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P-ROCEEDI-NGS
8:30 a. m

CHAI RVAN BONACA: On the record. Good
norning. So we get back into session and the next
item on our agenda is Miterials and Chem cal
Engi neeri ng and good nor ni ng.

M5. BROWN. Good norning. Excellent.
Section 2.1 of the staff's safety eval uati on addresses
topics related to the reactor vessel, the internals
and the reactor coolant boundary. For these topics
the review at 120 percent is bounding for the 105 and
is therefore applicable to all units. W should al so
note that the scope of sonme of these issues include
eval uation through the extending operating period
approved in the license renewal .

And j ust her e | ooki ng for t he
presentation, we're in Materials and Chem ca
Engi neering, Safety Eval uation Section 2. 1.

CHAI RVAN BONACA:  Now you' re tal ki ng about
Unit 1 and when you're tal king about applicability to
Units 2 and 3, you're naking a presunption that al
the materials are the same, the conponents are the
same. Could you expand on that?

MR CHERUVENKI: Yes. This is Ganesh

Cheruvenki, Materials Branch. Unit 1 reactor vessel
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conmponents, Units 1 and 2 and 3 are pretty nuch the
sane and the evaluation that was done under |icense
renewal which is nore bounding is applicable for the
current application for the EPU for Unit 1 al so.

CHAI RVAN BONACA: | can understand on the

vessel and the internals but do you have any ot her --

MEMBER PONERS: | guess | don't understand
t he vessel

CHAI RVAN BONACA:  What ?

MEMBER POAERS: | don't understand how the
vessels could be simlar. | mean clearly three nust

have been manufactured substantially later than one
and two.

M5. BROMWN: Bill, do you guys have any
comments regarding the materials for the vessel ?

MR. PHI LLIPS: No problem yes. Robert
Phillips, TVA. Could you repeat the question please?

MEMBER POAERS: | can't understand how the
vessel materials for one and two could be the sane as
three or very close to the sane. | just assuned they
were manufactured in different eras.

MR. PH LLIPS: Yes sir, they were. The
Unit 1 was manufactured at the B&Wplant in Al berta
and 2 and 3 were contracted out to a conpany in Japan.

So you're correct, but they were -- Al three of them

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




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

7

are codified, but they are simlar but not identical.

MEMBER PONERS: And |I'mtold by the people
that insist on researching these sections at nauseam
that small trace differences in |evels of alloying
agent and copper and things |ike that make a big
difference in their susceptibility to enbrittlenent.

MR PH LLIPS: Yes sir, that's correct.

MEMBER PONERS: So how do we then infer
fromtw and three anything about one?

MR MTCHELL: If | can interject. This
is Matthew Mtchell and |I'mthe Chief of the Vessels
and Internals Branch in NRR You're correct that
there are trace element differences between the
vessel s, but those differences are known between the
conposition of the Unit 1 materials and the Unit 2
materials and the Unit 3 materials.

Wen we say that the mterials are
simlar, they are sort of the sanme class of material.
They're low all oy steel --

MEMBER POWERS: They're pressure vesse
steel s.

MR. M TCHELL: They're pressure vessels.
Ri ght .

MEMBER POAERS: Ckay. They're not going

to be that different.
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MR MTCHELL: Right. So the genera
behavior is taken to be the same and our general
know edge of the nechanisns is taken to be applicable
as |l ong as we know t he di fferences whi ch are known and
cat egori zed.

MEMBER PONERS: Now t he guys that do heavy
section steel cone in and tell nme that, yes, we ought
to keep funding that research because there are all
t hese things they don't know.

MR. M TCHELL: The things that we
generally don't know in that particular area go out
for higher and hi gher fluence | evel s, | evels that many
of the vessels have not yet seen. The BWRs tend to
not reach those | evels anyway due to | ower exposure.
So that's general ly where our | ack of know edge occurs
is at higher and hi gher fluence |evels.

MEMBER PONERS: So if we just built BWRs,
we woul dn't have to do all this heavy section steel
research.

PARTI Cl PANT: There you go.

M5. BROAN: I n your words --

CHAI RVAN BONACA: | woul d add al so that
many of the systens you listed there or to say the
system affected, again are they identical between

plants. You're |ooking at flow accel erated corrosion,
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so you're tal ki ng about even secondi zed site piping.
Are they the sane piping between Unit 1 and Unit 37
| mean you have to say sonething to us to have us
accept that whatever it is you say this norning is
applicable also to Units 2 and 3.

MR. GEORGA EV: This is CGeorge Ceorgiev and
| did review the reactor coolant pressure system
pi ping and actually the Unit 1 is, the whole |ine has
been replaced with a better material approved by the
staff, | ow carbon NGtype of materials, and is stated
in the safety eval uation that they have conplied with
all staff positions for looking in the other areas
which mght be susceptible to stress corrosion
cracki ng.

For Units 2 and 3, that is not the case.
They do have a basket of materials there. They have
unstabilized three or four stainless steel. They have
it placed in certain susceptible locations with the
corrosion resistant -- material.

(Several speaking at once.)

MR. GECRG EV: And al so the one that, not
the new material, they have used nmitigated measures
that are approved by the staff, has been revi ewed.
There is a lot of research and work on it and based on

that basis, we have concluded that there is a
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reasonabl e assurance for the piping to do what it's
supposed to do during this operating.

CHAI RVAN BONACA:  Anyway, it seems to ne
t hat we shoul d proceed with the presentation. This is
a Unit 1 power uprate and then whenever we di scuss
Units 2 and 3 the case will have to be nade that the
materials are the same or simlar, etc., and then the
applicability because | don't think we can cover
everyt hing i n broad brush and under standi ng t he i ssues
of how the conmponents are built and what material is
used there. So let's proceed.

MEMBER  BANERJEE: Just from ny
under st andi ng, your staff review you say covers not
only Unit 1 at 105 but Unit 1 at 120, Units 2 and 3 at
120. So today's discussion is strictly related to
Unit 1 at 105. You'll cone back to us with 120 or
not ?

M5. BROAWN: It was not our intent to come
back to you on 120 unl ess you wanted us to. Because
of the staff's review, our nethodol ogy and approach
was simlar and had al ready been conpleted when we
| ooked at the 105. So the staff is available to
answer any of these questions regarding simlarity of
conmponents and materials today if you would Iike.

VEMBER BANERIJEE: In fact, we are
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reviewi ng everything at 120.

M5. BROWN:  Yes sir.

MEMBER BANERJEE: This topic.

M5. BROMWN: For this topic.

CHAI RVAN BONACA:  It's clear. | knowit's

120. The point |I'mnmaking here is just by placing
(Cough.) front, Applicability Unit 1, Unit 1 at 120,
it doesn't count. It seens to nme that you have a
burden as you go through to address the issues of
materials, what materials there are in different
pi ping or systens, etc., that you are covering under
this and why is it applicable to Units 2 and 3. |If
you want to go through that, you can do that.
O herwi se, you can just conme at the next neeting where
we will address 120 percent power for the three units
and say we already addressed that because the
representation is not sufficient like this.

M5. BROAN:  Yes sir.

CHAI RVAN BONACA:  Ckay.

(OFf the record discussion.)

MEMBER CORRADI NI :  Mario, just to -- So
the way | interpret your comment which | would agree
with is we're only looking at Unit 1. W're only
| ooki ng at 105 and i f we have gquesti ons about anyt hi ng

with 2 and 3 that cones at a later neeting at a |l ater
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time, to be addressed | ater.

CHAI RVAN BONACA:  All I'"msaying is that
we were ready yesterday. So a nunber of analysis is
done at 120 percent power and we accepted that we had
the ability to do 105. So by inference, we have
reviewed those. Gkay. |In this particular case and
this my be an exanple of other places in this
presentation, a statenent is being nade that this
eval uation covers all these power levels on all these
units and the point I"'mmaking is if you want to do
so, okay, then tell us why it covers all these
different plants, talk about the difference if there
are differences in materials. Don't just broad brush
us this way and assune that because just you said it,
we'll buy it. There has to be sone denonstration of
t hat .

That can be done today. There is tinme and
if they want to do it or we will do it when we talk
about 120 percent power for Units 1, 2 and 3. Again,
on the materials the main concern | have is are we
tal king about the sane materials. Are we talking
about steel |ines, for exanple, and you just can't say
they | ook the sane; therefore, it covers all of them
| want to what the naterials are and why certain

probl ems or whatever you show they are applicable to
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all three.

M5. BROMN: Al right. Thank you. The
scope of the staff's review includes a vessel
surveillance program the P-T curves, upper shelf
energy and reactor coolant boundary nmaterials,
programns for protection coatings and fl ow accel erat ed
corrosion as well as the effects of the uprate on the
reactor water clean-up system

For the reactor vessel and internals, the
anal ysis of record validates the requirenents of the
ASME code are still nmet assumng power uprate
contentions. The internals were evaluated for any
increase in reactor internal pressure differences
occurring including a review of the primary and
secondary stresses and the |oadings which were
conpared to the base design values to confirm that
they remain within acceptabl e ranges.

The conponents revi ewed specifically are
the vessel, the vessel internals including the top
gui de, core plate, core shroud, and in-core
instrumentation. As part of the vessel internals
review, staff |ooked at the follow ng variables and
conmponents and progranms for acceptability up to 120
percent for the duration of the renewed operating

peri od.

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

14

The staff that reviewed the integrated
surveillance program found that all the Browns Ferry
unit's prograns conplied with 10 CFR 50 Appendi x H and
is approved by the staff for the extended period of
operation under EPU conditions. This program provides
an adequate dosinetry program and includes fracture
equi val ent eval uati ons of the weld and base materials
that represent thelimting belt line materials of the
Browns Ferry units. But inplenentation at EPU shoul d
not result in nodifications of the existing
survei |l | ance schedul e.

In the area of upper shelf energy, Browns
Ferry belt line materials did not have initial upper
shel f energy values and therefore the Licensee used
the approved PWR topical report. This report
denonstrated that the belt |line materials have enough
mar gi n of safety against fracture equivalent to the
requirenents found in 10 CFR 50 Appendix G Al the
belt Iine material s’ upper shelf energy val ues nmet the
acceptance criteriathat is specifiedinthe BARVI P-74
report. The staff has previously eval uated the upper
shel f energy values for the license renewal period
assum ng extended power uprate conditions which is
t herefore bound and inapplicable up to 120 percent

for the current as well as the extended |icense
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peri ods.

Ganesh, did you want to nmention why we
felt that this was acceptable for all three units?

CHAI RVAN BONACA: Yes, and for the
guestion | have which is does the topical report
BWRVI P- 74 applies also to Units 2 and 3 given that the
vessels were built in Japan?

MR. CHERUVENKI: Yes, the Applicant did
the analysis using BWRVIP-74 upper shelf energy
criteria for Unit 1 also and they conpiled all the
upper shelf energy values. They eval uated (Coughi ng)
topi cal report, BWRVIP-74 fromt he external periods of
operation |ike 120 percent EPU whi ch i s nore boundi ng.
So Unit 1 is automatically covered under that.

MEMBER WALLIS: But the other units have
been irradiated for a nuch | onger tine.

MR CHERUVENKI: That's true.

MEMBER WALLI'S: Their upper shelf energy
has changed. So your concl usions have nothing to do
with Units 2 and 3.

MR. CHERUVENKI: We concluded Units 2 and
3 also conmply with that.

MEMBER WALLIS: But their shelf energies
are quite different.

MR. CHERUVENKI: They're quite different
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but they are still bounded by BWRVIP-74 for the

external I|ine.

MEMBER WALLI S: Ckay. But you cannot nake
concl usi ons about them fromwhat you do with Unit 1.

MR. CHERUVENKI: That is true. W did
separately all the three units individually.

MEMBER WALLI'S: Absol utely.

MEMBER ARM JO. Maybe you're going to get
at these points later, but has there been any
i nspection of the top guide core plate and core
shrouds for Unit 1 taking into account that it's been
inwet lay-up for along tinme? Are you going to cover
that |ater?

MR. CHERUVENKI :  Yes.

M5. BROMN: Let us let the Licensee
respond to what inspections they' ve done on those
conponents.

MR. PHILLIPS: This is Robert Phillips
again. W did a conplete inspection of the Unit 1
core shroud and all the internals and we did it
according to all the VIP requirenents and we have
t hose, we submtted those results.

MEMBER ARM JO. Wre there any cracks?
This shroud is the old 304, I think. | don't think

you replaced it, have you?
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MR. PH LLIPS: There was no cracking. Yes

MEMBER ARM JO  Thank you.

M5. BROMN: Al right. The current P-T
[imt calculations have been previously reviewed and
accepted by the staff for all the Browns Ferry units.
These curves include the effects of neutron fluence
under EPU conditions. Should there be any changes in
t he fl uence val ues due to core design and surveill ance
capsule results the P-T curves will be resubnitted for
staff review

The review for irradiated cystic stress
corrosion cracking found that the vessel internals are
suscepti bl e when they are exposed to a neutron fl uence
greater than 5 X 10 to the e to 20'". The Licensee
has conmitted to nonitor this aging effect by
i npl enmenti ng proper chem stry control progranms and t he
BWRVI P whi ch provides frequent inspection guidelines
of the reactor vessel internals conponents.
Additionally, the staff found that the Licensee's
agi ng degradation of the vessel internals at uprate
found acceptabl e the Licensee's agi ng degradation of
the vessel internals at uprate conditions.

MEMBER ARM JO  Coul d you expand on the

chem stry control program exactly what is going to be
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done on Unit 17

MS. BROWN: Robert.

MR PH LLIPS: Yes. This is Robert
Phillips again. TVA has cormitted to follow ng the
VIP requirements for the reactor water chem stry and
in addition we're going to inplenment hydrogen wat er
chem stry and we're also |ooking into when to apply
nobl e metals chem stry.

MEMBER ARM JO So that on the restart,
you will not use noble netal application on the
restart or at the end of that first cycle.

MR. PH LLIPS: Do you want to go ahead and
answer that?

MR. CROUCH: The noble netals you have to
have a certain amount of operating time before you can
apply it and then you have to have been operating and
| et the vessel, you have to hold it 275 degrees and --
It's not sonething we can do at restart.

MEMBER ARM JO | understand

MR. CROUCH. W'Il have to start up and
t hen come back and do it.

MEMBER ARMJO |'mjust trying to find
out if you plan to add noble nmetals during the first
cycle at the appropriate tine.

MR, CROUCH: Yes.
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MEMBER ARM JO. Ckay. That's all | have.

M5. BROWN: The staff's review focused on
conpliance with the reactor pressure vessel internals
with these acceptance criteria as listed: 10 CFR
50. 60 Appendi x H, Appendix G as well as the guidance
provided in the staff's review standard RS-001.

As a result of the staff's review, staff
has determ ned that under power uprate conditions
adequate safety margins will be nmintained for the
vessel surveillance program upper shelf energy
assessment, the pressure/tenperature limts and the
structure integrity for the vessel and the internals.
As di scussed previously, those conclusions are valid
for all Browns Ferry units up to 120 percent for the
current and extended |icense renewal .

MEMBER WALLIS: Could you explain to ne
the state of this vessel all this tinme when nothing
was happening there? Was it fully dry or was it wet
or where was it wet?

M5. BROWN: Robert.

MR. PH LLIPS: Go ahead, Bill.

MR CROUCH It was wet. Full wet lay-up
of the vessel and the recirc piping.

MEMBER WALLIS: Say that again.

MR. CROUCH: The vessel was fully wet.
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MEMBER WALLIS: It was fully of water all

this tinme.

MR. CROUCH: Yes, being naintained with
chemical controls and the recirc systemwas wet, but
that's since been replaced. The RWU system was wet.

MEMBER WALLIS: Al this for many years?
It was just sitting there wet?

MR. CROUCH It was sitting there wet, yes

MEMBER WALLIS: And how about the
contai nnment? Wat was the contai nnent doing? It was
conpletely dried out or what?

MR. CROUCH: No, there was -- The drywel |
was obviously dry. The suppression pool had water in
it.

MEMBER WALLIS: Full of water. That was
full of water, too.

MR CROUCH. Yes. And it has since been
drained. Al the protective coating has been
reapplied or repaired and filled back up with water.

M5. BROMN: Al right. W're going to
proceed into reactor coolant pressure boundaries
mat erials. The reactor cool ant pressure boundary
consists of those systenms containing high pressure

fluid. The review indicates that the uprate results
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and no significant increase in flow, pressure,
tenperature or nechanical loading and a slight
i ncrease i n oxygen generation rate.

MEMBER VALLIS: No significant increase in
wat er fl ow?

M5. BROMN: No significant.

MEMBER WALLIS: In water flow? Wen you
say flow, you nmean water flow through the circulation
punps. You don't nean steam fl ow.

(OFf the record discussion.)

PARTI Cl PANT: Steamflow is going up.

MEMBER WALLIS: No, you certainly don't
nmean steam flow. You nean water flow.

M5. BROMN:  Yes sir.

MEMBER WALLI'S: Through the core is what
you're tal king about. But the steam fl ow does change.

M5. BROMWN:  Yes.

MEMBER WALLIS: And that nakes no
di fference?

MR. GEOR@ EV: That is out of the scope of
what we're tal king about.

MEMBER WALLI S:  Qut of your scope, | see.

M5. BROAN: Yes, we're just tal king about
t he reactor cool ant.

MR, GEORG EV: W're tal king about the
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react or cool ant pressure boundi ng materials, basically
the recirc line and core spray, clean-up water.

MEMBER WALLI'S: Way woul d fl ow af fect the
pressure boundary? Because of corrosion effects or
somet hi ng or what ?

MR. GEORG EV: Because if you have a
t enperature change, you do have increase in oxygen
count and if you have increase in oxygen count, then
you do increase the propensity for stress corrosion
cracking and that is why we are very thorough in that
review because there will be a lot nmore inquiring
about why should we accept that nothing will change.

MEMBER BANERJEE: Well, the pressure
i ncreases. Right?

MR. GEORG EV: Not significantly.

MEMBER SI EBER: Thirty pounds.

MEMBER ARM JO  Anyway to nake up for
pressure drop if | understood it correctly.

MEMBER BANERJEE: How much of a
tenperature change is there?

M5. BROMN: He asked for the tenperature

change.

MR. CROUCH:. Previously slide. Hang on
one second and | have that from our slide from
yest er day.

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




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

23
MEMBER SI EBER: A few degrees.

(O f the record discussion.

MR. CROUCH: The positive donme pressure
went up to 30 psi. The donme tenperature went up four
degrees. The feedwater, the core inlet enthal py went
up 3 BTUs per pound mass. That woul d be about a three
degree tenperature change in the bottom head.

MEMBER BANERJEE: And these tenperature
changes don't affect anything?

MR. GEORG EV: No, they don't.

M5. BROMN: Not significantly.

PARTI Cl PANT: Pretty snall.

MEMBER WALLIS: W are tal king about the
reactor cool ant pressure boundary and this is a
boiling water reactor. So the main steamline or the
steam |l ine that cones out of the top is a pressure
pound rate, isn't it?

PARTI Cl PANT: Ri ght.

MR GECRG EV: But it's not --

MEMBER WALLIS: Now the flow rates in the
steam the changes in the steam affect parts of this
boundary. There is a significant change in flow

MR GEORG EV: That's not what the review

MEMBER WVALLIS: Way not? It's part of the
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boundary.

MR GEORA@ EV: It has been reviewed but on
a different area.

MEMBER WALLIS: On a different area. So
when you neke these sweeping statenents about no
change in flow, you're tal ki ng about only the water on
not the --

MR GEORG EV: The reactor -- That's
right.

MEMBER WALLIS: But there's a pressure
boundary around the steamregion, too. Right?

CHAI RVAN BONACA: W' || tal k about that.

MEMBER WALLI S: Sonebody else is going to
tal k about that?

CHAI RVAN BONACA:  The | i nes.

MEMBER WALLI'S: Soneone is going to talk
about steam|ines and the dome and everyt hing.

MEMBER CORRADINI: Later. If you're
t hi nki ng about the effects on nechanics and steam
dryers | think that's the next couple of topics.

MEMBER VWALLIS: | don't know. | just
right now see this sweeping thing about pressure
boundary. | assume that anything that's a pressure
boundary matters, but apparently not for your

presentation. R ght? W're going to hear about that
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CHAI RVAN BONACA: W'l | have to.

M5. BROWN:  Yes sir.

MEMBER WALLI S: Ckay. That's when -- Wen
is that?

M5. BROWN: | believe that's in the
nmechani cs di scussion M. W and M. Scarbrough.

CHAI RVAN BONACA:  Now when you tal k about
for exanple pressure increase 30 psi that's for the
105, not for the 120. Right?

M5. BROAN:. Oiginally the request for 30
psi did come in the Unit 120 percent.\

CHAI RVAN BONACA:  Yes, because | nean you
had to go to --

M5. BROAN: But the Licensee indicate that
they did neet it for the 105. So that review was
included in the Unit 1 105 SE.

CHAI RVAN BONACA:  But for Units 2 and 3
for exanple?

M5. BROMN: It was al ready approved for
t heir 105.

CHAI RVAN BONACA:  So therefore in the case
of the constant pressure power uprate.

M5. BROMWN: It's consistent with the

constant pressure power uprate, but | believe the
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Li censee wanted to license in the same way and do the
review the sanme way. So they did it under --

MEMBER WALLIS: Now how about the
feedwater? You' re naking nore steam So presunably
you have to put in nore water.

M5. BROMN:  Yes sir.

MEMBER WALLIS: This is also a cool ant
pressure boundary?

MR GECRG EV: Well, that's another area
al |l together.

MEMBER WALLIS: So what are you talking
about ?

MR CECRAEV: |'mtalking about the
recirc |ine.

MEMBER WALLI'S: You're not talking about
the reactor coolant pressure boundary then. You're
tal ki ng about only specific things.

MR. GEORG@ EV: That's right.

MEMBER WALLIS:  What about the feedwater?
There's a higher flowrate in the feedwater. What
does this do? What does the higher flowrate in the
feedwater do? It has sone effect. Right?

M5. BROMN: Yes sir. It does.

MEMBER WALLIS: Does it change the

corrosion or the wear or whatever, erosion or --
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CHAI RVAN BONACA: | woul d expect that to
be | ess than the fl ow oxi de the corrosi on on the steam
lines for exanple. Right?

M5. BROMN:  Yes sir.

CHAI RVAN BONACA:  So you will tal k about
steam | i nes.

MEMBER WALLIS: Soneone will tal k about
t hose things?

M5. BROAN: Yes sir. W're going to talk
about --

MEMBER WALLI'S: |'mtal king about all the
t hi ngs whi ch have no significant change is irrel evant.
What we want to know what's changed and what matters.

M5. BROMN:  Yes sir.

MEMBER WALLI'S:  Well, could you tal k about
t hose things or woul d sonmeone focus on those things?

M5. BROMN:  Yes sir.

CHAI RVAN BONACA:  Yes, yesterday we heard
about the changes they nade to the feedwater systemto
provi de --

MEMBER WALLIS: You heard about that
yest er day.

M5. BROAN:  Yes sir.

CHAI RVAN BONACA:  Yes, but not necessarily

to the materi al s.
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M5. BROMN: That's true.

CHAI RVAN BONACA: W tal ked about the
functionality of the system | nmean, the -- punps --

MEMBER WALLIS: There is an increase in
FAC. 1Is there an increase in flow cystic corrosion?

CHAI RVAN BONACA:  Yes.

M5. BROMWN:. |f you give us a second. Wy
don't we try to step through a little bit and we'll
get to the area on FAC

CHAI RVAN BONACA:  Ckay.

M5. BROMN: And then we can get to your
guestions then. Al right?

CHAI RVAN BONACA: Thank you.

MEMBER CORRADINI: | don't mean to sl ow
you down after you're just trying to speed up.

M5. BROMN: That's okay.

MEMBER CORRADI NI :  But you nmade a comrent
about oxygen content and it's not ny area, but | want
to at | east understand. So the previous slide tal ked
oxygen concentration. Are you running essentially the
same chem stry and from practical experience, that's
no bi g deal when | change power | evels. Do you see ny
guestion?

M5. BROMN: | have to defer to the

Li censee.
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VMEMBER CORRADI NI : Because what little |

understand about this, the oxygen chem stry, the
oxygen content is quite inportant relative to
corrosion chemstry if | understand it correctly. So
can you kind of address that just briefly?

MR. PH LLIPS: Yes sir. | just need to
make sure | understand your question.

MEMBER CORRADINI: |I'mjust trying to
understand if the procedures you use -- Let ne just
restate it because again it's a sonewhat of an
uni nfornmed question. 1s the procedures you're using
relative to oxygen control identical independent of

power so that it's not a flowissue? It's strictly a

chemi stry inthe coolant. 1In other words, if | change
the flow by 20 percent, | don't need to change the
chem stry control. That's another way of asking the
guesti on.

MR PHLLIPS: [|'m--

MEMBER CORRADI NI : Let me try again.

MR PH LLIPS: Yes sir.

MEMBER CORRADI NI :  Because again, |'m not
conpletely -- If | understand it, let's just pick
something that you're running it so nmany parts per
billion oxygen content.

MR. PH LLIPS: Right. Yes sir.
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MEMBER CORRADI NI :  Now | change the power

by 20 percent. | change the flow by 20 percent. |
assume therefore the corrosion is not a |iquid phase
control phenonenon. |It's totally solid phase. So
regardless of the flow rate, | keep the chem stry
identically the same within the coolant and how it
affects corrosion. That's what |I'm kind of asking.

MR PH LLIPS: Yes, we would still have
the sane limts and | guess the best way to respond to
your question is that in this particular case the
actual oxygen, that would be factored into our flow
accel erated corrosion control program and we've gone
t hrough t hat eval uati on and we hadn't seen any effects
or significant effects. Let's put it that way.

MEMBER CORRADI NI :  Ckay. So one | ast one.
So ny interpretation of that is that on the liquid
side, | view this is a very sinplified manner. |
apologize if I'mtoo slow on this.

MR, PH LLIPS: No.

MEMBER CORRADI NI :  It's that | essentially
have corrosion effects that are |liquid phase
controlled at this interface and solid phase contro
so that if | change the concentration, if | have a
change in flow, | could potentially affect the rate of

corrosi on.

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

31
MR, PHI LLIPS: Yes.

MEMBER CORRADINI: Unless it's totally
dom nated by the solid phase phenonena.

MR. PHI LLIPS: No, what you said is
correct, but the -- Bill, where are those?

MEMBER CORRADINI:  So |'m kind of curious
what you change when you change power relative to
chem stry control or if the answer is you don't change
anyt hi ng.

MR. PHI LLIPS: No, the chenmistry controls
woul d be the sane. The nmass flow woul d change. It
would slightly increase and that was presented
yest er day.

MEMBER CORRADI NI: Sure. | understand
t hat .

MEMBER S| EBER. When you i ncrease power,
do you not increase the rate --

MR PHI LLIPS: The mass flow rate. That's
sone feedwater recirc where those limts --

MEMBER SIEBER  You're generating nore
oxygen by radiol ytic deconposition --

MEMBER CORRADINI:  So |'m curious what
t hey change relative to chem stry control along with
t hat .

MEMBER ARM JO. | think, MKke, that's why
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this hydrogen addition in noble nmetals is just to
overwhel mthose small changes.

MEMBER SIEBER: Right. It's the hydrogen
injection that does it.

MEMBER ARM JO  Both for |1 GSCC and naybe
even have a benefit of flow accel erator corrosion.

MEMBER BANERJEE: You have to inject nore

hydr ogen.

MEMBER ARM JO I n principle, you should,
yes.

MEMBER S| EBER  Yes.

MR. PHI LLIPS: Maybe we should just get
back to themon that one. | don't want to answer
t hat .

MEMBER ARMJO It may be a snal
difference but it's --

MEMBER BANERJEE: What you change, yes.

MEMBER S| EBER:  You wi |l consunme nore
hydr ogen, too.

MEMBER ARM JO  Ri ght.

MEMBER SIEBER: It's just not a higher
content. There will be a consunption change.

MEMBER BANERJEE: Do you i ncrease hydrogen
i njection?

MR. DeLONG This is Rich DeLong. |'mthe
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Site Engi neering Manager at Browns Ferry. There's
essentially no difference in control here with noble
netal s and | ow hydrogen i njection which is what we do
now. That same mx will continue noble netals coating
wi th | ow hydrogen injection and we nonitor dissolved
oxygen. W nonitor what our constituents are, our
hydrogen concentration and feedwater, which tell us
what concentrations go into the vessel to support
oxygen scavaging as well as to keep the ECPs, the
el ectro-chem cal potentials, where it needs to be for
all the vessel internals.

MEMBER ARM JO.  Are you nonitoring ECP on
all three units?

MR DeLONG W don't have ECP nonitors at
Browns Ferry if that's what you nean.

MEMBER ARM JO  You don't?

MR. DeLONG  Qur ECP nonitoring is based
on those paraneters, those chenistry paraneters, as
they are fed into the approved ECP nodel .

MEMBER ARM JO  (Okay. So you don't have
actual instrumentation.

MR DeLONG. Not at Browns Ferry. No, we
don't.

MEMBER CORRADI NI :  So you nonitor a series

of vari abl es and then go t hrough sone cal cul ati on t hat
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gi ves you an approxi mati on of where you are relative
to the chenical potential

MR DeLONG That's correct.

MEMBER CORRADINI:  And you did -- If |
m ght just, again just for |earning purposes here, |
apol ogi ze, so that you add on a continuing basis and
noni t or oxygen | evel and you said sonething else. |
apol ogi ze. You sai d?

MR DeLONG We nonitor the concentration
of hydrogen in feedwater also.

MEMBER CORRADI NI :  Ckay.

MR. DeLONG You're injecting into
feedwater. So you nonitor, periodically nonitor, what
t hat concentration is.

MEMBER BANERJEE: But you do have any
nmeasure of the hydrogen within the vessel itself.

MEMBER S| EBER:  No.

MR. DeLONG Not directly, no.

MEMBER BANERJEE: Not directly.

MR. DeLONG  No.

MEMBER BANERJEE: So whether it m xes or
what ever happens.

MR. DeLONG W actually, the nonitoring
capability for us is the concentration and where we

nmeasure the concentration in the feedwater supply to
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t he vessel

MEMBER CORRADI NI :  Thank you.

MEMBER WALLI'S: The core spray flow rates
are the sane?

M5. BROMN: Yes sir. So for on Unit 1,
the Licensee is replacing the reactor recirc system
piping with corrosion resistant material which is
resistant to | GSCC. The repl acenent piping used is an
i mproved desi gn which elimnates several piping wel ds.
As a result, all the recirc welds are Category A in
accordance with NUREG 013 Rev. 2.

The Licensee also replaced the residual
heat renoval, reactor water cleanup and jet punp safe
ends with tight 316 NG naterials as M. Georgiev had
said previously while the --

MEMBER WALLIS: Now this plant has been
rebuilt. A lot of piping has been replaced?

M5. BROAN:  Yes sir.

MEMBER WALLIS: Being replaced with
exactly the same size as it was before? | nean
there's been no effort nade to say reduce the
resi stance of the lines through which punps punp so
that they won't -- or the suction lines so that there
won't be such a problem with NPS 8. So blindly

repl aced themby the sane thing that was there before
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wi t hout any inprovenent? |Is that what's happened?

MR. CROUCH. The lines that were being
repl aced were the discharge |ines.

MEMBER WALLI'S: But you haven't repl aced
anything with a viewto inproving things? Mde pipes
bi gger or anything like that?

MR CROUCH. Not on the suction side.

MEMBER WALLIS: They're all the sanme as
they originally were?

MR. CROUCH Al the suction piping is the
same as it originally was. Nothing was repl aced.

MEMBER WALLI S: Because there seens to be
an opportunity in this plant to think about how to
improve. You're going to replace the pipe, howto
make it better. That didn't happen. They went back
to the original design. WMybe the nmaterials changed?

MR. CROUCH: No. On the suction piping,
not hi ng was changed. Not hi ng was repl aced.

MEMBER WALLI S:  Not hi ng was repl aced, but
there was an opportunity to replace it?

CHAI RVAN BONACA: But | think it was an
attenpt to have identical units, the three.

MEMBER WALLI'S: Identical units. Ckay.

CHAI RVAN BONACA:  Now t he question | have

is when you say replace the material with corrosion
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resistant material, are these changes identical for
Units 2 and 37

MR, CROUCH: Yes.

CHAI RVAN BONACA: Because if | remenber
fromlicense renewal , the experience you had for Units
2 and 3 was applied to Unit 1.

MR. CROUCH: Correct. The sane naterials
were used on Unit 1. In sonme places, we did nore of
the piping. For exanple, in the recirc system we
repl aced nore of the piping but it was with the same
material .

CHAI RVAN BONACA:  (kay. Because | nean if
you want credit for Units 2 and 3, that's what we need
to hear. | wasn't saying that you should go there,
but I'msaying that's the kind of information we need
that you did the sane changes they did that were
already inplenmented in Units 2 and 3. Ckay.

MEMBER ARM JO. WAs there any area in the
recirc systemwhere you retained the ol d 304 stainless
steel material ?

MR CROUCH: Not in Unit 1.

MEMBER ARM JO (kay. So there is
something in the other units.

MR. CROUCH  Yes, the other units, the

| arge suction and di scharge piping was retained.
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MEMBER ARM JO. (Ckay. So as far as the

corrosion resistant stainless steels, Unit 1 has
replaced nore with that material ?

MR CROUCH. That is correct.

MEMBER VALLI'S:  You did inprove sonething.
You inproved the strainers. The strainers are a new
desi gn.

MR. CROUCH: The strainers are -- Are you
tal ki ng about the ECCS suction strainers? They are
the sane design as what's in Units 2 and 3.

MEMBER WALLIS: But they are an
i nprovenent over the original.

MR. CROUCH. Yes. They are the |arge
stack GE di sk strainers.

MEMBER BANERJEE: And tell us about the
vortexing. W're still waiting to hear. | think that
was tabl ed yesterday.

MR. CROUCH: Yes, we're still 1ooking at
t hat .

MEMBER ARM JO  The |l ast question | had on
this was the core spray lines, were they replaced with
3167

MR. CROUCH: No, they were replaced with
333 carbon steel.

MEMBER ARM JO  Ckay.

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




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

39
M5. BROAWN: That was the last thing | was

going to say on this slide.

CHAI RVAN BONACA: (Ckay. Let's --

M5. BROMN: Excellent. The staff found
that TVA' s prograns designed to mitigate 1GSCC in
Units 2 and 3 had been reviewed and found acceptabl e
by the staff and that the reactor cool ant pressure
boundi ng naterials continue to neet 10 CFR 50.55(a),
Part 50 Appendix A, and Appendix G and as we | ust
stated before, as Unit 1's prograns are the sanme as
Units 2 and 3, we find it acceptable at 120 percent
condition as well which bounds to operation of Unit 1
at 105 percent.

Were there any ot her questions on reactor
cool ant pressure boundary before we nbve onto
protective coatings?

(OFf the record discussion.)

VB. BROAN: Protective coatings.
Excellent. The NRC staff's review focused on the
suitability and stability of containment code
instrument design basis |loss of coolant accident
considering the radiati on and chem cal effects.

MEMBER WALLIS: Did you tal k about the
ef fects of coatings on MPSH yest erday?

MEMBER CORRADINI: W had fun with that.
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MEMBER BANERJEE: Indirectly. W haven't

M5. BROMN: We're going to touch on it
ri ght now.

MEMBER WALLIS: | guess we can revisit it.
| was surprised. There was a statenment in the SER

that the staff found that protective coating debris

will not hinder MPSH, but there was no sort of
evidence cited or anything like that. It was just a
st at enent .

MR YODER: Matt Yoder from NRR staff. |
think that the point being made in the SER or at | east
what was trying to cone across is there is noincrease
inthe effect that coatings will have on MPSH, neani ng
they're already accounting for the coatings debris
prior to power uprate conditions inpacting MPSH.  The
power uprate does not increase the anount of coatings
debris or the change in MPSH.

MEMBER WALLIS: | was a little curious
about how anybody knew how to do this. | mean how
anybody knew how to predict the effect of coatings on
MPSH. Is this a science that's mature?

MR YODER:. Well, | think we're |earning
a lot in GSI-191 space and we nay cone to a point

where we take anot her | ook at how these things were
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handl ed - -

MEMBER WALLIS: So this will be taken care
t hrough the 191.

MR. YODER: The way that the staff has
agreed to take care of this situationis we wll keep
the BWRs i n the manner that they resol ved t he strainer
repl acenent. Lessons learned in GSI-191 will then
potentially be applied back to the BWR as a whol e.

MEMBER WALLIS: So there m ght be a
nessage for BWRs. W don't know yet.

MR. YODER  Correct.

MEMBER WALLI'S: Thank you.

MEMBER BANERJEE: | guess you can tell us
if the coatings are going to be resistant in this
case.

MR YODER: This review focuses on under
acci dent conditions under an uprate type situation.
Are these coatings still going to remain qualified?
Are they going to remain in place and not becone an
addi ti onal debris source?

MEMBER BANERJEE: Is all the coating
qual i fied?

