
seen in the past. Before we replaced steam generators
in 1996, we actually operated as you see in the
footnote there at 573.5 degrees. So we're actually
goi ng back to an average cool ant tenperature sinlar
to what we had before we repl aced st eamgenerators and

of course, the reason for the increase in average
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cool ant tenperature is to increase the steamgenerator
pressure to provide a higher pressure at the main
turbine inlet.

Al so of note on this slide is if you | ook
at the coolant mass flow, there's really no change or
a mnor change in the coolant mass flow rate. It
actually decreases slightly 0.7 percent. The
volunetric flow actually increases slightly. But why
that's inportant is essentially the way we're getting
the power is with a constant flowin the reactor
coolant system we're increasing the core aT,
i ncreasi ng the heat out of the fuel and i ncreasing the
core AT. That's how we're getting the power.

Wth respect tothe major nodificationsto
i npl enent the power uprate, before |l go down the |ist,
I"d like to just state that our design objective
t hroughout for these nodifications was to nmai ntainthe
overall reliability and safety of G nna and that was
the basis for driving these nodifications. As an
exanple, we're nmaintaining the nunber of installed
spare punps and fans in the plant to nmaintain that
| evel of redundancy and again reliability.

The first two nodifications there are
safety related nodifications. The remainder of the

nodi fications on the Ilist are balance of plant
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nodi fications and this is just a reflection of what
Dave Hol m said earlier about the Kewaunee plant, a
sister plant of Gnnawith a very sim |l ar NSSS design.
They' ve uprated to 1772 negawatts t hernmal and our NSSS
is very simlar to theirs and really no need to make
many nodifications to the NSSS or safety rel ated
systens with the exception of the fuel assenbly. W
are incorporating the standard updated Westi nghouse
desi gn fuel assenbly, the 422 V+ design with slightly
| onger rods and fatter pellets that allows us to get
the additional uraniumin the core that we need for
t he uprate.

The other significant safety related
nodi fication is we're adding an actuator to manua
main isolation valves in the feedwater system and
these valves will close automatically on a safety
signal and stroke faster than our current backup
valves do. It provides additional margin for steam
line break anal ysis for contai nnent response.

In additionto that, we have t hese bal ance
of plan nodifications, nmost significant of which is
we're replacing the high pressure turbine rotor.
That's, of course, to get the additional flow past
t hrough t he hi gh pressure turbine and t he power out of

the turbine. W are replacing the main feedwater punp
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i mpel l ers and nai n feedwat er punp notors, in addition
repl acing the condensate booster punps and booster
punp notors. W're upsizing those punps, of course,
to handl e the additional flow and al so replacing the
feed regulatory val ve and the bypass val ve internals
associated with that feed regul ati ng val ve.

In terns of the electrical side of the
system we are increasing the cooling for the main
generator. W're replacing a heat exchanger that
provi des the cooling water to the hydrogen cool ers on
the main generator again to renove the heat that's
associated with the higher electric current passing
t hrough t he generator.

For the min step-up transformer, we
repl aced the high side voltage bushings and added a
fifth cooler bank. Another exanple of our design
objective to maintain the same |level of reliability
and redundancy, we currently have four cool er banks on
the transforner. W could have done the uprate with
just those four, but we wuld not have had an
install ed spare on that transformer. So we're going
to add the fifth cool er bank to maintain that |evel of
r edundancy.

And for that isophase bus duct, we're

adding a third fan, again to provide the additional
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installed spare for that system and for the
underground oil cables that transfer the power from
the plant to the switchyard, those are oil-filled
cables, we're going to recirculate that oil.
Currently, it's a static system and we're going to
just dynamcally recirculate that oil as part of the
upr at e.

For t he noi sture separator reheater relief
system we're making nodifications there again to
handle the higher steam flow rates. W need
addi tional capacity through this relief system

And last but not least, we did learn
t hrough our PRA process and Rob Cavedo will speak to
this in nore detail when he tal ks about PRA, we took
some good |earnings away from that process that we
then factored back into the design plans for the
uprate and exanples of that are we're going to add a
system to back up the normal air supply to the
chargi ng punps such that if we |ose our normal air
supply, we have a backup. W're also addi ng sone
additional controls for the charging and turbine-
driven aux feedwater punp and this wll enhance
operator response to fire scenarios. Again, this was
a learning that we uncovered fromthe fire portion of

the risk eval uati on.
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| won't spend a lot of tinme with this
slide, but thisisalisting of the license amendnents
that we have submitted to the NRC. Several of these
have been approved al ready, but we di d obvi ously need
to increase the license core thernal power. W are
changi ng our LOCA net hods to t he updat es best estimate
LOCA net hodol ogy from Westi nghouse. We'll revise the
actual offset control method to the standard updated
West i nghouse rel axed actual offset control design

Ve need to i ncrease t he bor on
concentration to provide additional ability to have
nore boron in the RCS for reactivity holddown. A
m nor change to the accurul ator volune, that's really
not driven by the uprate, but we wanted to get sone
margin to the uncertainty anal ysis for the accumnul at or
| evel indicator. Condensate storage tank vol unme
increase that slightly. Basis for that volune in the
tank is renove at | east two hours of decay heat.

CHAI RMAN WALLIS: This is the vol une of
water, not of the tank and the accunul ator.

MR. FINLEY: That's correct.

CHAI RMVAN WALLI'S: You haven't changed
anything. You just put nore water or |ess water in.

MR. FINLEY: That's correct. They have

not nodified the tank, just raised the mninmm
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required | evel.

And the feed isolation valve that |
mentioned, the stroke tinme for that valve is an
i mprovenent. It will be 30 seconds in the technica
specifications as conpared to 60 seconds currently.
And there were sonme changes to other RPS and
engi neering safety feature set points and 'l nention
those later. Any questions about the plant changes,
nodi fi cati ons or anendnents?

MEMBER MAYNARD: Just real quick on feed
i solation valve you say the tech spec will say 30
seconds. In practice, what do you expect the close
time to be?

MR. FINLEY: GCkay. The question is the
tech specs will say 30 seconds. W expect -- W're
pur chasi ng the valve with a specification of | ess than
25 seconds and we expect the valve will stroke in the
15 to 20 second range. Qher questions?