MR. YODER: No. There are unqualified
coatings and those are accounted for in the head | oss

calculations. So they maintain a | og of how nuch
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unqual i fied coating debris. W're accounting for it
in our debris transport and head | oss anal ysi s.

MEMBER BANERJEE: How nuch is qualified
and how much is not in ternms of mass?

MR CROUCH: Eva. GCan we --

M5. BROAN: Yes, Bill. 1'msorry.

MR. CROUCH. (Obviously, the bulk majority
of all the coatings are qualified. W have an
adm nistrative limt that we maintain of only 157
square feet of unqualified coating.

MEMBER BANERJEE: And what does that
translate to in ternms of mass?

MEMBER VALLI'S: Very small fraction, isn't

MR CROUCH In terms of overall coatings?
It's very, very snmall. It would nmuch, nuch | ess than
1/ 10 of a percent.

MR. YODER: You're tal king about coatings
in the containnment probably let's say about 200, 000
square feet. So if only 157 square feet of that is
not qualified, it's a very small anount.

(OFf the record discussion.)

MEMBER BANERJEE: Well, |I'mnore
interested in knowi ng how much bl ockage t hat 157

square feet can do, | nean, if it got to the strainer.
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MEMBER WALLIS: Well, if it's uniformy

di stributed, 157 square feet.

MEMBER BANERJEE: If it's uniformy
di stributed, right.

CHAI RVAN BONACA: But you said that it's
been accounted for.

MR YODER This was all considered when
the strainers were replaced in the boiler water
react or.

(OFf the record discussion.)

MEMBER WALLIS: Right.

MR. YODER: | think what you find and what
we find when we're | ooking at GSI-191 of the BWRs,
it's not going to be a straight this nmany square feet
of coating. |It's just this nuch head |oss. You have
to account for all the other debris, the fibrous
debris. It's an additive effect of all these things.

CHAI RVAN BONACA:  Sure.

MR YODER. So it's not a straightforward
| have 100 square feet of unqualified coatings and
that's going to give me X anount of head | oss. Right.

CHAI RVAN BONACA:  But would the qualified
coating not provide any contribution to the bl ockage?

MR. YODER: You will have sonme qualified

coatings that are going to cone off right by the pipe

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

44

break | ocations, say, in LOCA. Those are going to get
bl asted of f and that anount of coatings is accounted
for in that cal cul ation.

(OFf the record discussion.)

MR. YODER: Also you'll have sone areas
where you have degraded of those coatings either by
nmechani cal damage, you know, something slamed into
the wall, a blister fromheat danage, etc. and those
will be added into that unqualified coating | og, that
adm ni strative 157 square feet.

MEMBER BANERJEE: Yesterday they said that
there was no or very little fibrous or particul ate
material inthe insulation. |Is that what you found as
wel | ?

PARTI Cl PANT: (O f the mcrophone.) It's
not what we said.

MR. YODER  Staff did not get into that
level. This review was focused on is there going to
be an additional debris termfromcoatings as a result
of power uprate. Now when the review was perforned
when t hose nodifications were nmade, that was included
in that review

MEMBER BANERJEE: So you don't know t he
answer .

MR. YODER Well, | did not performthe
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review when it was done originally.

(OFf the record discussion.)

MEMBER BANERJEE: W still may want to
find out.

MR. CROUCH: Eva.

M5. BROMN:  Yes sir.

MR. CROUCH Let ne address this. | don't
think we said yesterday but let nme clarify this.
There is sone fibrous material inside the
containnents. It's back inside the piping
penetrations. There are 11 piping penetrations that
have fibrous material back in them and that is
included into the strai ner calculations. The only way
that fibrous naterial would get out would be if the
pi pe actual |y broke i nside the penetration and blewit
out. But it isn't considered.

MEMBER BANERJEE: Did the staff | ook at
where there was fibrous material, particul ate
material, and what potential it mght have on the
strai ner bl ockage?

MR. YODER: Not as part of this power
uprate review. Those were all things that were
considered in the analysis when the strainers were
resized.

MEMBER BANERJEE: When was that?
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MR CROUCH: In 1998.

M5. BROWN: The late 90's. There's a
staff safety evaluation for the suction strainers for
t hose.

MEMBER BANERJEE: So we are dependi ng on
1998 eval uation today for the behavior of the suction
strainers.

MR YODER Yes, and as | said, we are
| earning things in GSI-191 when we're | ooking at the
PWRs that may not have been fully considered when
t hose strainers were resized and the staff will nake
a deci si on based on t he outconme of all the testing and
work that's going on for the pressurized water
reactors as to whet her some of those things need to be
| ooked at agai n.

MEMBER BANERJEE: Where is that on your
parts? | mean when are you going to | ook at that?

MR YODER | don't think I'"mthe right
person to address that at this tine.

MEMBER BANERJEE: You have nothing to do
with the strainers. You're strictly -- Your
commssion is only to |look at the coatings at the
noment. That's all.

MR YODER: In this capacity, yes.

MEMBER BANERJEE: Who is going to | ook at
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strai ners?

MR YODER: As | said, as part of this
review, those will not be addressed. We will --
think there's a reviewer that's addressing the punps
and the suction head avail able, etc.

M5. BROMN: That was yesterday with M.
Lobel. W did container accident pressure --

MEMBER BANERJEE: But you just gave us a
very broad brush treatnent. Nobody addressed the
strainers in particular. Right?

M5. BROWN: Yes, because that review was
conducted in another safety evaluation. The staff
relied on a previous --

MEMBER WALLIS: | found it inpossible in
the literature | |ooked at to see what the evidence
was for how the strainers had been considered and
wasn't able to ask questions yesterday. | didn't get
any answer, but | |ooked through the stuff that camne
to us and | couldn't find any evidence about how t he
strainers were anal yzed.

MEMBER KRESS: There was a generic

resolution of this issue for BWRs.

MEMBER WALLI S: It wasn't clear. | mean
it tal ked about -- In PSH there was no evi dence t hat
said that the strainers -- The strainers seem to
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contribute nothing as far as | can nake out. There
was evidence for that.

CHAI RVAN BONACA: The point they' ve made
is that the power uprate would not cause an increase
in the | oading of the strainers.

MEMBER WALLI'S: No change.

CHAI RVAN BONACA: No change.

MR YODER That's correct. So debris
that's generated from the break I|ocation, the
i nsul ation, coatings, what have you, | atent debris, is
going to be the sane after uprate conditions as it was
in the previous anal ysis.

MEMBER WALLIS: But the effect of that on
MPSH is different for the uprate because it now
beconmes critical. |If there had been a hi gher pressure
drop across the strainer, a high pressure drop, then
it would have had an influence on the MPSH

MR. YODER If you have an increase in
fl ow across that strainer --

MEMBER WALLIS: No, it's even the same --

MR YODER -- then the same anmount of
debris could give you a higher --

MEMBER WALLIS: Well, if a higher
tenperature in the pool, the pressure drop is nore

significant.
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MEMBER BANERJEE: See what's happening is

there's a requirenent for contai nnent over pressure
credit here. So here it becones nore critical to
understand how much pressure drop there is in this
part of that which is the strainers. So it becones
inmportant to revisit this and nake sure that it's al
okay. As far as |'mconcerned, it's quite critical.
If you're saying it's only half of psi instead of 4
psi or 4 psi instead of 8 psi, it nakes a big

di fference the suction head requirenent.

CHAI RVAN BONACA: | think cal cul ations
wer e done by TVA

MEMBER BANERJEE: Were they done in 1998
the last tine?

CHAI RVAN BONACA: No, but they did
calculations now to look at the pressure drops of
MPSH.

MEMBER BANERJEE: | guess we're asking if
the staff has reviewed those.

CHAI RVAN BONACA: That's right and we
woul d I'i ke to know how t hey were accounted for in the
cal cul ations actually.

MR WOLCOIT: J.D. Wlcott, TVA  Qur
strai ner bl ockage accounting for different debris did

not change with power uprates. So the basic debris
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conbi nati ons and how they block the strainers is the
sane now that we used that was determ ned and | ooked
at in 1998 because the flow didn't change and the
debris m x didn't change.

You were asking whether or not it got
| ooked at part of power uprate in the materials that
you have. M. Lobel did ask a question in RAl and
asked us to go back over how debris was done and
that's in our RAl response of 3/7/2006. There's a
pretty succinct rundown of what type of debris there
is and howit's put on the strainers if you want to
| ook at that.

MEMBER WALLIS: This is a problemin our
review. W get a CD and open up a wi ndow and you get
sort of 25, 40 docunents which replies to RAls.
There's no indication of which one you need to pick
out to get the strainer issue and there was no way |
can read all the docunments in order to find the one
want .

M5. BROMN: There was actually --

MEMBER WALLIS: So | have a real problem
inthis review

M5. BROAN: M. Wallis, actually we had
that sane issue going to the 105 and TVA provided a

crosswal k on Septenber 22, 2006 that referenced each
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guestion and the subject area back to the RAI. So
maybe that would --
MEMBER WALLIS: You have this avail abl e?
M5. BROWN. That was part of the subnittal

t hat you received, the Septenmber 22" --

MEMBER WALLIS: | don't know where |'d
find that.

MEMBER BANERJEE: There is a crosswal k.

MEMBER WALLIS: There is somewhere?

M5. BROMN: Yes sir. Yes, it was in back.

MEMBER BANERJEE: Hard to find it.

MEMBER WALLI S: Ckay.

MEMBER BANERJEE: |t woul d be useful to
have a search engine. Maybe |I'lIl do one to find by

keyword or sonmething. No, but going back to this, for
t he power uprate you're going to put nore energy into
the containment. Wn't that have an effect on the
pregeneration if you increase your energy input by 20
percent? Do you think that you should get nore
debris?

MR YODER If you want to talk
specifically about the coatings?

MEMBER BANERJEE: Yes.

MR. YODER: These coatings, just to touch

on how these things are qualified, you have a steel
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coupon or a concrete coupon depending on what
substrate you' re dealing with. You apply this coating
as it would be applied in the plant. You irradiate
it, put it in autoclave, subject it to a simulated
DBA, tenperature, pressure, spray environment to show
that it will remain adhered under those conditions.

Now t hat tenperature and pressure curve is
boundi ng of what you woul d see under postul ated
accident at the uprate conditions. So you would not
expect any nore coatings to fail and that under the
upr at ed acci dent scenario as opposed to the 100
percent power scenari o.

MEMBER BANERJEE: So when you're saying
"uprated" this is 120 or 1057

MR. YODER In either case. That curve
t hat was tinme/tenperature/pressure curve t hat was used
to qualify these coatings originally still bounds al
the way up to 120 percent operation.

MEMBER POAERS: | guess |'ve al ways been
curious on that testing of qualified coatings. Is not
t he de-adherence of a coating intimately associ ated
with its internal oxidation?

MR. YODER: That is one of the issues that
is currently being | ooked at in the GSI-191. As you

know we're doing a lot of work with coatings, doing
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i nfluence debris characteristics, transport, caging,
degradati on of coatings and one of the things that is
bei ng | ooked at and there's an EPRI study underway is
is there a radi o-oxidation effect longtermwith alow
dose that causes the degradati on of these coatings and
| don't think it's fully understood because we ki nd of
have a unique situation in a containment that you
don't see in the autonotive industry or in a bridge.
You know, other areas where you have a | ot of
information and a |ot of operating experience with
coatings. So as | said, that's a study that's
underway now bei ng conducted by EPRI.

MEMBER POAERS: Yes. | guess that's
curious tone. | would think that those data woul d be
directly applicable since the radiation sourceinthis
case is ultraviolet radiation instead of gamm
radiation and | would think that would be bounding
because the cross section for ultraviolet absorption
is high, whereas the cross section for gama
absorption is low. So that would be a nore boundi ng
case, wouldn't it?

MR YODER: | don't claimto be an expert
in this area, but as | said, these are all the
guestions that are being raised in the studies that

are underway as we speak.

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

54
M5. BROMN: All right.

MEMBER PONERS: Are these -- Wll, fair
enough. You've given nme ny answer.

M5. BROMWN: | think that Matt has gone
over nost of this, but let's touch onit just alittle
bit when we tal k about the coatings and qualifications
on Unit 1. For the uprate, the Licensee indicated
that the increase in tenperature and pressure of the
reactor cool ant system has no i npact on the zone of
i nfluence associated with the assuned pi pe dianeters
and that the previous testing remai ned boundi ng at
peak accident conditions at all service |level one
coatings with one exception. This one coating system
configuration had not been previously tested by the
Li censee and the Licensee stated that they woul d not
use it in containment.

Wien we look at Units 2 and 3, as we
al ready di scussed, the Licensee's designs assunptions
regardi ng debri s generated and transported in order to
size, the ECCS section strainers was unaffected.
Therefore the debris | oadi ng was the sanme as the pre-
EPU cal cul ati ons.

MEMBER BANERJEE: So | asked the question
about what the basis for this mght be if you have

nore energy put into the containnent. So can you give
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nme an answer as to why you think it should be
unaffected i n spite of the higher deposition of energy
during the --

MR WOLCOTT: J.D. Wlcott, TVA I'IlIl try
to answer that. The way we're doing it is derived
from the BWR ERG nethodology in terns of howto
determine debris generator and there are two
conmponent s of coating debris involved. One of themis
generated fromthe blast field of the break |ocation
and that assunmes that everything in that field is
blown off. In our particular case, that's 741 square
feet or 85 pounds.

Then it's also assunmed that all of the
unqual i fi ed coating cones off irrespective of whether
it'"s in the blast field or not and that's 157 square
feet maximum That's how nmuch we allow with our
coatings log that the staff just tal ked about. The
coatings that cone off in the blast field, that's
driven by the field of the blast and the nmaxi num j et
that we can generate and that driven by reactor
pressure fluid enthal py, not necessarily the extra
energy that comes from120 percent power. A 120 power
gener ates nore decay heat which certainly heats up the
pool a lot nore particularly as tine goes along. But

we don't feel like the energy that woul d be avail abl e
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to bl ast sonet hi ng of f woul d change significantly with
upr at e.

MEMBER BANERJEE: So if we had the same
pressure and had a plant running at 50 percent, we'd
get the sane anount of debris?

(OFf the record discussion.)

MR WOLCOTT: Yes.

MEMBER BANERJEE: | ndependent of the
power. \What about two percent?

MR WOLCOTT: | don't think it would
matter. | think if we have a pressurized vessel ful
of saturated water and you let it go you're going to
get the sane steam cl eani ng.

CHAI RVAN BONACA: | guess the point is
that the zone of influence is not inpacted and
anything in the zone of influence is renoved before
the uprate or after the uprate. That's what you --

MR. WOLCOTT: The zone of influence stays
the sane and it's assuned that everything in the zone
of influence cones off.

CHAI RVAN BONACA:  Cones of f.

MEMBER BANERJEE: So the nunber of fuel
power seconds being held in the fuel is irrelevant.
| s there any proof of that?

MR WOLCOIT: No, | think --
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VEMBER BANERJEE: Because t hat cones out

pretty fast.

MR. WOLCOTT: That woul d be an engi neeri ng
j udgnent .

MEMBER BANERJEE: In your judgnent, the
nunber of full power seconds held in the fuel is
irrel evant.

MR. WOLCOTT: To this particul ar issue,
yes. To the energy avail able and the zone of
i nfluence to get the coatings off in the zone of
i nfl uence.

MR. CROUCH. Recognize that there is a
conservativismin this calculation that it's assuned
that 100 percent of the coatings within the zone of
i nfl uence cones off and doesn't account for the fact
that there's sonme -- You probably can't blast the
coatings off the backside of pipes and things like
that. So it has conservativisns built in it that
woul d nore t han out wei gh the snal |l increases in energy
from-- just due to the 30 psi increase.

MR. BRYAN. This is Bob Bryan. The way
you do the jet calculations, we essentially assune
t hat the pi pe i nstantaneously ruptures and so what you
see is you see the depressurization wave and you're

talking literally fractions of a mllisecond and the
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zone of influence is sized based on that initia
energy rel ease.

As in a large break LOCA, the reactor
vessel depressurizes very rapidly and so two or three
seconds into the event the flowrate out of the break
is substantially lower than it was in the first half
of a second. So since we sized the zone of
destruction on this maxi mumarea based on the initial

energy rel ease, stored energy in the fuel doesn't make

any difference. It's all what comes out right there
in the first 20 m|liseconds.

MEMBER BANERJEE: ['Il look into it.
Thanks.

MEMBER PONERS: He wouldn't care if there
was no fuel at all in there.

MEMBER BANERJEE: Yes. |It's just a big
vessel

MEMBER POWERS: Yes, a big pressurized
vessel and there would be the sane as --

MR CROUCH: It's the vessel tenperature
and pressure is what drives the response.

MEMBER POWERS: Anything that happens
later intinme is so weak it doesn't affect things.

MR. CROUCH: Right.

MEMBER KRESS: The only effect to the
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energy is to increase the tinme in which the bl owdown
occurs but you've al ready assuned everything i s going
anyway.

MR. BRYAN. That's correct. | nean at the
tail end of the thing you get sone long termeffects
i ke on coatings you have to | ook at to nmake sure your
gqualified lives are good for what the tenperature
| ooks like three hours out or sonmething like that.
But that's an appreciable -- That's not going to
change appreci ably what the debris loadingis. Al of
the insulation, all of the early coatings, you know,

t hose are what | oads your strainer up early on.

The ot her thing that happens i s as you get
out in time the flow demands on your strainers go
down. So what you're interested in is what the debris
loading is when you're at the highest flow rates
t hrough the strainers.

MEMBER ARM JO  On your slide 17, you tell
us that the coatings are subject to increased
tenperature, pressure and radiation during operation
and so you nust assume that their properties or
adherence is not affected.

MR.  YODER  This goes back to the
gualification testing we were tal ki ng about and what

we' re tal ki ng about here i s under acci dent conditions,
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you would see that it's going to be subjected to

i ncreased pressure, tenperature and radiation fields
and as | said, the testing that was done on these
coatings before they were installed in the plant bound
t hese increased tenperature, pressure and radiation
condi ti ons.

MEMBER ARM JO (Ckay. So they've been
tested -- they've been qualified for those.

MR. YODER: They' ve been qualified beyond
what they woul d experience in a postul ated acci dent
scenari o.

MEMBER ARMJO It would be nice to put
that in the chart because it just raises questions
ot herwi se.

MEMBER SIEBER: Those increases don't
anmount to rmnuch

MEMBER ARMJO Yes. | think they're
small but the nore inportant thing is the qualified
coatings have been qualified beyond these --

MEMBER S| EBER: They have to just to get
mar gi n.

MEMBER ARM JO  Yes.

M5. BROMN: Bill, did you have a --

MR. CROUCH: Just if you | ook at page 20,

that conclusion is on there.
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M5. BROAWN: Yes, | was going to -- Thanks.

Al right. | think we've already tal ked about the
coat i ngs.

Ni net een. These are just the acceptance
criteriathe staff used as part of their reviewand if
we go to the outcone, except for Unit 1, the staff
f ound t hat t he gual i fication testing was
satisfactorily perfornmed assum ng 120 percent. For
the design basis LOCA, the eval uation assumes any
previously identified, wunqualified coatings are
assuned to fail under accident conditions and are
accountable for in the sunp bl ockage -- For Units 2
and 3, the review found that the original analysis
conclusions renmain bounding. Therefore, the staff
found that the protective coatings remain acceptabl e
for uprate for all units up to 120 percent.

Do we have anything else we want to
di scuss before we go onto | ow accel erated corrosion?

MEMBER ABDEL- KHALI K:  Well, | guess it was
stated that the blast field area was 741 square feet.
The question is how was that estimated.

MR. YODER: | don't have all the history
here but if you go back to the work that was done " 98
to resize the strainers, basically what they did is

they took a cone fromthe break |ocation. | believe
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it was 10.5 degrees fromcenter line, projected that
onto a wall a certain distance away and used that
surface area of that wall as a boundi ng anmount of
coating debris that you woul d expect to get froma
pi pe break.

MEMBER ABDEL- KHALI K:  So that considered
different break |ocations, etc.

MR- YODER No, this was handl ed
differently than the way that if you |l ook at sone of
the work that's being done for GSI-191 where you | ook
at a series of different break locations and try to
identify the nost boundi ng case for debris generated.
This was a generic resolution for the BWRs where they
said we're going to take this cone, project it out a
certain distance and we think that that anmount of
coating is going to be boundi ng for any scenario. So
all BWRs are using this value of 85 pounds of coating
generated in the zone of influence.

MEMBER ABDEL- KHALIK:  So if | have a steam
I ine break, for exanpl e, what woul d be the blast field
area for that?

MR. YODER: As | said, tal king about BWRSs,
their Iicensing basis, the way this thing was resol ved
for resizing of strainers, it's going to be the sane

regardl ess of the break |ocation, regardless of the
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plant. You're going to take that, what they believe
is a bounding, what was agreed on at the tinme by the
staff, as a bounding amount of qualified coating
debris generated fromthat pipe break. |t happens to
be 85 pounds is the nunber that was agreed upon at the
time. Regardless of the break location, that is going
to the debris source termgenerated fromthe zone of

i nfluence for coatings.

Simlarly, ZO calculations for all other
materials, all the different kind of insulation
materials in containnent and | can't speak to the
net hod t hat those cal cul ations perforned. | can tel
you about what was done with the coatings. | don't
know exact |y what was done for insulation type debris.

MEMBER ABDEL- KHALI K:  Can sonebody here
tell nme how they got 741 square feet of blast field
area: ?

MEMBER CORRADI NI:  Plus or mnus a foot.

MR YODER  Yes.

MR WOLCOTT: | was the one who threw that
nunber out. J.D. Wl cott, TVA. It is the generic
boundi ng val ue that was agreed upon as the staff says
it was 85 pounds. | took the liberty of translating
that while you were talking into square feet which

that just translates by the sanme ratios that are used
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in the URG net hodol ogy that translates into that 741
square feet. But in the guidance docunent, it's in
pounds, 85 pounds.

MR YODER  This is based on -- As | said,
they projected this cone, right, fromthe break
| ocation and this is based on destruction pressures
that you would see froma two-phase jet flowis
| oosely the basis for establishing what this cone
shoul d | ook |ike, how far it should be projected and
what is the surface area of coatings that would
i mpact ed.

MR. ABDEL- KHALI K:  Thank you.

MEMBER BANERJEE: And the duration of the
jet doesn't matter which is why it's independent of
power levels. So you have this wonderful power
i ndependent whether it's zero power or 100 percent.
Thank you.

MEMBER CORRADI NI :  And just to repeat one
thing because you said it earlier to Gahanis
guestion, so this is the assuned determnistic
cal culation and then the generic safety issue, you
gave the proper GSI --

MR YODER 191 is the --

MEMBER CORRADINI: W cone back, review

and may influence this or may not dependi ng on what
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occurs there.
MR. YODER. Staff is currently |ooking at

what are the differences in the way this issue was

resol ved --

MEMBER CORRADI NI : | under st and.

MR. YODER: -- for BWRs and the way we're
handling it now |If there are significant
differences, we will take action.

MEMBER CORRADI NI :  Okay. Thank you.

CHAI RVAN BONACA:  All right. Let's --

M5. BROM: Let's nove on to flow
accelerated «corrosion. In the area of flow

accel erated corrosion, the staff reviews the adequacy
of the Licensee's programto predict, detect and
nmoni tor wal |l thinning and pi pi ng and conponents. The
generic evaluation identified changes in various fact
rel ated variables. However, it expected that these
variables will remain within the nodel paraneters
The Licensee evaluated the effects of EPU on
previ ousl y-i nspect ed conmponent s and adj ust ed
i nspection schedul e to account for any changes in the
remaining life of the conmponent.

MEMBER ARM JO. | have a problemw th the
wordi ng there. You said process variabl es shoul d

remain within the FAC nodel paraneters. Hasn't
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sonmebody done the analysis to say that they do remain
within? That's really what we're | ooking for that,
yes, sonebody has | ooked at it and it's going to be
okay.

MR. YODER  Yes, as part of the staff's
review we asked for each of these areas, flow
vel ocity, tenperature, noisture, oxygen, pH, what is
t he expected i ncrease specifically on the systens that
are nost prone to FAC? What is expected increase or
decrease? Do you expect an increase or decrease in
FAC based on that and is that change in each of those
process variables going to remain wthin the
CHECKWORKS nodel ?  CHECKWORKS i s the nodel that's used
to predict FAC and the answer is yes. It is expected
and | believe the reason says it should remain as
banning sonme change that if you see a velocity
increase that's greater than what was predicted that
obviously would fall outside of the review the staff
per f or med.

MEMBER ARM JO  But you know t he answer is
they do remain within the paraneters

M5. BROAN. ['msorry. Wen we nmade that
slide up, we were just tal king about what we woul d
expect to see as a result of the power uprate and then

we were going to get into what actually was seen for
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Browns Ferry. So this is just to give you an idea of
what the uprate affected the systemand then --

MEMBER ARM JO.  But this wording is very
hard to foll ow

M5. BROMN.  Yes.

MEMBER ARMJO |I'd Iike concl usions
rat her than expectations.

M5. BROM: Yes, and we'll get to
concl usi ons.

MEMBER POWERS: Let ne understand. A
point was raised | believe yesterday by one of the
speakers from TVA. M understanding is that for
Browns Ferry Unit No. 1, ny interpretation of his
corment was that for Browns Ferry Unit No. 1 they
| ooked at the critical |ocations that they had
encountered within Units 2 and 3 and then prescri bed
that those critical |ocations because of geonetric
simlitude, | suppose, would also be nonitored in
Browns Ferry No. 1. Did | understand that correctly?

M5. BROAWN:  Bill.

MR CROUCH: This is Bill. Wat | was
tal ki ng about yesterday was what -- W went over in
the Units 2 and 3 and found pl aces where we had had to
repl ace pipi ng because of FAC.

MEMBER POVERS: Ri ght.

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




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

68
MR CROUCH. And if it was at a particul ar

type of geometry, we then went into Unit 1 and found
every place that had that type of geonetry in that
system and replaced that piping. W didn't wait to
see if we would develop it in another |ocation.

MEMBER PONERS: Yes. | believe --

MR. CROUCH The nonitoring will be set up
based upon the calculations that conme out of the
CHECKWORKS and it will be based upon geonetries and
fl ows and everything which has been adjusted for, in
this case, EPU conditions 120 percent.

CHAI RVAN BONACA:  But even for CHECKWORKS,
still the inputs conme fromUnits 2 and 3. You have no
experience for Unit 1.

MR. CROUCH. They are out there taking
actual pipe thickness neasurenents that will feedinto
Unit 1 and obviously all the systens have been
i nspected prior to restart. So we know there's no
problenms at restart and we nmade sure that the
materials are such that we know they will last at
| east a cycle and we will start taking nmeasurenents,
the official post operational neasurenents, at the
next outage.

MEMBER POVERS: Let ne ask you a question

just out of curiosity. CHECKWORKS suffers fromthe
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fact that it's a totally enpirical type of nodel at
best is an interesting termfor CHECKWORKS. Did you
spend -- Have you ever spent any tinme |ooking to see
if there's sonmething better out there? | mean the
probl em with CHECKWORKS is episodically we discover
sonmething that is not included in the CHECKWORKS

dat abase.

Usual |y that discovery, not usually, but
occasionally that discovery is rudely made and because
CHECKWORKS is really not very predictive. It's
interpretative. |'mjust wondering if as an agency
you had | ooked for anything better.

MR. PH LLIPS: This is Robert Phillips.
Let's see. Wiere do | begin? W started back in 1986
with the Surry event and with the Surry event at that
time, | think, EPRI had already devel oped the first
original nodel which is CHECK and there were other
conmpani es out there devel oping software at the same
time. Some of themused particle transport and al
kind of stuff like that. And through the years, we've
gone through. W' ve attended all the industry
neetings and so far it | ooks |ike CHECKWORKS is the
best thing that's out there on the market. But we
have | ooked at other things in the past and consi dered

t hose.
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MEMBER POWNERS: | just ran across

sonmet hing not too I ong ago that suggested to ne that
t he Tai wanese were trai ned and devel oped a predictive
nodel. | just wondered if anybody else had tried to
do that. You know as much about it as | do or you
know nore about it than | do, |I'msure. But pass that
on. Thank you a | ot.

MEMBER WALLI'S: Can | ask a question now?
| got a bit frustrated by these statenments | see in
the SER that things are going to be okay because we're
going to use FAC and it's going to make useful
predi ctions and everything will be nonitored. It
woul d help if there was sone indication of what sort
of predictions are being nade. Now does FAC predict
an increase in a sort of steady way with velocity and
does CHECKWORKS say it proportional to velocity, so
that if | increased by 20 percent and |I'm predicting
one m|l per year |I'Il get 1.2 mls per year. That's
not a critical thing.

But if FAC says that there's a certain
vel ocity where the fl owregi ne changes and the rate of
a wear increases trenmendously, then I'd want to know
is that going to be approached in the power uprate.
Until you tell me sonething about what FAC is

predicting, | don't really know what to say. Just
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sayi ng they're using what CHECKWORKS is predicting,
saying they're wusing CHECKWORKS doesn't tell nme
anyt hi ng about the inplications of going to higher
power. \What are those inplications for FAC?

MR. YODER As part of our review, one
thing that we asked TVA to provide was a list of
conmponents, nom nal thickness, the thickness that
woul d be predicted by the FAC nodel and then the
actual neasured thickness over that period of tine and
inthe majority of those cases the CHECKWORKS program
nunber was boundi ng of what was actually found. For
the ones that were not bounded, they were within the
error of the program

MEMBER WALLIS: Yes, so CHECKWORKS has a
good history. But when you go to 20 percent higher
velocity or whatever it is, does this increase FAC
very much or what? | nmean what kind of effect does it
have.

MR. YODER: | understand the question
You're asking if there's sone step change in any of
t he process areas.

MEMBER WALLIS:  Well, | don't know. \Wat
kind of a change is predicted? Is it a nice snooth
one? Is it proportional to velocity? Does it go as

velocity to the 10'"" power or what does it do?
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MEMBER BANERJEE: For exanple, if the

transition to turbulence froma lamnary then there
woul d be a step change in corrosion. |s there sone
regi on where this i s happeni ng, just as an exanple, or
a vortex which is held in a pipe which is --

MEMBER WALLI'S: The fl ow regi ne changes in
some way. Right? Does CHECKWORKS put that in?

MEMBER POAERS: It's been an enornous
amount of time since |'ve | ooked at CHECKWORKS, but it
i ncl udes a set of equilibriumtype of chem stry nodel s
and then it includes a set of geonetrical factors and
t hose geonetrical factors aretryingtoidentify areas

where there are peculiar flow conditions that wll

cause acceleration. | see maybe soneone that has
| ooked at nore recently than |I. Mybe you want to
el abor at e.

PARTI Cl PANT: | believe you' ve covered it
pretty well.

MEMBER POAERS: Maybe. Yes, | nean it's
kind of an enpirical --

CHAI RVAN BONACA:  An enpirical --

MEMBER PONERS: -- thing and what they do
is they have a library of things that says this kind
of geonmetry we see flow accel eration corrosion and

there is a bunch of them | nean there's a slug of
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themin there.

CHAI RVAN BONACA: | think the critica

issue is the one that was reported there. That is we

go for a cycle and then to take neasurenents in
suscepti bl e | ocations.

MEMBER POVNERS: And that was a fed-in to
your particular version of CHECKWORKS

CHAI RVAN BONACA: That's right and to
devel op because if anything is enpirical, there is
just to devel op a database that is applicable to the
unit and here the experience from2 and 3 is going to
be hel pful because of simlar geonetry in the piping.

MEMBER WALLIS: So you're not going to
gi ve any nunbers or anything or any prediction which
says the nunber now is or nunbers from2 and 3 are
this and so therefore you're going to convince us that
everything probably okay. There's no crisis for
anot her 50 years or sonething.

It's all so vague in terns of specifics.
You're not going to tell us any specifics like that.
You're going to say they're using CHECKWORKS and
they're going to check things. So this is all right.

MR YODER | think the bottomline here
as was stated is nuch of this is going to be dependent

on the nmeasurenents that are taken after an operating
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cycle to show that there isn't sone kind of a step
change based on any of those process variabl es that
was unexpect ed.

MEMBER WALLIS: What | would sort of like
to see would be a concl usion which is supported by
evidence that FAC is not a problem at least for 20
years or something like that. But you can't do that
for me?

M5. BROAWN: Sir, | believe what we | ooked
at was the adequacy of the Licensee's program to
predi ct FAC.

MEMBER WALLIS: That's right.

M5. BROMN. Right, and that whether or not
it would predict FACin enough tinme for themto go in
and do what they needed to do to correct it. So |
believe what the staff has said and what we're
proposing is that we took a | ook at the programthat
was used on Units 2 and 3 and ensured that it was
adequate to predict the flow accel erated corrosion
based on the inputs provided and fromthat, the staff
concl udes - -

MEMBER WALLI S:  Yes, because they've gone
through the right program It's all right.

M5. BROAN: Because we were validating the

net hodol ogy and not the outcone.
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MEMBER WALLIS: | think dealing with other

pl ants we have seen nunbers.

MEMBER POWNERS: Here | think I'mnore
synpathetic with the staff on their vagueness on it
because there we say CHECKWORKS kind of a generic
thing. Very quickly, the CHECKWORDS nodel they have
beconmes peculiar to that unit and unl ess you wanted to
double this by putting out the predictions of
CHECKWORKS for the susceptible piping system and
whatnot, it really is kind of infeasible for the staff
to wite these things down and say -- | nean really
the only thing they can do here is say, "They're doing
CHECKWORKS and they're using it in kind of the way we
woul d expect it to be used.”" | nmean that's really the
only feasible thing.

MEMBER WALLIS: But isn't it like Units 2
and 3? So you do have a basis.

M5. BROAN:  Yes sir.

MEMBER WALLI S:  And these, for some reason
they believe is going to be very different.

MEMBER POAERS: | nean --

CHAI RVAN BONACA: They commruni cat ed t hat
from the review they've done with a few exceptions
CHECKWORKS for Units 2 and 3 has provided a

conservative estinmations.
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MEMBER WALLIS: That's right. So it's a

good tool. It's been validated and all |I'masking is
what sort of thing does it predict for the power
uprate and | think you could probably give sone
nunbers which would be very reassuring. But those
nunbers don't seemto be avail abl e.

M5. BROAWN: | believe that as part of what
we were going to say is that they presented sone data
fromUnits 2 and 3 and the Licensee found that the
syst empredi ct ed experience with the greatest increase
in wear rate. As a result the EPU was on the
feedwat er heater drains. | think on the unit, was it
the three and four feedwater heaters? The increase in
the predicted wear associated with the heater drains
was around 19. 4 percent which was due to the increase
intenperature and an increase inthe flowrate. That
sort of gave us a sort of alittle better feel that it
was - -

MEMBER WALLIS: And the wear rate wasn't
very large before presumably. So a 20 percent
increase is not significant.

MR. YODER: It's not significant. | think
that what the staff is trying to say here is we have
assurance that the programthat the Licensee i s using,

the sanpling that they're perform ng, the conputer
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codes that they're using, are going to identify any
probl enms, any degradation out of the normal in a
timely enough fashion that they will be able to nmake
their repairs, nake the changes, on those conponents.

MEMBER PONERS: G ven, of course, that
that particular location where that accel erated row
has been experienced and found before.

MR. YODER: Right.

MEMBER POAERS: Let ne make it very
clearly. 1 think CHECKWORKS is hopel ess because it
| acks the predictive capacity and | think it's
unfortunate that as a technical cormunity we' ve becone
satisfied with CHECKWORKS. For the purpose of this
program it's adequate. But froma long-term
perspective, there really ought to be sonething a | ot
better than that because too often we find holes
devel oping in pipes that were not predicted using
CHECKWORKS

MR. YODER: Right.

MEMBER WALLIS: And sonetines isn't this
in two-phase regions or is all this single phase?

MR. YODER: Singl e phase.

MEMBER WALLIS: It's all single phase? It
doesn' t pr edi ct what happens with two-phase

i mpi ngenent .
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M5. BROMN: Robert, did you want to --

MR PHILLIPS: Yes. The FAC nodel, it
predi cts a single phase and a dual phase.

MEMBER WALLI'S: And two- phase?

MR PH LLIPS: Wll, two phase is a dual
phase. Yes sir.

MEMBER WALLIS: Because | think places
where you have had unexpected high wears are very
of ten t he t wo- phase regi ons where you have i npi ngenent
of high velocity drops and I didn't knowif there is
any change in that in sonmeplace in the plant wth
uprate or not. But naybe we should nove on. | just
woul d have liked to have seen sonething a bit nore
specific in this area.

CHAI RVAN BONACA: W need to try to nake

sone time.

MEMBER WALLI S:  Yes.

CHAI RVAN BONACA:  We're wel | behi nd.

M5. BROMN: Yes sir. |If we -- Qur next
topic is reactor water cleanup systemand I'Il try to

go through this a little faster. The uprate effects
for the reactor water cleanup system -- The reactor
wat er cl eanup system provi des a nmeans for nai ntaining
reactor water quality. Portions of this systemare

part of the reactor cool ant boundary. Under uprated
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conditions, the system will see an increase in
tenperature flow and pressure, all of which remain
within the design of the system Additionally, the
guantity of fission and corrosion products in the
wat er may slightly increase.

That staff's review focused on verifying
that the provisions of Standard Review Pl an Section
548 and the associ ated draft design criteria continue
to be nmet by ensuring that the reactor coolant
pressure boundary has been designed, fabricated,
erected and tested so as to have an extrenely | ow
probabil ity of rapidly propagating fracture, maintains
the neans to control the release of radioactive
effluence and that the system design assures
appropriate radi oactivity confinenent.

And from our review, we found that
consistent with the generic topical report, the staff
found that the reactor water cleanup systemis
adequat el y designed to bound all power uprate effects
and therefore will continue to performits function of
removi ng solids and dissolved inpurities. The staff
found that this conclusion was applicable for all
units at up to 120 percent.

MEMBER WALLIS: Are there any effects of

any significant due to power uprate on the systenf
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MR. YODER: You're going to have increased
inmpurities because you're going to have increased
feedwater flow. So you may have change the resins
nore frequently, back-flush nore frequently and that's
sormet hing the Licensee will --

MEMBER WALLIS: There's no iron in
di ssol ved, is there?

MR. YODER  Correct.

MEMBER WALLIS: Right. So you're just
changing the resin nore frequently. That doesn't seem
to be a safety issue. | guess TM had started in
cl eanup system Ckay.

M5. BROMN: Al right. If it's okay, we
want to nove on to electrical or did you want to take
a break?

CHAI RVAN BONACA: | think so. W have
schedul ed a break for 10:15 a.m So why don't we just
-- Howlong will it take?

M5. BROAWN: There are very few slides and
this is an area where we should be able to step on.

CHAI RVAN BONACA: Let's do el ectrical and
then we'll |eave instrumentation and controls for
after the breaks.

M5. BROWN:. kay. You want to do

electrical and | eave instrunentation.
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CHAI RMVAN BONACA: No. | said we would do

instrumentation and controls after the break.

M5. BROAN: | understand.

(OFf the record discussion.)

M5. BROAN. Ckay. An area of electrical,
engi neering and instrunmentation controls, typically
t he power uprate nodifications occur to support the
i ncreased el ectrical output. For the nost part, these
conmponents or systens are not significantly affected
and therefore, no nodifications were required. For
exanpl e, we see that the diesel generator |oading, a
ot of the AC onsite systens, the DC batteries, the
unit aux and start-up transformers, recirculation
condensat e and condensat e boost er punps, as far as the
105 is concerned, were relatively unaffected by the
power uprate. However, as it was the Licensee's
original attenpt to restart Unit 1 at 120 percent,
various nodifications were installed but were not
required to be installed for the 105 percent uprate.

Most of the nodifications planned are
i ntended to support the change in | oad demand due to
| arge notor replacenment, upgraded the generator and
swi tchyard conponents. As indicated, the Licensee
intends to replace both the condensate and condensate

boost er punps in support of the generator uprate, the
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mai n bank transformers, main isolati on phase duct, bus
duct, and nmai n generator breaker. In order to provide
greater operating flexibility, Licensee has also
proposed upgrades in the switchyard buses, breakers
and sw tches.

Operation at EPU conditions requires the
nodi fications of several large notors. The Licensee
performed load flow and short circuit calcul ations
were performed to verify the adequacy of the onsite
el ectrical system This review found that the
exi sting protective relay settings can accomodate t he
i ncreased load on the 4 kV system and that sel ective
coordi nati on was nai nt ai ned between the punp and 4 kV
Unit 4 main feed breakers.

Some of the nore nmmjor issues that are
normally seen in the area of electrical deal with the
grid stability, station blackout and environmental
qualification. | believe we already tal ked about grid
stability yesterday.

MEMBER SI EBER.  Yest er day.

M5. BROMWN: The staff's review focused on
the increased electrical output and plant load to
ensure that the existing rating and requirenents are
nmet for the safety equipnment and the existing

qualification of safety related equipnent was
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mai nt ai ned. This was acconplished using the foll ow ng
acceptance criteria, 10 CFR 50.49 as it applies to
environnmental qualification, 50.63 as it deals with
the I oss of all alternating current and General Design
Criteria 17.

As the reviewfound that the nodifications
and changes to the electrical distribution system
support safe operation or remain within the previous
capability of existing conponents, the staff found
that these areas are adequate to support operation of
all the Browns Ferry units at either 105 or 120
percent operation.

Do you want to break here or did you want
to go on into instrunmentation?

CHAI RVAN BONACA: Wl |, since you went so
fast, let's go into instrunentation

(Several speaking at once.)

M5. BROMN: Keep going. Excellent.

MEMBER WALLIS: You're on a roll.

CHAI RVAN BONACA: W'l |l ask questions if
we cone to that.

M5. BROM: Let's roll on through.
Excellent. The topical report gui dance concerning
i nstrument ati on and control s suggests consi derati on of

t he net hodol ogy used to determ ne the set points and

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




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

84

review of the follow ng analysis. Several set points
were | ooked at, high neutron flux, vessel scram and
recirc punp trip, main steamine isolation, the
turbi ne generator trip scram feedwater flowset point
and the MSIV closure. The staff used the foll ow ng
criteria as the basis for our review, 50.36, 50.55(a)
and Draft GCeneral Design Criteria on Qualities and
St andards, the Environnmental and Dynam c Controls
| nstrunmentati on and Controls, as well as several draft
GDC addressing reliability and testing of protective
syst ens.

MEMBER S| EBER: There were no real changes
to the 1 & system were there?

M5. BROAWN: No sir.

MEMBER SIEBER:  So if it net them before,
it neets them now

M5. BROWN: It neets after. That's
essentially what we're getting ready to say.

MEMBER SI EBER. Okay. You can say it.

M5. BROWN. Thank you, sir. In four
slides or so. The staff's review was conducted to
ensure that the systens continued to neet safety
functions. This can be denonstrated in part by
ensuring that the nethodol ogy used by the Licensee

ensures that appropriate nargins are set, calcul ated
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set points are mintained within the established
setting tol erance and the set points are selected to
ensure that the val ue sel ected does not significantly
increase the likelihood of a false trip or a failure
to trip upon denmand.

Back in 2005, the staff expressed our
concerns regarding the i ndustry set point net hodol ogy
to ensure conpliance with 10 CFR 50.36. Many
licensees rely on admi nistrative controls to reset the
instrument trip set point toalimtingtrip set point
or a value nore conservative than limting trip set
point at the conclusion of periodic testing. But
these controls nmay be in docunents that are not
required to be inplenented. As these uncertainties
are accounted for in the calculations of the limting
trip step point, the limting trip set point is seen
by the staff to protect the safety limt. Therefore,
where a limting safety system setting is specified
for a variable in which a safety limt has been
pl aced, the setting nust be so chosen that the
automatic protective action will correct at nornm
situation before a safety limt is exceeded.

MEMBER WALLIS: Excuse ne. Do you have
i nstrunmentation on the steamdryer?

MS. BROMN: The Licensee has installed
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instrumentation on the Unit 2 steamdryer.

MEMBER WALLIS: And there are --

MEMBER SI EBER: On the steam i nes.

M5. BROMN: | mean steam i nes.

MEMBER SI EBER: Not the dryer.

MEMBER WALLIS: Steam i nes.

MS5. BROMN: |'m sorry.

MEMBER WALLIS: And there is sone sort of
set points that say when fluctuations becone too big,
you do sormet hi ng.

M5. BROWN:  Yes sir. There are.

MEMBER WALLI'S:  You have gone over those?

MEMBER SIEBER. Criteria, not set points.

M5. BROWN: Well, the Licensee wll
establish the acceptance criteria.

MEMBER WALLI'S: But we don't quite know
yet what's going to happen with those.

M5. BROMN: No sir. We'Ill probably be
going over that and how they're going to deal in
Mar ch.

MEMBER SI EBER. They haven't told us.

MEMBER WALLIS: But there has been a
nodi fication in that there's been nore attention paid
to what happens in the steam line and possible

oscill ati ons.
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PARTI Cl PANT:  Yes.

MEMBER WALLIS: Has there been an effort
to inprove the instrunentation detecting possible
fluctuations in the steamdryer and the steamline?

M5. BROMN: |'Il let Bill speak to that.

MEMBER S| EBER: Yes. Yesterday they
tal ked about taking advantage of the Vernont Yankee
experience, but I'"'msure TVA could tell us alittle
bit nore about that if they woul d.

MR. CROUCH If you want to talk about it
now or we can wait until the steam dryer section.

M5. BROMN: Yes. Actually we were going
to sort of touch on that.

MEMBER WALLI'S: You're going to deal with
that |ater?

M5. BROMN:  Yes sir.

MEMBER WALLI S: Ckay.

M5. BROMWN: |f that's okay. Accordingly,
l[imts for instrument channels that initiate
protective functions nmust be included in the tech
specs. \Wien these variables are nodified, the
Li censee nust denonstrate that the all owabl e val ue has
been suitably chosen to protect the safety limt. For
Browns Ferry, TVA used a plant-unique alternative as

t he i ndustry proposal is still in discussion with the
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staff. This alternative was reviewed early |ast year
under a separate anmendnent where the approach was
found accept abl e.

CHAI RVAN BONACA:  This safety limts which
you are discussing here, the set point, they are al
at 105 percent power.

M5. BROWN: For -- The staff has revi ewed
the set points both for the 105 and the 120 for Unit
1 and the 120 for Units 2 and 3.

CHAI RVAN BONACA:  Ckay.

MEMBER ABDEL- KHALI K:  Can you tell us how
the vessel scramand the recirc punp trip set points
wer e changed and why?

M5. BROMWN: Bill, would you like to --

MR. CROUCH. The recirc punp trip set
poi nt being the set point that trips on high pressure,

that value had to be rai sed because of the reactor

vessel pressure going up 30 psi. So we raised that
set point. | don't renenber if it was exactly 30 psi,
but approximately 30 psi. Wat was the other one you

asked about ?
MEMBER ABDEL- KHALI K:  The vessel scram
MR. CROUCH. The vessel scram on high
pressure, that was al so scal ed up approxi mately 30 psi

to account for the pressure increase.
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MEMBER ABDEL- KHALIK: So only the high

pressure scram was changed.

MR CROUCH. That's correct.

MEMBER WALLIS: You flipped over to No.
15, did you?

M5. BROMN: Yes sir, | did because this
was actual ly what we were going to tal k about on slide
16. Because the only thing that we were doing with
slide 15 is to tal k about the fact that there were no
har dwar e nodi fi cati ons.

MEMBER WALLIS: It was on 15. That was
where | picked up the bit about the steamline. |
t hink you are nodi fying instruments on the steamli ne
because of concerns with the effects of power uprate
on the dryers.

M5. BROMN: As far as the steamlines,
like | say, we were going to address how t hat
i nstrunentation --

MEMBER WALLI S:  But when you have a bull et
whi ch says "No nodi fications to instrunents for power
uprate"” there are a few places where there have been
some changes as a result of the power uprate. |s that
not so and particularly in the steamline?

MEMBER S| EBER:  Anot her i nportant question

to ask is whether the instrumentati on on the steam
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lines is going to be permanently installed or just
installed to gain assurance that the steam dryer is
going to stay together and perhaps TVA could tell us
t hat .

MR. CROUCH  Wien we did the uprate and |
think | understand what their bullet there neans, we
di d not have to change out any instruments because of
doi ng uprate. Cbviously we reset instrunents based
upon new set points to account for higher flows or
hi gher neutron fluxes like that. W have added in
tenporary instrunmentation to nonitor the steamli nes.

MEMBER WALLI'S: So you have nodified, but
it'"s only on a tenporary basis?

MR. CROUCH: There are strain gauges put
on the steam lines. They are not intended to be
per manent plant instrunentation.

MEMBER SI EBER: And actually in the plant
lists of equi prent, they woul d not appear because t hey
are tenporary test instrunents.

MR. CROUCH. That is correct.

M5. BROAN:  Yes sir.

MEMBER SIEBER:. So they don't have nark
nunbers of anything like that.

MEMBER WALLIS: Well, I"'ma bit surprised

it's tenporary. | mean you' re assuning that if
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there's no problemin the first year, there will never
be a problem or sonmething. So you take
instrunentation off.

MEMBER SIEBER  That would be the
assunpti on.

MEMBER WALLIS: That's not really true.
If it's a fatigue failure of something, it could
actually develop later on and then this m ght show up
as fluctuations in the steamli ne.

MEMBER S| EBER: That's sonet hing we may
want to consider.

M5. BROMN: And it may be better --

MEMBER SI EBER. My under st andi ng was t hat
was all temporary stuff.

M5. BROWN:  Yes sir.

MR CROUCH. That's correct.

MEMBER WALLI'S: | have a question for you.
Thi s background is a keyboard, right, the background
of your slide?

M5. BROMN:  Yes sir.

MEMBER WALLIS: And soneone has sel ected
five percent as an appropriate background.

M5. BROMN: You're very observant.

(OFf the record discussion.)

MEMBER CORRADI NI :  That was there just to
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try to psychol ogically affect us.
MEMBER WALLIS: Yes, | think it is.
MEMBER S| EBER: Five percent makes sense
to me. The four dollars does not.
MEMBER CORRADI NI :  It's always been there.

CHAI RVAN BONACA:  And nowhere it shows 20

per cent .

M5. BROMWN:  Yes.

MEMBER WALLI'S: Not yet.

PARTI Cl PANT: \Where's the 20 key? Put it
up there.

M5. BROAN: |'m sorry.

MEMBER CORRADINI: | think at 60 Hz 20 is

flashing in front of you. You just don't realize it.

M5. BROMN: Yes sir. | have her switch it
so it flashes that.

MEMBER ABDEL- KHALIK: So there are no
anal og instrunments that would peg out as a result of
changes in any of the parameters in this system

MR BURRELL: That's correct. This is
Dave Burrell. W've scaled all the instrunments
ensuring that they would function properly with the
upr at e.

M5. BROWN: And so all we're saying is

t here were no hardware nodifications as i n they needed
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to change, physically change out, an instrunent as a
result of the power wuprate. Although as were
i ndicated, they did have to do revisions to various
set points as to reflect the increased --

MEMBER WALLI'S: There's no need to change
t he response tinme of sonme of these instrunents in the
case of transients that mght be nore rapid with the
power uprate.

M5. BROWN: Are you referring to the
operators' response tinme?

MEMBER WALLIS: No, the instrument. The
i nstrunments have a response tine. Sonetines what you
see on the instrunment is what happened ten seconds
previ ous.

MEMBER SI EBER: -- 60 percent, yes.

MEMBER WALLIS: And there's no need to do
t hat .

MEMBER S| EBER. There were no changes.

MR. BURRELL: There's no change in
response tine.

MEMBER S| EBER:  That | saw.

M5. BROAWN: And that's pretty consistent
with that.

MEMBER WALLIS: It's not needed. You have

checked that it's not needed or you just accept it
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wi t hout question?

M5. BROMWN: Well, part of our base
assunptions were already performed as part of the
CGeneral Electric extended power wuprate |icensing
topical report. So a lot of the assunptions that
we're using are based on that first or initial review
So those aspects were covered in the initial safety
eval uati on approval of that topical report. So that's
one of those assunptions. So what we do --

MEMBER WALLI'S: Ckay. Your assunption is
that the report applies. But in the report, it's
actual ly eval uated whether or not there's a need for
any nore rapid response of instrunentation.

MEMBER S| EBER: Well, they would not
change the response of the instrument because that's
sort of inherent in the way the instrunent is built.
They would lower the set point that it would trip
earlier.

MEMBER CORRADI NI :  Make it nore sensitive.

MEMBER SIEBER: | can't recall in any
scal i ng manual that anybody ever did that.

MR. BURRELL: That's correct.

MEMBER ABDEL- KHALIK: Are there any
paraneters that the operators are required to nonitor

during enmergency conditions that would force a
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paranmeter to be outside the range of any instrunent
when operating at 120 percent power?

M5. BROWN: Dave.

MR. BURRELL: No, there's not. Al the
instruments would be on-scale as they've been.
They've re-scaled for 120 percent and for any
energency condition, they would be on-scale and no
operator action to conpensate.

M5. BROAN: | think we've probably already
hit all of that for 120 percent. As far as the 120
percent review, the simlar Unit 1 since credit is not
taken in the transient analysis for these two
functions, these functions are not safety-limt
related and therefore there was no need to provide
additional controls. To ensure the acceptable nargin
to the safety limt consistent with the set tenper
2006 approval is required.

The staff found that the all owabl e val ue
changes acceptabl e as al |l owabl e val ue changes used a
net hodol ogy accepted to the staff. The val ues
sel ected were conservative to the cal cul ated val ues
which ensured the set point changes nmaintain
sufficient margi ns between operating conditions and
the trip set points and do not significantly increase

the likelihood of a falsetrip or failure totrip upon
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denmand.

MEMBER WALLIS: So did you evaluate this
l'i kel i hood?

MS5. BROMN: |'m sorry.

MEMBER WALLIS: When do you say "do not
significantly increase the |likelihood" howbigis the
l'i kel i hood and what's the increase init? Is this a
judgnment or is this based on anal ysis?

M5. BROWN: This is an engineering
j udgnent .

MEMBER WALLIS: So you just think that
that's true.

M5. BROWN: W believe it's consistent
with what we saw, what was approved, in the topical
report.

MEMBER WALLI'S: But there's no attenpt to
eval uate the increase in |likelihood of a false trip?
Just sonebody guesses that that's probably the answer
or does soneone now anal yze it?

MEMBER S| EBER. Look at changes.

MEMBER WALLIS: It's an engineering
j udgnent or does sonebody --

M5. BROMN: Yes sir, it's an engineering
j udgnent .

CHAI RVAN BONACA: What you're saying is
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that process paranmeters cone closer to the trip set
poi nt s.

M5. BROMN: You're tal king about the set
poi nt met hodol ogy. That was part of what the --

CHAI RVAN BONACA: | ' mtal ki ng about
mai ntaining sufficient margin between theoretical
conditions and the trip set points.

M5. BROAN: Yes sir. And that's part of
what the staff evaluated when we | ooked at the set
poi nt met hodol ogy back in Septenber.

CHAI RVAN BONACA:  Yes. But in the context
of this statenment, what do you call a false trip?

M5. BROAWN:. \What do we call a false trip?

CHAI RVAN BONACA:  Yes.

M5. BROWN: | don't know --

MEMBER WALLIS: |If this greater noise can
be created by this uprate for instance, greater noise,
you mght get nore false trips because the stepping
over sone --

MEMBER SI EBER.  BWRs you getaT trips that
are sonetines fal se because the signal is noisy.

MEMBER WALLIS: 1Is this based on
experience with other systens, other reactors, or
somet hing, other plants? This statenent.

M5. BROMN: It's nore of a generic
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st at ement .

MEMBER WALLIS: Is it just a guess? |
nmean is it a guess in the doc? |I'mtrying to --

M5. BROAN: It is our outcone based on our
engi neering judgnent.

MEMBER WALLIS: But there's no evidence
you can give me that will help convince ne.

M5. BROWN: Probably not.

MEMBER WALLI'S: A | ook in your eyes, do |
have sonething --

MS. BROMN:  No.

MEMBER ABDEL- KHALI K: Has there been any
false trips as you define them --

M5. BROAN: Not that we're aware of.

MEMBER ABDEL- KHALIK:  -- at Units 2 and 3?

M5. BROMN: No sir. 1'mlooking at the
Li censee.

MEMBER ABDEL- KHALI K: Has there been any
false trips as you define themin any plant?

MEMBER S| EBER.  You guys woul d know. W
woul dn' t know.

MEMBER WALLI S:  Upon upr at e.

CHAI RMAN BONACA:  Especially a plant going
t hrough an EPU.

MS. BROMN: No sir. Not that we're aware
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of .

MEMBER WALLI'S: When you wite a statenent
like this, you' re always going to be asked or could
al ways be asked to defend it.

M5. BROMN:  Yes sir.

MEMBER WALLIS:  And it's useful to have an
argurment other than the "W believe."

M5. BROMWN: Thank you.

MEMBER SI EBER: Usual |y the argunent rests
on what changed.

M5. BROWN: Yes and for the nost part,
not hi ng has changed.

MEMBER S| EBER: You nay not know what the
baseline failure rate is and if you didn't change
anything, the baseline failure rate isn't going to
change. So you | ook at what you changed and try to

evaluate that. That's what the staff should be

| ooki ng at.

MEMBER WALLIS: Is sonebody held
accountabl e? | nean suppose they go up to EPU and
they start getting false trips. |s sonmeone held

accountable for this statenent?

MS. BROWN: The Licensee.

MEMBER WALLI'S: You made the statenent.

MS. BROMN: Yes sir.
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MEMBER SIEBER: It's in the SER

M5. BROMWN.  Yes.

MEMBER PONERS: It doesn't matter. The
Licensee is still the one that's held accountabl e.

M5. BROAN: Yes. |In the end, they --

MEMBER POWERS: So you can never | ose.
Get two or three of themand they showup on a little
chart where the color turns fromgreen into white or
eventual ly yel | ow.

CHAI RVAN BONACA: Ckay. Shall we take a
break?

M5. BROMN: Yes sir. Thank you.

CHAI RVAN BONACA: W'l |l get back at 10: 35
a.m Of the record.

(Whereupon, at 10:19 a.m, the above-
entitled matter recessed and reconvened at 10:36 a. m
t he sane day.)

CHAI RVAN BONACA: Back on the record.
Okay. Before we start with the agenda, there are a
couple of representations, one from M. Lobel
regarding suction strainers. He'll give us sone
information. These are all questions that were
received this norning. And also from M. Crouch, |
bel i eve, on vortexing, sonme of the issues that have

been raised. So we'll go with you.
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MR. LOBEL: This is Richard Lobel of the

staff. |I'mnot sure what the question was. Could
sonmebody state the question?

CHAI RVAN BONACA: Unfortunately the guy
that raised the question is not here right now |
coul d paraphrase, but let's --

MR. LOBEL: | understand it had somet hing
to do with the debris generation.

CHAI RVAN BONACA:  Cenerati on.

MR LOBEL: O naybe | could just --

MEMBER POVNERS: | believe this is a
presuned m sunderstanding. Ah, here he is. [1'Il let
himarticulate it hinself. Not you. You're up. He
needs to know what your question is.

MEMBER BANERJEE: Wi ch question?

MR LOBEL: On debris.

CHAI RVAN BONACA: On debris generation
because there is some -- He can provide sone answers
to the question raised this norning regarding debris
generation, how it was accounted for, the MPSH
cal cul ati on.

MEMBER BANERJEE: Renenber. |Is it the
i ssue about how much debris is generated based on
there's no accounting taking of the energy deposition

or apparently none?
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CHAl RMAN BONACA: O how it was?

MEMBER BANERJEE: O how it was taken?

CHAI RVAN BONACA: | believe that --

MEMBER BANERJEE: | think | understand how
the debris calculation is done which is just to | ook
at a zone of influence and say nore or | ess everything
is destroyed within that zone.

CHAI RVAN BONACA:  Ri ght .

MEMBER BANERJEE: So it's nore or |ess
i ndependent than of how much energy is deposited.

CHAI RVAN BONACA: The question was nore
how is it accounted in the head cal cul ati on.

MEMBER BANERJEE: Well, it goes to the
sunp then. Right?

MR. LOBEL: There's an assunption of a
break, different breaks at different |ocations or
analyzed to find the worst break. The volune of
debris in the zone of influence is assunmed to be
transported to the suppression pool. Depending on
what location it is in the containment, there are
different fractions of the debris that are assuned to
reach the suppression pool depending on the height
because there's different floor |evels that are going
to capture sonme of the debris. But debris that isn't

captured at these different | evels is assumed to reach
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the suppression pool and it's assumed then to be
distributed to the strainers and | believe if |
remenber right the assunption that TVA nmakes is they
det erm ne which strainer receives the nost debris and
then they assunme all that strainers, all four
strai ners, have that anount of debris. The debris is
accounted for in the head I|oss calculation by
determning first the clean screen head | oss and t hen
addi ng the head | oss due to the debris to that. Then
that head loss is included in the loss term of the
MPSH cal cul ati on.

MEMBER BANERJEE: Right.

MEMBER WALLIS: And it's a fairly snall
part of the loss term isn't it?

MR LOBEL: Yes.

MEMBER BANERJEE: Well, at the highest
flows it's not that small because it's 3 or 4 psi,
isn't it?

MR LOBEL: | don't renenber what the
nunbers are for Browns Ferry.

MEMBER BANERJEE: Right.

MR LOBEL: |It's nore than it was for
Ver nont Yankee.

MEMBER BANERJEE: Yes. And the question

| had originally was how much fibrous insulation was
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there and | think it was answered by saying that there
isn't very nuch because --

MR. LOBEL: The only fibrous insulation is
in sone of the containnment penetrations and that was
consi dered by assunm ng that the material in the
penetration that had the largest quantity rel eased
t hat fibrous nmaterial into the, eventual |y,
suppressi on pool. But when you do --

When there's RM, you really look at it
two ways. You do one calculation with the RM and you
do anot her calculation with the fibrous material and
you determ ne which one gives the highest head | oss.
And for Browns Ferry, it was the RM. They assuned
that the strainers are saturated with the RM
i nsul ati on.

MEMBER BANERJEE: And the fibers -- In
Vernmont Yankee, | renenber the issue was that when
they did the tests with these disks that they | ooked
at single disk pressure |losses but then you stack
them O course, there was an additional bl ocking
effect duetothe fibers gettingintothe interstitial
spaces which wasn't properly accounted for.

MEMBER WALLI'S: |Is that what you nean by
saturated? Wat do you nmean by saturated?

MR. LOBEL: Saturated for the given flow,
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only a certain anount of the RM is going to remain
attached to the strainer and produce the head | oss.
There's only a certain anmobunt that that's going to
stay next to the strainer surface.

MEMBER WALLIS: Saturated, | had -- Wen
| read saturated, | had visions of these things buried
in RM. That's not the case.

MR, LOBEL: No.

MEMBER WALLIS: | still don't quite know
what's meant by saturat ed.

MEMBER BANERJEE: |'mgetting the report
printed so | can look at it in detail.

MR. LOBEL: Ckay.

MEMBER BANERJEE: |f we have any
guestions, we'll get back to you.

MR, LOBEL: |In terns of Browns Ferry
review, this area didn't get a lot of attention
because it's essentially a resolved i ssue. The staff
wote a letter to Browns Ferry back in 1999 sayi ng we
agree with the approach that you took and for the
power uprate the questions that were asked were just
along the line of is there any di fference bet ween what
you' re doing now and what you did back then for the
| ast review that the staff |ooked at.

The answer was essentially no. The higher
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flow rates were |ooked at. W did ask about the
change in the flowrates and they were consi dered. So
we didn't go back and re-revi ewtopical reports or the
URG net hods or all that again. It was just to | ook at
i f there had been any changes due to t he power uprate.

MEMBER BANERJEE: So they were still
drawi ng through four strainer banks simultaneously
when you had that original review

MR LOBEL: Yes.

MEMBER BANERJEE: So the geonetry hasn't
changed.

MR. LOBEL: No, the geonetry hasn't
changed and for Unit 1, they have nade the statenent
that the strainers are identical to what was installed
in 2 and 3 and the nethods are identical.

MEMBER BANERJEE: so when you have an
increase in power, do the flowrates go up or do the
flowrates stay the same?

MR. LOBEL: The punp flow rates?

MEMBER BANERJEE:  Yes.

MR. LOBEL: The punp -- Sone of the punp
flowrates went up. They determned that in the short
term LOCA the flow rate of the core spray punps was
hi gher than what had been assuned before. It was like

| presented yesterday around 4,000 GPM i nstead of
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3,000 GPM For the Appendix R event, there were a

couple iterations, but the final flowwas around 9, 000
GPM

MEMBER BANERJEE: And for the RHR?

MR. LOBEL: For the RHR punps, | believe
the flows didn't change --

MEMBER BANERJEE: They were around 11, 500
or what ever.

MR LOBEL: Yes. Wll, that was for the
short term LOCA.

MEMBER BANERJEE: Right.

MR LOBEL: And then after that, 6,500 and
6, 500 was what was used for the other events. But the
other events don't have debris in this case. For
Vermont Yankee the ATWS event generated sone debris
but not for Browns Ferry because Vernont Yankee had a
relief safety wvalve +that discharged into the
containnment. So when they did their ATWS cal cul ation
for MPSH, they used the LOCA head loss term But
Browns Ferry doesn't have that configuration.

MEMBER BANERJEE: | had a question
regarding the head | oss due to the debris and | al so
had a question related to the vortex that would form
both of which --

CHAl RMAN BONACA: -- the vortex | believe.
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MR, LOBEL: Right. W've covered the

vortex --

MEMBER BANERJEE: But in any case, it's
treated inthis report. So let me -- I"'mgetting this
report printed out. Let ne look at it and if | have
some questions --

MR. LOBEL: |I'mnot sure the report talks
about vortexing. You're talking about --

MEMBER BANERJEE: Vort exi ng.

MR. LOBEL: You're talking about the URG?

MEMBER BANERJEE: No, there is a report on

MPSH.

MR. LOBEL: Ckay.

MEMBER BANERJEE: [|'Il1 tell you where it
says. |I'mugetting it printed, but let nme conme back to

you after |'ve looked at it if | have some questi ons.

M5. BROMWN: Al right.

MEMBER BANERJEE: It's a fairly extensive
report. It's TVA BFN TS 431, March 23, 2006

MR LOBEL: ©Ch, is that -- You're talking
about the --

MEMBER BANERJEE: Yes, it's a response to
NRC request for additional information regarding
critical core contai nnent over pressure.

MR. LOBEL: Yes. That was a letter in
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response to questions we asked.

MEMBER BANERJEE: Yes, and this is a 400
-- 393 page.

MR LOBEL: It contained their
cal cul ations, their MPSH cal cul ati ons.

MEMBER BANERJEE: That's what |' m | ooki ng

at .

MR. LOBEL: Ckay.

MEMBER BANERJEE: So once |'ve | ooked at
it if I have questions, |I'l|l address themto whoever.

MR. LOBEL: Ckay.

MEMBER BANERJEE: For the tine being, we
can nove on

MR. CROUCH: Eva.

M5. BROMWN.  Yes.

MR. CROUCH. W can tell you for sure that
report does not cover vortexing.

M5. BROMAN: Ckay.

MEMBER BANERJEE: Does not cover
vort exi ng.

MR. CROUCH: It does not cover vortexing,
but we have the answer to your vortexing question here
if you want to hear it.

MEMBER BANERJEE: Ckay. | thought it did

for some reason. There is -- Appendix 3 has the
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i ngestion of a steambubble or plune. That's not the
vortexi ng? Okay.

MR. EBERLEY: Bill Eberley with TVA. Wth
respect to vortexing, our strainer m ni rumsubner gence
at the upper corner of this device is approximtely
five feet as | nentioned yesterday and the flow area
of the strainer is approximately 298 square feet.

MEMBER BANERJEE: That's what flow area?
Is it --

MR, EBERLEY: The sunmation of the flow
t hrough the holes. Right?

VEMBER BANERJEE: What is the
circunferential -- This is cylindrical shape. R ght?

MR. EBERLEY: Right.

MEMBER BANERJEE: What is the surface area
of the cylinder? That's the relevant flow area in
t hi s case.

MR EBERLEY: We don't have that witten
down anywhere, do we?

PARTI Cl PANT:  No.

MEMBER BANERJEE: Not the individual
shacked di sk areas.

MR. EBERLEY: Four feet in dianeter or
sonmething |ike that?

PARTI Cl PANT: Yes, four feet in dianeter
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and four feet |ong.

MEMBER BANERJEE: It's four feet dianeter.
How | ong?

MR. EBERLEY: Four feet long, but it's a
series of stacked disks that have --

MEMBER BANERJEE: But those are not
rel evant because they are shacked. Right? 1It's the
external flow area which is relevant which is IId
what ever .

MR. EBERLEY: Right.

MEMBER BANERJEE: Tinmes d. So it's in
this case --

MR EBERLEY: Effective flow area relative
to the approach velocity is approxi mtely 300 square
feet and it gives an approach velocity of six feet per
m nut e.

MEMBER BANERJEE: Well, but that's not
what -- If it's four feet in dianeter and four feet
long, it seenms to ne it's closer to 12 times 4 which
is about 50 square feet if I"'mroughly right. So
that's -- You should get the approach velocity based
on that, not on the individual flow areas because
that's what's sucking. Right? | nmean we can draw and
discuss it, but it's clear.

MR. EBERLEY: Ckay. Based on a 300 square
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f oot area and we can debate whether that's the area or
not but based on that area and the maxi rumflowin the
short term through one of these strainers of 13,500
gal | ons per m nut e approxi mately, the FRD nunber cones
out to be 0.008 and the FRD nunber is |ess than about
0.6. Vortexes break up so that we feel like there's
essentially no potential for a vortex to format the
surface by --

MEMBER BANERJEE: Do it slightly
differently now.

MR. EBERLEY: Ckay.

MEMBER BANERJEE: Because only the top
half is operational. Miltiply it 12, that nunber.
You'l | get roughly the right FRD nunber then.

MR. EBERLEY: And what is your basis for
the top half being --

MEMBER SIEBER: | don't think so.

MEMBER BANERJEE: Because that's what's
sucking. Right?

MR EBERLEY: The whole strainer is in
play here. Right?

MEMBER BANERJEE: No. They are stacked
di sks.

MEMBER SIEBER: If you go all the way

around, it's drawing fluid.
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MEMBER BANERJEE: Yes, but fromthe point

of view of what's happening to the surface it's the
projection of the velocity field that matters. Right?
MR. EBERLEY: The strainer is designed to

have essentially a uniformintake velocity over its

par anet er .

MEMBER S| EBER: Regardl ess of the --
posi tion.

MR EBERLEY: And these stacked disks are
not identically the sane. They get -- The inner

di aneter gets snaller as you go i nward, outward, away
fromthe suction pipe.

MEMBER BANERJEE: But if you look at it
fromthe effect on the surface, okay, what the stacked
di sk 1 ooks like is a cylinder into whose walls a fl ow
i s going.

MR. EBERLEY: Correct.

MEMBER BANERJEE: \What we're really trying
to look at is the velocity field based on the surface
area of the cylinder.

MR. EBERLEY: Right.

MEMBER BANERJEE: This is what's sucking
the surface down. |In fact, if you look at the
velocity field around it, there will be some sucking

fromthe sides, but it's like behind the wake of a
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cylinder. So really it's the projection of the area
of the cylinder that you have to look at. The
projection of the area is strictly d 2 So it's 16
feet squared and the velocity if you calculate it
based on that, you took 360 squared. So it's a factor
of 20 higher, the approach velocity.

MR. EBERLEY: And the order of magnitude
on the FRD nunber is two order of magnitudes bel owt he
t hreshol d, 0.008 versus 0.6. So nmultiply it by 100 if
you wi Il and you're still well belowthe threshold for
a vortex to form That was the point.

MEMBER BANERJEE: Yes. That may be true
but it's a different velocity.

MR EBERLEY: W're so far below it that
in fact it wasn't thought to be a significant issue
here.

MEMBER BANERJEE: Ckay. Well, 1"l
revisit this.

MR EBERLEY: | understand.

MEMBER BANERJEE: And | ook at it carefully
nmysel f.

(OFf the record discussion.)

M5. BROMN: Okay. Wth that, can we -- Is
it all right to continue?

CHAI RVAN BONACA: Pl ease proceed now.
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MS. BROWM: For this area, the staff

review focused on plant operations and naintenance,
nor mal oper at i onal envi ronnent al rel eases, t he
irradiation effects on the pressure vessel internals,
of fsite doses fromdesign basis of accidents, contro
roomhabitability during accidents, the fuel isotopic
i nventory and t he react or cool ant i sot opi c
concentrations.

(OFf the record discussion.)

M5. BROMN: Some of the assunptions used
in looking at this area was that there was only a
small change in the reactor core design that the
exi sting counts for the updated final safety anal ysis
report renmined valid and that the radiol ogical data
dose i s changed only by the magni tude of the change in
t he radi ati on source.

The staff's review was focused -- The
staff's acceptance criteria was based on 10 CFR 50. 67
Part 20, Appendix | to Part 50 and GDC 19 Concern to
Control Room as well as accident specific criteria
stated in the Standard Review Plan, Section 15 and
Reg. CGuide 1.183.

MEMBER S| EBER: Does Part 100 affect it at
al | ?

M5. HART: Part 50.67 replaces the
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criteria in Part 100.

MEMBER KRESS: Excuse nme. | want Slide 3.
You went by alittle too fast for me. Does that |ight
bul | et nmean that you took cal cul at ed dose t hat was and
upped them by 20 percent?

M5. HART: No, they did not. They
recalculated it in a previous subnittal asking for an
alternative source term

MEMBER KRESS: They had to recalculate it
because the previous FSAR didn't use the alternative
source term

M5. HART: They had a previous alternative
source termthat included the power uprate | evel that
was approved back in 2004. So that's what's in there
currently in their FSAR

M5. BROMWN:  Wiich was a great question
because it led us right into our next slide on
alternative source term As Mchelle said, the
Li censee did deal with that source termissue in a
previously submittal that came into the staff on 31°
of July 2002. The submittal was for all three units
and the staff approved it, approved full scale
i mpl enentation of alternate source term on Septenber
27, 2004. That approval was for all three units at

assum ng 120 percent.
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MEMBER KRESS: What did they ask for --

What's | AWP

M5. BROWN: I n accordance with.