Ckay. 1'Il nove right into safety
anal ysis where 1'mgoing to tal k about the safety set
poi nt changes like | nmentioned. W factored in sone
new control settings. W optimzed control settings.
And, of course, you have to factor that into the
i npact on the safety analysis. [1'Il talk about the

nmet hods that we changed. 1'Il talk sone about non-
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LOCA where a significant anount of di scussion was had
at the subconmmttee neetings with respect to margin
and briefly discuss LOCA results where there's nore
margi n and then tal k about the | ong-term cooling
analysis for Gnna and there was significant
di scussion there again at the subcommittees.

First with respect to the safety set
points that were changed and these again are
controlled by the technical specifications, they're
also the analytical set points used in the safety
analysis. O course, as you know, these are boundi ng
with respect to the actual field set points. W did
| ower the high flux trip set point as a percentage of
the full power from 118 to 115 percent. Both the
hi gh- hi gh st eami sol ati on and t he hi gh steami sol ati on
set points associated with the engineering safety
feature systenms were increased to account for the
hi gher steam fl ow rat es.

Pressurizer safety lift setting was
reduced slightly two pounds there, not a big change,
but necessary for the acceptable results in the safety
anal ysis. Safety injection and contai nnent spray, the
set points there, the second and third from the
bottom those are small changes, not really required

again by uprate but changes that we wanted to nake

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

70

while we were revising the safety analysis to provide
additional margininthe uncertainty cal cul ati ons done
for those set points.

And at the bottom there, that PA
perm ssive set point, that's the set point bel owwhich
we can operate with a single |loop and we don't, our
operating procedures don't actually allow us to
operat e single | oop, but we have a tech spec set point
for single | oop operation and that was | owered from50
percent to 35 percent.

Again, not to spend a lot of time on the
control systemsettings, but just to give you a flavor
for howthe control grade systemsettings were changed
and the fact that these were all factored into the
saf ety anal ysi s, pressurizer |evel range fromhot zero
power to hot full power was increased. The new EPU
settings will be 20 percent to 56 percent. As
conpared to before, we had a range of 35 percent to 50
per cent .

Qobvi ously, the reason we had to do that is

now our full power T,, is higher than the zero power

Avg

T,.,- So the increase in tenperature as you cone up

avg

from zero power to full power now is greater. You
have to allow for that in terns of pressurizer |eve

change say for a trip and post trip change in
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tenperature. So that's what we did with pressurizer

level. And | nentioned The program T,, changes

Tavg" Avg

now to get us to the higher T,, at full power.

Avg

W optimzed the settings on both rod
control and steamdunp. These are the control systens
that would guide the plant for power misnatch
scenarios automatically. And at the bottomthere, we
are adding a filter on the T hot indication signal and
the reason there as other plants have seen, other
pressurized water reactors have seen, we have snal
oscillations in indicated hot |ight tenperature and
putting this filter on that signal danpens out those
oscillations. It provides a nore steady signal.

MEMBER SI EBER: Have you ever gotten a
trip fromspurious T hot signals?

MR. FINLEY: The question is have we ever
gotten atrip fromspurious T hot signals? The answer
is no, not to ny know edge. W have gotten al arns
such that we knowthe margin is not what we want it to
be, but no automatic plant trips.

MEMBER S| EBER.  Ckay.

MR. FINLEY: Wth respect to the nethods
used in the safety analysis, the non-LOCA anal ysis
were perfornmed with the RETRAN code not new to the

NRC, just new for Gnna in the non-LOCA area. W had
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previously used LOFTRAN. In addition, along with
RETRAN we changed the thermal hydraulic code that's
used as part of these analyses to the VIPRE Code
That's just the npost recent anal ytical nethod that
West i nghouse uses for DNB. W previously had used the
THI NC Code coupled with LOFTRAN. So that's part and
parcel to the RETRAN change.

| mentioned previously for |arge break
LOCA we updated to the nost recent best estinate LOCA
nmet hodol ogy. For small break LOCA, there was no
change in method. W use the NOTRUWMP Code previously
and use that for EPU. Simlarly for the control
system transients, we continue to use LOFTRAN for
t hat .

For t he cont ai nnent anal ysi s, we
previ ously used the GOTHI C Code for the LOCA response.
We continue to use that for EPU.  However, for steam
line break, there was an older nethod call COCO
West i nghouse net hodol ogy. W' ve updated that now to
GOTHI C, the newer contai nnent anal ysis met hod.

And for the dose assessnent area, actually
in 2005, we gai ned approved of the alternate source
term nmet hodol ogy. That was done prior to EPU. W
al so upgraded our control roomventilation system at

that tine. So no real significant changes to the dose
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net hodol ogy or to the way we operated the control room
ventil ation.

As | nentioned, we'll talk in sone nore
detai|l about the non-LOCA anal yses that were done and
in particular, about the margin in these anal yses.
But before | do that, 1'd like to talk about the
approach that was used at G nna as a backdrop to that.
First of all, a very conservative inputs, essentially
the same inputs that were wused in the pre-EPU
anal yses, we attenpted to stick with those, where
possi bl e, for the anal yses done for the EPU

However, here were certain limting EPU
anal yses that weren't successful wth those very
conservative inputs. W, therefore, adjusted the
inputs, in other words, constrained our operating
wi ndows with nore restrictive inputs until we achi eved
successful results for the limting anal yses. But we
didn't attenpt to denonstrate additional margi n beyond
that point. So several of the results as you'll see
in the next slide are close to the acceptance limts
based on this approach. But we do understand that
there's a | arge anount of conservatismnot only in the
nmet hods and the inputs that are used but also in the
safety limts that we're required to neet by the

approved NRC et hodol ogy.
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And this is the slide that Dr. Wallis

specifically asked that | bring back to the full
committee. So, Dr. Wallis, dutifully I"'mleaving this
slide in the presentation. But this shows the
l[imting non-LOCA events for G nna and categori zed as
over heating, overcooling and reactivity addition. But
this denonstrates the point that | brought out
previously that sone of the results are close to the
criteria although they are acceptable and I'll walk
through an exanple here in a mnute just to
denonstrate why this is acceptable and what the
additional margins are in the anal ysis to nake us feel
confortable that this is safe.

As you can see for the overheating events,
| oss of flow and | ocked rotor, those are the reduced
primary cooling events and the results that they have,
i.e. DNBR of 1.385 for the result with the criteria
being 1.38. I'mgoing to talk about that one in nore
detail in just a second. Overheating events where we
have reduced secondary side cooling include the |oss
of load in the feed line break analysis and those
denonstrated acceptable results.

On the over cooling side for the steam
line break or the condition four event, again we

denonstrated acceptable results for DNBR and |i near
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heat rate. And for reactivity addition, the nost
[imting events were the rod withdrawal at power and
the rod ejection events.

Let's take a |look at an exanple on the
next slide.

MEMBER PONERS: Do you think your fuel can
tolerate 178 cal ori es per granf

MR. FINLEY: The question is do we think
our fuel can tolerate 178 calories per gram The
answer is yes.

MEMBER POAERS: Do you have experinmenta
data to show that?

MR. FINLEY: Do we have experinental data
to show that? Let ne ask Westinghouse in the
audi ence, Chris MHugh, with respect to the rod
ej ection event and the basis for the 200 cal orie per
gramlimt.

MEMBER SIEBER: I n this particul ar case,
hi story is bonk.

MR. HUGE: This is Dave Hugle. | work
for Westinghouse. The question was regarding the
calorie per gramand | think nost of the committee
menbers are aware of the tests that were conducted in
France that showed failure rates at rates nuch | ower

t han what we're neeting here and t he net hodol ogy t hat
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we used to analyze the rod ejection here for Gnna is
based on the 1B approach. Wstinghouse has done
anal ysis using a 3-D nethodol ogy where we' ve shown
that we can neet failure rates at a nuch, much | ower
consistent with the test data that was presented as a
result of the test that were done by the French. And
as | think the commttee that the NRCis currently
i nvestigating what would be a new and proper linmt to
be used for the rod ejection event.

When we did | ook at the rod ej ection event
using a 3-D net hodol ogy what we found is if you take
into considerationthe actual rodinsertionlimts and
conditions in the core what we find is we don't even
get to a condition where you have DNB. So we are
still investigating that, what is an appropriate limt
to use going forward and | think the staff again is
aware that that is out there. But since this was the
ol der net hodol ogy that we're using, we feel that this
is an acceptable approach for |ooking at the rod
ej ection and again we did present information where we
showed with a 3-D anal ysi s.

MEMBER PONERS: | just don't know what to
do with this. This is you cone in here. | can show
you experinental data that shows fuel won't tolerate

t hese kinds of power inputs and on the face of them
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experinmental data says will not tolerate this kind of
power input, cannot be an acceptable basis for
operating a reactor. You come in and you tell ne you
did an analysis that's not part of the |icensing
application, not reviewed and say everything' s okay.
What am | supposed to do with this?

MR. HUGLE: That's | think because the
staff has not cone to an agreenent as far as what is
accept abl e.

MEMBER PONERS: Well, the staff, | don't
know where to go. |If the staff hasn't cone to an
agreenent is another problem| have. | don't know
where to go. Here is a clear case that says this
power uprate cannot be tol erated because you will
violate things. | can show experinental data of the
Code the fuel cannot tolerate.

MR. HUGLE: But | think we've also showed
West i nghouse - -

MEMBER POWNERS: You haven't shown that.
You' ve argued that.

MR. HUGLE: -- has presented information
tothe NRCthat we can neet limts that are consi stent
with the failure rates that were shown based upon the
French data and that we can neet lower limts if we

were to look at it in a 3-D nanner.
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MEMBER PONERS: Well, you're going to have

to show them to nme because this is clearly a
conundr um

MR.  FINLEY: Just to clarify, Dave,
correct me if I'"'mwong, we have done a 1-D anal ysis
that denonstrates this result here neets the
acceptance criteria.

MR. HUGLE: That's correct and we al so
have presented data that shows if you use a 3-D
approach and we even presented what we believe are
acceptable limts to use going forward for the rod
ej ection event, but as | understand that | don't think
that there has been agreement as to what is an
appropriate limt noving forward. So this analysis
nmet hodol ogy as Mark has stated is based upon a 1-D
approach and we believe --

MEMBER POWNERS: | don't care what --
Either it's an inadequate analysis or it is a clear
case that we can't approve this power uprate.

MR. HUGLE: We believe that it is an
adequat e anal ysi s based upon our cl ear understanding
of what happens in a rod ejection event. Again, if
you were to anal yze the rod ej ection event, full power
condi tions based upon --

MEMBER POWNERS: We're getting nowhere
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here. | understand what you're sayi ng. That' s not
the argunent that's presented here.

CHAI RMVAN WALLIS: Can we get sonewhere
pl ease? | think that you're claimng that there is a
criterion of 200 cal ories per gram

MR HUGLE: That's correct based on the
current net hodol ogy.

CHAI RVAN WALLI S:  Presumably approved by
t he NRC.

MR FINLEY: That's correct.

MR HUGLE: That's correct.

CHAI RVAN WALLI S:  And you have shown t hat
you cone up with a smaller nunber.

MR FI NLEY: Yes.

CHAI RMAN WALLIS: Now there nmay be

experimental evidence which puts this criterion in

guesti on.

MR FINLEY: That's correct.

CHAI RVAN WALLI'S: But there still is the
existing criterion. |Is that right?

MR. HUGLE: That's right.

MEMBER PONERS: But ny job, Graham is to
say whether this is safe or not and it clearly
di verges from avail abl e experinental data. | don't

care what the criterion is. It diverges fromthe
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avai lable -- The fact of the matter is, the pure and
sinple fact of the matter is, that fuel will not
tolerate this kind of power input.

MR. HUGLE: Also stated, analysis based
upon actual conditions will show you won't even get
into DNB and that's with conservative assunptions.

MEMBER POWERS: Then you shoul d have
presented that anal ysis here.

MEMBER DENNING | do have anot her
guesti on.