MEMBER POAERS: What did they ask for in
the alternate source tern? Was it strictly timng or
did they actually specify different radi onuclide --

M5. HART: They specified all of the
criteria in Reg. Guide 1.183.

MEMBER CORRADI NI :  Dana, can you just tel
ne a bit nore? So they reduced the source terms which
are typical on 10 CFR 1007

M5. HART: It changes the fractions of the
i sotopes in the core that are assuned to be rel eased.
It al so changes the tim ng of release fromthe core to
the containment. They additionally took sone credit
for deposition in the containment in that review and
t hey nade sure that the pHwas controlled so that they
woul dn't have re-evolution of iodine by using the
standby liquid control system

MEMBER CORRADI NI :  That's all in the 2002
subm ttal

M5. HART: That's correct.

MEMBER CORRADI NI :  Thank you.

M5. BROMN: We're ready. As a result, the

staff found that the source trash for the Radwaste
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systemanalysis -- criteria and then Part 20 Appendi x
| to Part 50. And it was consistent with alternate
source ternms of the radi ol ogi cal consequence anal ysi s
i n accordance with 50. 67 and the standard revi ew pl an
and as we said before the staff found this area
accept abl e for the radi ol ogi cal consequences for Units
1, 2 and 3 at 120 percent which was bounding for the
Unit 1 105.

MEMBER POWNERS: In the course of doing
this review, t hese revi ews, t hese vari ous
applications, do you look at the unfiltered | eakage
into the control roonf®

M5. HART: Yes, we do.

MEMBER POVERS: Control roons?

M5. HART: Control roons, yes.

MEMBER PONERS: And what is the tale of
t he tape here?

M5. HART: Let ne look it up. | do have
to confess | did not do the alternate source term
amendnent revi ew.

MEMBER POWNERS: For this plant, | can't
t hi nk of one that woul d be easier to do since that the
AST was designed for a sister plant.

M5. HART: Right. According to the SE

report that was witten by nmy colleague, that the
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Li censee did performtesting of the control room
habitability zones, and they used a boundi ng control
roomunfiltered and | eakage in their dose anal ysis.

MEMBER POAERS: Yes, the problemis that
what the Licensee clains and what actually exists are
sonetimes two separate things. You' re saying that he
tested this and so he has a good nunber and you don't
happen to know what that nunber is.

M5. HART: According to this, the filter
testing, | nmean, the tracer gas testing, excuse ne,
determ ned an in-|eakage rate of 3,815 CFM

MEMBER POMERS: So a pretty high
unfiltered in-I| eakage.

MEMBER KRESS: They have two ways of
testing that with the pressure gas. They go around to
all the penetrations and see and then add them up or
they can inject tracer gas into the whole room and
watch it decay with time. Do you know which way they
did that?

M5. HART: According to this, their
response to the Generic Letter 2003-01 on control room
habitability, they responded i n Decenber and t hey had
used tracer gas testing, the ASTMnethod. It does not
say which nmethod they used whether it was decay or

concentration and in that test they got an unfiltered
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and | eakage rate of only 600 CFM

MEMBER POWERS: These are stil
substantial unfiltered and | eakages.

M5. HART: Yes.

MEMBER PONERS: G ven especially where the
control roomis | ocated.

M5. BROMN: Bill, did you want to add to
t hat ?

MR. CROUCH. Yes. W're checking right
now, but just based on our nenory, the 3,815 nunber
that you got was an ol der test and when we did the
tracer gas test, it was significantly | ess than that
and we're calling right now to find out what the
actual nunber is.

(OFf the record discussion.)

M5. BROAN:. Were there any --

MEMBER POWAERS: Those unfiltered tests,
they can define it anyway they want to. But 600 CFM
is a pretty fair -- | nean what you've seen in the
original applications are things |like 10 and 20.
Vel |, nobody can live with that. So the true nunber
is higher than that and these are -- 3,815 is a
heal thy one. Six hundred is high.

M5. HART: But not terribly unusual.

VEMBER POVERS: Not unusual
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MS. HART: There are ot hers.

MEMBER PONERS:  Yes.

MS. HART: There are others.

MEMBER POAERS: And it has serious
i nplications on control roomhabitability for 30 days
foll owi ng a DBA.

M5. HART: That is correct.

CHAI RVAN BONACA: W'l wait for the --

M5. BROMN: Yes, do you want to wait?

(OFf the record discussion.)

MEMBER WALLIS: Wll, 3,500 CFMis a
t remendous anount.

MEMBER POAERS: Pretty healthy.

MEMBER WALLIS: Six cubic feet a second,
that's a breeze com ng through an open door.

MEMBER PONERS: Well, the unit contro
room probably has 10,000 cubic feet per mnute going
through it. | mean the control roons 1 and 2 are the
bi ggest room

CHAI RVAN BONACA: Do you have that nunber?

MR CROUCH: We're just calling right now
to get the nunber.

CHAI RVAN BONACA:  Ckay.

MEMBER CORRADI NI: Six hundred seens

reasonabl e. Three thousand --
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MEMBER WALLIS: In the original spec, it's
sormething |ike 10.

MEMBER POAERS: That's still pretty big.

MEMBER CORRADINI: That's still pretty
bi g, you think, six hundred.

MEMBER WALLI S:  Yes.

MEMBER POAERS: Well, you have to put it
in context.

MEMBER CORRADINI: Right. That's why I
was |istening to you sayi ng about 10,000 CFM for the
whol e.

MEMBER PONERS: And the context that's of
interest here is 30 days following a design basis
acci dent where you get the gap release and that gap
rel ease has to |l eak fromthe contai nment into the aux
building. Now the unfiltered | eakage out of the
containnment for MARK | BWRs actually is pretty |ow
If it's a MARK I, we'd probably be discussing this
a little longer. But for MARK |, | mean how much
| eakage do you have? There's just not very bad
penetrations and what not.

Ckay. So it's a nunber. But they pick
any number they want. They just have to do the safety
anal ysis and | presune that they have said yes fairly

weak and occupy because they require to occupy and rman
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the control roomfor 30 days followi ng a design basis
accident. | think it's safe to assune that it's okay
to do that.

M5. BROWN: Bill, did you?

MR. CROUCH: Yes. The nunber we're going
out to get is the unfiltered end | eakage that goes
into the control habitability zone. This is not any
ki nd of | eakage fromprimary contai nnent to secondary
contai nnent. Ckay.

MEMBER POAERS: Yes. You're going after
the right nunber.

MR, CROUCH:. Ckay.

MEMBER POAERS: Thank you

CHAI RVAN BONACA: Ckay. So let's nobve on
with this and then we'll --

M5. BROMWN: We'll have that as a foll ow
on.

CHAI RVAN BONACA:  Yes.

M5. BROWN. Radiation protection was
covered in staff's safety evaluation Section 2.10.
The mmjor areas of review for the staff dealt with
i ncreased source termproduction and as it applies to
t he public dose and environnmental inpact related al so
to the increased effluence, increased (Of the record

di scussion taking place at the same tine.) Nl6s, Cl15
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and offsite shine. The staff also | ooked at
occupational worker doses due to increased radwaste
and the public and environnental inpacts of that as
well as the liquid and gaseous effluence, solid
radwaste and the condensate polisher ion exchange
resins. The staff also | ooked increased core
inventory as well as the post accident and worker
dose.

MEMBER POAERS: It's not an irrationa
nunber .

MEMBER WALLI'S: Now this slide is like the
SER. 3458 is 105 percent. One hundred and twenty
percent is 3952.

M5. BROMN:  Yes sir.

MEMBER WALLIS: So it's an incorrect
statenent to say 3458 is 120. 3458 is 105.

M5. BROMN:. Yes sir. And you nmade us
aware of that yesterday and we're going through --

MEMBER WALLI'S: But now you put it on this
sl i de.

MEMBER CORRADI NI : They were -- There's a
time |ag.

M5. BROAN:. We're still going through the

MEMBER WALLI'S: Vhich one is it?
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M5. BROAWN:. Well, I'mgoing to get to that
in a second.

MEMBER WALLIS: | didn't see this slide
yesterday. | was just naking statenments that | found

this kind of thing in the SER and | didn't --

M5. BROMN:  Yes sir.

MEMBER WALLIS: And here it is again.

M5. BROMN:  Yes sir.

MEMBER WALLIS: It just supports the
evi dence.

M5. BROMN:  Yes sir.

MEMBER WALLI'S: So you didn't correct it?

M5. BROAN:. We're going through the safety
eval uation and going through and correcting that
first.

MEMBER WALLIS: But someone presumably
| ooked at this slide in preparation for the
presentation and didn't notice that it was w ong.

M5. BROMN: Yes sir, that's true.

MEMBER WALLI S: Ckay.

M5. BROAWN:. Al right. Wat we're trying
to get across withthis slideis just that the staff's
review was perfornmed with the radiological inpacts
proj ected at uprated conditions and therefore, the 105

percent review was bounded by those results.
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VMEMBER WALLI S: Now t he staff used 39527

MR PEDERSEN:. That's correct.

M5. BROWN: That's correct.

MEMBER WALLIS: And soneone has checked
t hat ?

MR. PEDERSEN: Actually, in ternms of the
oxi de dose particularly fromthe increased N16 in the
turbine building, the limting paranmeter is not NRC
regulation. 1It's EPA 40 CFR 190 which is 25 mllirem
fromthe entire fuel cycle. So we had to the shine
fromall three units operating at 120 percent power of
their original licensed power which is only a 15
percent increase fromthe current |icense power for
Units 2 and 3 but a 20 percent increase from the
original and current |license power for Unit 1. It was
somewhat conplex but the bottom line is that we
consi dered the shine and the inpact to the nenbers of
the public from all three units operating at 120
percent of their original |icense power. And I
apol ogi ze for the m stake on the slide.

MEMBER KRESS: Did anybody think to see if
the site has arisk that's related to the safety goal s
HOs? Has anybody checked to see how far it was from
the QHGCs up or down?

MR. PEDERSEN: | don't understand the
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guesti on.

M5. BROMN: Yes, I'msorry. | couldn't
gui te hear you.

MEMBER PONERS: Coul d they ask you to do
sonmething that's inpossible to do?

MEMBER KRESS: | quite often do that.

(Several speaking at once.)

MEMBER CORRADI NI : That wasn't a test.
You can di sagree on this one.

M5. BROWN:  Thanks.

(Laughter.)

MEMBER KRESS: The question was we have
three plants on the site at relatively high power
upping the 20 percent and if you did a Level 3 PRA,
you coul d see whether the site neets the safety goals
whi ch are not requirenents, the QHOs, but it woul d be
nice to know whether it falls well above themor well
bel ow and then just out of curiosity, did anybody make
that eval uation just to see?

M5. BROWN: That's a great question and
M. Stutzke will be back.

MEMBER KRESS: He'll be here. He'll tel
us.

M5. BROAN:  Yes sir.

MEMBER PONERS: He will too.
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MEMBER KRESS: Marty will tell us.

MEMBER CORRADI NI :  Marty knows all.

M5. BROMN: Marty knows -- He's our risk
guy.

MEMBER POAERS: You don't want to do this
because as soon as Marty gets up there and announces
a nunmber Dr. Kress is going to say "Oh, yeah. D d you
take into account risk during shutdown operations?"

MEMBER KRESS:. You're right.

MEMBER PONERS: "Did you take into account
si ze neasures?"

MEMBER CORRADI NI :  Fire.

MEMBER KRESS: Yes, |'mjust setting him
up.

MEMBER POWERS: So you are making life
m serable for Marty.

M5. BROAN: It's ny job.

MEMBER POAERS: Which is an unkind thing
to do because he can't retaliate.

MEMBER KRESS: He's such a good guy, too.

MEMBER PONERS:. He can't get even

M5. BROMN: Well, we could turn and ask
the Licensee but the risk guys ran out of the room
So we'll leave it at that.

(Laughter.)
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MEMBER KRESS: GCkay. [|'ll wait unti

Marty is in.

M5. BROMN. Let's go onto -- | guess
Roger sort of touched on these but these were the
acceptance criteria that the staff focused on as part
of the review, the 120 dose limt, 40 CFR 190 as wel |l
as Appendix | to Part 50 and the gui dance provided in
NUREG 737, the TM action item 2B2 on post acci dent
wor ker dose. In conclusion, the staff found that the
radi ol ogi cal protection was acceptable based on the
fact that the results of 120 percent review bounded
t he operation of 105 as well as it met the acceptance
criteria we previously discussed as well as the fact
t hat the Li censee's prograns assure that any i ncreases
will be made as low as reasonably achievable.
Therefore, the staff found that the radiol ogical
protection area was acceptabl e for 105 percent and 12-
percent for all three units.

Were there any additional questions?

MEMBER WALLI S: How cl ose does it come to
what' s accept abl e?

MR. PEDERSEN: How cl ose does --

MEMBER WALLIS: How close is it to what's
accept abl e?

CHAI RVAN BONACA:  The limts.
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MR. PEDERSEN. For the 40 CFR 190, 25

mlliremper year, the calculation of all three plants
operating at 120 percent power was slightly |l ess than

two rem per year. So there's quite a bit of margin

t here.

MEMBER WALLIS: A lot of margin, okay.

MR PEDERSEN: Yes. The 10 CFR 20, dose
l[imt, that was 100 mllirem So obviously it's a
smal | fraction of that as well in ternms of the public.

(OFf the record discussion.)

MEMBER WALLIS: So it's well away fromthe
limts.

MR. PEDERSEN: Yes.

MEMBER WALLIS: Ckay. Thank you.

CHAI RVAN BONACA:  (Ckay. So let's nove on.

MEMBER POWERS: Just out of curiosity,
what' s t he annual rel ease during nornal operations for
t hese pl ants?

MR PEDERSEN: | don't have those nunbers
off the top of ny head.

M5. BROMWN: Bill, did you guys have the
nunber for your annual rel ease rate?

MR. PEDERSEN: They are a small fraction
of Appendi x | design criteria which are in the order

of 5, 10, mllirem a year. Their effluent report
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whi ch has been nore than a year since | reviewed it

during the review, but it was a small fraction of

that, less than a percent or tw of as far as
ef fl uence.

MEMBER POWNERS:. |'m |l ooking for the
curies.

M5. BROAWN:  Bill.

MR. PEDERSEN: | don't have that nunber.
W can get it but | don't have that nunber.

M5. BROMN: Yes. TVA is going to get back
to you, Dr. Powers.

(OFf the record discussion.)

CHAI RVAN BONACA: (Okay. So we can nobve on
to the presentation on steamdryers, | guess.

M5. BROWN:  Yes sir.

CHAI RVAN BONACA: Now we're going to see
t he engi neeri ng.

(OFf the record discussion.)

MR. CROUCH: Eva, before you get started.

M5. BROMN:  Yes sir.

MR. CROUCH. When you go into steam
dryers, you need to be conscious of the fact that if
you get into proprietary information we need to know
t hat .

M5. BROAN: | think when we go into steam
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dryers, it's very high level, regul atory speak.

MR. CROUCH:. Ckay.

M5. BROMWN: If we need to get into
details, we'll be mndful to it.

MR. CROUCH:. Ckay.

M5. BROAWN: All right. This presentation
addr esses t he mechani cal and civil reviews provi ded by
the staff and the staff's safety evaluation Section
2.2. These anal yses were perforned by the Licensee at
120 percent. Therefore, this entire discussion is
applicable for all units at 120 percent and conpl etely
bound to Unit 1 105.

For power uprate, the unit sees increased
tenperature and pressure. As part of the review, the
staff evaluates the structural integrity of the
pressure retaining conponents including the nuclear
steam reactor pressure vessel internals and core
supports, the seismc and dynamc qualification of
equi pnent as well as a review of the steamdryer and
potenti al adverse effects.

The staff's evaluation found that al
ef fect ed conponent s and supports were eval uat ed and an
anal ysis perfornmed consist with the extended power
uprate licensing topical reports. The staff also

found that seismc |oads remain unchanged and the
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original LOCA dynam c |oads including pool swell
condensation, oscillation and choki ng renmai n boundi ng
up to 120 percent and the calculated stresses and
curmul ative fatigue usage factors were |less than the
Code allowable limts.

MEMBER POWNERS: When you say that you
found that the seisnm c | oads remai ned unchanged, you
| ooked around and said "Cee, | can't understand how
all this new hardware they're going to bring inis
goi ng to change the frequency."

MR WJ. Seismic analysis is sinply not
affected by EPU. So the stress bel ow they have in the
past. It's still valid. 1It's still applicable.

MEMBER PONERS: But if we |ook at --

MR WJ For Unit 1, Unit 1 the use --
That's a good question. Unit 1, the use of seismc,
the previous seismc, and use of ol der |oad
conbi nations for the anal ysis.

MEMBER POWERS: But if we |ook at the
seismicity of the east coast as it's concerned today
conpared to when the FSAR was witten for these
pl ants, what do we find?

M5. BROWN:  Kamal

MR. MANCLY: This is Kamal Manoly. |I'm

the Branch Chief for the Cvil and Mechani c Branch
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The seismicity issue really has no relevance to this
power uprate review. | nmean the plant is licensed for
certain seisnmc requirenments and t hat's what we expect
themto stick to. The new seismcity affects the new
pl ants which we're not discussing right here.

MEMBER POAERS: | presume the seismicity
affects all plants.

MR. MANOLY: In terms of --

MEMBER POVERS: And you can talk to ne
| egalistically about what seismicity you'll take into
account, but the fact is that the new assunptions, the
current state of the art, on seismicity is in fact
applicable to the existing plants.

MR. MANOLY: No, that's correct. |'mnot
saying that unless it changes. But it does not change
the licensing basis for this plant. | nean if we want
to consider whether the -- perhaps we change the
licensing basis because of new information on
seismcity, that's a whole different discussion. |
think John was trying to articulate that the seismc
anal ysis was unaffected by power uprate because the
structural nodel is essentially the sane. The nasses
are essentially the same and they basically are
foll owi ng whatever they're |licensed for.

MR WJ The EPU, no nore fromthe ERTR
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the topical reports, we are conmitted to eval uate the
di fference between t he EPU and t he current operati onal
systens or current conditions which is --

MEMBER PONERS: But it seens to ne --

MR WJ: That's why the design basis. The
design basis is the one. The seismic is the use in
t he design basis which you consider that's inportant
for this EPU use.

MEMBER POWERS: You probably have
correctly outlined the task of this job, but the job
of the staff is also to assure adequate protection of
the public health and safety. And so the question
pose to you is have you |ooked at the changes in
seismicity and as it assuned to exist now and
concluded that that does not inpinge on this plant
provi di ng adequat e protection to the public health and
safety.

MR MANCLY: | don't believe -- | think
there is another effort that was done. | can't recal
when we di scovered the new informati on of seismcity
that addressed the plants on the east coast and |
think that in NUREG CR which | can't renmenber the
nunber, but that's really relevant to answer your
guestion. But for the power uprate we don't revisit

t he sei smc assunptions as | ong as they existed in the
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licensing basis to the plant. | nean your question is
very relevant but | think that's addressed in a
di fferent exercise and | can get you nore information
on that.

MEMBER POAERS: | guess |I'm fishing around
to understand. | certainly amacutely aware of the
changes of seismicity at sites Cinton, Gand Gul f and
Nort h Anna whi ch kind of ring or formsone sort of an
arc across this plan. |1 amnot aware of nmjor changes
in the seismcity at Browmns Ferry. M suspension is
that they're small but | don't know that for a fact.

M5. BROWN. Bill, did you want to add
somet hi ng?

MR. CROUCH: Yes. Renenber as John says,
the uprate itself doesn't change the seismc |oads,
but we have been reanalyzing Unit 1 for all the
seismc |loads as part of the restart and when we did
that, we assumed the |oads associated with the 120
percent wuprate. So it's in the analysis using
what ever equi prent was added into the plant or
replaced in the plant as part of the restart process.

MEMBER POVNERS: What |Im asking is as your
seismc source term what |'meffectively askingisif
| build a new plant at this site would |I change the

seismc source termsignificantly fromwhat you have
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in your FSAR for these plants recogni zing things have
happened in the | ast 20 years over what the perceived
seismicity of the east coast is. |n sone cases,
that's fairly dramatic. | suspect for your site it's
not very dramatic, but | don't know that for a fact.

MR CROUCH: | think it's --

MR WJ: Dr. Power, you have a good point.
Regarding the seismics, the evaluation of the
seismcs, inthe 80s, we have SEP, seism c eval uation
program and in the "90s, we also |looked at all this
seismicity, look at all the seisnmic effects only if
SECY related by we called it USI and result of SECY
i ssue, USIAfor instance. In that sense, we |ooked at
all this SECY rel at ed equi pnent to nake sure that al
t his SECY rel at ed equi pnent i s ready for the shutdown.
Yes, fromthere --

(O f the record conment.)

MR WJ For the Unit 1 site. Unit 1 we
just finished.

MR. MANCLY: It's the last plant we did
USI 46 for. W had conpleted all the USI 46 in the
"90s and Browns Ferry Unit 1 was the last plant that
we di d safety eval uation for, A46 i npl enentati on which
was for qualification or seisn c adequacy of plant

equi pnent for safe shutdown. But that's still based
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on the assunptions of the original seismcity that the
plant was licensed for and | want to answer your
guesti on.

MEMBER PONERS: What |I'mtelling you is
that it's changed dramatically.

MR MANCLY: Yes, | understand that. |
under st and what you're sayi ng.

MEMBER POWNERS: And so |I'm asking the
guestion. Does this plant still provi de adequate
protection to the public health and safety with
respect to seismc?

MR. MANOLY: | think the conparisons for
the change in seismcity, we have that, the staff has
that and we can present that to you. But | just
want ed to decouple fromthe power uprate.

MEMBER POWERS: Absolutely. This is
out side of that discussion.

M5. BROWN. But the question you asked the
staff is do we have reasonable assurance of the
ability of these plants to operate uprated conditions
given the seismcity that we're aware of it and |
believe the answer to that is yes. W don't have any
information that |'m aware of that suggests that we
shoul d change or alter that determ nation at this

poi nt. Should we receive additional infornation,
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we'll go ahead and take a look and then nmke an
eval uation at that tine.

MEMBER POAERS: | guess | woul d be happy
to provide you information that says that the
seismcity has changed.

M5. BROMN: Thank you sir.

MEMBER POVERS: \What | don't know is
whether it's changed significantly.

M5. BROMWN: Thank you.

MEMBER SIEBER: But if that's the case,

it'"s unlikely to affect just the uprate.

M5. BROWN: It would affect -- Yes sir.

MEMBER POAERS: -- turning the fan on in
t he norni ng.

M5. BROMN: Yes sir. W definitely -- If

you have indication.

MEMBER ABDEL- KHALI K: Do any of the
changes made at Unit 1 in conmponents and/or piping
have any inpact on the limting seismc |oads?

M5. BROAN: | believe the first thing on
our slide. Does that answer your question?

MEMBER ABDEL- KHALI K:  So have you anal yzed
all the changes that have been nmade to Unit 1? 1In
ot her words, it just gratuitously turned out to be the

exactly the sane as it was before.
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M5. BROMN: Bill, would you like to

comment ?

MR WJ It was different

MEMBER ABDEL- KHALI K: | mean the statenent
says "remai n unchanged."

M5. BROMWN: CGo ahead.

MR. CUTSINGER: This is Rick Cutsinger,
TVA G vil Engineering Manager. The analysis that we
did for seismc is exactly the sane nethods and
processes we used for Units 2 and 3. The criteria and
t he all owabl es are all the sane and we mai ntai ned al
the allowable stresses of all the conponents within
our stated criteria.

MEMBER ABDEL- KHALI K:  So did they analyze
t he changes i n conponents and/ or piping that had been
made in preparation for getting this unit restarted
have had no inpact on the result of these anal yses.

MEMBER ABDEL- KHALI K:  The changes in
pi ping and conponents were reanalyzed to make sure
they were in conpliance with our criteria.

MEMBER ABDEL- KHALI K:  Ckay. Thank you.

MR WJ. W have | ooked at the results
hiding in the conponents regarding the stresses and
curmul ative for the uses factor. They are bel ow the

limts, all below the limts, which satisfies the
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code, all of them So that neans it's adequate.

M5. BROAN: And the information that we
sort of went over also staff found applicable for the
NSSS and the balance of plant piping. Wat we're
saying is that the limting size of |oads remain
unchanged. The nost limting LOCA dynam c | oads
remai n  boundi ng. The cal cul ated stresses and
accurrul ative fatigue usage factors were |l ess than the
code allowable Iimts and there is also the
consi derati on because this added confidence at | east
when we're talking about Unit 1 that Units 2 and 3
have successfully operated 105 percent power since
1998 wi t hout i nci dent.

When we | ooked at the seisnm c and dynam c
qualification of equipnent, the staff also found no
change in the seisnmc |oads, no new pipe break
| ocati ons or pipe whip and jet inpingenent targets, no
i ncrease in pi pe whip and jet inpingenent | oads and no
increase in the SRV and LOCA dynamic |oads. As a
result the staff found the seism c and dynam c
gualification renmai n acceptabl e.

Al right. | know you've been waiting for
this. The staff is aware that there has been a | ot of
di scussion regarding the status of the steam dryer

review. The Licensee has indicated to the staff that
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Unit 1 steamdryer and steamsystemdesign is simlar
to that of Units 2 and 3 and has been nodified to be
nore robust and stronger than the Units 2 and 3 and
that those units have operated 105 percent since the
late "90s without evidence of dryer cracking. The
staff feels that these facts provide reasonable
assurance that Unit 1 should be able to operate at 105
per cent .

CHAI RVAN BONACA: The SER says that in
fact Units 2 and 3 devel oped cracks.

M5. BROMN:  Yes sir.

CHAI RVAN BONACA: And that they had
certain repairs that you have now i npl enented on Unit
1. So | nean why do you say there were no cracks?

M5. BROMWN: Yes sir. | believe Bil
di scussed that a little bit yesterday what the issues
were with that cracking. Bill or --

MR. VALENTE: This is Joe Valente. The
crack, Dr. Bonaca, was associated with I GSCC, the
mat erial and a slightly undersized weld. It occurred
on both the previous Units 2 and 3. W did have
indication of a crack on Unit 1, sanme weld, sane size
weld. So that repair has been made on the Unit 1
dryer.

CHAI RVAN BONACA:  If | renenber you nade
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two nodifications to the Unit 1 dryer.

MR. VALENTE: Yes, and we changed out tie
bars and the cover plate.

CHAI RVAN BONACA: | renenber.

MR VALENTE: And outer hood fix.

MEMBER S| EBER. Wear type dryer. Right?

MR. VALENTE: Sl ant hood type.

MEMBER S| EBER: Sl ant hood, okay.

CHAI RVAN BONACA:  Ckay.

M5. BROMN: However, the staff is keenly
aware that small changes in configuration have the
potential to result in nuch different acoustic
effects. As aresult, TVAw Il monitor the Unit 1
mai n steam pressure fluctuation of vibrations and
conduct wal kdowns during power ascensions.

MEMBER WALLIS: What kind of vibrations
are going to be nonitored?

M5. BROWN: Bill, did you want to field
t his?

MR. VALENTE: Joe Valente again. Dr.
VWallis, what we're going to do is put on the strain
gauges to nonitor the change in the main steamli nes.

MEMBER WALLIS: Main steamlines.

MR. VALENTE: Main steamlines to get the

pressure fluctuations to project back on to the dryer
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hood. In addition to that, we're going to nonitoring
recirc pipe, feedwater pipe.

MEMBER WALLIS: So you're using strain
gauges to get the pressure fluctuations. You' re not
nmeasuring the pressure fluctuations directly.

MR VALENTE: No. Now --

MR. WJ:  You also indicated in one of the
responses piping vibration will be nonitored with the
renote sensors, cameras or instrunents. Also there
are sone extra nmeters will be installed and | think
that in one of the slides we also indicate that the
Unit 1 steamdryer -- Let's see. Were extra neters
or neasurenents, okay, power sensory procedures. The
steamtypi ng accel erati on neasures every 2.5 percent.
In other words, there will be extra neters installed
on the nmain steamdryer.

MEMBER WALLIS: It's not pressure you're
nmeasuring directly. It says here pressure. |It's
actually the vibration of the pipe you're neasuring or
the stresses in the pipe.

MR. WJ. The pressure --

MEMBER BANERJEE: It's the hoop stress.
What are you actually -- Can you tell us what you're
nmeasuri ng?

MR. VALENTE: The hoop stress with the
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strai n gauges.

MEMBER BANERJEE: And are you putting in
accel eroneters as wel|?

MR. VALENTE: Yes. Wat John was all udi ng
to, we are going to place acceleroneters and sone
LDTDs on main steam recirc and feedwater lines. In
addi tion, our systemengi neers, AL E. Wlls, will have
the capability with hand-held instrument to neasure
vibration out in the plant on these lines and that's
all inthe plan for the power ascension for --

MEMBER WALLIS: So this is not really a
true statenent. You're neasuring fluctuations and the
stresses in the pipe wall and you're neasuring the
accel eration of the pipe wall.

MR. VALENTE: The pi pe.

MEMBER VALLI'S: You're not measuring steam
pressure fluctuation.

MR. VALENTE: No.

MEMBER SIEBER: You said you had ei ght
poi nts where you could | ook. Where are those points
at?

MEMBER BANERJEE: Do you have a di agram or
somet hi ng?

MR VALENTE: Yes, we have a slide we can

put up if Len can get his conputer.
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MEMBER CORRADI NI :  Swap conputers.

MEMBER BANERJEE: And you're not
instrunmenting the dryers at all.

MR. VALENTE: No sir.

MEMBER BANERJEE: Now |i ke what --

MR. VALENTE: No sir.

MEMBER WALLIS: And what's this wal kdown
tell you? You walk down and you say the pipe seens to
making a noise or what is it you |look for when you
wal k down this thing?

MR. VALENTE: W know what the plant
behavior is on Units 2 and 3. W expect the sane
pl ant behavi or on our bal ance of plant piping systens.

MEMBER WALLIS: You know what kind of a
noi se it makes when you wal k beside it and when you up
t he power, the noise nay change.

MR. VALENTE: That's correct.

MEMBER WALLIS: At that sort of |evel.

MEMBER ABDEL- KHALI K:  What frequency
ranges are we tal ki ng about here?

M5. BROWN: Isn't that one of our --

MR. VALENTE: The frequency range is fine.

M5. BROMN: It's okay.

MR. VALENTE: But let ne go through the

strain gauges first since we have the slide up. Wat
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we' ve done is on all four steamlines at two | ocations
on each steamline laid an array of eight strain
gauges to measure the differential -- On each steam
line, we've been putting an array of eight strain
gauges circunferentially around the pipe to neasure
t he hoop stresses and fromthat hoop stress, we then
develop a differential pressure that is then converted
into aload that's generated back onto the steamdryer
for anal ysis purposes.

MEMBER CORRADINI: And you do a
conputation to inpress what the pressure is at that
spacial location back to the dryer? Are you just
usi ng the sane pressure?

MR VALENTE: Yes. No, there's an
analysis that's done. To get into the analysis
aspect, we'll have to go into closed session because
that's proprietary docunentation

MEMBER BANERJEE: Now sone neasurenments of
this nature are being made on Quad Cities --

MR. VALENTE: Yes.

MEMBER BANERJEE: -- which have
coordinating, | suppose, hoop stresses with what's
actual ly happening in the dryer.

MR VALENTE: That's affirmative.

MEMBER BANERJEE: Are your dryers simlar
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to Quad Cities or are they different?

MR. VALENTE: The Browns Ferry dryers are
a slant hood construction. The original Quad Cities
dryers were a vertical hood construction and the new

MEMBER SI EBER:  Squar e corners.

MR. VALENTE: Right. And the new Quad
Cities dryers are, | guess, a slant in the perspective
that it's a constant slope. It's a sloped hood.

MEMBER S| EBER: Later nodel.

MR. VALENTE: Later nodel, right. But the
nmet hodol ogy was benchmarked against Quad Cities
neasure plant data and then adopted to the Browns
Ferry's geonetri es.

MEMBER BANERJEE: Now | renenber sitting
at that session, so |I'm not going to say anything
which can't be said in open session. But | renenber
that there was very poor correlation between this
nodel and what was seen in a scal ed-down systemthat
was used and what happened in Quad Cities. |Is that a
true statenent or not?

MR VALENTE: The CE scal e nodel, that was
a 1/17 scale nodel of the Quad Cities' dryer and
certain frequency bands di d not have good correl ation.

I n ot her frequency bands, it did have good correl ation
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and CGE was trying to develop a subscale nodel to
predi ct dynamc pressures within the steam done as
opposed to tryingto -- Youseeit's very difficult to
lay instrunentation on these existing dryers just
because of radi ati on dose and things of that nature.
So we, the industry, was trying to devel op alternative
ways to predict pressure on these steam dryers.

MEMBER BANERJEE: These dryers are new
dryers, aren't they?

MR. VALENTE: No, our dryer has been -- It
operated from 1973 --

MEMBER BANERJEE: New added bat ches and --
plates and all sorts of things to them

MR. VALENTE: No, Units 2 and 3 dryers we
had sone cracks on the tie bars. The Unit 1 dryer,
the original tie bars are still intact.

MEMBER S| EBER: Wl |, sure. You haven't
run the plant.

MR. VALENTE: Yes, but the key point here,
Jack, is, the key point here is, the damage to those
tie bars we don't believe was operationally induced.
It was due to the handling during refueling outage.

MEMBER SI EBER: It coul d be.

MR. VALENTE: CQur original bars on Unit 1

are an inch by an inch by 3/16 inch thick.
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MEMBER SI EBER: Wl |, ny original question

which we drifted away fromhad to do with the manua
poi nts that you had set up to make neasurenents. My
guestion, | have several questions. One is where are
they. The second question is what do you intend to
nmeasure. The third question is if you nmeasure it
manual ly you have to have a person there. The
radi ation dose is pretty high there. How are you
going to deal with that?

MR CROUCH. Al these issues, these are
strain gauges and the wires are taking that out of
containment into a -- system

MEMBER S| EBER.  You gl ue them on and
they' re there.

MR. CROUCH: They're welded on. Right.

MEMBER SI EBER  Ckay.

MEMBER ABDEL- KHALI K:  Agai n, the question
| posed earlier, what are the frequency ranges we're
tal ki ng about ?

MR. CROUCH  The frequency range that
we're doing analysis for at Browns Ferry is zero to
250 Hz.

MEMBER BANERJEE: So when you did the --

MEMBER ABDEL- KHALI K:  And where were these

frequenci es, you know, these dom nant frequenci es, how
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wer e they determnm ned?

MR CROUCH. We | ooked at the various
acoustic sources we have in the steamline. W have
two primary acoustic sources. One is the target rock
val ves t hat have -- They are the safety relief val ves.
They have a frequency of around 115 Hz. Then we have
sonme bl i nd phal anges that have no val ves on themt hat
have a resonance frequency of around 220 Hz. So
that's why we did a range of zero to 250.

MEMBER SIEBER: | presune the dryer's
vibrating would be | ower than frequency. Right?

MR. CROUCH  The dryer has structura
frequency resonances fromstarting around 9 Hz up to
hi gher frequenci es.

MEMBER S| EBER:  Nine or ten. Whi ch ones
did you pick out? Especially when they're going to
the turbines. Right?

MR. CROUCH: Correct.

MEMBER ABDEL- KHALI K:  Have you conpl etely
excl uded hi gher frequencies?

MR. CROUCH:. Higher than the?

VEMBER ABDEL- KHALI K Two hundred fifty Hz
cut off.

MR, CROUCH: Yes.

MEMBER ABDEL- KHALI K:  And how was t hat
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excl usi on deci ded upon?

MR. CROUCH. The wave length gets to
become too short.

MR BILANIN: Alan Bilanin fromCDl. As
frequenci es get hi gher, the acoustic wave | engt hs get
shorter. You start exciting higher and hi gher nodes
of the structure that don't effectively couple very
well. So it's not thought, but it's well denonstrated
that what you really need to do is make sure you get
the primary loading on the structure and get the
| onest nodes of the structure and get that correct.

MR. PAPPONE: And this is Dan Pappone, CE
We do have sone neasurenent data frominstrunented
dryers where we have put strain gauges on the dryers
t hemsel ves and when we | ook at the neasurenents, we've
taken their -- Like Allan said, the forcing functions
are in the zero to 250 range and we don't see any real
significant strain gauge response on the structure
itself at higher frequencies.

MEMBER SI EBER. That neans the anplitudes
are smal |

MR. PAPPONE: Right. That's right.

MEMBER BANERJEE: Before you go away, when
you see these vibrations on the instrunmented dryers,

are they --
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MEMBER CORRADI NI :  They don't see that.

MEMBER BANERJEE: No. Dan, GCeneral
El ectric. Wen you see these vibrations on the
i nstrumented dryers, do you find a correl ati on of any
sort with the downstream neasurenent s?