MR HUGLE: W have not taken that
appr oach because we have not gotten agreenent fromthe
staff as far as what is an appropriate limt to neet
and that's part of the problem

MEMBER DENNING Wth regard to the
current condition, the current operating condition,
what is the result of analyses for the current and
what's the criterion for the current?

MR. FINLEY: The criterion is the sane,
the 200 cal ories per gram

MR HUGLE: The sane. The criterion has
not changed.

MEMBER DENNI NG \What's the result?

MR. FI NLEY: But the result, |'mnot aware

of the result offhand. | don't know if Chris MHugh
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from Westi nghouse or Dave. W can certainly get you
that result.

MEMBER POVERS: \WWhat difference would it
make? Then you can't tell ne the physical reality has
changed because of the previous anal ysis.

MEMBER DENNING No, Dana, | think
difference is a matter of -- | don't think there's any
guesti on.

MEMBER POAERS: Absol utely.

MEMBER DENNI NG  There is an issue on rod
ej ection and whet her the existing criteriathat people
have been using is really satisfactory. For EPU
there is a question of does it make any difference the
fact that they're at higher power as to what the
result is. | suspect that the increased power nakes
it a worse result.

MEMBER POWNERS: Whether it does or not
doesn't change the fact that we cannot go around
approving things that are in defiance of physical
fact. | mean that's silly to do that.

MEMBER DENNI NG: | understand your point.

MEMBER BONACA:  Well, this at |east raises
t he questi on of why did you use 1B nodel when you know
that if you use a 3D neutronic nodel nost |ikely

you'll get a nuch | ower --
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MR. HUGLE: Again, we don't even predict

DNB for the rod ejection event.

MEMBER BONACA: | understand that.

MR. HUGLE: And failure is not an issue.
But again, we've gotten the nethodol ogy approved and
we have done the cal culations for several plants
where, as | understand it and |' mnot an expert in rod
ej ection, | apologize, but there is some question

noving forward i s what an appropriate limt to use for

the failure of the fuel. |If 200 is too high, what is
appropriate? | know that we have done conservative 3-
D anal ysis and shown that, | think, were in the range

of 50 calories per gramin terms of the limt.

MEMBER BONACA: I ncredible.

MR. HUGLE: | know that they're well under
inusing a 3-D approach, but again, since that has not
been resolved, we still rely on this conservative 1-D
nmet hodol ogy t hat we have used for all the Westi nghouse
fl eet for doing reloads and for doing uprates and for
doing all kinds of analysis and continue to neet the
existing limt and that's what we' ve done here for the
uprating anal ysi s.

MEMBER DENNI NG What | think we should do
right nowis clearly we have to cone back to this with

staff. Let's not do that right now because | don't
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want to bounce them up and down. Let's go through
this and when the staff makes their presentation
we'll definitely hit this itemagain and we may need
nore input fromyou. But | think -- W've heard the
input. Now the question is what do we do with it and
part of that is what the staff has agreed. Dana
we'll come back to this hard when we talk to the
staff.

MR HUGLE: But it is definitely an issue

out there.

MEMBER DENNI NG Ckay.

MEMBER BONACA: Before you go forward, on
the previous slide, | had a question on 19. Now for

exanple for the overheating, you get the results of
2747 psi whichis like three psi belowthe limt. On,
2500, it's 2750. Doesn't this nunmber depend on your
hi gh pressure trip set point and why didn't you adj ust
it down to prevent to be so close to limts?

MR FINLEY: As | said earlier, we did
adj ust pressurizer safety valve set points and ot her
i nputs to achi eve acceptable results here. W did not
attenpt to denonstrate additional wmargin to the
acceptance criteria. But as |I'l|l denponstrate here on
the next slide and the slide after, that was with the

knowl edge that again these nethods are very
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conservative and our inputs that bound the operation
of the plant are also very conservative. So a nore
realistic result is a quite a bit lower in terns of
pressure.

MEMBER BONACA: \What was the vol unme before
you had the uprate?

MR. FINLEY: For the |oss of |oad?

MEMBER BONACA:  Yes.

MR FINLEY: 2737.

MEMBER BONACA: So you open the safeties
even in that case.

MR FINLEY: That's correct. That's
correct and that's a good point because it's really
the safety valve set point that determ nes what the
peak pressure is for this event. You do have sone
overshoot above the set point, but that's not very
sensitive to the power |evel

MEMBER BONACA: Ckay. So nechanically you
cycle the safties before too.

MR FINLEY: That's correct.

MEMBER BONACA: So you do the sane.

MEMBER DENNI NG But there is another
point here that goes beyond this particular one in
whi ch you didn't do and that is one of the things that

really struck the subconmm ttee was how ruch the

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




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

85

criteria had changed because particularly if you | ook
at the DNB, | don't renenber exactly what it was, like
1.62 or something like that, was the criterion
previously. So clearly there's a significant change
in margin. Then the question is is the residual
margin still acceptable.

CHAI RVAN WALLIS: | think we should
explain to the full conmttee that this criterion for
DNBR is not set by the agency. |It's set by the
licensee and we went through this with the
subcommi tt ee.

MEMBER BONACA: There is a m ni num t hat
you cannot exceed.

CHAI RVAN WALLI'S:  There is a m ni mum whi ch
is less than that which is really the --

MR. FINLEY: Let nme ask to go to the next
slide because | think that will lead us through this
di scussion with respect to DNBR and these are the
results and the criteria that apply to the | oss of
flow analysis in particular. That was one of the
[imting non-LOCA events you saw in the previous
slide. |If you start at the top and essentially by
definition, critical heat flux is the 1.0 for DNBR and
of course, we bound that by |ooking, by doing

extensive testing and bounding that test data with a
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nore restrictive 1.17 criteria.

Then we establish a design limt of 1.24.
The purpose there is bound the variation in paranmeters
such as tenperature, pressure, flow and geonetry
information. Then beyond that, we establish the
safety analysis |imt and this is done as Dr. Wallis
nmenti oned by Westinghouse as part of the methodol ogy
in the fuel design, but it's reviewed and approved by
NRC as well and for G nna, we consider this an NRC
approved limt that if we were to exceed or go bel ow
this with respect to DNBR, we would conme back to the
NRC to gain approval of that anal ysis.

So whereas it is set by Westi nghouse based
on experience, it is approved by NRC and we consi der
the safety limt, if youwll, for this event. That's
1.38 and that --

MEMBER DENNI NG Safety analysis limt, |
t hi nk we have to be very careful about safety limts.

MR. FINLEY: That's correct. Safety

analysis limt. Thank you. Safety analysis |imt.

CHAl RMANWALLI'S: That's for G nna because

ot her plants have ot her nunbers.
MR. FINLEY: And this applies to G nna.
That's correct and this provides additional nargin to

the 1.24 design limt and that's to provide us sone
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margin for cycle-to-cycle changes in paraneters that
would affect DNBR So that's a stack up of the
uncertainties in the margins that we have just in the
safety analysis limt itself.

Then bel ow that just to give you an
exanple for how conservative the non-LOCA anal ysis
itself is, you see the result there 1.385, just above
the safety analysis I|imt. That uses a very
conservative time delay for the --

CHAI RVAN WALLI S: Pl ease. You keep using
"very" to qualify "conservative.” | think you ought
to just say conservative because what's "very
conservative" is sonewhat subjective.

MR. FINLEY: Understand. | agree. Uses
a conservative time delay of 1.4 seconds.

MEMBER BONACA: You have to use
conservative. You do have extrene value there and so
you coul d use that.

MR. FINLEY: That's correct and this gets
back to the approach that we wused. W had a
conservative tinme delay i n our previous anal ysis prior
to EPU and we had significant margin there nore so
than for the EPU analysis. Wen we did the EPU
anal ysis, we did not change that input just like we

didn't change many other inputs because we had
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acceptabl e results.

The tinme delay that was used in the
anal ysis was 1.4 seconds tinmng to reach the | ow fl ow
condition before you would get a reactor trip. Based
on one-tine test data, we're confortable that 1.0
seconds i s an actual, still boundi ng, but conservative
time delay for this event.

MEMBER BONACA: | under st and.

MR. FINLEY: And if we were to use 1.0
seconds versus 1.4, you see the inprovenent here, a
slight inprovenent in the result. In addition to
that, the nethodol ogy used for this analysis did not
credit the fact that pressure will increase duringthe
transient and in fact, at the tinme of m ni mum DNBR
the pressure has increased approxinmately 75 psi. O
course, that's beneficial in DNBR space.

MEMBER BONACA: | guess the way | was
going with ny questioning was | understand you have
margin. Typically, you stay away fromthe limts
because if you have any real changes taking place in
t he pl ant, you have to eval uat e those val ues si nce you
are so close to the margin. | was trying to
understand the | ogic.

MR. FINLEY: Actually, that's a very good

point and | et nme el aborate. Your point actually hel ps
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tojustify the approach that we used. |In other words,
we maxi m zed the operating envel ope that we have such
that when we do nake changes cycle to cycle that we
don't have to revi se the UFSAR anal ysis and go back to
the NRC staff to gain approval. So one of the reasons
for maxim zing our operating windows is to avoid
having torevise thelimting anal ysis cycle to cycle.

MEMBER BONACA: So you apply that margin
really to paraneters that affect the results. Ckay.

MR. FINLEY: That's exactly right.

MEMBER BONACA: All right.

MR. FINLEY: W apply the margin to
operating paraneters that we now control

MEMBER BONACA: Ckay. Thank you.

MR. FINLEY: O her questions on DNB? Next
slide. Wth respect to pressure, simlar argument or
stack-up if you will of the designlimt in this case
and the nore realistic results below G nna' s been
anal yzed through the anticipated transient wthout
SCRAM event to be able to withstand a pressure as hi gh
as 3200 psigwith no deformation to the plant pressure
retai ning conponents. Above 3200 psig there is sone
potential for deformation, not |ikely a catastrophic
failure, but for exanple, perhaps elongation of

bolting on the reactor vessel head phal ange where you
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m ght get | eakage as opposed to failure.

W' ve done a hydrostatic pressure test
under cold conditions to 3100 psig. The design limt
is 110 percent of design pressure. Design pressure
being 2500 psia results in design limt of 2748.5
psi a.

The safety anal ysis result for the | oss of
| oad event which I believe we tal ked about previous
was cl ose, 2747. W do open the pressurizer safety
val ves, but they are successful in maintaining the
pressure bel ow the --

CHAI RMAN WALLIS: This is really set by
the set point on the valves, the relief valves.

MR FINLEY: That's correct. There is a
smal | effect on the overshoot after the safety i s open
but predom nantly this peak pressure is set by the
safety val ve set point.

But if you, for exanple, look at a nore
realistic transient in the plant and we tal ked about
control systens, control grade control systens,
previ ously, both the steam dunp system and the
pressurizer spray system would typically operate in
this transient. These are very reliable systens. W
mai ntain themto be reliable. Taking credit for those

woul d result in a better-than-100-pound i nprovenent in
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t he peak pressure.

CHAI RVAN WALLIS: | guess | would say that
at subcommittee we saidit's all very well you can say
this, but we don't know what's the probability of
these things and if you did a PRA type thing, you
woul d say we know that the steam dunp and the
pressurizer spray are going to work wth the
reliability of 99 percent or sonmething and you go
through this and say the probability of ever getting
close to the limt is mnute.

MR FI NLEY: Yes.

CHAI RMVAN WALLI S:  You actually have sone
numbers.

MR. FINLEY: Yes, and actually --

CHAI RVAN WALLIS: But here you're just
tal king qualitatively.

MR. FINLEY: To illustrate that point,
again look at the bottom bullet there. The G nna
design is to have a reactor trip essentially
i medi ately following a turbine trip. By design, the
turbine trip will electrically cause a reactor trip
This is a very reliable configuration. Either one of
two rel ays being energi zed as a result of the turbine
trip would then cause a reactor trip and |I've tal ked

with our PRA folks about this and we believe the
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probability of success with respect to the reactor
trip on turbine trip is between 99.9 and 99.99
percent. Extrenely reliable.