MR. PAPPONE: Dan Pappone from GE agai n.
Yes, we do. If you want to think of it as basically
t he approach that's being used, we're listening in on
the steamlines using themas a stethoscope and we do
see a good correlation between the fluctuating
pressures that we're hearing in the steamlines and
what we' ve neasured on the dryer itself.

MEMBER BANERJEE: And are you using strain
gauges to nmeasure the fluctuations on the steamlines?

MR. PAPPONE: | n these applications, every
application we've done |like this, we've had a ring of
strai n gauges at each neasurenent |ocation so that we
are nmeasuring the hoop stress and then doing an
anal ytic conversionto a fluctuating pressure fromthe
hoop stress.

MEMBER BANERJEE: And this fluctuating
pressure correlates at all frequencies or at sone
frequencies with what you see at the dryer?

VR. PAPPONE: W' ve seen a good

correlation where we have an acoustic signature,
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something that we're listening to, and this idea, the
st andpi pe resonance, the dead-li ke organ pipe branch
resonance. W have a very good correlation throughout
the systemon that fromthe source through the piping
and onto the dryer.

MEMBER BANERJEE: Do you have this
docunented? This results? No?

MEMBER CORRADI NI :  Can we |l ook at this, |
guess, is what --

MR, PAPPONE: Yes.

MEMBER BANERJEE: And these neasurenents
wer e nade on an operating reactor such as Quad Citi es.

MR, PAPPONE: The Quad Cities' reactor
after the issues that we had when GE put the
repl acenent dryer in, we instrunented that dryer. W
had an array of pressure sensors on the face and a few
on the skirt and then we also had this steam line
strai n gauge pressure nmeasurenent systemin place so
that we could do that correlation and benchmark the
anal ytic nodel s that we're using.

MEMBER BANERJEE: And since you've put
this on, have you seen any damage at all or is you've
j ust been correlating the vibrations?

MR. PAPPONE: The primary purpose of what

we're doing in these nmeasurenents is to develop the
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| oad definition that we're using for the structural
anal ysis on the dryer and so we're in a node where say
in Browns Ferry what we're doing nowis we took
neasurenents there, developed that |oad definition.
W' re doing structural analysis and then during the
power ascension we'll take nmeasurenents again to
confirmthat we've predicted as a | oad that we're not
seeing any surprises there and we're staying within
t he anal ysi s basi s.

MEMBER BANERJEE: If | understand you
correctly then, what you're really saying is that the
| oads on the dryer are prinmarily sonme sort of standing
acoustic or sonme sort of an acoustic wave and it's not
a local vortex sheddi ng phenonena. |Is that correct?

MR. PAPPONE: There are two basic | oads
that we're seeing on the dryer. One is the acoustic
|load that's generated outside and then there is, |
believe, a local vortex at the entrance to the steam
line that's also providing a | oad and we do see that
signature in the steamli ne.

MEMBER BANERJEE: So there is nothing that
you don't see in the steamline that's giving you a
big | oad that you know of right now.

MR. PAPPONE: That we know of.

MEMBER ABDEL- KHALIK: Did you plan to
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confirmthese dom nant frequencies by doing an FFT on
t he strain gauge signal?

MR. PAPPONE: Yes, that's part of the
process. Actually, the -- Yes, the load definition
calculations are being perforned in the frequency
domai n.

MEMBER CORRADINI: Can | ask anot her
guestion because |' mcurious about the analysis to the
extent? But the docunent has this analysis that we're
aski ng about that we can understand better. Let ne
tell you where |I'm going with this. Wat you're
saying is that | have a certain three dinensiona
structure in Quad Cities that you're nmeasuring stuff
on that structure and then you' re neasuring it
downstream and you're seeing a correlation. But if
it's a three dinmensional structure and it has a
natural frequency, | would assune it's the natural
frequency of the structure and howit interplays with
what's reverberating.

So ny next question is let's say all the
fluid nmechanics is identically the same. |Is the
fundamental natural frequency of the structure
different so that it would play differently with a
di fferent physical structure?

MR. PAPPONE: Basically, we're not seeing
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-- If you're getting into, say, the fluid structure
interaction, we're not seeing a significant fluid
structure interaction like a flood or anything like
that and as part of the Quad Cities' anal yses we went
t hrough, we al so had strai n gauges at key | ocati ons on
the structure. W took the -- We had neasurenents
there, took the steamline pressure nmeasurenents, ran
t hemt hr ough, devel oped | oad definition, put that onto
afinite el enent nodel of the dryer and then predicted
the strains at the locations where we had the strain
gauges and put the plots next to each other and we got
a good correl ation there.

MEMBER CORRADI NI: Assum ng that the
structure is rigid versus that it is essentially
somewhat pliable relative to the pressures you're
applying, is that what | just heard?

MR. PAPPONE: W're assunming that we're
not getting a significant fluid structure interaction
such that the vibration of the structure is affecting
the | oad definition.

MEMBER BANERJEE: | guess -- Let ne --

MR. PAPPONE: But again, we have a good
correlation. W have a good agreenent between the
predi cted strains at those | ocations on the dryer and

what we neasured at those |ocations and that helps

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

158

confirmthat.

MEMBER CORRADINI:  So nmay | ask one | ast
guestion and | et Sanjoy go back toit. So what you're
saying is that from your analysis the structure is
essentially infinitely rigid and it's the -- There's
no feedback and there's essentially the pressure due
to whatever nechanism is the fluctuating pressure
whi ch is causing local strains and stresses that then
is the root cause of any cracking versus the structure
itself being pliable and feeding back and getting to
some harnmonic and it's sitting there singing in the
breeze. I'mtrying to get to a root cause.

MR. PAPPONE: Ckay.

MEMBER CORRADINI: I'mtrying to
under st and.

MR. BILANIN: W don't believe there's a
air elastic instability of the dryer. The energy that

MEMBER SIEBER: | can't hear you.

MR. BILANIN: There is no evidence of an
air elastic instability of the dryer. It |ooks like
the source that are across the acoustics are |ooked
| ocat ed downstream the prinmary one downstreamin the
main steam lines. That sends an acoustic wave

upstream standi ng wave. That's standi ng wave bangs
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in perpetuity on the dryer and causes the fatigue to
occur.

MEMBER CORRADI NI :  Thank you.

MEMBER S| EBER: That presunes then that
the dianmeter of the steamline has a major inpact on
t he frequency and the anplitude of that wave. |Is that
correct?

MR BILANIN: The dianmeter of the steam
line does and |' mactual |y gl ad you brought that point
up. M nanme again, Alan Bilanin, Continuing Dynam cs.
Thomas Edi son observed when he was |ooking at
devel oping a device that if in fact you taper a tube
and use it in your ear you can anplify sound.

MEMBER S| EBER:  Yes, | need one of those.

MR BILANIN. If you're |ooking at
acoustics -- Ckay.

(Laughter.)

MR BILANIN. So it's not a bad idea where
in fact the flowis converging down to a narrow tube
in your nmin steam lines to put your pressure
transducers there and neasure acoustics there and
i nfer back what's going on on the dryer. So that's
t he basis of the analysis that's done and you fi nd out
that the dom nant | oads on the dryer are in fact

acoustic in nature and t hen subscal e testi ng and ot her
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testing is confirmed with the sources, where the
sources are, and they seemto be a whistling phenonena
in some of the stand pipes in the nain steamlines as
one of the dom nant sources.

MEMBER SI EBER. And so one coul d perhaps
not draw a conclusion but get a better or worse
feeling if one woul d conpare t he di anmeter of the steam
lines at Browns Ferry with the dianeter of the steam
lines at sone Illinois plant.

MR. BILANIN. Yes. One could do that but
then the other, nore domnant effect is what's the
di aneter of the inlets to the stand pi pes, so the Coke
bottles that are fastened along the main steamline
and how they whistle and what frequency they whistle
and that is quite different between plants.

MEMBER SIEBER: Could you give ne any
insights as to what those differences in designs are?

MR. BILANIN. Onh, sone of the diameters in
lines are four inches up to six or eight inches for
the inlets to the main steamlines and several val ves
or one or two valves per line "till have five or six
of them on a line and then the distances that are
bet ween each other unfortunately sonetimes cones out
to be exactly a wave | ength of the resident frequency.

So these plants are conplicated nusical instrunents
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and very expensive nusical instrunents and there
wasn't a design criteria when the stand pipes were
pl aced for the safety valves that are nounted on top
of them Sone of them could have been | ocated in
better |ocations.

MEMBER SI EBER: M guess is that an
attenpt to devel op a scal e nodel that woul d reproduce
t hese phenonmenon woul d be next to inpossible.

MR BILANIN. We don't believe it so.
W' ve had sone success at fifth and ei ghth scal e doi ng
t hat .

MEMBER S| EBER. You have a | ot of things
that scale different ways. Do you know what | nean?

MR. BI LANIN. We've been successful if you
| ook strictly at the acoustics and the onset to go
ahead and cone up with loads fromfifth and ei ghth
scal e testing.

MEMBER S| EBER. Thank you.

MEMBER BANERJEE: | want to continue this.
Dan, don't sit down.

(Laughter.)

MEMBER BANERJEE: |f what is being
proposed, the hypothesis, is true, then the equations
whi ch govern this phenonena, just the wave equati ons,

you have a Foxfillian sort of expression for this. So
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why is it now possible sinply to calculate these
things if this hypothesis is true? There's no
Navi er - St okes i nvol ved.

(OFf the record discussion.)

MR. BILANIN. Because the nean fl ow being
converted into oscillatory unsteady energy 1is
occurring in this sheer layer that flows over the
inlet to the inlets to the stand pipes. So it's a
very nonlinear, very conplicated --

MEMBER BANERJEE: That's the source term
Ri ght ?

MR. BILANIN:. That's exactly right and
you're saying let's conpute the source. |f you can
conpute the source, then you can calculate the
radiation. So we don't conmpute the source. What you
do i s you neasure the pressure field that has radiated
fromthe source and project the pressure field back
onto the dryer. That's a |ot easier problem

MEMBER CORRADI NI :  Measure the radiated
field?

MR. BILANIN: And then project the
radiated field out onto the dryer. You never conpute
t he source.

MEMBER BANERJEE: So it's an inverse

probl emyou're trying to sol ve.
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MR BI LANIN:.  Yes.

MEMBER BANERJEE: Well, but have you

actually set up the radiation field in sone sort of

Foxfillian type of a set of equations and | ooked at
what the source ternms will do? | mean do the forward
probl em

MR. BILANIN: The net hodol ogy -- W
haven't done that, but the nethodol ogy is available in
a proprietary report.

MEMBER BANERJEE: Well, yes. NASA has
this. | mean al nost everybody does this. So |I'mjust
wonderi ng why t he hypothesis can't be directly tested.

MR BILANIN:. We think it has if in fact
you take a look at the correlations with the Quad
Cities' data. There in fact were eight pressure
nmeasurenents on four steam|lines and 26 pressure
nmeasurenents on the dryer itself and then strain
gauges and acceleroneters on the dryers. So it
answers the question of what part of the pressure
field measured on the dryer is acoustic. |Is that nore
significant at a given frequency? It asks the
guestion of taking that | oad that conmputed, putting it
through a finite element nodel and predicting
stresses. It tells you whether a fluid structural

interaction is comng into play and |ooking at the
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accel eration that are nmeasured on the dryer as well.
It confirms agai n whether fluid structural interaction
is contributing to the pressure fields that are
neasured on the dryer as well. So there is a dataset
that is very conprehensive that this nodel has been
rung out again.

MEMBER BANERJEE: |'m nore agai nst trying
to see if there's an predictive power to this nodel
So what -- O any -- W knowthat the equations really
govern this nodel. |It's not like it's something
uni que. You have lots of solvers which do this.
Really what |I'm after is to understand does it have
predictive power so that you will be able to say what
wi || happen in Browns Ferry before the neasurenents.

MR. BILANIN. At a higher power |evel

MEMBER BANERJEE: Yes.

MR. BILANIN:. No. The answer is it
doesn't. It doesn't do that. It listens in on the
main steam | ines and hears pressure fluctuations and
tells you what the | oadings are on the dryer at that
power | evel.

MEMBER BANERJEE: But if the nodel is
predictive, it should be able to tell you.

MR. BILANIN. [It's not a predictive nodel.

The sources have to be there radiating that sound in
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those main steam lines. You neasure that pressure
field and then you nove it onto the dryer. So the
pl ant has to be operating at the power |evel that you
want the | oad on the dryer.

VEMBER BANERJEE: Measurenent.

MEMBER CORRADINI:  So might | ask the --
Maybe you're not the right person to ask, but m ght |
ask this back to the staff? So the protocol is let's
say that's all right and now you' re at 105 and you
want to go to 110. Wsat's the protocol that you're
going to do then to essentially nake the extrapol ation
to the next five percent?

M5. BROMN: Ckay.

MEMBER CORRADI NI :  That's what |I'm --

M5. BROMN: It's actually on the slide.

MEMBER CORRADI NI :  Thank you.

M5. BROMN: Thank you very much. W can
get back to where I am

MEMBER ARM JO  Are you going to answer

t hat question?

MEMBER CORRADINI: | didn't mean to divert
you guys fromanyt hi ng, but by answering that, |' mnow
M5. BROWN. | don't think we ever answered

your questi on.
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MEMBER CORRADINI: -- | nean if you're

taking the approach that you don't want to make a
predictive, you want to make an enpirically valid one.

MEMBER BANERJEE: No, | would prefer it to
be predictive.

MEMBER CORRADI NI : | under st and.

MEMBER BANERJEE: They're saying --

MEMBER CORRADI NI: They won't or they
can't.

MEMBER BANERJEE: -- they can't.

MEMBER CORRADI NI : | don't understand how
you get that next five percent |ogically.

M5. BROMWN:. Tom did you want to go
t hrough - -

MR. SCARBROUGH: Right. Well, this whole
di scussion is basically the reason why we're here
today on 105 because they cane in with 120 request
over the summer and indicated that based on their
analysis using the 1/17th scale nodel they were
predi cting sonme of their conponents in their steam
dryer woul d have potential problens and we saw that
and we agree with that. They went back and did somne
further analysis. They canme back and said, "Ckay, now
we think we're okay with these | evels of stress in the

conmponents in the steamdryer."
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Based on all of the uncertainties that
you' ve just been tal king about, the staff was unabl e
to agree that we were confortable with them going to
120 power. The uncertainties in the analysis,
extrapolating this information, the nature of it, al
of these factors led us to a decision that the
assunptions in the analysis, the uncertainties in the
scal e nodel, all of that, we weren't ready to try to
prepare a safety evaluation accepting to go to 120.

TVA went back, rel ooked at our concerns.
W sent out a long list of requests for information
with specific concerns that we had, danpi ng
assunptions, things of that nature and they cane back
and they said, "Ckay. Because we don't have any
pl ant - speci fic data" and t hat was part of the problem
t he significant problemw th here, Vernont Yankee had
pl ant -specific data. Quad Cties had plant-specific
data to try to see what those pressure fluctuations
were in the plant. They did not have that here at
Browns Ferry at any of the units at that time and when
you don't have that you don't have a way to really
correlated what's happening in the scale nodel wth
what's happening in the real plant.

So with that, we were sort of flying

blind. W were sort of relying on the scale nodel to
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tell us exactly what's happening in the plant. And

each plant as you' ve tal ked about is different. Wth
that, TVA said, "Ckay. W will do that. W'IlIl ask

for 105 percent. W'Ill take Unit 1 up to 105. W'l|
get the plant-specific data at 105 from the steam
lines, use that to correlate what's happening in the
scal e nodel" and things of that nature. That's one

way to do it.

Ver mont Yankee as you all renmenber did not
have -- did not use the scale nodel at all. They
started with the assunption. They used plant-specific
data, neasured what the pressure fluctuations were by
nmonitoring the strain gauges to see what |evel of
noi se was happening in their plant. Fromthat, they
cal cul at ed what the stresses were on the dryer through
this analysis that Alan Bilanin was tal king about.

Then fromthat, they said, "Ckay. That's
how far we are away from the stress limt of the
dryer. W will think that this uncertainty, this
anal ysis, is about 100 percent uncertainty which is
probabl y about what we thought." So they increased it
because they did a frequency-specific uncertainty
anal ysis based on information from Quad Cities where
they actually had an instrunented dryer and they

conpared it to the analysis conming from the steam
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lines and they said, "Okay. If you look at it on a
frequency-specific basis over discrete intervals,
there are places where it's pretty conservative,
pl aces where it's not." So they tried to take the
wor st case and said, "Ckay. This is the way it could
be in terns of the frequency ranges of interest."

MEMBER BANERJEE: Where are they now in
this process?

MR. SCARBROUGH: Vernont Yankee? They're
up and running at 120 percent power. \Wat they did,
t hey went back and devel oped power ascension limt
curves where they said, "Ckay. Assuming this is 100
percent uncertainty, uncertain, we will develop this
curve which still keeps us |ike a factor of five or so

bel ow what a damagi ng stress | evel would be to 13, 600

psi."

So they cane up with that and then they
started the plant up and using this type of power
ascensi on process where they would go up at a small
anount of tinme, measure the strai n gauges, recal cul ate
it and see what's happening with those strain gauge
fluctuations and if they saw a pressure fluctuation,
a resonance peak of any particul ar frequency that

popped up and they had that. As they started the

pl ant up, they started to see sone resonances start to
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occur. They would cone and go. And if they cane up
hi gh enough to hit their power ascension curve, they
woul d stop as part of thelimt |icensing condition on
the plant. They would stop, reanalyze, run through
t he whol e acousti c anal ysi s agai n, see where they were
in terms of the over because what the |icense
condition was was any frequency peak that hit the
curve they had to stop. It could happen. You'll have
one peak at one particular frequency resonance pop up
and hit. But all the others stayed down |low. So
overall, their energy is relatively low But it
required themto stop and reanal yze.

And that's what we did and over tine,
Vermont Yankee worked their way up to 120 percent
power and | think they had to stop like three tines
where they popped up enough to hit that resonance.
The rest of the tines they have every five percent of
power increase they had to stop and conpletely re-
anal yze and go up and that's what they did. It was
over a couple of week time period it took themto work
their way up to 120 percent power.

Now for Browns Ferry, we're only talKking
about 105 percent because what they need to do is get
up to 105 percent, gather the data fromthe strain

gauges, go back, decide howthey're going to eval uate
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120. They could go back, use that information to
benchmark their scale nodel. That's one way they
could do it. There are different scal e nodels out
there they coul d choose. They could go the path that
Vernmont Yankee did where they did not use a scale
nodel and they worked their way down froman ultimte
stress limt and do it that way and conme in. But they
haven't done that yet. So we're not in any position
to say what they're going to do until they decide.

MEMBER BANERJEE: How different was the
Vermont Yankee dryer fromQuad Cities in design? Ws
it simlar? | don't recall now.

MR WJ  Vernont Yankee is --

MR SCARBROUGH: Well, in terns of --

MEMBER BANERJEE: CGeonetry.

MR. SCARBROUGH: The original dryers were
square. Both of them were square.

MR WJ  Vernont Yankee still uses that.

MR, SCARBROUGH:. Vernont Yankee and Quad.

MR. WJ. They still use the square.

MR. SCARBROUGH: Yes, they use the square.
Now Quad Cities, once they had the repeated failures
of their dryer, they redesigned their entire dryer and
made it taller, much thicker and bul kier and installed

that and put pressure sensors, strain gauges, on the
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dryer itself and they used that to correl ated what t he
mai n steaml i ne strai n gauge neasurenents were and t he
acoustic circuit nodel that they were using to
correlate that back up and they used that and that's
part of what Vernont Yankee did in terns of com ng up
with an estimate of what the uncertainties were.

MEMBER BANERJEE: But their dryers were
geonetrically simlar or different?

MR. SCARBROUGH: For which plants?

MEMBER BANERJEE: Conpared to Quad Cities.

MR, SCARBROUGH: Vernont Yankee?

MEMBER BANERJEE: Yes.

MR, SCARBROUGH: No, because once Quad
Cities changed theirs, they went froma square design
to a very tall, slanted --

MEMBER WALLIS: They went to the new GE
design which is very nuch different, very much
heavi er .

MR SCARBROUGH: Yes. It's nuch heavier
and bul ki er and now Ver nont Yankee, they kept the sane
basi ¢ design but they beefed it up with nuch thicker
pl ates and such to make it stronger.

MEMBER SI EBER  Ri ght.

MR. SCARBROUGH. So they did that. That's

how they did theirs. Now different, when you | ook at
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the data in the steamlines for both plants, there was
significant difference in the acoustic resonance in
the noise thunps. Quad Cties had significant
pressure pul ses going on in their steamlines, severe
pul ses. Vernont Yankee very quiet. [If you | ook at
t he strain gauges for the steamlines, very quiet, and
that's how they were able to work their way through
this problem at Vernont Yankee is it stayed quiet.
And as they started up the plant going to 120 percent,
it still stayed relatively quiet. It came up alittle
bit but not much. So that's how they were able to
handle it, whereas in Quad Cities 1 and 2, both of
them had high pressure peaks in their steam lines
Quad 2 hi gher than Quad 1, but still both of themvery
hi gh.

MEMBER BANERJEE: Once they changed the

dryer, did these peaks stay the same or did they

change?
MR, SCARBROUGH. For Quad Cities --
MEMBER BANERJEE: Yes.
MR. SCARBROUGH: -- the peaks still stay
hi gh.

MEMBER BANERJEE: And they stayed simlar
i n shape and everyt hi ng.

MR. SCARBROUGH: Right, because it was all
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steaml| i ne phenonenon. There were probably sone snall
changes, but --

MEMBER SI EBER  Ri ght.

MR. SCARBROUGH: -- fromthe design of the
dryer.

MEMBER SIEBER: | agree with that.

MR SCARBROUGH: But down the road since
then, Quad Cities ended up having electromgnetic
relief valve failures fromthis severe resonance in
the steamlines and we had, the staff had, still not
accepted the Quad Cities' newdryers in terns of |ong-
t erm EPU oper ati on because of this continuing concern
about these high pressure fluctuations. After the
el ectromagnetic relief valve failures at Quad Cities
in Christmas tinme of 2005, Exelon went back and
installed what they called acoustic side branches
which are nodifications in those steam |ines, these
branch lines we tal ked about, which resulted in the
reducti on of those pressure fluctuati ons down to where
it's belowthe original |icensing power fluctuations.
So they are much | ower.

(OFf the record discussion.)

MEMBER BANERJEE: Let me ask you a
guestion now that all this |eads up to. You | ook at

the Browns Ferry lines. Are they simlar to Quad
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Cities or are they very different? Wat do you expect
of the fluctuations there?
MR SCARBROUGH. Do you nean at Browns

Ferry and Quad Cities?

MEMBER BANERJEE: Yes. | nean if you were

MR. SCARBROUGH: | don't have a conparison
of the two.

MEMBER BANERJEE: | nean woul d you expect

t he acoustic fluctuations based on the geonetry?

MR WJ We saw acoustic fluctuation on
these at Browns Ferry --

MR. SCARBROUGH: The scal e nodel --

MR WJ -- the subscal e nodel --

MR. SCARBROUGH: The scal e nodel for
Browns Ferry showed sone high pressure fluctuations.

MR WJ  The scal e nodel --

MR SCARBROUGH: You know, this is the
scale nmodel. So you have to take it with a grain of
salt.

MEMBER BANERJEE: Right.

MR. SCARBROUGH: It showed high |evels of
pressure (Coughing) like Quad Cities was showi ng. So
t hat was one reason why we had some concerns is that

it didn't look like -- the scal e nodel was not show ng
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a quiet Browms Ferry. It was showi ng a Browns Ferry
nore on the order of a Quad Cities.
MEMBER BANERJEE: kay. Thank you. |

t hi nk you' ve answered ny questi on.

MEMBER ARM JO. Tom could | ask -- | have

to change the subject a little bit.

MR. SCARBROUGH: Ckay.

MEMBER ARM JO. You reported that there
was |GSCCin the dryers of Units 2 and 3 and |1'd |ike
to know why isn't that a matter of concern as far as
Unit 1. | nean it doesn't matter whether it cracks
from fatigue or cracks fromIGSCC and if |1 GSCC can
happen either before the 105 percent power uprate or
after the 105 percent power wuprate, it's still a
nmechani sm for failure. So what's your reasoning or
what's your expectation as far as integrity of the
dryer with respect to stress corrosion cracking?

MR SCARBROUGH: What we found is all of
t he steamdryers have sone | inmted anount of | GSCC and
when they discover it, they have to go back and
eval uate the consequences of it, the extent of it and
it's part of the normal process for mai ntenance of the
steamdryers, where they're goi ng, and | ooki ng at that
aspect when they do inspections and that's part of

what is done during the refueling actions.
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MEMBER ARM JO. | understand that, but
what makes you think it isn't going to be worse with
a hi gher power operation? Mre liquid phase will get
into the steamdryer. Mre transient oxidizing
species will be in that liquid phase perhaps and
per haps the environment for stress corrosion cracking
is going to get worse and you have a |l ot of welds in
there and is that a nechanismthat the staff is
satisfied is not going to be nmuch of a problemor TVA
or it hasn't been | ooked at.

MR SCARBROUGH: Part of all of the other
power uprates that we've had, there is sone |GSCC
that's di scovered when they go and they look at it.
W haven't see that to be a consequence and when you
| ook at the failures that did occur at Quad Cities and
the Iimted anount at Dresden and at sone ot her pl aces
where they've had sone snaller cracks, the | GSCC has
not been part of the catastrophic type failure that's
occurred at Quad Cities. |It's been snmaller cracks
that grow, that we discover during --

MEMBER ARM JO. Wl ds separating

MR. SCARBROUGH: Yes, little things that
don't cause a mmjor problem that this acoustic
resonance seens to be causing. So it is nonitored and

t hose types of questions are the types of questions we

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

178
ask them when they find these types of IGSCC. Could

be a trigger for sonething nore? But that's sonething
that they have to nonitor as part of the -- The BWR in
this group has an inspection program for the dryers
and for the plants going up to power uprate and they
have to nmonitor that. So we do. W do ask those
types questions and that's is sonething we do | ook
into. But so far, our experience has been that we
haven't seen that to be a real trigger for any sort of
catastrophic problens that occurred like at Quad
Cities.

MEMBER ARM JO  Ckay.

MEMBER ABDEL- KHALI K:  Are there any ot her
pot enti al sources of pressure fluctuations within the
zero to 250 Hz range other than the whistling
phenonena that was referred to earlier?

MR, SCARBROUGH: There have been -- Part
of the nonitoring is done in the steamlines to | ook
for anything that's being transnitted back up through.
Also as they're nonitoring, when they do the
nmonitoring with accel eronmeters, part of | ooking at the
FFT for those to | ook at those frequenci es to see what
are the frequency peaks in there and what are the
sources of those and that's part of what the staff

di scusses with the |licensees |ike Vernont Yankee. As
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t hey go frompower, we get those traces and they do to
and you | ook at those FFTs to see, okay, these are the
peaks. \Where are those peaks com ng fron? Wat are
t he sources of then®

But there are situations where you can
have i nside the dryer itself, | nean, inside the rack,
the done itself, being its own mechanismto initiate
and part of the discussionis to ook for those. Can
you see sonet hing that may be occurring that m ght be
significant that could not be picked up by the dual
strain gauges in the seam |ines and part of that
overlap is to |l ook for the accel eroneters, to | ook for
that, to see if there's anything popping up fromthose
particul ar frequencies spectra that mght indicate
there may be a source that wasn't being identified.

But so far, we haven't seen anything from
t he scal e nodel s or fromthe testing at Quad Cities or
for the neasurenents on Quad Cities itself on the
dryer because we neasured actually on the dryer itself
at Quad Cities for the new dryer. W haven't seen
anything that wasn't being picked up that was
significant.

MEMBER BANERJEE: May | just ask you a
guestion? Wen you | ook at the fluctuations on the

dryer and inthe line, if you | ook at a phase | ag, you
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do a coherence function, do you find that the dryer
lags the Iine? You have a cross correlation, right,
of these two signal s?

MR. SCARBROUGH. Ri ght.

MEMBER BANERJEE: So if you do a coherence
and a phase |ag, does that dryer lag the line
fluctuations or does it proceed then? You would
expect by your theory that they should lag them

MR. SCARBROUGH. Ri ght.

M5. BROAN: Dr. Bilanin, did you want to
answer that?

MR. BILANIN. Al an Bilanin of Continuing
Dynanmi cs. The source is downstream |It's a harnonic
source. It's a standing wave.

MEMBER BANERJEE: Right, but you get a
coherence function. Right?

MR. BILANIN. Yes, it's highly coherent.
It's highly coherent, but the phasing is such that you
have a standing wave sitting there. So it's
vibrating. There are actually pressure nodes and
| oops in the main steamline, pressure nodes and | oops
on the dryer. It's a standing wave. |It's a forced
vibration problem It's forced vibration.

MEMBER BANERJEE: But they are not

vi brating simultaneously. There's an acoustic wave
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nmoving. Right?

MR. BILANIN. Well, there's a wave going
upstream and it's bounced back off the dryer and it
comes back again. It operates for a |ong period of
time eventually to steady state oscillation. There's
a steady state source in the steam |ine generating
steady state acoustic oscillations. Harnonic. It's
a standi ng wave. Right.

MEMBER SI EBER  Ckay.

MEMBER ABDEL- KHALIK: If | --

MEMBER WALLI'S: Go ahead. Sorry.

MEMBER ABDEL- KHALIK: If | may go back to
other potential sources of pressure fluctuations
within -- This is a very wide range, zero to 250 Hz.
So for exanple, coupled neutronic thermal hydraulic
oscillations below the trip set point of the OPRM
woul d certainly fall within this range. Wuld you be
able to detect it with the transducers or the strain
gauges on the steam|ine?

MR. SCARBROUGH. M under st andi ng t hat
down into the 20, 30 Hz range they're pretty good.
Now down bel ow that, there are discussions of how far
apart you place the sensors and such and how reli able
they are at the very, very |l ow frequencies and that is

one area that is continuing. It is an aspect of the
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nodel that's being used right now that could be
stronger if there's a way to develop, you know,
anplify that, try to nake that a stronger aspect of

the nodel. So we do | ook at that area.

W haven't seen anything fromthe work at
Quad Cities where they did actually nmeasure it. There
wasn't enough there to say that there would be a
severe problemw th that | ower frequency that m ght be
occurring. But that is an area that there is sone
wor k goi ng on. Actually, Exelon as part of their |ong
range operation of Quad Cities is going to be
noni toring the reactor pressure |l evel instrunentation.
They put additional sensors and instrunentation there
to make it nore precise to be able to |ook for very
| ow Hertz types of frequency ranges which i s sonething
that nay be occurring that wouldn't be picked up on
t hose strain gauges. So that's an ongoing effort that
they' re | ooking at there.

MEMBER ABDEL- KHALIK:  So right now, you
say that the systemls capabilities in the |[|ow
frequency range is sort of questionable.

MR. SCARBROUGH. Ri ght.

M5. BROWN:. Al right. | think that
pretty nuch waps up where we are.

CHAl RMAN BONACA: Tell wus, include what
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you're handling 105 power now. You know you're
tal ki ng about that now.

M5. BROAWN: Yes. Right now, the staff is
in discussions with TVA on the type of nonitoring
they're going to be doing at 105. Prinmarily we're
just discussing the tine frame for which they will be
providing informati on and the staff may be i nposing a
license condition to get that information but |
believe TVA has said that they would give it to us.
So we may not -- So you don't see that in the SE, but
the staff was considering a |icense condition. But
whether or not it remains a conmtnment or goes to a
license condition is sonething we'll discuss with our
| egal staff.

For steamdryers, that's it unless there
are any ot her questions.

CHAI RVAN BONACA: Ckay. Then let's nove
to the -- nmaybe punps and safety val ves.

M5. BROMWN: Yes sir. Do you want to hit
that real quick

MEMBER BANERJEE: W are going to revisit
t he steam dryer thing.

MR. SCARBROUGH: Absolutely for 120
per cent .

M5. BROMWN: This is specifically the March
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neeting. Yes sir.

The staff' s reviewincluded certain safety
rel at ed punps and val ves typically desi gnated as C ass
1, 2 or 3 under Section 3 of the ASME Code and within
the scope of the Section 11 of the ASME O&M Code as
applicable. The staff's review al so focused on the
effects of the uprates on the required functional
per formance of the valves and punps any inpacts that
the proposed uprates may have on the MOV prograns
related to CGeneric Letters 8910, 9605 and 9507 as wel |
as the Licensee consideration of the | essons |earned
from the MOV program and the application of those
| essons | earned to ot her safety-rel at ed power operat ed
val ves.

For the safety-related val ves and punps,
the Code of record is the 1995 Edition to the 1996
Addenda of the ASME &M Code. The Inservice Test
Program assesses t he operational erosion of punps and
val ves. The scope and the testing frequencies w |l
not be affected by power uprate. No changes in the
| nservice Test Programin support of the power uprate
requests are anticipated with the exception of
specific inplenenting procedures.

TVA stated that many design changes were

being prepared to uprate or replace Unit 1 notor
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operated valves to support wuprate operation and
response to GCeneric Letters 8910 and 9507. For
exanple, TVA stated that 17 MVs wll be entirely
repl aced, 34 actuators will be replaced and the
Li censee's goal was to have all 8910 MVWs wth
Smart Stens installedto facilitate di agnostic testing.
Ceneric Letter 8910 at Unit 1 will be tested as part
of the post MOD programbefore bei ng decl ared operabl e
and for the Generic Letter 9507 pressure | ocking and
t hermal bonding concerns, the safety-related power
oper at ed gat e val ves, one HPCI and two Core Spray fl ow
val ves will have doubl e disk valves installed before
restart.

TVA al so i ndi cated that five HPCl and Core
Spray valves will drilled with a hole in the reactor
disk side to preclude the potential for pressure
| ocking. TVA has also reiterated their intent to
i npl enent the Joint Omers Goup Programin response
to Generic Letter 9605.

CHAI RVAN BONACA: The previous slide said
"of the Inservice Testing Programis scope and
frequenci es not affected by power uprate.” | inagine
this is a problemthat is already in place at Units 2
and 3 and is being noved to Unit 1.

MS. BROMN: Yes sir.
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CHAI RMAN BONACA: And so there has been an

eval uation of the applicability?

M5. BROMN: Yes sir. W're going to --
|"mgoing to get to that.

CHAI RVAN BONACA:  Ckay.

M5. BROMN: Let's go past the acceptance
criteria and go straight to the special itens.

The Units 2 and 3 reviewin this area was
nore routine in that there were no effects expected
for safety related punps and valves as a result of
power uprate and the associ ated generic comuni cati on
progranms have previously been reviewed and due to no
EPU effects remain acceptable. However, at the tine
of the staff's review, not all the itens necessary to
cl ose out the Generic Letter itenms had been conpl et ed.

The previous slides outline sonme of the
actions needed to close the MOV programand the staff
t herefore conducted an inspection Novenber of |ast
year which found that on Unit 1 the Licensee had a
wel | devel oped program with a reasonable design
assunption and operating experience. There was nore
wor k needed to conplete the MOV testing and feedback
results to confirm some design assunptions, but the
staff's wal kdowns found that MOVs ready for operation

and in good condition. As nentioned previously, the
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long-term Generic Letter 9605 program follows the
Joint Omer's Group recomrendati ons.

Did that hit on your --

MR.  SCARBROUGH: | just have one
clarification. Just on that because | hadn't noticed,
they're in the process of taking systemby systemand
getting themready for operation. So the ones that
were ready were all in good operation, good condition.
But there are sonme that are still in the process of
bei ng ready for operation. So those would be the ones
that still have sone work to go on them But the ones
t hat had been conpl eted were ready to go, were i n good
condition and we inspected those.

W i nspected about 30 out of the 51 MOVs
in the programand they were in good condition, quite
a bit of work on them and they're still working on
ot her systenms. They were just doing the HPCl system
| think, whenever | was there.

M5. BROWN. The process paraneter and
anbi ent tenperature i ncreases seen duri ng operation of
uprated conditions were found to require no
significant changes to the functional requirenments of
the safety related valves. The existing Generic
Letters 8910, 9507 and 96 prograns were found to

remai n adequat e at uprated conditions. Therefore, the
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staff found that the operati on of safety-rel ated punps
and valves acceptable for extended power uprate
condi tions and acceptabl e and bounding for the Unit 1
105 percent uprate.

WAs there anything else on valves or

punps?

CHAI RVAN BONACA: No. Fol Il owi ng your
comment regarding there are still certain portions
that are being inspected, | would |ike to hear from

TVA. Wiat's the plan for restarting Unit 1? | think
as they're shifting and novi ng and | amconf used about
timng and | understand things may still change. But
could you give us a little brief update on what the
plan is for Unit 17?

PARTI Cl PANT: W'l get the VP, Ashok
Bhat nagar .

M5. BROMWN:. Dr. Bonaca, | can tell you
what they've told the staff or what the staff's
understanding is of their restart schedul e.

CHAI RVAN BONACA: As of ?

MS. BROWMN: As of the 10'" of January.

MEMBER CORRADI NI : That's pretty recent.

M5. BROMN:  Yes sir.