MEMBER S| EBER: Wasn't there within the

| ast nonth a failure in an operating plant of reactor

triponturbinetrip? It seenms to ne | read that in

MR. FINLEY: |'mnot aware of one.

MEMBER SIEBER. |'Il look it up.

MR. FINLEY: But that's very inportant to
this event because what drives this event is the power
m smat ch, essentially the delay between the turbine
trip where you stop your heat renoval and the reactor
trip later. But the plant is designed to have
essentially simultaneous trips and again it's very
reliable. If you were to take credit for that reactor
trip on the turbine trip, then it really becones a
very benign transient altogether and in fact, thisis
denonstrated by actual plant data. W don't, for
exanple, even I|ift the PORVs in addition to not
lifting the safeties.

MEMBER BONACA: That was an obj ective that
camre after TM anyway that you would stay bel ow t he
PORV so you wouldn't actuate them That's -- Ckay.

MR. FINLEY: That's correct.

MEMBER BONACA:  You went a | ong way, but
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That ' s good.

MR, FI NLEY: Yes.

MEMBER S| EBER

Let me ask anot her

guestion since you seemto want to discuss this. |Is
the actual turbine trip device and the circuitry that
connects the turbinetriptothe reactor trip, is that
all safety grade?

MR FINLEY: No and that's --
MEMBER S| EBER: Then you can't take credit
for it.

MR. FINLEY: And that's in fact why we
don't in the safety analysis, why we don't --

MEMBER SIEBER. So it doesn't neet the
general design criteria.

MR FINLEY: That's correct.
MEMBER S| EBER  Ckay.

MR. FINLEY: And that's the reason why we
don't analytically in the approved safety analysis
take credit for that.

MEMBER SI EBER: Yes, and that's the way
the rules read and you're doing what the rul es say.
It's not worth too nuch of a discussion to say if we
actual ly took credit for something that you can't take

credit for, it would be even better.

MR. FINLEY: But | think it is inportant
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interns of howthe plant will really operate and with
respect to margin, these trips will be here.

MEMBER S| EBER:  Yes, but it doesn't have
t he pedi gree.

MR. FI NLEY: | under st and.

MEMBER S| EBER: Wiy don't we just nove on?

MEMBER BONACA: One other thing that's
inmportant to know is that if it already works,
what ever the problemnmay be, they have a target there
that is bel ow the PORVs.

MR FI NLEY: Yes.

MEMBER BONACA: And so this kind of a
transient will not cause nost |ikely the PORVs to be
actuated and that's a significant issue.

MR. FINLEY: Right.

MEMBER SIEBER. That's a good thing
because nost of the failures are failures to close as
opposed to failures to open.

MR. FINLEY: Right.

MEMBER BONACA: That's why it's really
there to prevent in fact those things from happening.

MR FINLEY: That's correct. Yes.

MEMBER DENNI NG Cont i nue.

MR. FINLEY: Just to sumup with respect

to non-LOCA, all of the non-LOCA results neet
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acceptance criteria and there is margin in both the
nmethods and in the inputs as well as nargin and
conservatismin the limts thensel ves.

"1l real briefly touch onthe results for
| oss of cool ant accident analysis for the G nna EPU
The large break result was 1870 as conpared again to
the criterion you know of 2200.

MEMBER S| EBER:  2200.

CHAI RVAN  WALLI'S: There are three
criteria. You don't show the other ones.

MR FINLEY: | don't have the other
criteria. W are well within the other, all five
criteria actually for 10 CFR 50. 46

CHAI RVAN WALLI'S:  You're well below the
other criteria.

MR FI NLEY: Yes.

CHAI RVAN WALLI'S: | don't renenber.

MEMBER SI EBER: Oxi dation was very snal |

MR FI NLEY: Yes.

CHAI RVAN WALLI'S:  Well below. Ckay.

MEMBER POWNERS: But that depends on how
they use the fuel. Right?

MEMBER SIEBER: It's |ike one percent
versus 17. It's zero so they cone in very |ow

MR. FINLEY: Right. W did |ook at both
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the transient oxidation and the oxidation pre-
transient and the conbination is below, for the LOCA
oxidation limt, below 17 percent.

MEMBER SIEBER. Wth a | ot of nmargin.

MR. FINLEY: Wth a lot of margin, yes.
Now we did, as | said before, revise the BE-LOCA
nmet hodol ogy here for the | arge break anal ysis. That
was a necessary thing to do for us in order for us to
denonstrate acceptable results for the large break
anal ysis, but that large break --

MEMBER S| EBER: That's why you got such a
| ow nunber.

MR FINLEY: That's correct. That BE
ASTRUM type anal ysis that Wstinghouse has approved
provided the margin that we needed to denonstrate
acceptable results for the EPU.

Wth respect to snall break as |
nmenti oned, we haven't changed the nethod there. It's
t he NOTRUWP net hod, but you can see by the much | ower
peak clad tenperature that we are a large break
l[imted plant and not a snall break limted plant,
1167 for the peak clad tenperature and again all of
the criteria associated with the 10 CFR 50. 46 wer e net
with a good deal of margin.

MEMBER SI EBER: Now you're using the old
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decay heat curve.

MR. FINLEY: Wth respect to the best
estimate, that does not use the Appendi x K decay heat
curve. It uses a nore realistic decay heat curve.

MEMBER SI EBER: So the 20 percent margin
that was built into the old Appendix K is not here.

MR FINLEY: That's correct. That's not
in the best estinmate nethodol ogy.

MEMBER SI EBER  Ckay.

MR, FI NLEY: Okay?

CHAI RMVAN WALLIS: It is there in your
probabilistic assessnent, isn't it? You' re bringing
up realistic assessment of the uncertainties in this
decay heat.

MR. FINLEY: That's a good point. Yes,
certainly -

CHAI RMVAN  WALLIS: -- the margin
conpl etely.

MR.  FINLEY: Certainly. Decay heat
uncertainty is one of the many uncertainties in the

best estinate net hodol ogy that's accounted for. Yes.

VEMBER S| EBER: But there was a trenendous

margin pad on the old Appendix K which |ater even
t hough you account for uncertainty, the margin is nmuch

smal | er.
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MR, FI NLEY: Yes.

MEMBER S| EBER: Justifiably so in ny
opi ni on.

MR. FINLEY: Ckay, and the last --

MEMBER BONACA: | have a question on this
just because | couldn't find the information in the
material. |If you have a | arge break LOCA and you have
everyt hing works, no single failures. How |ong does
t he operator have to switch to recirculation? | nean
t hat depends on how !l arge is your RAST, but | couldn't
find the information. | don't think it's that |arge,
isit?

MR. FINLEY: |If everything works and we
have absolute maxinum flow rates with all the punps,
hi gher than what is really realistic, 24 mnutes is
the time to establish recirculation. |n other words,
the refueling water storage tank woul d then be punped
dowmn to the point that we had to establish
recircul ation.

MEMBER BONACA: How |l arge is this RWST?

MR. FINLEY: How large is the RAST?

MEMBER BONACA: One thousand. 330, okay.

MEMBER S| EBER: How bi g was that?

MR GLLON |I'mRon Gllow, Shift

Manager. Three hundred thirty thousand gallons is the
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-- We keep about 315,000 in the RAST at any one tine.

MEMBER BONACA: All right. Thank you.

MR. FINLEY: Wth respect to the long-term
cool i ng anal ysi s, again there was a si gnificant anount
of work and several questions fromthe staff and good
guestions fromthe staff that were responded to with
new anal ysis in the long termcooling area. So we had
some di scussi on about that in the subcomittee neeting
and 1'd like to spend a little time with that.

MEMBER DENNING | don't think you have to
spend a lot of time on this frankly.

MR. FINLEY: | understand. Thank you.
First, with respect to the G nna design, we have high
head safety injection punps aligned to the cold |egs
that would automatically inject when RCS pressure
initiates the safety injection system and pressure
decreases bel ow about 1400 psi. That's the shutoff
approximately for these punps.

W al so have | ow head safety injection.
W call it residual heat renoval punps or RHR punps
and those are |ower pressure obviously. Shut off
pressure around 140 psi. But Gnna is a two-I|oop
West i nghouse design and uni que to that design is what
we cal |l upper plenuminjection. Those |ow head safety

injection punps are aligned directly to the upper
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pl enum via nozzles in the reactor vessel itself and
i nject just above the core in the upper plenum This
is a very robust design with respect to this concern
for long term cooling.

MEMBER S| EBER:  You shoul d al so poi nt out
t hat you have bi g accumul ators that operate at pretty
hi gh pressure.

MR FINLEY: That's correct. W also have
| arge accumrul ators that are pressurized to about 700
psi which is arelatively high pressure which benefit
in loss of coolant as well.

The point | want to make on this slide is
that we essentially -- \Wen pressure | owers bel ow t he
shutoff of the low head SI punps, we automatically
have sinul taneous injection to both the hot side and
the cold side through these two sets of punps and for
a large break LOCA, obviously that's what happens.
RCS pressure decreases rapidly below the shutoff of
bot h the high head and the | ow head punps. So we get
simul t aneous injection both to the cold side and to
t he hot side and no matter which side of the reactor
cool ant systemthe break is on, we get flushing flow
t hrough the core to prevent increase of the
concentrati on.

Now | will say and the question cane up
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previously --

MEMBER BONACA: You don't have to switch
to hot |eg.

MR. FINLEY: Actually, let me speak. |
will say though that's for the injection phase of the
event. GCkay. When the RWST as was poi nted out before
is punped down, we do need to switch to the
recircul ation phase. Now when we switch to the
recircul ati on phase, by procedure we turn of f the high
head safety injection punps and the basis for that is
t hat G nna was not desi gned for sinultaneous injection
in the recirculation phase and initially in the
recircul ati on phase the sunp tenperature as high as it
is would chall enge the NPSH margi n on those hi gh head
safety injection punps. So procedurally we actually
turn those punps off in the recircul ati on phase and we
recirculate with the | ow head punps initially.

W do do an anal ysi s, a very conservati ve,
| used that word "very" again, Dr., a conservative
anal ysis to --

MEMBER SI EBER:  Very, very.

MR.  FINLEY: A conservative analysis
assum ng that when we turn those high head safety
injection punps off that we now begin to get

concentration in the core region and, of course, in
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that case it would have to be a hot side break that
woul d then carry all of the upper plenum injection
flow out the break without any significant mxing in
the core region. That's we feel a very conservative
assunpti on.

CHAI RVAN WALLI'S:  "Very" again

MR. FINLEY: | do think "very" applies in
that. So --

VI CE CHAI RVAN SHACK: It's not one word.

MEMBER S| EBER: Hyphenat ed.

MR FINLEY: So we do calculate and this
is where inresponse to staff questions with regard to
what precisely is the mxing volume in that core
region and what is the void fraction in the coolant in
that core region. The staff asked those questions and
previously using the sinplified nethod that
West i nghouse provi ded, those i ssues weren't addressed
as rigorously as we are now and we actually did an
anal ysis using the Wstinghouse Cobra Track Code to
calculate the void fraction and the m xi ng of the two-
phased |evel through the course of this event and
input that into the boron concentration anal ysis.

May | ask you just to click on that slide
right there. Go one nore. Just to denonstrate the

conservative nature of this analysis, you see a dotted
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line here on this slide which describes the core
m xi ng, the boundary, if you will, of the core m xing
volume in this concentration cal culation. What we do
is we assune that nost of that upper plenuminjection
flow actually gets carried out the break and this
break is on the hot side as we've said; where in
actual fact, we feel there would be trenmendous amount
of m xing across that boundary volunme to dilute
essentially that core region.

Because we have not conpl etely
denonstrated that | evel of m xing and gotten that
approval through the staff, we did not take credit for
that. Al we take credit for is enough of the upper
pl enuminjection flowto essentially replace the mass
that's boiled off in the process. But with this
assunption, we calculated atinme to concentrate during
this accident.