CHAI RVAN BONACA:  Wel I, nothing that would
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MEMBER S| EBER: Good enough for now.

CHAI RVAN BONACA: Ckay. Go ahead.

M5. BROMWN: | know you said it and | just
forgot what it was. Actually, | really did.

MEMBER PONERS: Can't it wait?

PARTI Cl PANT: Ashok will be here shortly.

M5. BROMWN:. Ckay. | will defer. But why
don't we go through and hit --

CHAI RVAN BONACA: Let's go through the
presentation and then when the Chancellor conmes we
will ask him

M5. BROMN: It's very quick and just a
coupl e nore.

CHAI RVAN BONACA: All right. Let's go.
M . Bhatnagar, would you like to --

VR. BHATNAGAR: My nane i s Ashok
Bhatnagar. |'m Senior Vice President of Nucl ear
Qperations. |I'msorry | was out. So |I didn't hear
t he questi on.

CHAI RVAN BONACA: The question is what's
the plan for the restart of Unit 1. | mean there's
been some changes. W go from 20 percent power uprate
to 5 percent.

MR. BHATNAGAR: That's correct.

CHAI RVAN BONACA: -- intend to go into
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February. Now | understand it's been delayed. |'m
trying to understand what your plan is regarding --
And we understand also that there might still be
changes.

MR. BHATNAGAR:  Correct.

CHAI RVMAN BONACA:  But for now?

MR. BHATNAGAR: Let ne try to cover that.
W' ve nade significant enough progress on the reactor
bui l di ng and drywel| as far as the nodifications that
were done there. W took the opportunity to nove up
the Unit 2 refueling outage. Unit 2 is already inits
coast-down period and we | ooked out into the future
and saw t hat the potential was that we woul d be trying
to start up Unit 2 com ng out of its refueling outage
and restart of Unit 1 at the sane tine.

We felt |ike froma conservative deci sion
maki ng process that would not be a good place to put
our operators intotry to do both of those activities
simul taneously. So with the reactor building work and
t he drywel | work progressing very well, we chose to go
ahead and nove up the refueling outage probably about
three weeks fromits original plan in order to try to
get that outage acconplished as quickly as possible.

The remai ning work in the drywell and the

reactor building will continue to be done and we t hi nk
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we can get that finished sonewhere by the end of
January, maybe even md February. But we wll
continue to progress on the bal ance of the plant. The
majority of the remaining work is in the turbine
buil ding and our plan is to continue that work even
t hough we're in an outage on Unit 2. So we'll get
that work acconplished if we're successful in the
outage on Unit 2 and get it back on line. Then we
woul d subsequently go right to Unit 1 and we woul d
start that subsequent and we still feel |ike we can
make our commtnent for a May startup with our plan.
Soit's just trying to integrate those two activities
and nmake sure that we don't overload the critica
resources we have which is really operating operations
resources and trying to do both of those activities.

CHAl RMVAN BONACA: So the plan is to
restart it in My.

MR. BHATNAGAR: Sonetine in May, that's
correct. W're still going through a very detailed
review. W're trying to just apply the right schedule
for Unit 2, the scope for Unit 2 and how rmuch work we
plan to do in Unit 2 to make sure that we can do both
of those activities.

CHAI RVAN BONACA: Ckay. Thank you.

MR. BHATNAGAR: Did | answer the question?
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CHAI RVAN BONACA:  Yes.

MR. BHATNAGAR. Ckay. Thank you.

CHAI RVAN BONACA:  All right. W're done.
Let's proceed to the final portion of this
presentati on.

M5. BROMN: All right.

CHAI RVAN BONACA:  And then we' |l break for
| unch.

M5. BROWN: Mechanical and el ectrical
equi pnent covered by this section includes equi pment
associated wth systens that are essential to
energency reactor shutdown, containnment isolation,
reactor core cooling and contai nnent and reactor heat
removal .  Equi prent associated with systens essenti al
to preventing significant releases of radioactive
materials to the environnent are al so covered by this
section. The NRC staff's review focused on the
effects of the proposed extended power uprate on the
qgualification of the equipnent to withstand seisnic
events and the dynamc effects associated with pipe
whi p and jet inpingenent forces.

Consistent with the ELTR guidance, the
functional capability of nonnetallic conponents and
nmechani cal equi pnent inside or outside containnent is

not adversely i npacted by power uprate and the effects
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of increased tenperature, pressure and flow are not
significant for environnental qualification of
nmechani cal equi pnent for power uprate.

This slide just lists --

MEMBER POWNERS: Wen you do those
anal yses, you have a variety of new equi pment in this
plant. What is the high frequency conponent of the
source termthat you use?

M5. BROWN:  You asked what was the high
termfrequently --

MEMBER POAERS: Hi gh frequency term

M5. BROAWN: High frequency term Rick or
J.D. Joe.

PARTI Cl PANT: Ask the question again.

MEMBER PONERS: | want to know what the
100 Hz load is on this for the seismc anal ysis of new
equi pnent .

MR. CUTSINGER: This is Rick Cutsinger.
On seisnmic at Browns Ferry, the high frequency code
offers 20 Hz.

MEMBER POWNERS: Twenty Hz. So rel ays,
plotting equipnment, things like that, just are
essentially don't know there's an earthquake taking
pl ace.

MR. CUTSINGER: The | ow frequency can
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af fect sone of the relays. In the 846 program we try
to look for the lowrug in these relays to nake sure
we didn't have contact chatter.

M5. BROAWN: Like | was saying, this slide
just lists acceptance criteria and rel ated gui dance
used by the staff. As the effects of operation and
extended power uprate conditions remain within an
envi ronnental qualification envel ope, the
environnmental qualification of mnechanical equipnment
was found acceptable for all units up to and i ncl udi ng
120 percent operation which bounds Unit 1 at 105
per cent .

W' re done unl ess there are any questi ons.

CHAI RVAN BONACA:  Any nore question for
Eva? Al right. Let's take a break for lunch and
start again at 1:30 p.m and | think we have two ngj or
di scussions. One is the Human Perfornmance and
Applicable Training from TVA and then R sk and Human
Per f ormance Di scussion from NRR

M5. BROAN:  Yes sir.

CHAI RVAN BONACA: And then of course,
there will be a discussion of the nenbers.

M5. BROMWN:. Also M. Dyer will be com ng
to address --

CHAl RMAN BONACA: O f the record.
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(Whereupon, at 12:29 p.m, the above-
entitled matter recessed to reconvene at 1:34 p.m the
same day.)

AF-T-EERRNOON S-E-S-S-1-ON
1:34 p. m

CHAI RVAN BONACA: On the record. Back
into session. The next presentation is from T TVA
regarding Three Unit Staffing, Power Uprate, Hunman
Per f or mance.

MR. ELMS: Good afternoon. M nane is
Tony Elns. |'man QOperations Manager at Browns Ferry.
The first item we'd like to discuss is Three Unit
Staffing. Currently, the Operations Departnment neets
Three Unit Staffing at Browns Ferry.

I n anticipation of future staffing needs,
| have two hot |icense classes that are progress. The
first class takes our NRC exam in the 8'" nonth of
2007. The hot license class takes their NRC examin
the 3" nonth of 2008.

Inadditionto that, | have 15 nonlicensed

operators that are in the training program Those

persons will be on-shift the second nonth of this
year. |'ve just hired an additional class of
nonl i censed operators. They'll conplete the training

program in the 7'" nonth of 2008. There is an
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addi tional hot l|icense class scheduled to start the
7'" month of 2007 and another initial or NSGPO cl ass
schedul ed for the 10'" nonth of this year.

MEMBER S| EBER:  What's the m ni nrum shift
conpliment ook |ike at Browns Ferry right now?

VR. ELMS: The mininmumtech spec
requirenent is three SRCs, five ROs and five AUGs. W
presently have on-shift, we're on a five crew
rotation, 12 hour shifts, we have five SRGOs, six ROs
and 13 AUGCs is what we have on shift at this tine.

MEMBER S| EBER. And when you qualify the
fire brigade, how many? Wwo is on the fire brigade
and how many does it take out of your operating crew?

MR. ELMS: Browns Ferry has an i ndependent
fire protection organization that is not part -- They
wor k under the Ops organi zation. They actually work
for me, but they're independent of the 13 AUGs and
that's five additional persons on each shift.

MEMBER SIEBER:. COkay. And that's their
only duty or do they do other things?

MR. ELMs: They do sone mai nt enance
activities, but their primary function is fire
protection.

W al so have persons that are supporting

Unit 1 recovery operation. W currently have three
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SRCs and two RCs. These persons support the day-to-
day testing and return to service of the systenms on
Unit 1 as well as interface with the operating units
to make sure that the schedule is logically tied and
the activities and the schedul e can be supported by
the Unit 2/3 organization.

Unit 1 organization has retained the
services of many of our ex-SROs that retired from
Browns Ferry. These SRCs were instrunmental in the
recovery of Unit 2 and Unit 3 and are very
know edgeabl e in the process. They also help put the
logic ties into the schedule. They are the sequence
of the return to service of the systens as well as the
testing to support these systems. These persons wll
eventual |y be the test oversi ght persons for our power
ascension testing program as what nany years of SRO
experience and many years of recovery experience have
been retained in these positions.

| do have a | ong-range staffing plan that
goes out through 2013 to ensure that we have persons
avai |l abl e. That does take into account attrition. |
| ost two SROs, one RO and three nonlicensed persons in
2006. For 2007, | don't anticipate |osing any SRGCs,
no RGs and | ess than five nonlicensed operators. So

staffing | ooks pretty good going forward.
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As far as the licensing requirenents,
these licensed persons are licensed on all three
units. W rotate these persons through the units to
mai ntain them proficient on all three units. So
there's not any issue with them not being proficient
on any of the units.

As you see at the bottomof the slide, 15
years equi val ent experience at 105 percent. That's
from1998. Unit 2 in February of this year will end
its fourth cycle at 105 percent. Unit 3 is inits
second year of its fourth cycle at 105 percent power.
So a |l ot of experience by the operators operating at
105 percent power.

MEMBER S| EBER: Do you have nore than one
si nmul at or ?

MR ELMS: Yes sir, | do and I'lIl discuss
t hat on the next slide.

MEMBER S| EBER  Ckay.

CHAI RVAN BONACA: | have a question
regarding -- You know yesterday we saw the MPSH
cal cul ation for the Appendi x RKs where the operator
wi thin two hours has to isolate coolers and to provide
sufficient head for the RHR |Is this process
general i zed al ready?

MR ELMS: Yes sir, it is. It is in the
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SSls, the Safety Shutdown Instructions. It is part of
that procedure and that time has been vali dated.

CHAI RVAN BONACA:  And that was introduced
| i magi ne when you went to 105 percent at Units 2 and
3.

MR. ELMS: That was actually identified
during Appendix R audit at Browns Ferry.

CHAI RVAN BONACA: So you al ways had t hat
provi si on.

MR ELMS: W did not. W did not always
have that provision. No, this was an additional
operator accident. It cane out of the Appendix R --

CHAI RVAN BONACA: Appendi x R Ckay. So
early enough. Ckay.

MR. ELMS: For training, | own training.
| hold training accountable and responsible for the
performance of the Operations Departnment. Training
consists or starts with a zero week or a staff week.
During that time, either nyself or the Ops
superintendent attends training. W sit through al
the classes that will be presented and we review all
the sinulator scenarios that will be presented. What
that gives us is the ability to make sure that our
expectations are being nmet in training as well as what

is being taught in training.
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Al the persons on the Qps staff are
required to do training observations on a nonthly
basis. This also provides quality feedback to the
training organization on how well they're actually
perform ng and neeting our standards and changes have
been made based on that feedback.

In training week, the first scenario, and
t hat happens on Monday norning, the crews conme from
m dni ght shifts. They work off mdnight shifts. They
come Monday norning. The first scenario they see on
the simulator is an as-found or an eval uated scenari o.
That scenario neets the requirenents for NRC annua
exam scenari o.

It tests their conpetency in tech specs,
abnornal operating instructions and it takes themdown
one or nore legs of the enmergency operating
instructions. It is not uncommon for one of these
scenarios to be ATWS anticipated transient wthout
scram requires the operators to lower water to
mai ntai n | evel and maybe even energency depressurize
with rods out.

Anot her comon scenario wuld be a
cont ai nnment probl em where contai nment pressure woul d
be el evated. W tal ked about the net positive suction

head curves that could play into these scenarios at
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that tinme. There again, you know, you will be tested
on one or nore legs of the energency operating
procedures or the way those end and |li ke | said, these
eval uated scenarios do neet the criteria for NRC

eval uat ed scenari os.

MEMBER POWERS: How about Appendi x R
scenari 0s?

MR. ELM5S: W do evaluate -- W don't have
an eval uat ed Appendi x R scenario, but we do train on
t he Appendi x R scenarios at | east bi-annually and t he
nonl i censed operators were last trained on that the
| ast cycle of 2005. W give six weeks of training
each year divided up into six cycles and they were
trained the | ast week of 2005.

MEMBER POWNERS: What is the typica
Appendi x R scenario you train on?

MR. ELMS: W have 38 fire zones and we
normal Iy pick one of the nore conplicated ones. Fire
Zone 16 i s one that requires evacuation of the control
room One that has tinme critical evol utions
associated with it would be a typical scenario that we
woul d train on.

MEMBER S| EBER Do you have manual
operator actions for fire protection authorized for

your plant and, if so, how many?
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MR. ELMS: W have manual operator actions
associated with the SSIs. W do not have any that are
performed by the fire protection organi zati on.

MEMBER S| EBER: But by operators for fire
protection scenari 0s?

MR. CROUCH. They are perforned by the
operators, yes.

MEMBER SIEBER: Ri ght, but how many of
t hem do you have?

MR ELMS: | don't know the nunber of
manual actions. |f you look at the Appendi x R event,
you wi nd up with an RHR punp injecting into the vessel
with four SRVs open discharging into the suppression
pool with a service water cooling the pool. And
depending on which fire zone you're at is how nany
manual operator actions we have.

MR CROUCH: Let's |let Dave.

MR BURRELL: W have -- The nunber of
manual actions vary depending on the particular fire
zone. One of the zones that Tony nentioned, Fire Area
16, which is (Inaudible) has the nbst operator actions
and it entails 337 manual actions spread over 120
m nutes. They vary fromas little as | ow 40 dependi ng
on the fire area to (Inaudible).

MR. CROUCH. And we treat an operator
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action as if you were mani pulating two switches side
by side, that's two actions.

MR ELMS: And |ike Dave said --

MEMBER SIEBER: It's still big nunbers.

MR ELMS: Like Dave said, this Fire Zone
16 has the npst because it does require evacuation of
t he control room

MR. BURRELL: Right. And we have done
conparisons with other BWRs and t he nunber of manual
actions is consistent with those.

MEMBER S| EBER: Now according to the
rules, you require an exenption for each of those
manual actions from the NRC. Do you have those
exenptions?

MR. BURRELL: W don't specifically have
t hose as exenptions. They are docunented in our SER
for Units 2 and 3 as part of the recent regulatory
interactions. You have put those in our corrective
action program for (Inaudible.)

MEMBER S| EBER: Well, sonme day you're
going to have to resol ve that.

MR. BURRELL: That's right in the
guidance. | think it gives us two years either to
resolve in the way of an exenption or to (Ilnaudible).

MEMBER S| EBER: Yes. Well, just so you're
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awar e.

MR CROUCH W're fully aware of that.

MEMBER SI EBER: Yes. That's not a power
upr at e.

MR CROUCH: No sir.

MEMBER SI EBER: That's an operate tonorrow
issue. You have to do that no matter what.

MR CROUCH. We understand, sir.

MEMBER ABDEL- KHALI K:  You said that you
have -- Each crew has three SRGs and five RGs to run
the three units.

MR ELMS: That's the standard in the tech
spec for mninmmmanning. That's correct.

MEMBER ABDEL- KHALI K: But what is the
actual --

MR. ELMS: The shift conplinment as it is
now is five SRGs, six ROs and 13 AUGs.

MEMBER ABDEL- KHALI K: Ckay. So when you
schedule a week training for the crew, how do you
di vi de t hem anongst the two sinmul ators?

MR. ELMS: W have staff persons that fil
in on these. Wat you'll do -- One of these persons
is a shift manager. So you have the shift manager on
one crew. He'll take three RCs and a unit supervisor,

maybe two unit supervisors and we have we call them
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back-up shift managers or a person that is a qualified
SRO, shift manager qualified, that doesn't al ways work
in that position. He'll take the |lead on the second
scenario with the other half of the group and then we
fill inwith staff persons to nake a Charlie crew

MEMBER ABDEL- KHALI K:  But | guess ny
guestion is related to are there physical differences
bet ween the two control room sinulators?

MR. ELMS: They're starting and our first
cycle of 2006 started Monday norning. One of the
si mul at ors does have t he upgraded EPU equi prent nodel
onit. It's 105 core load. Both of themare 105 core
| oad. One of the sinulators sinulates the punps, the
condensate punps, the booster punps as well as the
feed punps for the EPU. So that's how we're training
on the installed equipnent. The other simulator
mmcs 105 percent uprate w thout the condensate
boost er punps, condensate punps and feed punps.

MR. CROUCH. So the actual control room
has sone difference. They have the paperless
recorders.

THE W TNESS:. The paperl ess recorders.
That's true. The span on the instrumentation for the
simul ator that has the uprated equi pnent on it.

VEMBER ABDEL- KHALI K:  And t hose
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differences are actually present in these two
si mul at or s.

MR ELMS: Yes sir, that's correct.

MEMBER ABDEL- KHALIK:  So if an operator is
goi ng through a requal training and enters one of the
simulators and says "I have Unit 1 today" can the
operator do that?

MR. ELMS: Yes, they can and these
simul ators are physically situated in close proximty
to themand we swap the crews. Like the alpha crew
will train on the non-uprated sinulator to start with
and then the next scenario they see they will go to
t he uprated simul ator and we swap those back and forth
so all the crews get equal time on all of the
si mul at or s.

MEMBER ABDEL- KHALI K:  Thank you.

MR. ELMS: The two sinulators disks
provi de us a great advantage as far as training. Wth
a nunber of hot license classes that we have, it
prevents or it | essens the anount of tinme that we have
totrain on the off hours. Getting an SRO |icense or
even an RO license is hard enough and having to do
that sinmulator training onthe back shift or m dnights
makes it even that much nore difficult. So a |lot of

benefit for the two sinul ators.
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As | NPO accreditation, Novenmber 30, the

operations trai ning programwent to Atlanta and sat in
front of the accreditation board. W did receive re-
accreditation for all of our training prograns for the
operations training prograns. That's a pretty intense
process. It starts out with a self evaluation of your
trai ning process where you go through and | ook at
yoursel f. | NPO comes in and does a week followp wth
that to see if they identify any i ssues different than
you do and then you go sit in front of the
accreditation board and present your responses to
those. As | said, we did receive accreditation for
all of our training programs associated with that.

MEMBER SI EBER: Yes. Wen did you | ast
get re-accredited?

MR ELMS: Novenber 30, 2006.

MEMBER SIEBER. Ckay. So you're --

MR ELMS: W just finished that up. W
also --

MEMBER S| EBER: You shot at the hopper.

MR ELMS: Yes sir. W also had the NRC
requal inspection |ast year too. So our training
program has been | ooked at by NRC and I NPO wi thin the
| ast six nonths.

Ve got re-accreditation for t he
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nonl i censed operator training program the reactor
operator training program the SRO training program
the STA programas well as the shift nanager program

Okay. W conmitted, we, TVA, conmitted to
two cycles of requal training prior to inplenentation
of the uprate on Unit 1. That first cycle of training
was the last cycle of 2005 which woul d have been the
sixth cycle of 2005. It finished up in Decenber.
That was the classroom portion of the uprate that
i ncluded the procedures associated with it and the
di fferences for the nodifications.

The next cycle which would be the first
cycle of 2007 is the sinmulator portion of that and |
just spoke to that as to what the sinmulators | ook
like, the differences between the sinmulators and how
we nmake sure that the crews get equal tine on each of
t he sinul ators.

For plant transient response, we use the
simulators for several things and one of the things
that we use the simulators for is just-in-tinme
training and that's how we'll train for these |arge
transients. Just-in-tine training, we use it for our
shutdowns. W use it for our start-ups. W use it
conpl ex, infrequently performed procedures such as our

LOCA tests or RHR Logic test where we can go to the
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simulator, set it up and run it and see the actua
pl ant conditions that we expect to see during this
test. During that tinme, that gives the crewthe
ability to go through and validate the procedures,
wal k it down, make sure that the nonmencl ature nmat ches
what it's going to be, know the instruments they're
going to |l ook at, where they're at. They also get to
see t he expect ed pl ant responses fromthese transients
or procedures or whatever they're going to do. It's
a validation process for the procedures. At this
time, that gives the shift nanager the tine to devel op
or to assign the roles and responsibilities for each
person on the crew, determ ne what critical steps may
be i nvol ved in these procedures, determn ne what hunman
performance tools or techniques we'll use to ensure
these critical steps are conpleted as witten.

W al so discuss what's the worst thing
that could happen. It gives us tinme to develop the
pre-job brief associated with t hese evol utions and t he
devel opnent of that pre-job brief, we |ook at any
pl ant specific OE that nay be out there as well as any
i ndustry OE that may be out there.

MEMBER ABDEL- KHALI K:  So do you update
your core design nodel in the sinulator every cycle

t hen?
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MR. ELMS: Yes sir, we do.

MEMBER ABDEL- KHALI K:  So how do you update
your core design nodel in the sinulator every cycle
t hen?

MR ELMS: Yes sir, we do.

MEMBER ABDEL- KHALI K:  So how do you nodel
three different cores in two different simnulators?

MR. ELMS: W have both sinul ators neeting
the 105 percent power at this tine.

MEMBER ABDEL- KHALI K:  But the core design
in the three units may be different.

MR ELMS: W will only be able to nodel
two of themand if the decisionis nade m dway t hrough
the cycle to upgrade Unit 1 or one of those units, we
woul d shut the sinulator down. W have to go in and
rel oad the core design in there to 120 percent power.

MEMBER ABDEL- KHALIK: But let's say al
units are operating at 105 percent power. You still
only have the capability of nopdeling two cores.

MR. ELMS: Right.

MEMBER ABDEL- KHALI K:  So how do you --

MEMBER SIEBER  You don't use the
simulator to look at in-core kind of things. Ri ght?

MR ELMs: Well, we do. | mean we can

change the core | oad and one of the things that we've
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had sonme issues with is late in core life, the notch
wor ks on the rods, you know t he top notches have nuch
nore worth than they did at the beginning of core
life. So we have the ability to go in and nodify that
core |l oad or what the conputer sees inthere to nmnc
it as close as possible and we try to do that with our
just-in-time training for our shutdowns and start-ups
to get the core |ife where we're adding core life
whet her at the begi nning of core life, mddle of core
life or end of core life prior to training on that
si mul at or .

MEMBER ABDEL- KHALIK:  |I'mstill sort of --
I"'mlost. You can only nodel two cores on the two
si mul at or s.

MR. ELMS: That's true.

MEMBER ABDEL- KHALI K:  And yet you say that
the operators are trained to understand the response
for all three units. How do you do that?

MR. ELMS: Now we have 2 and 3 cores are
very simlar and the Unit 1 core will be different.
So we'll have one that is very sinmlar to 2/3 and one
that mmcs Unit 1.

PARTI Cl PANT: | believe you' re talking
about consistent operator actions based on that as

well. Right?
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MR. ELMS: That's exactly right. Okay.
Once the persons are finished at the simulator, the
| ast thing that they' Il develop is the abort criteria
associ ated wi th whatever evol ution that they' re going
to perform once they get back to the plant and that
will be clearly delineated and the shift manager wil|
have responsibility for determ ning when that abort
criteriais net. Once we conme back to the plant, we
will -- whatever support is needed if we need
i nstrument mai nt enance support or el ectrical
mai nt enance support to performthe SI with procedure,
we may need systemengi neering support. W' Il gather
t hose persons together as a group and we will wal k
down each one of their specific functions. So they
have a copy of the procedure. They get the tine to go
wal k it down to nake sure they know (1) where they're
going to go and (2) what they're going to do.

Also develop the pre-job brief, we've
developed it at the sinulator. W bring it back. W
further | ook at any OE we may have, get input fromthe
support persons as to what hunman perfornmance tool s and
techni ques they may need to use, have critical steps
identified, see if they have any different steps that
they believe to be critical than what we believe to be

critical. They also discuss the worst thing that
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coul d happen. All that gets rolled into the pre-job
brief. W hold the pre-job brief before we actually
perform the procedures.

These will also be rolled into our -- W
have a 12-week rolling schedul e that the itens are put
in the schedule. It gives 12 weeks for each activity
toroll in, gets reviewed froma system engi neeri ng,
t he schedul i ng organi zati on, mai nt enance organi zati on
as well as the OPS organi zation. W also have a risk
SRO. This is a STA qualified SRO that reviews that
schedul e for any risk associated with it and approves
it by signing his nane to it. W have critica
evolutions neetings that anything that's deened as
critical or has generation risk cones before a group
of people that includes a senior |evel manager. They
review it. They decide are there any additiona
actions or what type of things need to be put in
pl ace. Where we woul d use peer checki ng? What human
performance tools will be needed at this step? Wat
| evel of oversight?

That's decided in the critical evolution
and we have an NSGR sheet which is a nuclear safety
generation risk form that's conpleted for that
evolution and it puts in witing what type of

oversi ght, what type of human perfornmance tools. It

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




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

214

lists the factors that are going to nake this job
successful .

MEMBER S| EBER: Do you have on-shift STAs?

MR ELMS: Yes sir, | do. | have two STA
gualified persons on each group both of which are
licensed SROs and | have one nonlicensed STA that
wor ks day shift.

MEMBER S| EBER: Ckay and they're all
engi neers.

MR. ELMS: They all are degree-ed.
persons. That's a true statenent, technically degree-
ed.

MEMBER SIEBER. And do they work in the
control roomor do they do other things?

MR. ELMS: They will rotate with the other
unit supervisors and set the units when their tinme
comes to do that, outside position as well.

MEMBER S| EBER  Ckay.

MR, ELMs: Okay. This just-in-tinme
training, we also -- Training has what's called a
singl e point of contact. This single point of contact
is atraining instructor that's assigned to each one
of the crews and that person is held responsible and
accountable for this crew s perfornmance. That person

will be the one that puts together the just-in-tine
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training for the crew He'll adm nister the training
When the evolution takes place, he'll be present in
the plant to observe the crew to make sure that they
perform as expected. He'll also | ook at any

differences fromthe way that they' ve been perforned
and provi de feedback to themand i f necessary, he will
enter itens into our corrective action program

Consi st ent operating response, one
addi ti onal operator action for term nation of drywell
cool i ng Appendi x R event, we've discussed this at
length. There are three different ways that we
termnate this drywell cooling and the term nation of
the drywell cooling is we stop the RBCCWflow to the
drywel | coolers. The blowers thensel ves continue to
run and it's depended upon which of the fire zones
that we have the fire inis to how we ternmnate this
cooling flowto the drywell.

One of themis we do it fromthe contro
room |If we don't have to abandon the control room
we just trip the punps fromthe control room Anot her
is we have it's called an essential and nonessenti al
| oop on the RBCCW It is an isolation valve that lets
the water flowinto the drywell to cool the conmponents
in the drywell. It's closed under other conditions

and the worst case is we have to go to the 480 V
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shut down boards and trip the punp breakers.

And t here were no ot her changes nade based
on the Appendix R, no procedure changes. The
mtigation philosophy for our transients remains the
sane.

W have as we spoke nany operator actions.
Those are broken up into specific time frames. Al of
t hose have been validated. The SSIs for Unit 1 or
safety shutdown instructions for Unit 1 have been
witten. Al those actions have been validated and
verified and as | spoke, the nonlicensed persons were
trained |last on SSI the |last cycle of 2006.

For power ascension testing nodifications,
on this page mnor equipnent differences, you know,
obsol escence has been one of the reasons why you woul d
see differences in the control room and mainly you
woul d see that in the recorders. W have sone of the
-- W used to have the paper records. Those have
becone obsolete. So we are changing over to the
paper | ess recorders. That would be a reason for an
equi pnent di fference.

| mproved pl ant perfornmance and additi onal
margin. Once we install the upgraded punps -- Well,
they're installed in Unit 1. Wen we install themin

Unit 2, these at 105 percent will be three 50 percent
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punps for condensate, condensate boosters as well as
feed punps. So additional operating margins to the
operator crews, we'll be able to take a feed punp, a
booster punp and a condensate punp out of service and
mai ntai n 100 percent power.

The sequencing of the EPU nodifications.
Ashok spoke earlier about the sequence that we're
going to do, the nodifications. Unit 1 has already
been conpleted or is in the final stages of being
conpl eted. The Unit 2 outage which starts in the
|atter part of February, we'll put everything except
t he high pressure rotor and the high pressure turbine
and the steam dryer nodification won't take place on
Unit 2 and then we'll followthe Unit 3. This design
is not unique to the industry.

The power ascension testing under comrand
and control, Op owns the plant. W have the fina
say-so in what goes on. The shift nanager is the one
that's in control of all activities at the plant. He
has the ability and the authority and t he expectation
to stopif he's unsure. Do not proceed in the face of
uncertainty. |If the procedure is not right, the
expectation is that they stop and get it fixed. They
don't continue on.

He needs to make sure that the right human
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performance tools are used for the right steps. Unit
1 testing team that | spoke of earlier wll be
involved in this test. They have exactly the sane
expectations. Another task that the -- O another
action that the shift manager is tasked with is to
ensure that the proper plant conditions are net prior
to starting any test or evolution and additionally
t hat they have the correct nmanpower prior to starting
into any of these tests.

MEMBER ABDEL- KHALI K:  How woul d t hey know
that the procedure is incorrect during this process?

MR ELMS: Well, they nmay identify it on
a wal kdown. W tal ked about walking it down on a
simulator. W tal ked about walking it down at the
plant. Now one of those, either one of those, you
could catch a nonenclature issue. You could catch
somet hi ng that was out of sequence. You could catch
the fact that you were verifyi ng sonet hi ng on anot her
unit. You know our procedures, we have three units.
So during the procedure upgrade, | nean that's a
possibility. So the wal kdown process is one. Doing
it onthe sinmulator is another one. Actually getting
to the step to performit and say, "Hey this is not
right."

MEMBER S| EBER. The sequence.
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MR. ELMS: That's exactly right. And once

we get into these tests, we have 24 hour support from
engi neering as well as the procedures section. W

t ake several people to change a procedure. W have
the engineering section out here for technical
support. The operations procedure group will be out
to make the change and then it has to be issued
t hrough our docunent control organization. So we have
t hose persons 24/7 once we start into these nmmjor
evol uti ons.

MEMBER SI EBER  Your shift supervisors
have that authority for a one-time deal procedure
change. Right?

MR. ELMS: W can nake m nor pen-and-ink
changes on procedures, but we don't do that on a
regul ar basis.

MEMBER SI EBER:  But you can.

MR ELMS: We can do that. That's true.

Yes.

MEMBER SI EBER: |f you have to, you would
do it.

MR. ELMS: Yes sir. OCkay. The transient
testing, | spoke about what all happens in preparing

for the transient testing and t he oversi ght associ at ed

with it and the process we're getting ready for.
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Anot her issue that we deal with is the turnover of
systens and especially on Unit 1 and we use the SPOT
process and that's a systempreoperability process is
what that is.

And it has two phases to it. It has a
SPOT 1 and a SPOT 2. And the SPOT 1, that occurs
after all the maintenance on the system is being
conpleted up to the point to allow testing. At that
time, the Ops organization will go in and establish
status control on the system Al the testing on the
system will be done and that includes any |logic
testing, any flow testing, any MoVs. If it has
initiation frominstrunmentation, the instrunmentation
department will have run their part of that system
logic SR and that takes it up to the point of
supporting plant, whatever phase the plant's in. It
doesn't necessarily take it to operability.

The second phase of that is the SPOT 2
process and that's after all the testing has been done
and you know t he systemperforns as it's designed. W
can -- At that point, it will support a specific plant
condition. It mght not be tech spec operable and it
may have sone outstanding i ssues associated with it.
And you have two different types of issues associ ated

withit at this tine. You'll have an exception which
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is sonmething that does affect operability and the
syst emcannot be made operable until that exceptionis
cleared. You will have a deferral and a deferral is
a mai ntenance activity that needs to be conpl et ed but
doesn't affect operability. That nmay be a packing

| eak on valve. It nay be a drain valve that's |eaking
t hrough, something mnor in nature but it doesn't

af fect operability.

Al so prior to the SPOT 2, the systens are
wal ked down by the operations departnment. A list of
housekeeping itens are identified. A list of whatever
is out there is witten down and has to be
di spositioned to SPOT 2. At this tine, we also review
t he backlog associated with this systenms. W have
systens on Unit 1 that haven't been operated in 20
years or haven't been operable in 20 years. You have
to go back through the backlog and see what's out
there that needs to be fixed on that system So
that's one of the things that happens prior to SPOT 2.

MEMBER PONERS: Maybe you went pretty fast
over this. You' ve maintained a conponent. This is
done. Then you have to do the post naintenance
testing and that's done by operations?

MR ELMS: That's correct. If it's

instrunentation, | nmean, if it's a water |evel
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instrunent --

MEMBER POVERS: | under st and.

MR ELMs: But if it's a flowtest, if
it's a valve operability test, if it's a valve timning
test, those belong to the operations departnent.

MEMBER POAERS: And operations does that
and they go through a variety of things before they

can declare operability.

MR. ELMS: That's correct. And one of the

things that we use is we use a systemcalled i TEL and
i TEL is our tracking nmechanism for itens that have
been identified during the process to bring it up to
operability. Once you get tech spec operable, you
track open itens in the tech spec LCOtracking | og at
that tine.

Anot her thing that happens prior to this
SPOT 2 occurring is the plant side systemengineering
devel ops a system health report for the system and
what that does for us is that forces himto go back
and | ook at what outstanding issues are associ ated
with that systemand we have a SPOT 2 neeting that's
attended by senior |evel managenent as well as the
Unit 1 personnel. One of the persons that cones to
that neeting is the system engi neer and he presents

the health report for what that systemis going to
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| ook I'i ke once we take it.

And one of the big things that has to be
done at that time is the critical spares have to be
identified and either ordered or on hand. The
potential to mss that is pretty highif you don't put
it inthe process early on. So we capture it at SPOT
2.

The acceptance criteria for testing,
that's pretty straightforward. | nean it's spelled
out and if you're looking at a surveillance, it's
straightforward as to what -- It's denoted with AC
stiff as to what acceptance criteriais and this is a
go or no-go. | nean if the punp doesn't retrade its
flow, if the turbine doesn't cone up to speed in tineg,
your acceptance criteriais not going to be satisfied.

Conpared to the original start-up testing
you'll see on the following slide as you well know
we're going to have to do sonme large transient
testing. W didn't do that originally but this
generator | oad reject and MsSIV closure as well as the
punp trips, that is going to ensure that our plant
operates by design and we have a quality product at
that tinme. The steamdryer nonitoring, we spoke a
little bit about that earlier. W'Ill |ook at the

carry over on that and we've also got the strain

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

224

gauges that will be on steam lines as well as the
accel eroneter. So that will be nonitored as we cone
up in power.

In short, you know the QOperations
Departnment, we feel confortable we have the staff to
run three units. W're confortable with the training
that we've received to operate the three units and
then we're | ooking forward to a three-unit operation.
Any questions?

MEMBER SIEBER: Yes, | have a couple
You're in charge of the Operations Departnment.

MR ELMS: Yes sir.

MEMBER SI EBER. Do you have SRO |icense?

MR ELMS: | did hold an SRO | i cense.
have 26 years at TVA and all of that has been at
Browns Ferry and | held a license for nore than 15
years.

MEMBER S| EBER: Ckay. How nany peopl e at
Browns Ferry hold current |icenses who aren't in
Operations for doing other jobs |ike engineering or
adm ni stration or what have you?

MR. ELMS: There are three people in
training that hold an S -- Four people in training
that hold an SROlicense and all other persons with us

RO licensing or either they belong to the Operations
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Departnent or they're on |loan to other departnents.

MEMBER S| EBER. Thank you.

MR. ELMS: Any further questions?

MEMBER  ABDEL- KHALI K: St eam dryer
noni t ori ng, I guess that's also operated by
Qperations. |s that correct?

MR. ELMS: That will be in conjunction
wi th syst em engi neeri ng.

MEMBER ABDEL- KHALI K:  So physical ly where
is that data going to be collected?

MR ELMS: That data is collected -- On
Unit 2 the data was collected on the first floor of
the reactor building on the south side. Those gauges
were installed inside the drywell, run through a
penetration and all the data was recorded external to
the drywel|.

PARTI Cl PANT: That's inside the reactor
bui | di ng but outside the drywell.

MEMBER ABDEL- KHALI K:  Thank you.

MR. ELMS: Anything el se? Thank you for
your time.

CHAI RVAN BONACA: Thank you.

MR. CROUCH Dr. Bonaca. W had a couple
ot her --

CHAl RMAN BONACA: M. Crouch has sone
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answers to questions raised. He can provide it now.