MEMBER DENNING Let nme interrupt you
because unless the Comrittee really wants to go into
this. | think that if you |look at this slide you see
that part of this is that essentially all the safety
injectionin the upper plenumis assumed to go out the
break in this analysis.

| think that we have greater concerns

about the nore traditional non upper head injection
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pl ants and what happens there. | think this is -- |
frankly it's nore artificial here. You' ve gone

t hrough the anal yses. People can read them Since
we're going to cone back and have with the staff sone
significant discussions on an earlier issue, what 1'd
i ke you to do unl ess people object 1'd |like to nove.

MEMBER BONACA: | just had one question.

MEMBER DENNI NG  Go ahead.

MEMBER BONACA: Does it inply that you
have a pooling up there of water and then it cones
t hrough t he side?

MR. FINLEY: Not a pooling, but of course
what you have is rigorous boiling in the core and you
have entrai nnent of sone of that injected cool ant out
t he break.

MEMBER BONACA: Ckay. | don't want to --
It was nore for curiosity. You go ahead.

MEMBER DENNI NG Ckay. If you don't mnd
then, | think that you should junp to the concl usions
of the safety analysis and nove on to the rest of the
presentati on.

MR. FINLEY: Al right. Thank you and,
yes, just to conclude with respect to safety anal ysi s,
all of the safety analysis for the EPU for G nna were

conpl eted and neet the approved acceptance criteria.
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Qur nuclear steam supply system is robust and our
engi neered safety features are robust and these
results are consistent with the anal yses that were
done for the Kewaunee plant again that operates at a
simlar power |evel to what G nna is requesting.

Any ot her questions for ne in the safety
anal ysis area? Gkay. | would like to introduce Jim
Dunne. He's the Project Lead Engi neer and he'l
di scuss sone mechani cal inpacts.

CHAI RVAN WALLIS: Wi ch are not safety

rel ated?

MR FINLEY: "Il let Jimanswer that.

MR, DUNNE: Good norning. M nanme is Jim
Dunne. | hold the position of Engineering Consultant

to the Constellation organization and |I'm at G nna.

|"ve been in the Engineering Departnent at G nna for
15 years and for the past three years, |'ve been Lead
Mechani cal Engi neer for the uprate project.

Basically what |I'm going to go over
briefly is to discuss the inpact of the EPU on sone
vari ous nmechani cal syst ens and component s.
Specifically [I'll go over the inpact on steam
generator vibration, balance plant heat exchanger
vibration, the vibration nonitoring program that we

plan on using for the piping due to EPU and al so the
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i mpact of the EPU on the flow accel erated corrosion
programthat's in place at G nna.

Wth regard to the steam generators, it
was previously stated that we repl aced our generators
in 96 with new generators. The design basis for the
new generators included a detail ed vibration anal ysis
of the tube bundle for the inpact of the operating
conditions, specifically | ooked at vibration potenti al
in the area of the tube bundle that saw cross flow
which would be the U band region and the downcomer
entrance into the bottom of the tube bundl e.

The paraneters that were investigated as
part of the design of the replacenent generator were
fluidelastic instability, vortex shedding in the tube
bundl e regi on, random turbul ence excitation and tube
wear in the U-band region. So basically the original
design in the generators had acceptance criteria that
we had to satisfy in the design of the new generators
for all four of those areas.

Wth the EPU, we went back to the OEM
which in this case is BNW Canada and asked them to
revise their vibration analysis for the EPU operating
conditions. So they basically repeated their analysis
that they did for the original design and | ooked at

the inpact of uprate on these four areas and their
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concl usions where that basically the steam jointed
(PH) tube bundl e design was adequately supported to
prevent any flow induced vibration due to EPU
operating conditions.

VI CE CHAI RVAN SHACK: Have you have any
experience with frettings with the new generator?

MR. DUNNE: W haven't seen any real
indications of fretting with the new generators at
all .

The second i ssue that we believe probably
the ACRS is interested in based upon the BWR
experiences, a potential for vibration damage due to
steam separators in our case based upon the BWR st eam
dryer issues. Basically, we think our design is
appreciably different than the BWR dryer design and
therefore is not really susceptible to any flow
i nduced vi bration probl ens.

Qur steam separators wth the new
generators, we basically have 85 prinary/secondary
nodul es that are basically in parallel. The nunber of
nodul es is controlled basically by the size of our
upper steamshell region. W can stuff has nany
nodul es in the upper shell as possible and with our
design that cane out to be 85.

Both the primary and secondary separators
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are a centrifugal type separator in conparison to our
original design which had three swirl vein primry
separators and then a chevron design for the secondary
separation. Because of the design, the flow through
the separators is basically axial in nature. So there
is nomnimal cross flowvelocity across t he separator
nodul es that coul d cause vibration.

Additionally, the separate design is a
rigid design. Al the separator nodul es are
i nterconnected with each other by separator ties that
get welded to the adjacent nodul es so that any one
nodul e trying to nove is goingtotransmt its load to
the entire separator bundle, if you will. So it's
basi cally a honeyconb structure. As such, we believe
it's a very rigid design

O her things to note is that because we
have nodul es and can put 85 of them the design for
t hose nodul es plus primary and secondary whi ch based
upon actual full scale testing of the nodules for
steamand fl ow at operating pressures that bound where
the plants would typically operate. Wth that, at
uprate, we are going to steamflow that is stil
bounded by the original testing, the full scale
testing, that was done on the nodul es. The nodul es

have been tested for steamflows up to 58,000 pounds
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per hour steam flow and at uprate, we're going to be
goi ng fromaround 38, 000 pounds per hour up to around
45, 000 pounds per hour. So we're still well bel ow
where the nodul es were tested.

And we will be the | ead B&Wunit at uprate
for steamfl owthrough an operating unit. However, we
are not that far apart fromsone ot her B&Wr epl acenent
generators that have done power uprates. | think our
flowis going to be approximately five percent higher
than the steamfl owthat both Bryon and Brai dwood have
gone to with their uprates. So we don't believe we
are basically pushing the wi ndow on steamf | ow t hrough
t he nodul es.

To try and visualize the differences
between the BWR dryers and the actual G nna steam
gener at or separat or nodul es, we have this cartoon, if
you will, which is this is our understandi ng of how
the BWR steam dryers are set up where you have flow
coming out and then a lot of -- flow going over the
steamnozzl e where they basically had probl enmrs at Qu