MR. CROUCH:. Ckay.

MEMBER S| EBER: Thanks very much

MR. ELMS: Thank you.

MR. CROUCH: One of the guestions that was
asked in one of the previous sessions was concerning
the unfiltered end | eakage into the control room and
back in 2003, we ran a tracer gas test and the
unfiltered end |eakage that was neasured by that
nmet hod was 817 SCFM as opposed to what's used in the
cal cul ation which is 3700, 3800, because that was the
old nunber and we just retained that for the
calculations. But it was 817 SCFM

Anot her question that was asked was what's
t he amount of curies that are rel eased on an annual
basi s? For the airborne with no fission activation
products init, it is 4.45e® curies for iodine and it
is 4e® curies for particulates. In the liquid, we
have 5. 75e* curies with no al pha enmitters. So that's
t hat .

The dose at the boundary of the site is
neasured and it typically runs 59 to 60 mllirens per
year and we have seen no change in that value fromthe
timeweinitially started operating until now and even

when we were in periods of nonoperation such that al
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three units were shut down, you sawt he sane nunber so
that the site boundary is far enough away fromthe
plant that it is wvirtually unaffected by plant
oper ati on.

MEMBER POWNERS:. You didn't give us
anyt hi ng on nobl e gases.

MR. CROUCH. No, | do not have anything on
t hat .

M5. MARTIN.  Good afternoon. |'m
presenting on t he Human Fact ors Engi neeri ng portion of
t he power uprate. These are the areas that | revi ewed
as a part of my evaluation to ensure that the uprate
did not adversely affect operative performance at
Browns Ferry. These are the regulations that | use as
nmy basis for my eval uation.

These are the five standard areas that |
reviewed as a part of ny evaluation for the power
uprate. The first area is the emergency and abnorma
operating procedures. The changes consisted primarily
of business to nunerical val ues which represent plant
status and there were no new procedures in the areas
of BOPs or AOPs.

The next area is operator actions which
are sensitive to the power uprate. There were no new

operator actions in the areas of energency or abnorna
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operati ng procedures and no changes in the actual tine
it would take the operators to performtheir actions
and no change in the philosophy as well.

There were four main new actions created
in the safety anal ysis portion.

MEMBER WALLI'S: Were there changes in the
time it takes the operator? There's no effect of this
power |evel on the tinme response?

MS. MARTIN:  No.

CHAI RVAN BONACA:  For exanpl e, no change?

MS. MARTIN.  Sorry.

CHAI RVAN BONACA: For exanple, the
response tinme of the operator to adverse event?

MEMBER WALLIS: Adverse event. Usually
t he operators have less tine to respond to an adverse
event .

MEMBER SIEBER. ATWA B in the procedure.

MEMBER WALLIS: Not in the --

CHAI RVAN BONACA: So now we're talking
only about the procedures.

MEMBER WALLIS: W're only tal king about
t he procedures.

MEMBER S| EBER:  They have to do it faster.

CHAI RVAN BONACA: Al right.

MEMBER WALLIS: The addition -- action to
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conpl eti on.

CHAI RVAN BONACA:  Where should | ask the
guestion regarding the scenario that we just heard?

MEMBER CORRADINI: | knew we were going to
get into that.

CHAI RVAN BONACA:  Appendi x R

MEMBER CORRADINI:  Is this the right point
to ask that?

CHAI RVAN BONACA: Appendi x R the
actuation of -- Well, the turning off the coolers in
order to increase back pressure to deal wth the
Appendix R event. | nean is that -- That's a new
action that the operator has to perform

MEMBER SI EBER: Pretty quickly too.

M5. BROWN:  Yes sir, but it's not in the
abnornmal operating instructions or the energency
operating instructions.

CHAI RVAN BONACA:  You're going to talk
about it somewhere el se, but you' re going to address
it.

MEMBER S| EBER:  Yes, where is it?

M5. BROAN: They're in the safe shutdown
instructions for Appendix R  Those are reviewed by
the inspection staff as part of the inspection

activities where they go in and do those actions that
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you guys are fam liar with where they have to validate

the feasibility and reliability of those acti ons under

Appendi X R

CHAI RVAN BONACA: When is that going to
happen?

M5. BROAN: Next week, the staff is going
out to |l ook at those, | believe, was it 22 or so safe

shut down i nstructions. So those are being validated
by the inspection staff onsite next week, selected
ones.

CHAI RVAN BONACA: Do they have human
factor capabilities?

M5. BROMN: |I'msorry. Wat exactly do
you nean by that?

CHAI RVAN BONACA: By that | mean, you
woul d want to understand. | nean this is an action
that is pretty critical. |It's counter intuitive
because why would you try to increase pressure in
cont ai nnent except you need by pressure. So are the
staff that gotoreviewthis inplenentation capabl e of
eval uating that assessnment? You wanted to add
soret hi ng, M chael

MEMBER CORRADI NI :  No, you're going -- |I'm
trying to figure out where we shoul d ask the question

about how one enters intothis reginme and i f we should
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wait, that's fine.
CHAI RVAN BONACA:  1'Il be glad to wait if

at sone point it's being addressed.

M5. BROWN: | don't believe it's addressed
in the staff's presentation. But I'lIl try to field
it. | actually used to do sone of this review for the

agency. So I'mnot exactly sure | understand what
your question is.

CHAI RVAN BONACA: M question has to do
with an action that we have seen presented to us.

M5. BROMN:  Yes sir.

CHAI RVAN BONACA: That deals with
provi ding sufficient back pressure to the RHR punp
during an Appendi x R scenario so that you have in fact
a flowgoing to the wetwell and the issue is there is
a new operator action. W are looking for a
representation by TVA that they are addressing that.
It's an action and who is evaluating the feasibility
of this action?

M5. BROMN: When the originally came to
light, there was al so a concern that it my be needed
for the operating units. So the senior resident
i nspector and the resident inspection staff did go in
and validate and verify that the action was

appropriately placed and trained on as well as the
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fire protection staff who routinely goes in as part of
their triennial inspections toreviewthe feasibility
of operator manual actions and there is a set of
criteria that |I'm sure you guys are very aware of
after the operator manual action rul emaking. That
criteria is still used by the staff to validate the
feasibility. W |ook at environnent, tenperature,
whet her or not it's marked, those types of things. So
yes, sir, | do believe that the inspector staff is
nore than capabl e of determning the feasibility and
reliability of a manual action for Appendi x R

MEMBER ABDEL- KHALI K:  Now entry into this
leg of the procedure required indications that can
only be obtained in the control room Now who nakes
t he deci si on and naybe t he Appli cants can answer this.
Who nmakes the decision that we have entered this |eg
of the procedure and i ndeed that this action has to be
t aken?

MR ELMS: M nanme is Tony Elnms and |'m
Operations Manager and the shift manager makes the
determ nati on of when you enter the safe shutdown
i nstructions.

MEMBER ABDEL- KHALI K:  Now what procedure
does he have in his hand that tells himthat entry

into this leg of the procedure is required?
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MR ELMS: SSI 001.

MEMBER ABDEL- KHALIK:  And this is not a
part of the emergency operating procedures.

(OFf the record discussion.)

MR. ELMS: Ckay. The shift nanager, he
makes the determ nation as to when the SSIs or safe
shutdown instructions are entered and this is an
i ndependent procedure that is outside the energency
operating procedures. | nean this you just set the
ener gency operating procedures asi de once you get into
the SSIs and you're correct. The indications are from
the control room In the entry conditions, you have
afire obviously and it say "the Unit 2 or Unit 3 and
this is the 2/3," the Unit 1, it will 1/2/3 when it
changed, "is greater than atnospheric pressure and the
magni tude of the fire has the potential to affect safe
shut down capacity by multiple failures or spurious
actuations of systens/conponents have occurred or
erratic or questionable indication on nunmerous main
control roominstrunentation have occurred or nmultiple
trai ns/channels of safety related equipnent are
threatened by the fire." At that tine, you' |l nake
the determ nation that you need to enter these safe
shut down i nstructions.

VMEMBER ABDEL- KHALI K: Now t his set of
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instructions is not very specific.

MR ELMs: Ch, it is specific. 1It's 38
different -- Fromthis you have to go identify which
fire area you're in. You have to identify the fire
area. Then you have specific directions based on the
equi pnent that's available with the fire in that area
as to what actions you take.

MEMBER ABDEL- KHALI K:  Wel |, numerous
spurious actions or indications inthe control roomis
sort of in the eyes of the beholder during a severe
accident. So sone people may interpret two spurious
i ndi cations as nunmerous and they would initiate this
|l eg of the procedure inmmediately. Qher may say --

MEMBER S| EBER: Then you have to | ook for
the fire.

MR ELMS: You have to |l ook for the fire.
You have to have the fire al so.

MEMBER S| EBER:  You go to the fire panel.

MR. ELMS: But you have to have a fire
that -- This is all predicated on the fact that you
have a fire in one of the safe shutdown areas.

MEMBER ABDEL- KHALI K:  So the shift
supervi sor nmakes that determ nation

MR. ELMS: Right.

MEMBER ABDEL- KHALI K:  \Who actual ly takes
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t hat action?
MR. ELMS: Once the shift nanager nade

that determ nati on, you have assi gned persons. There

are four or five persons that will have actions that
will be dispatched fromthe control roomw th copies
of t he pr ocedur es and t hey' || start into

i npl enentation of the safe shutdown instructions and

t hose are our nonlicensed operators that | spoke about

MEMBER ABDEL- KHALI K:  They' re AUGCs.

MR. ELMS: Exactly right. Those will be
t he persons and in sone instances in Fire Area 16 when
we evacuate the control roomeven the operators woul d
have actions to | eave the control roomat tines. But
we disperse the procedures to the nonlicensed
operators. They go out. They have required actions
to be conpleted. Once they conplete those required
actions with the radio, tel ephone, whatever form of
comunication is in the area, get back to the control
roomand say, "I've conpleted up to step whatever" and
it says in the procedure, once you' ve conpleted this
you call the control roomand you tell themyou're
conplete up tothis step. So they know to stop there.

The operator will be tracking along in his

procedure and he'll tell themat the prescribed tine
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"“continue on in your procedure" and they will go to
t he next step and conplete it in that nmanner.

MEMBER ABDEL- KHALI K:  Ckay. Thank you.

MEMBER SI EBER. Pretty standard.

CHAI RVAN BONACA: Thank you.

M5. MARTIN: These are four main operator
actions which are accredited in the safety anal ysis.
The response tine for these nanual actions was not
changed and t here was only one change to t he avail abl e
time for the operator to conplete their action and
that is for the CAD systeminitiation. The available
time was previously 42 hours and it's been changed to
32 hours.

There was no change again in the actua

time it takes for the operator to conplete this

action. It remmins at five mnutes. Staff found this

change to be acceptable with review of the

envi ronment al conditions of the manual actions and t he
time avail abl e and the ti ne necessary for the operator
to conplete their actions.

The next area | reviewed was the control
room alarms and di splays. There were several set
points which were changed in the RPS system and
changes to instrunmentation and aids in the contro

room This will be covered in the training of the
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operators prior to nodifications.

The next area | reviewed is involving the
SPDS system In Units 2 and 3, the inputs/outputs
were changed to reflect the changes due to the power
uprate. And in Unit 1, there will be an SPDS
installed simlar to the sane one that exists for
Units 2 and 3.

MEMBER ABDEL- KHALIK: |'msorry. Could
you go back one slide? Wat was the scope of your
reviewin this area? Wat did you actually do?

M5. MARTIN:. | reviewed which set points
wer e changed and what was changed as far as the aids
in the control room and whether or not TVA conmitted
to review ng these changes and training all the
operators on the changes required to nodi fications due
to the uprate.

MEMBER ABDEL- KHALI K:  Ckay. Thank you.

M5. MARTIN. The changes to the SPDS
system will not affect the emergency operating
procedures executions.

CHAI RVAN BONACA:  The SPDS is identical to
the one for Units 2 and 3?

M5. MARTIN Yes, it will have the same
design and intent as the one that currently exists for

Units 2 and 3. And as | stated previously, TVA
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committed to reviewing all these nodifications to
identify all the required procedures and simulator
changes. That will covered in the training. The

si mul ator changes as they stated previously in their
presentation includes the hardware and software
changes and updates to the nodeling of the core. They
committed to collecting date during startup and
i npl enentation that will benchmark the sinmul ator.

I n concl usi on, we bound the changes to the
plant and the training with regards to hunman
performance to be acceptable with respect to hunman
factors engi neering.

MEMBER ABDEL- KHALI K:  Have you actual ly
done onsite inspections to see that the control room
al arms, controls and displays have been nodified in
accordance with what the Licensee has stated?

MS. MARTIN:  No.

MEMBER ABDEL- KHALI K:  So how did you
arrive at the conclusion that these changes are --

M5. MARTIN:. Acceptabl e.

MEMBER  ABDEL- KHALI K: Yes. Are
accept abl e.

M5. MARTIN: Al of the nodifications have
not been conpleted. So we just have the conm tnent by

t he Li censee that these changes will be nmade and wil |l
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be covered in training once they' ve been made.

MEMBER ABDEL- KHALIK: W1l there ever be
a step where you can independently verify that these
changes have actually been nade in accordance with
what the Licensee had stated?

M5. BROAN:. W al so have inspection staff
that's going to be onsite because renenber Unit 1 is
restarting. So sone of your concerns about validation
of the operator training and hunan factors aspects can
be if necessary and if needed by the staff validated
by the inspection staff. Just for exanple there's
goi ng to be around-t he-cl ock coverage during the start
up of the unit. There will be an NRC i nspector in the
control roomduring the startup phase. | think we're
doi ng 24 hour coverage for whatever period of tinme
that it takes.

MEMBER ABDEL- KHALIK: [I'mjust trying to
under stand how nmuch effort was involved on your part
to get to the point where you can |ist the concl usions
on the last slide.

M5. MARTIN. [|I'msorry. Wat's the
speci fic question that you're asking?

MEMBER ABDEL- KHALI K:  How nuch effort was
i nvol ved on your part to reach the conclusions that

you list on the last slide?
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M5. MARTIN: | would say a lot of effort

went into nmy review

MEMBER ABDEL- KHALI K:  Good answer .

(Laughter.)

M5. MARTIN. A great anount. | reviewed
everything that they subnmtted and we went back and
forth for request for additional information to nmake
sure that all the nodifications that they nade to the
pl ant or that they planned to make t he pl ant that they
committed t o maki ng changes and maki ng training as far
as human performance is involved to make sure that it
does not adversely affect the safety of the operation

of the plants for Units 2 and 3 and for the restart of

Unit 1.

MEMBER ABDEL- KHALI K:  Thank you.

M5. MARTIN:  You're wel cone.

CHAI RVAN BONACA: It woul d have been
actually -- | nean ny understanding is that prior to
the restart there will be a full inspection and so

many of these commtnents will be verified, not all of
t hem probably, but on an audit basis and so | was
| ooki ng at the SER for a conprehensive conm tnent |ist
and | didn't find it there.

M5. BROMWN: At the back. | believe it's

either Section --
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CHAl RMAN BONACA:  Yes, but it's --

M5. BROMNN: It might be five or six.

CHAI RVAN BONACA: It's a limted -- Yes,
there is a small set.

M5. BROMWN: It's alimted set and --

CHAI RVAN BONACA: It's just one page and
| think that there are many nore conmtnents than
t hat .

IVB. BROMN: There are a |ot of
commitrments. Sone of themare 120 specific and somne
of the ones we listed are just the nbst inportant ones
that the staff found necessary to verify.

CHAI RVAN BONACA:  Yes. Confirmatory
actions.

M5. BROMN:  Yes sir.

CHAI RVAN BONACA:  But | think that it
woul d have been interesting to see the whole list of
conm tments because |'m sure there are -- | would
suspect there are literally hundreds of comm tnents.

M5. BROMWN: There is a restart oversight
panel list that | believe has been issued publicly
with a listing of all the outstanding itens that the
staff will be looking at and the Licensee will be
conpleting as part of that effort. That's definitely

publicly avail abl e.
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MEMBER CORRADINI: Can | ask a broader

guestion because | don't -- This is a part of NRCthat
| don't conpletely understand. So does NRR
participate actively with i nspection and enforcenent ?
So let's say there's a list. You' ve |looked at this
now from a paper trail. Now it proceeds over to
you're getting close to restart and you said there's
arestart team |Is that all fromthe region in |I&E or
NRR fol ks participate as ateamwith that? Do you see
nmy question?

M5. BROMN: We have individuals that
support the inspection staff as needed from NRR

MEMBER CORRADINI:  Onsite?

M5. BROWN: As needed.

MEMBER SI EBER: They go to the site.

MEMBER CORRADINI:  |'m sorry.

MEMBER SIEBER: They go to the site from
here.

MEMBER CORRADI NI : Okay. Fine.

M5. BROMWN: There are sone individuals.

MEMBER CORRADINI: Only if inspection
enforcenent ask for it or it's a nornmal procedure to
have an onsite?

M5. BROAN: | think for human factors

think we have two individuals that will be onsite as
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part of this restart activities.

MEMBER CORRADI NI :  Okay. Thank you.

CHAI RVAN BONACA:  Any ot her questions? So
then we nove to the Ri sk Eval uation

M5. BROMN:  Yes. M. Stutzke.

(OFf the record conments.)

MR, STUTZKE: 1'Ill get out my weapons
here.

CHAI RVAN BONACA: Ckay. So.

MR. STUTZKE: M nane is Marty Stutzke, a
Senior Reliability and Ri sk Anal yst in the D vision of
Ri sk Anal ysis NRR

MEMBER KRESS: |'mgoing to be Ceorge
Apost ol aki s.

(Laughter.)

MEMBER CORRADINI: 1'mgoing to be Tom
Kress.

PARTI Cl PANT: Ceorge, you've lost a |lot of
wei ght .

MEMBER CORRADINI: | thought you were
going to say sonething el se.

MEMBER POWERS: And | ook how nuch hair
he's grown.

MEMBER CORRADI NI :  That's what | thought

you were going to say.
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MEMBER SI EBER:  1'm going to get a copy of
the transcript.

MEMBER PONERS: | thought he was going to
say sonet hing nore delicious.

MEMBER S| EBER: Yeah, go ahead.

(OFf the record discussion.)

MR. STUTZKE: Ckay. So for this session,
|"'m going to talk about the staff's review of the
Li censee' s ri sk eval uati on of the 120 percent EPUW t h
the exception of the contai nment accident pressure
credit which | believe we finished yesterday unless
you had some nore tinme over the evening to think about
it.

CHAI RVAN BONACA: W nmay have sone
addi ti onal questions, yes, before it's over.

MEMBER CORRADI NI :  Yes, | think we might.

MR. STUTZKE: | would not be surprised.

Whenever one | ooks at a risk eval uation,
you have to deci de what parts of the PRA you need to
adj ust and what you don't have to adjust. This is a
list on Slide No. 2 of things that were not adjusted.
| should make a few comrents so you under st and.

The PRA structure itself is called a
I inked event tree structure. It's inplenmented in the

risk man code. It's nmarkedly different fromthe link
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fault tree structure such as the staff's SPAR nodel s.
Everything is done is an event tree. So it changes
how one has to go about reviewing this sort of thing.

CHAI RVAN BONACA: Thi s anal ysis was done
by TVA.

MR. STUTZKE: The anal ysis was done by
TVA. That's correct.

MEMBER CORRADI NI: So can you for the
nai ve give us 25 words or |ess about the difference
between |inked fault tree and |inked event tree? |I'm
sorry.

MR STUTZKE: The idea of the |inked event
tree is all the branch points probabilities are
i ndependent. So you can just multiply themout. So
the event tree structure tends to be very | arge, | arge
guantities of events to get through the accident
sequence.

MEMBER CORRADI NI : So just for sake of
exanple, it would be like in Appendi x 8 of Wash 1400
where all the containment failure nodes were
essentially independent.

MR STUTZKE: That's the noti on.

MEMBER CORRADI NI :  (Okay. Thanks.

MR. STUTZKE: That's probably enough said.

There are proponents of both nmethods and bot h net hods
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have known weaknesses |ike this and we coul d probably
debate it for --

MEMBER CORRADINI: That's fine. | just
wanted to nmake sure | under st ood.

MR STUTZKE: Yes. That's the idea.

MEMBER POVERS: We coul d debate it but not
producti vely.

MR. STUTZKE: That's the point. The |evel
2 nodel is a sinplified LERF type of calculation like
this. As far as the external events and shut down
risks, the Licensee treated them qualitatively, not
guantitatively. That's in accordance with our NUREG
Gui de 1-200 on PRA quality. They didn't identify any
new vul nerabilities like this.

"1l remi nd you we're not here to actual ly
estimate the change inrisk. W're trying to use the
PRA to deci de whet her we have a questi on about a good
protection or not. So you don't need to be
necessarily as quantitative or as preci se as you woul d
for a risk informed type of application

For the effected PRA el ements, Slide No.
3, there were changes in the success criteria, credit
for enhanced control rod drive flow, a nunber of
relief valves that needed to operate during ATWS

events and of course a cap credit increase |ike this.
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Thus changes then were reflected in changes to the
event tree structures and into the fault tree
structures was necessary like that. Al so sonme of the
human failure event probabilities changed as a result
of the power uprate.

One thing | should point out, it's an
interesting effect, is when the Licensee first
submitted the Units 2 and 3 risk assessnment nodels
t hey were predicated on the assunption that Unit 1 was
shut down, pernmanently shut down. They then updated
that where they have a conplete three unit 1|inked
nodel assuming Unit 1 is now operating. Core damage
frequency went down. The operation of Unit 1 is
actually beneficial in certain aspects to the
operations of 2 and 3.

MEMBER SI EBER: Can you tell us how that

is?

MR STUTZKE: It's because of the shared
systens and | believe it's a service order related
ef fect.

CHAI RVAN BONACA: The nore plants you add
and nowhere is the risk.

MEMBER POVWERS: The risk goes up. The
core damage frequency for the plant nay go down.

MR. STUTZKE: That was ny first reaction
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when | sawthis is let's build nore units.

CHAI RVAN BONACA:  Yes.

MR STUTZKE: It's safer. But it's a
curious type of effect. GCkay. Wth respect to the
success criteria, the Licensee reevaluated plant
behavi or using the MAAP code to cone with some changes
in success criteria. One thing that happens is when
you're at the uprated power the CRD systemis sinply
not capabl e of providing adequate flow for the first
six hours of transients. The scenario is sonething
like this. You would | ose main feedwater system HPC
and RCIC systens and then it's conceivable you would
use CRD systemto provide sone flowinto the reaction.
You would do that if you were unable to depressurize
and get on to | ow head types of systens.

MEMBER KRESS: Hasn't it nelted the core
by then?

MR. STUTZKE: At six hours, it depends on
the type of scenario. Not always. At Unit 1, they
didn't even nodel the CRD systembecause they got such
little benefit out of it |ike that.

MEMBER CORRADINI:  So can | say it back to
you so | get it? So you' re saying what is the
sequence of things that failed that you then have to

ask for the use of the enhanced CRD? Can you j ust
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repeat that? |'msorry.

MR. STUTZKE: The other high pressure
systens, feedwater, HPIC, RCC

MEMBER PONERS: \What's anusi ng about that
is that it's the CRD flow that bridged through the
Browns Ferry fire.

MR STUTZKE: That's correct.

MEMBER POAERS: And so now that poor CRD
flow has been relegated to the cutting room fl oor
after its heroic activity, yea, these nany years ago.
It's a sad comentary, Terry, on the --

MEMBER KRESS: It had its 15 m nute of
fame.

MEMBER POWERS: Yeah, it had its 15
mnutes. Actually it was al nost 12 hours of fane.

MR MMS: Marty, this is Bill Mns, TVA
One correction to the slide is we do, in Unit 1, take
credit for CRD but it's late credit. It's after six
hours. So we do take a limted anmount of credit for
it.

MEMBER CORRADI NI :  But given -- | just
want to nake sure | understand again. But given that
you' ve gone to 120 percent, there's not enough flowin
the enhanced CRD flow to nake a difference in the

first six hours. | s that what --
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MR MMS: Yes, that's correct. 1In the
previous to the EPU for high pressure injection, the
CRD early on was enough to prevent core danage. But
with the additional power, the additional heat, it's
no longer credited for early-on injection.

MEMBER KRESS: That neans you exceed the
2200 peak clad tenperature. |Is that --

MR MM Right. You would -- W would
not credit CRD for preventing core damage early on al
by itself enhanced fl ow.

MEMBER CORRADINI: So you're in this no-
man zone over this, but you' ve entered into the
potential core damage. The way you answered that is
you passed a set point and therefore there shall be
core dammge.

MR MM Rght. CRD by itself, enhanced
CRD flowby itself early onis not credited to prevent
core dammge.

MEMBER ARM JO. At the 105 percent or 120
percent ?

MR MMS: At the 120.

MEMBER ARM JO At 105, what is it
capabl e?

MR MM: W're still taking credit for
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MEMBER SIEBER: Well, that's it then.

MEMBER KRESS: Yes, we're through. Sorry.
Go ahead.

MR. STUTZKE: There was al so a change to
t he success criteria for the nunber of relief valves
t hat need to operate during ATWs from9 of 13 to 11 of
13. It's a very small change because the probability
of the event is dom nated by the common cause failure
of all the valves. It probably doesn't nmatter.

MEMBER CORRADINI: Can | ask another
guestion just for the sake again of just sone sort of
perspective? For Vernont Yankee at 120, is this the
same sort of effect?

MR. STUTZKE: On the CRD fl ow?

MEMBER CORRADI NI @ Yes.

MR. STUTZKE: No.

MEMBER CORRADINI: Other BWRs that are at

1207

MR. STUTZKE: There aren't any other at
120.

MEMBER CORRADI NI : | thought it was Quad
Cities.

MEMBER POANERS: This is a very big core.
M5. BROMN: It's like the fifth | argest.

PARTI CI PANT: It's a large core.
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MR. STUTZKE: | can't really answer it.

At VY this was not an issue.

MEMBER CORRADI NI :  Ckay.

MR. STUTZKE: This is the only tine we've
really seen a change of success criteria that had a
not abl e i npact on the CDR like this. You can really
see it.

Ckay. Since Dr. Kress is now Dr.
Apostol okis, we'll talk about human reliability.

MEMBER KRESS: |'m going to ask you why
you didn't use THERP

MEMBER CORRADI NI :  What the hell is THERP?

(Laughter.)

MEMBER S| EBER: Nobody knows what it is.

MEMBER PONERS: You got it backwards. You
used THERP. Wiy didn't you use ATHENA? That's what
you' re supposed to say.

MEMBER KRESS: [|'msorry, Marty. o
ahead.

MR. STUTZKE: That's okay.

MEMBER POWNERS: And then you got wax
el oquent about why you hate the EPRI HRA cal cul at or.

MEMBER SIEBER: Yes, you can read the
whol e t esti nony.

MEMBER WALLIS: Well, how did you estimte
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the --

(Laughter.)

MEMBER KRESS: He's going to tell us.

MEMBER WALLIS: He's going to tell us?

MR. STUTZKE: Ckay. Yeah.

MEMBER KRESS: He didn't. They did.

MEMBER WALLI S:  What does "considered how'
nmean? Does it nmean they had a way of cal cul ating
whi ch was reliabl e?

MR. STUTZKE: No, they started out with a
sinple ratio of the powers.

MEMBER WALLIS: They assuned it was
proportional .

MR. STUTZKE: They assuned it was
proportional. Okay. The reason why --

MEMBER WALLIS: That was inversely
proportional. It's -- less tinme you get nore errors.
So that can't be proportional.

MR. STUTZKE: |nversely proportional

MEMBER WALLIS: That's different.

MR. STUTZKE: 7/8ths to be precise.

MEMBER WALLIS: Was that reasonabl e?

MR. STUTZKE: | believe it's okay because
you have to understand how the human error

probabilities are actually calculated Iike this and
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you're probably aware of the concept of a tine
reliability correlation that's a nice snooth curve
that says find out the available time | can pick off

t he exact probability of the human error like this. So
in concept if the time were to be reduced, for
exanpl e, by one second, | could calculate a change in
the probability. W all agree that's not a neani ngf ul
change. It's an artiface of the nodel

What happens when you use other sorts of
technique is tine is bend. Either it's a very short
time or it's a short tine or something like this. So
time is discretized (sic) like this and if you don't
see a large change in tine, you assune time doesn't
have a | arge effect.

The other thing to realize is that
operator reliability is not solely driven by the
anount of available tine. For sone events, realizing
that the plant is operating using synptomoriented
ECOPs what becomnes inportant is the operator training
and the availability of <cues to the operator,
procedural guidance, these sorts of things. So the
time is not really material to the estimation of the
probability of human error |ike this.

So what the Licensee did that we agree

with is when there are certain causal factors they
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used the technique called the cause based deci sion
tree to estimate the human error probability. For
errors that were time sensitive, they used the
technique called the human cognitive reliability
technique. Both of these are well known hunman
reliability techniques, but | was a little concerned
about why you woul d pick one over the other.

MEMBER WALLIS: What sort of nunbers do
you get for the nost significant time changes?

MR. STUTZKE: In terms of ?

MEMBER WALLIS: Whether there is a
significant tinme changes.

MR STUTZKE: In terns of mnutes.

MEMBER WALLI S:  Whatever? What's the nost
significant tinme change that you canme across and how
different were the nethods, how different were the
results from different nethods as to estimating
probabilities?

MR, STUTZKE: Well, | can't give you a
choi ce on the difference of nethods per se because we
didn't do the sensitivity study to conpare one net hod
to the other like that. The one |I'mrenenbering is
inhibiting ADS, for exanple. The time went down by
several seconds. |It's not noticeable.

MEMBER WALLI'S: Went down from what ?
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MR. STUTZKE: | don't renenber precisely.

M5. BROWN. Bill, do you guys renenber you

MEMBER KRESS: Single digits?

MR MM Yes, thisis Bill Mnms. The
time went fromtwo mnutes to 8.5 m nutes on ADS.

MR STUTZKE: So 90 seconds. Well, | did
check. The O fice of Research has issued a docunent
called the "Human Reliability Good Practices
Docunent."” There's a followp to that which is
i ndi cated on the slide NUREG 1842 --

MEMBER WALLIS: Wen the operator is
wor ki ng a sinulator and they have this ten mnutes to
do something, do they typically do it in the first
m nute --

MR STUTZKE: Yes.

MEMBER VWALLIS: O do they wait eight
m nutes and then do it? Does the extra tine help at
all?

MEMBER S| EBER: They have to have | unch
first.

(Laughter.)

MEMBER WALLIS: | would think that sone
decisions they just make in a mnute and their extra

time doesn't do any good at all.
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MR, STUTZKE: No, that's correct. Once

they recognize the need for the action and they
achi eve the cue, they're going to do what they' ve been
instructed to do.

MEMBER WALLIS: The critical thing is do
t hey have enough tine, not proportional to tine.

MR. STUTZKE: That's right.

MEMBER WALLIS: |If they had an hour, it
doesn't nmean t hey woul d make a better decision than if
t hey had ten m nutes.

MR. STUTZKE: The genesis of the tine
reliability correlation is under scenarios when the
operators didn't know what to do. Cognitive time, we
used to call it diagnosis tine. They're trying to
figure out currently and they may be confused. They

may set conflicting paraneters, this sort of thing

l'i ke this.

MEMBER KRESS: ATWS is pretty easy to
recogni ze.

(Laugher.)

MR STUTZKE: It is rather dramatic |ike
t hat .

CHAI RVAN BONACA: Ckay. Let's --
MR, STUTZKE: Gkay. So anyway we did | ook

at these different HRA techniques using NUREG 1842
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which is a conparison of all the known human
reliability techni ques agai nst the HRA good practices
docurents and the techniques are being used as the
O fice of Research has suggested. Everything is as it
shoul d be.

Now flipping to Slide No. 6, the events
that they changed all pertain to ATW5, the inhibiting
ADS, | ower the water | evel down and controlling it at
top of active fuel, running slicks and backup scram
|"ve indicated the HRA quantification technique in
par ent heses here. You can see that nmany of them are
driven by time in this one case where the cause based
deci sion tree.

The results of all of this having | earned
| essons painfully before with Dr. Apostolakis, |
haven't you the nunbers deliberately because | feared
degenerated --

MEMBER KRESS: That woul d have extended
t he di scussi on another half an hour.

MR. STUTZKE: Right. Are these nunbers
really significant or not and this sort of thing? So
| will test out a new strategy. In Reg. Guide 1.200,
the staff's Reg. Guide on PRA quality, the staff has
defined what we call significant basic events and an

event is significant if it's Fussel-Vesl ey inportance
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nmeasures greater than 005 or if it's risk achi evenent
worth is greater than two. So it's a sinple screening
technique to focus on the events of the risk
assessment that are inportant.

The bottom part of page seven |'ve given
you events that were significant pre EPU as well as
post EPU. Nothing changed. At the top, we have two
new events that becane significant as a result of the
EPU, controlling level using HPCI/RICl and initiate
depressuri zati on upon failure of the systens. This is
t he consequence of not crediting enhanced CRD fl ow.
So you nake certain human error.

MEMBER KRESS: And what's significant
there is the fussel-vescity and raw val ue.

MR. STUTZKE: That's right. Now the
reason, |'ll enphasize, they are significant not
because their probabilities changed. It's because the
structure of the nodel changed and that nade them
significant.

MEMBER WALLIS: So there are two new
things that have becone significant that weren't
significant before.

MR STUTZKE: That's correct.

MEMBER WALLI'S: And al so possible that the

ones that were significant have becone nore
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significant.

MR. STUTZKE: That's right. This is
accrued.

MEMBER WALLIS: So this is all very
gqualitative, isn't it?

MR. STUTZKE: That's right.

MEMBER WALLI'S: And you refuse to give us
any nunbers.

MR STUTZKE: There will be a table in the
final report for 120 percent.

M5. BROMWN:  Yes.

MEMBER CORRADI NI : So can you go back?
You said sonmething to Tom before G aham asked his
guestion relative to the character of this. Can you
restate that? | don't think I'"mconpletely --

MR STUTZKE: Character of?

MEMBER CORRADI NI : Wl |, you said it's not
guantitative in terns of -- | was trying to --

MR. STUTZKE: Ckay. What has happened in
the past is that when the staff cones and approaches
this coomittee on EPUs and we present changes in the
human error probabilities, we've made m stakes |ike
giving you three decinal pl aces for error
probabilities or estimting changes in tine.

MEMBER PONERS: But, Marty, let's be very
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careful. Wen the staff has cone before the
committee, they've run into difficulties with that
side of the table.

(Laughter.)

MEMBER KRESS: The right --

MR. STUTZKE: The problemis there's an
i nmplied precision or accuracy to the nunbers that
doesn't really exist. GCkay. W're |ooking for --

MEMBER CORRADI NI :  You were pointing to
hi n?

MR. STUTZKE: -- |arger changes here.

MEMBER WALLIS: Well, the staff has cone
before the comrittee with these EPUs and they've
usually ended up saying that there's no technica
problem That it's all -- the only thing that changes
the CDF is operator reaction tine.

MR. STUTZKE: That's right and this is --

MEMBER WALLIS: -- a key thing.

MR STUTZKE: That's true and this EPU is
di fferent because the human error is not -- doesn't
have as large an inpact on the change in core damage
frequency as conpared to the change in success
criteria.

MEMBER CORRADI NI :  But to repeat back now

what you' re saying though -- That's what |'mtryingto
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capture. This is a different character. 1It's not a
time to make the right action. 1It's that because what
caused the top two bul lets to occur, you actual ly have
a whol e new | evel of effect.

MR. STUTZKE: That's right. By not being
able to use the enhanced CDF flow, we have made the
need for | ow pressure systens nore inportant.

MEMBER CORRADI NI:  And therefore failure
to get there is a bigger deal

MR. STUTZKE: Beconmes nore inportant.

Ri ght .

MEMBER CORRADI NI :  Not big but bigger.

MR. STUTZKE: Right.

MEMBER WALLIS: So all these things get
consi dered and t hen when you get to the bottomline of
a change in CDF sonehow all this gets quantified
sonehow.

MR. STUTZKE: That does get --

MEMBER WALLIS: |Is this using sonme EPRI
thing or whatever? What are you using?

MR. STUTZKE: Qur quantified use in the
EPRI HRA cal cul at or.

MEMBER WALLI'S: That's the way you do it.
Okay. Al of these things.

MR. STUTZKE: Right. | nmay offer a
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coment, too. The EPRI --

MEMBER WALLIS: This is the one that has
t he George Apostol akis approval stanp on it, the EPR
one. Is that it?

(Laughter.)

MEMBER KRESS: Well, George says we'd
never reviewed it and we ought.

MEMBER WALLIS: Yes, that's right.

CHAI RVAN BONACA:  But he | ooked at it and
he was i npressed.

MEMBER KRESS: He |ooked at it and he
thinks it has some good -- on it.

MEMBER WALLIS: But he keeps saying it's
never been revi ewed, doesn't he?

MEMBER KRESS: Yes.

MEMBER WALLIS: He's al ways said that.

MEMBER KRESS: Yes.

MR STUTZKE: But it's not -- The nature
of the calculations are sinple. It's a very sinple
dat abase type of thing.

CHAI RVAN BONACA: Excuse ne. You said
that the changes in success criteria are the neasure
contributors to the results.

MR. STUTZKE: That's my under st andi ng.

CHAI RVAN BONACA: Ckay, and that's nostly
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driven by the enhanced CRD system

MR. STUTZKE: That's ny under st andi ng.
Okay. PRA quality. During our review of the EPU, we
becanme aware that the No. 1 PRA had been peer revi ewed
i n Septenber of 2006. You have to realize that there
is no pre EPU Unit 1 risk nodel. The plant had been
shut down for nmany nunber of years. They m ssed out
on all the fun of the IPE. So they had to build a
nodel starting fromthe Units 2 and 3, but they made
substantial i nprovenents to bringit uptothe quality
of the ASME PRA standard.

There was what [|'Il call a quasi
i ndependent review done on Unit 1. It was done by a
different contractor that the Licensee had hired,
mai nly when they were |ooking at the containnment
acci dent pressure credit risk assessnent.

The staff also made a one week onsite
audit of the risk assessnment. That was four guys
full-time and | didn't participate. But we had two
t hat are now senior | evel advisors. W had a guy that
did all of the EPU reviews before | got involved into
it. Two of the teamwere formally |icensed SRCs. So
it was a pretty high powered teamthat went down.

And they did find some things. Qur audit

report is in ADAMs. The main issue seens to be
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docunentation, trying to understand why the nodel is
built the way that it was. |In addition, the Unit 1
| PEEE review has been conpleted by the Ofice of
Research. | called two weeks ago. The safety

eval uation report and techni cal eval uation report has
not been issued yet to my know edge. The Licensee

does have a formal programto maintain its PRAs as

part of its maintenance role. So by these neasures,
the quality of the PRA seens to be sufficient for the
application that we're trying to use here.

The | ast slide shows the actual change in
the internal event risk nmetrics for each of the three
units, both CDR and LERF. As | had alluded to
yest erday, you can see that the CDF and LERF have
doubl ed or nore so. But | will also point out that if
one were to plot these results onto the acceptance
guidelines in Reg. Guide 1.174, it would show up in
the very small change in risk

MEMBER KRESS: That's your speci al
ci rcunst ance, one of the flags. R ght?

MR STUTZKE: That's correct.

MEMBER CORRADI NI : Can you --

MEMBER KRESS: Let ne suggest to you
anot her special circunstance |li ke that doesn't seemto

show up. You can see this one conmng. Right? |
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woul d take those CDF nunbers and those LERF nunbers
and add themup and say "Now this is a neasure of the
site risk characteristics with respect to surrogates
or the QHGs." Now if | do that, they're well bel ow
t he surrogates, you know, the CDF of 10 woul d be the
latent and 10> would be the thing. So it doesn't
raise a flag to ne.

But you know I'd like to see that done.
It's a sinple thing. You could just have anot her
bullet there and if these things added up to val ues
for the site that put into question the QH0s and since
| don't think they've very good surrogates for the
HGs, then it raises a flag that nmaybe one ought to
say, "Let's have a Level 3 then to see." Even those
HOs are not requirenments. W know that. But you
know to ne it's another special circunstance. But
here we don't seemto have any probl em because those
are well below even if you add them up.

MEMBER SI EBER  Ri ght.

VEMVBER POANERS: They're totally
nmeani ngl ess.

MEMBER KRESS: Well, they don't have
shutdown and even if you doubled them and say t hat
t ook care of shutdown and you added in a fire risk and

doubled that, they still wouldn't add up to val ues
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that would in ny mind raise a concern. But | don't
know i f doubling it is an appropriate thing or not.

MEMBER PONERS: | have no idea. Now
what's interesting is that you see peculiarities in
t he conditional containment failure probability drive
fromthese nunbers.

MEMBER KRESS:. Yes, there's pretty high
condi tional containment failure problens.

MEMBER PONERS: Actually, it's pretty |ow
conpared to what you woul d expect for a boiler.

MEMBER KRESS: Yeah.

MEMBER POAERS: Okay. But you only have
LERF. You don't have the longer termfailures shown
up here. So, yeah, it's just LERF

MEMBER KRESS: Conditional includes the
| onger termones. You're right.

MEMBER PONERS:  Yes.

MR STUTZKE: That's correct.

MEMBER KRESS: So this would be the early
condi ti onal .

CHAI RMVAN BONACA: A question | have is for
all three wunits vyou only credited CDR system
enhancenment after six hours.

MR STUTZKE: That's correct.

CHAI RVAN BONACA: Wiy was it? If you can
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explain to nme again.

MR. STUTZKE: Wth the 120 percent EPU,
there is sinply nore decay heat generated than the
fl ow can conpensate for in the system

CHAI RVAN BONACA: Al right. So you do
not -- Ckay.

MEMBER WALLIS: But it does have sone
effect, doesn't it?

CHAI RVAN BONACA:  Sure.

MR STUTZKE: Yes, it would have an
effect. It would be beneficial -- It's always
beneficial to add water.

MEMBER WALLIS: Right.

MR. STUTZKE: Even if it's not enough.

MEMBER CORRADI NI :  Can we go back --

MEMBER PONERS: Well, | mean it depends on
where you are in the accident. If | were doing a
Level 2, | can find sequences where | would just
assunme | didn't have that CRD flow. |'mnot going to

turn it off but it is going to cause ne a headache
because of an excursion taking place in the zirconi um
MEMBER CORRADI NI: Can | ask you just a
guestion? | want to nake sure | -- So you nade a
poi nt yesterday, | was pulling out your other two

presentations, that the total fromthe cap credit
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| ooks to be essentially ten percent of the post EPU
CDF. So is the other 90 percent primarily in this
gualitatively characteristic change of essentially
failing to depressurize? | nean let's just say that
all these are totally acceptable nunbers and life is
good. I'mstill trying to understand that 90 percent
of the change is due to the fact that you failed to
depressurize. Am | m sunderstandi ng?

MR. STUTZKE: No. The 90 percent includes
all types of sequences. Sone of them are high
pressure scenarios. Sonme are |ow pressure scenari os.
Sonme are ATLAS driven

MEMBER CORRADINI: So it's a whol e bunch
of things that aren't capped.

MR STUTZKE: That's correct.

MEMBER CORRADI NI :  But you alluded to it
yesterday. So now | guess |I'masking directly. How
much of the post EPUCDF is related to this failure to
depressurize in the time because you don't have an
enhanced CRD fl ow?

MR STUTZKE: | don't know.

MEMBER CORRADI NI:  Half of that order?

M5. BROWN:. Bill, do you guys have -- want
to conment on that?

MR. CROUCH: Can you repeat the question
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pl ease?

MEMBER CORRADINI: I'mtrying to unrave
because | guess -- sothisis alittle bit of just for
my own understanding. There are |evels of where one
is concerned. |If | understood this correctly from
what you were answering to Tom s questions is that |'m
below this magical limt of 10° So therefore al
these deltas or these levels are below a |evel of
concern, right, for the CDF and then 10 tines | ower
for the LERF. So that's 0.1 and then the other point
you wer e maki ng yesterday was that a major fraction of
the post EPUCDF is due to this qualitative failure to
depressurize. So nmy question is how rmuch is it.

| f you had an enhanced CRD, woul d that go
down by a factor of two? Wuld it go down by a factor
of three? What is it?

MR MM This is Bill Mnms. Wat we
found before was we | ost or gained 10 to 15 percent in

CDF due to enhanced CRD fl ow elim nation.

MEMBER CORRADI NI : | see. (kay.

MEMBER KRESS:

MVEMBER CORRADI NI :

MEMBER KRESS:

MR MM |

10°* and 10°°.
What ?
10°* and 10°°.

shoul d say CRD elimnation

early.

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

(202) 234-4433 (202) 234-4433




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

271
MEMBER CORRADI NI :  Ckay. Thank you. Then

the next thing is that | wanted just to ask i s because
| caught the same thing. So if | take the ratio of
the post EPU CDF and the post EPU LERF, that's
approximately the contai nnent failure probability.

MEMBER KRESS: Early.

MEMBER CORRADI NI :  Early.

MR MMsS: Early.

MEMBER S| EBER:  Condi ti onal .

MEMBER CORRADINI:  |'m sorry.

MEMBER S| EBER:  The conditional .

MEMBER CORRADI NI : Conditional. Thank
you. So the total containnent failure probability is
of the order of one in four.

MR MMS: Actually it's closer to 60
per cent .

MEMBER CCORRADI NI : Sixty percent. And
that's --

MR MMS: It's the standard nunber.

MEMBER CORRADI NI :  And then Dana nade the
comment that that's not surprising for a BWR

MEMBER KRESS: Sone of them are around
0. 8.

MEMBER CORRADINI: So how is that

estimated in the Level 2? You said that quickly and
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| didn't catch howit's estinated.

MR. STUTZKE: Traditionally, the way it's
estimated condi ti onal contai nnent failure probability
is one mnus the sumof the intact sequences divided
by the core damage frequency.

MEMBER KRESS: Each one of themis
wei ghted by the core damage frequency for that.

MR. STUTZKE: That's right.

MEMBER CORRADINI: Ckay. But the
calculation -- So | wll ask my question nore
specifically. How is the nunber estimted? |
under stand how al | the nunbers are estimated up to the
point of CDOF. Fromthat point on, howis it estimted
now?

MR. STUTZKE: For the frequency of
rel ease?

MEMBER CORRADI NI @ Yes.

MR. STUTZKE: Al the way through in a
Level 2 event consider the phenonenol ogy and the
syst em st at us.

MEMBER CORRADINI: So they will do a
series of math calculations and then essentially
conpute what isn't failed of all the sequence.

MR STUTZKE: That's it. Yes.

CHAI RVAN BONACA: | had a question
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regarding CAP credit. You showed yesterday that it
was around ten percent of the overall risk resulting
fromthat.

MR STUTZKE: Yes.

CHAI RVAN BONACA: And that scenario that
was donminating the CAP credit issue was the Appendi x
R It was the nmeasurenent of --

MR. STUTZKE: The generalization of that
Appendi x R scenari o.

CHAI RVAN BONACA: That's right.

MR STUTZKE: Yes.

CHAI RVAN BONACA: And now you al so stated
if | remenber that you would not consider the
possibility of failure of containnent in this 70
hours, 68 hours, that the scenario lasts. | nmean you
assune that.

MR STUTZKE: That's correct.

CHAI RVAN BONACA:  And of course if you
assunme at any given tine there you would |ose the
ability of cooling.

MR STUTZKE: That's correct.

CHAI RVAN BONACA: So that's a critica
assunpti on.

MR STUTZKE: It's true and | know when we

had di scussed this at | ength under the Vernont Yankee
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one of the questions that you asked that | spent a
great deal of tinme thinking about is how nuch credit
is too much and how long is too long. And | have
| ooked for some way to quantify that wusing pure
reliability engineering techniques, but | need the
equivalent of a failure rate of the containnent
foll owi ng the accident and | don't know howto produce
t he nunber right now

MEMBER WALLIS: [|'ve a point regarding
risk benefit and here you have a benefit which is 20
percent nore. The risk is up in terms of LERF by a
factor of 2.5 and in fact there's a bigger source
term So in ternms of risk benefit although you neet
1.174, it doesn't look so good. You actually -- The
ri sk has gone up nore proportionally than the benefit.

MR. STUTZKE: No, it's --

MEMBER PONERS: It's not a way to | ook at
t hose nunbers. You're |ooking the difference are
noi se.

MEMBER CORRADI NI :  On these nunbers here,
Dana?

MEMBER POVNERS: Yes. You can't tell the
di f ference between those nunbers.

MEMBER KRESS: You're right. You can't.

MEMBER CORRADINI: Fine. That's what |
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was asking himprivately.

MEMBER KRESS: They're all essentially the
sane nunber there.

MEMBER CORRADI NI :  Yes, that's right.

MEMBER ABDEL-KHALIK: Can | ask a
guestion, a followp to the question raised by Dr.
Bonaca? The CAP credit risk inmpact nunbers that you
gave yesterday essentially give an estinmate of the
increased risk if the operator were to fail to take
the action that is specified procedurally to respond
to Appendix R fire.

MR STUTZKE: That's correct.

MEMBER ABDEL- KHALI K Now t he question is
how about the opposite scenario. Wat if the operator
takes that action too early when it's not needed?
Where is that included in the risk assessment?

MR STUTZKE: That's not included in the
ri sk assessnent.

MEMBER POWERS: That woul d be a narrow
conmi ssion and it's not included.

MEMBER KRESS: A commi ssion. You don't do
that in PRA

MEMBER ABDEL- KHALI K:  But procedurally the
operator is allowed to take that action and the

operator takes --
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MEMBER PONERS: How woul d he get into that

scenari 0o?

VEMBER ABDEL- KHALI K:  There are
indications of a fire that would autonmatically make
the shift supervisor grab that piece of paper that is
related to that particular procedure and if the shift
supervisor were to initiate this drywell coolers
term nation action early or when it's not needed where
is that action considered in the various scenario0s?

MEMBER WALLIS: Wuld it over pressurize
the drywell. Is that right?

MEMBER ABDEL- KHALI K:  Yes.

MEMBER S| EBER:  Yes, it does.

MEMBER POWNERS: | guess | don't follow
because if there were no fire and he took the action
how does he get in trouble?

M5. BROWN: There's no --

MEMBER WALLIS: He knows there's a fire.
He just takes the action too soon.

MEMBER ABDEL- KHALI K:  Ri ght.

MEMBER POVNERS:. Again, how does he get in
troubl e?

MEMBER ABDEL- KHALI K:  That's what |
wonder ed.

M5. BROWN. |Is the question is there a too
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soon for this action.

MEMBER ABDEL- KHALI K:  Yes, in a sense that
there are certain indications --

M5. BROWN. Can you turn the drywell
cool er on?

MEMBER ABDEL- KHALI K:  The procedure says
that there are certain sort of indications that have
to be recogni zed by the shift supervisor to enter that
| eg of the procedure.

M5. BROMN: Right and they have concl ude

MEMBER ABDEL- KHALI K:  And t he question is
what if the shift supervisor takes that action too
early.

M5. BROAN: And M. DelLong.

MR. DeLONG This is Rich DeLong, Site
Engi neeri ng Manager for Browns Ferry. The answer is
cont ai nment cooling is never credited in our anal ysis

MEMBER S| EBER. For anyt hi ng.

VR. DeLONG -- for determning
cont ai nment over pressure. So the act of securing
cont ai nment ventilation cooling early has no effect on
t he anal ytical contai nment anal ysi s.

MEMBER ABDEL- KHALI K:  Thank you.
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MEMBER CORRADINI: Can |I? Dana, | was

asking Tomprivately but you ki nd of answered it which
is the wggle in all these nunmbers given the
uncertainty is in the noise. So | would |look at the
exponents. So the way you' ve answered, | guess you
originally answered Toms stuff, is that given the
fact that you're an order of magnitude and in sone
cases two orders of nmagnitude below a worry |evel
that's the confidence, that's where you gain the
confidence that --

MR. STUTZKE: That's right.

MEMBER CORRADI NI :  Fine. Thank you.

CHAI RVAN BONACA: Any ot her questions on
t he PRA?

MEMBER WALLIS: Well, it's not just noise
There have been increases inrisk. It's not as if you
were i gnore conpletely the nunber. One is bigger than
the other. You shouldn't too seriously by how nuch

but it gives us an idea of an increase.

MEMBER KRESS: -- risk is increasing by 60
per cent .

MEMBER PONERS: Si xty percent of vani shing
small is still vanishing small

MEMBER KRESS: That's right. That is

right. That's why we say it's not to be of a concern
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MEMBER CORRADINI: | nean to put it a

different way, Graham the reason that |'m curious
about the ratio is that you're telling ne that with
all the effort on containnent it still fails 80
percent of the tine when you need it. | nmean to ne
that's the thing that worries me nobst about the
nunbers personally.

MEMBER WALLI'S: What's the contention for
in that case?

MEMBER KRESS: And it has to go through
t he suppression --

MR RUBIN. Excuse nme. This is Mark Rubin
fromthe staff. This is not 80 percent of the tine
where it's challenged from design basis accidents.
This is well beyond design basis and severe acci dent
space. |'Il just give that perspective too. Mich
| oner frequency.

MEMBER CORRADINI: That's correct.
agr ee.

MEMBER WALLIS: Isn't that why you need

MEMBER CORRADI NI:  That's why | --
MEMBER WALLIS: There's no sense in
protecting the public agai nst DBAs because t hey don't

really do anything. But really you would want to
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protect them agai nst the big accident.

MEMBER SI EBER: I1t's defense-in-depth for
DBAs.

MEMBER PONERS: It seens to nme before
get too wapped up i n what the conditional containnment
failure probability is renmenber if you ADS this system
you have about 10,000 different | ow pressure water
sources in here. | have once seen a list for Browns
Ferry No. 1 of all the | ow pressure water sources and
it went on for about two or three pages.

MEMBER KRESS: That's why the CDF is
smal | .

MEMBER POWNERS: That's why the CDF is
really small on these units.

MR. RUBIN. Mark Rubin again. Between
BWRs and PWRs, obviously you'll see the inverse where
you have perhaps in some cases a higher core damage
frequency but a conparatively |ower conditional
contai nment failure probability. So the net result is
essentially a wash. But as Dr. Powers pointed out,
the ADS capability nmakes avail able to the plant
operat ors many addi ti onal opportunities to providethe
K heat renoval and inventory makeup

MEMBER POWNERS:. Yes. \Where you get in

trouble with these units is when you hang on in a
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scenario until you deplete the batteries or other
sources and you can't ADS. Those are the classic
sequences to get you in trouble with boilers.

CHAI RVAN BONACA: Any ot her questions
specific to this? | thank you for the presentation
and what | would like to do is | would like to break
now and then conme back into session and sinply ask
your views individually, what you think about what
you' ve heard today, your concerns are, and al so your
recommendation to what we should provide the ful
conmmttee in two weeks.

M5. BROWN. Dr. Bonaca, before you do
that, | think there was one additional question inthe
cont ai nnent acci dent pressure that M. Lobel have cone
over to answer.

MEMBER ABDEL- KHALI K:  Yes. | just wanted
to -- You pointed to the docunments where the
cal cul ations for the suction, the pressure drop inthe
strainers and -- But | think that that was a question
for information.

M5. BROMWN: Rich, did you --

MR LOBEL: There is a -- Wuat | --

MEMBER BANERJEE: Wi ch docunent was that?

MR LOBEL: This is R chard Lobel fromthe

staff. What | have is a Novenber 25, 1998 letter from
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TVA that describes their debris considerations for the
strainers that's publicly available and I was only
abl e to get the answers to sonme questions that | asked
as part of this reviewthat describe in words, but not
in cal culations, what they do. But unfortunately the
pages that | have are nmarked proprietary even though
| don't think any of this is really proprietary. It
was just froma proprietary submttal

So sonmewhere in  ADAMS, there's a
nonproprietary version. But | can give you that or --

MEMBER BANERJEE: | can have the
proprietary version.

(OFf the record discussion.)

MR. LOBEL: | nmde a copy of the
proprietary and | nade a copy of the other |etter too.

MEMBER KRESS: We're allowed to see that.

VR. LOBEL: | know. It's just
i nconvenient to carry it around | woul d i magi ne.
That's all.

MEMBER BANERJEE: However if you say it's
just qualitative that's not what |I'm |l ooking for. |
want to see the quantitative.

MR LOBEL: The Novenber 1998 |letter has
cal cul ati ons.

MEMBER BANERJEE: Cal cul ati ons.
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MR, LOBEL: Yes.

MEMBER BANERJEE: It has things like their
appr oach.

MR. LOBEL: But that was done awhil e ago.
So t he nunber probably aren't going to be the sanme as
t he nunbers exactly that are used i n the power uprate,
but the net hod description and all that is going to be
the sane. And it does have calculations. |t shows
the steps that TVA went through.

MEMBER BANERJEE: We'll start with that
and then 1'd like to see where --

MR. LOBEL: Like |I said though before when
we were doing this review, this was considered as
sonmet hing that had been resolved. This was talked
about at the time that the larger strainers were put
on Units 2 and 3 and that's when nost of the
correspondence is and for this review the only
guestion was have you nmade any changes from what you
previously submtted and TVA not only answered the
guestion, but they provided a description again of the
head | oss and the other parts of the calculation, the
ot her assunptions for other types of debris and that
kind of thing. But this wasn't nuch of an area of
review for the power uprate since it had al ready been

reviewed by the staff.
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MEMBER WALLIS: Rich, can | ask you a

guestion?

MR, LOBEL: Sure.

MEMBER VWALLIS: As a preanble to this
all owi ng containment over pressure, there was a
statenent that if the design cannot be practically
altered. Now this plant has been in a state in which
it could have been altered for decades. How do you
justify that the design couldn't be practically
altered and therefore we have to allow contai nnment
over pressure?

M5. BROMN: Bill, did you guys want to
answer that question?

MR CROUCH In order to significantly
affect the MPA site calcs you would have to raise
either your water level in containnent which neans
that | would have to raise the entire containnment
which is not practical or I'd have to sonmehow | ower
t he punps.

MEMBER WALLIS: Well, you could have a
bi gger pipe. You have less friction in the pipe.

MR. CROUCH The pipe is not a nmjor
portion of the pressure drop.

MEMBER WALLIS: Were is the pressure

drop? Is it all just in the head?
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MR. CROUCH: It's the el evati on head.

MEMBER WALLIS: Ch, there's elevation.

MR LOBEL: Yes.

MEMBER WALLI'S: So the pressure drop part
is negligible because | didn't see any breakdown of
the contribution. There was sinply an equation that
says that you had upped these things. But | didn't
see the breakdown. Ckay.

MEMBER BANERJEE: That's what |'m asking
for.

MEMBER WALLI'S: Have you assessed this?
Has t he staff nade an assessnent that the design could
not have been practically altered? Change the punp in
some way or sonething?

MEMBER CORRADI NI :  The answer yesterday |
think -- | think Professor Wallis really needs to get
t hi s background. W were asking you yesterday and you
went through a list of things that you considered
doi ng that you can't do given the fact either tinme or
expense. | guess --

MEMBER WALLI'S: To nme he has gone through
this and it's been resol ved.

MEMBER CORRADI NI :  Yeah, but | think it's
wel | worth going over though.

MR. CROUCH: You obviously cannot raise
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the containnment. It would require raising all the
floors of the reactor building and you cannot | ower
the punp effectively because the punps right now sit
on the base mat of the plant. So you have to be
di ggi ng down through the base mat.

| ncreasi ng the size of the suction piping,
that's not a major portion of the pressure |oss. So
it would not --

MEMBER WALLIS: |Is there any pressure | oss
by friction?

MR. CROUCH. There's sone.

MEMBER SIEBER  You can't make up by
changi ng the pipe size the amount that you need.

MR WOLCOIT: J.D. Wlcott, TVA. The --

MEMBER WALLI'S:  You can't change the punp
in some way. You can't change the induction to the
punp so that --

MEMBER ABDEL- KHALI K:  How about rai sing
the tech spec Iimt on the |evel?

MR. CROUCH. You couldn't raise it that
much.

MEMBER ABDEL- KHALI K:  Ri ght now the tech
spec level on lowlevel is howfar? Is it five feet
about ?

MEMBER S| EBER: Do you nean the -- level?
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(Several speaking at once.)

MR LOBEL: You have to be careful
changi ng the | evel of the suppression pool because you
start to affect the hydrodynam c | oads cal cul ati ons.
They are sensitive to the elevation of the water in
t he suppression pool .

MEMBER ABDEL- KHALI K: But what is the
range of acceptable |evel? You have a m nimum| evel
and you have a maxi mum | evel .

MR. CROUCH. The tech spec band is only
six inches. It's pretty close.

MEMBER SIEBER: And you need over siX
feet.

MEMBER CORRADINI: Right. That's the
thing, Gaham that | wanted to --

MEMBER WALLI'S: You couldn't go to a
Zilzer punp? You couldn't go to Zilzer and say
"Redesign the inpeller so that it cavitates -- |less

prone to cavitation."

MEMBER SI EBER:  Now with the head that you

need.

MEMBER VALLIS: 1'mnot sure. | think you

can. There are punps that are | ess prone to
cavitation but they don't produce such a | ow pressure

locally so that you cavitate.
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MEMBER BANERJEE: Well, we don't know

whet her that can be done or not. But we haven't --

CHAI RVAN BONACA:  You' ve been tol d.

MEMBER BANERJEE: You' ve been told that's
not been done.

MEMBER S| EBER: Usual | y when you design a
punp that will tolerate real lowMPSHit's very | arge
in dianeter.

MEMBER CORRADI NI :  Circ water punp.

MEMBER S| EBER: Yes. And one that's |arge
in diameter won't fit down in the casing because this
is a deep draft punp.

MEMBER WALLI S: Ckay.

CHAI RVAN BONACA:  What | would like to do
isto conplete this portion, take a break, because M.
Dyer |'ve been told will come here to wap the staff
presentation to the commttee. So before we go to our
commtments, we can hear what he has to say to us and
he'll come around 3:50 p.m So the timng is good.
| think let's take a break, get back here between 3: 45
p.m and 3:50 p.m W'Il listen to himand then we
can do what | said. Put on the table our views and
the recomendation of the presentation. Of the
record.

(Whereupon, at 3:31 p.m, the above-
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entitled matter recessed and reconvened at 3:52 p.m
t he sane day.)

CHAI RVMAN BONACA: On the record. W'l
get back into session and we have M. Dyer who is
com ng here to give us sone concl usion statenments of
the presentation for Browns Ferry power uprate.

M. Dyer: Thank you very nuch, Dr.
Bonaca. | guess | want to thank first of all thank
the subconmittee for working on this inportant
licensing issue here in the nonth of January and
accelerating your review schedule to support this
licensing schedule that we're on. W really do
appreciate it recognizing the additional work and
certainly this 105 percent uprate is a critical part
of the licensing package for the Browns Ferry Unit 1
restart activities that we're undertaking and
recognizing that it will go before the full committee
in a couple weeks in February.

You know, recognizing too, | just left
Bill Travers and the other regional adm nistrators are
neeting with Bill Kane right now But it is very
dynamic time right now with the schedules for the
Browns Ferry Unit 1 restart and the systens turnovers
and conpleting the licensing action and your support

is critical to that.
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Recently, the schedul e has changed. W
heard about that right before the Comm ssion neeting
where the outage TVA chose for safety reasons in the
shared control rooms in Unit 1 and Unit 2 at Browns
Ferry to delay the Unit 1 restart activities unti
after they conpleted the Browns Ferry Unit 2 refueling
outage. But | think it's inportant that we proceed
through the licensing actions and then ny team is
headi ng up here.

| think it's in the best interest of
safety when you get all the major nodifications
approved and the licensee has a nonth or two to
prepare for their restart activities know ng exactly
what their licensing basis is going to be. It's
al ways a concern to me when we sign off on a licensing
action and a week | ater they are preparing for restart
and whet her or not everything has been doubl e-checked
and that and the training that's been going on is the
antici pation of what the staff is going to approve and
the last mnute conditions we may put on a license
action. So | think the schedule and the effort that
we're putting in nowis still going to be beneficial
goi ng forward.

Again, tothat end, we really aren't clear

yet what the schedule is for the extended power
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uprate. | know that the safety evaluation that you
revi ewed and a nunber of the challenges that the staff
relayed to ne during the breaks involve a |ot of the
anal yses that we did for the 120 percent that the
Li censee is requesting to credit for the 105 percent
safety evaluation. So | think we're in a good
position for working to closure on those conmensurate
with 120 percent extended power uprate and | believe
TVA is still planning sonetine in the future, but not

on the same schedule that we had originally thought.

Wth that, | appreciate the effort that
the subcommittee has nade. | understand there was a
very heal thy di scussion and, Dr. Bonaca, I'll turn it

over to you for concluding remarks and feedback.

CHAI RVAN BONACA: | thank you. Qur plan
right nowis actually to go around the table and get
i ndi vi dual nenber views as wel | as reconmmrendati ons, so
two things, one views on what we heard, what the
concerns are and, second what we should bring to ful
Commttee in tw weeks, what kind of presentation,
what are the issues that we shoul d dedi cate oursel ves
to and yet we will have only a coupl e of hours during
that neeting. So you are wel cone to stay here so you
can listen to these views.

| will start then around the table with
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Jack.

MEMBER SI EBER  Okay. | guess | have just
two corments to make. Qur review has really been a
review of the 120 percent EPU application with the
exception of the core design. |In the interest of
ef ficiency, | think that we should consider that if we
gi ve approval or to recommend an approval for the 120
percent work that the analysis that's been done with
t he exception of the core design that we not review
that again because it's really been presented. W
have comented on it and analyzed it and so forth. On
t he ot her hand, a license for an extended power uprate
to 120 percent would require our review of the fue
and core design prior to the staff taking that action.

| thought over all that -- The SER and t he
application are in pretty good shape. Sone issues |
think were done better than others, but | found no
i ssues that actually violated the regul ations.

On the other hand, | do have an i ssue t hat
is of concernto nme and | would refer to TVA' s handout
on page N-8 which is a graph that | ooks |ike this and
it depicts the containnent over pressure allowance
that needs to be given and if | | ook at that graph and
interpret it, the center line on that which is purple

| guess, unfortunately |I'mcolor blinded, | can tel
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red, yellow and green but purple is a tough one for
me, but it's the mddle one, it seens to ne that the
requi red cont ai nment over pressure all owance i s | arger
and | onger than any that we have ever approved.

According to this graph, it's alnost 24
hours in length and it's 3 psi which is 6 feet a head
froman MPSH standpoint. | don't think that woul d be
easy to overcone by plant nodifications or procedural
changes and the troubl esone thing is that it sort of
flies inthe face of defense-in-depth because when you
do that you nmke the one barrier of the three
dependent on anot her barrier and that barrier that
beconmes dependent is the fuel cladding and it's
dependent on containment integrity. [If containnment
integrity fails, you can't cool the core and the
cladding will fail and that's agai nst the precept of
defense-in-depth as far as |I' m concerned.

If you Ilook through the regulations
t hough, there is no codification that says that you
have to do that. And so it's not clear to ne whether
t hat dependency is allowed or not allowed. On the
ot her hand froman engi neering standpoint, it's not a
great idea. | would be satisfied and nuch nore
confortable with a shorter period and a |ower head

because then there will be sone hope that the punp
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would ride through a cavitating period wthout
destroying itself.

But | think 24 hours is really stretching
it. And so while | won't say that | vote agai nst
granting the EPU under the condition of also granting
cont ai nment over pressure exenption, | would worry
about it.

CHAI RVAN BONACA: What about the sequence
for Appendix R? Is it the one -- \Wat about the
Appendi x R sequence? That's even longer. That goes

MEMBER S| EBER: The one where you can't
get it at all. Right?

CHAI RVAN BONACA:  Ri ght .

MEMBER S| EBER:  Well, | think that one is
a concern too.

CHAI RVAN BONACA: Because it depends
entirely on the containnent capability of holding
pressure.

MEMBER S| EBER: Yes. On the other hand,
if you stick to the code all owances, then you really
probably cannot nake it. | think it would take some
nore thought and analysis to do that. On the other
hand, | don't feel totally unconfortable because we

know that within the code all owances there is factors
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of strength and margin that's pretty big. On the
ot her hand, it's not allowed and you aren't supposed
to use margin in that way. But | think that needs
addi ti onal anal ysis and additional thought.
CHAI RVAN BONACA: What woul d you see
i mportant for representation to the full commttee?
MEMBER S| EBER: | think the contai nnent
over pressure and the Appendix R are the key issues.

CHAI RVAN BONACA:  Yes. (kay. Thank you,

Jack. Said.

MEMBER ABDEL- KHALIK: | agree with the
comments made by Jack. | would like to sort of as a
side issue to that, 1'd like to add one concern which

is what cones in Appendix R having the operator
required to take sort of a counter intuitive action by
termnating drywell coolers and to ne in a plant |ike
Browns Ferry that may create an operator mnd set.
See afire. Termnate drywell cooling and that is not
sort of in an integral is not the optimal action to
t ake.

CHAI RVAN BONACA:  And the presentation to
the conmittee.

MEMBER ABDEL- KHALIK: | think the MPSH
cal cul ation shoul d be nuch nore clearly and in detai

elucidated. | also would like to see the stability
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anal yses at 120 percent power. The Applicant
i ndicated that the analysis at 105 percent power are
being perforned at this time and that anal yses at 120
percent power were done in the past. | haven't seen
either one of themand | would like to see them

CHAI RVAN BONACA: kay. Thank you. Sam

MEMBER ARM JO. Well, | agree with Jack's
and Said's conments on the over pressure i ssue and on
the responses to fire. | think that's hard to
swal l ow. You know, it just seens like it's not the
right thing to do. | was very inpressed with the
plant with all the changes and inprovenents in the
materials that have gone into the plant, clearly a
massi ve investnent and all for the better nodern
materials, a commtnment to apply the best water
chem stry to avoid the problens of mterials
degradation that we've had in the past.

|"mnot totally convinced that the steam
dryer issue is solely limted to failure due to
fatigue or vibration. | still think -- | still have
some concern that | GSCC can al so be affected by power
uprate through environnental change, not necessarily
vi bration, but the chem stry changes and t he anount of
water that can get into the steam dryers. W m ght

have to be seeing sone problens with dryers due to
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nore | GSCC t han expected. Qher than that, | think as
|l ong as we get to review the core and fuel design for
120 percent, | think the issues that had al ready been
reviewed are satisfactory.

CHAI RVAN BONACA: Ckay. Thank you. And
again presentation pretty much you agree on that
focus. Dana?

MEMBER POAERS: | think you should start
of f your presentation in front of the full commttee
with a very clear, crisp introduction of who's done
what to whomwi th respect to Browns Ferry because 105
i cense extension, all those things get wapped up and
it gets very confusing and you just need a very crisp
definition of that.

In general, | find things are in pretty
good shape. W have a couple of areas that | think
create generic concerns for us nore so than specific
things for Browns Ferry. W do have this net positive
suction head and as the commttee has often said
requests for contai nnent pressurization shoul dinvol ve
smal | amounts of pressurization for short periods of
time and be rare.

In general for nost cases, that is the
case here for Browns Ferry. They have introduced this

relatively new acci dent sequence which is really an

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

298

Appendi x R sequence and | nyself need to go back and
ook at this. | think there's a way out of this woods
on t he Appendi x R sequence and we ought to pursue that
one. But then the question cones up, what about al
the others that we've not | ooked at this Appendix R
sequence? Have we any problens there? Probably not
because many of those are fairly small cores.

Simlarly we need a nice cl ean, crisp what
do we know now about the steam dryer issue, not just
for Browns Ferry, but generically and then what are
they doing at Browns Ferry. | think they're in very
good shape. | think they have a robust steam dryer
here that it's just not in the sane | eague with the
situation at Quad Cities and el sewhere. But | think
the conmttee has to have a very clean, crisp, -- and
| " mtal ki ng about 15 m nutes of here's what we know,
here's what the status is, here's where we're going.

| think that the nmenbers not present here
will be insistent on hearing the human error anal ysis
and the CDF results. The staff is getting experience
to presenting those and to the absent nenbers and
their particular peccadillos in this area. But I
think we have to endure that because they' |l expect
it. | don't think there's any problemthere.

| do think we have a generic issue on the
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seismcity issue that we need to think about howto
conmuni cate to the conm ssion about this issue that's
com ng up because seismicity has changed. | don't

think there's any problemat Browns Ferry. | think

they're in one of those seismc-|east active areas and
whatnot, but | think in general we have to communi cate
to the comm ssi on and nake sure they' re aware t hat our
expected seismicity of the eastern United States is
just di fferent when nost of these plants were |icensed
and it will have inpacts in the future as we nove to
licensing. |It's one of those things that we're just
going to have to westle with on how we comruni cate
not in the context of Browns Ferry but in the --

CHAI RVAN BONACA: More generi c.

MEMBER PONERS: Yes. | think Browns Ferry

deserves a |l ot of credit because they' ve alerted us to
some generic issues, none of which inpact them but
whi ch i npact the general enterprise.

As | said, | think they' ve done -- It's a
pretty i npressive job considering all they were trying
to do and simlarly | congratulate M. Dyer and your
staff for undertaking a review that seenms to occupy
many shopping carts here. A heroic effort on all
people's parts. I'maquite inpressed basically.

Agai n, discuss MPSH, steam dryers, human error and
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again | would begin all these things with very crisp
i ntroductions on what the status of the world is and
then a very brief discussion of what the status is on
Browns Ferry because | think these are pretty well --
| think we know what the situation is.

CHAI RVAN BONACA: Thank you.

MEMBER POWNERS: The Licensee may be the
right one to say what -- who has done what to whom
here on this application because he m ght be able to
put it in a good context of his overall strategy.
Busi ness gets awfully confusing at tines.

CHAI RVAN BONACA: G aham

MEMBER WALLIS: | would like to add a few
t hings that haven't been said so far. Unfortunately,
| wasn't here for the Browns Ferry presentation
yest erday because of the weather. | thought the staff
did a pretty good job of defining their conclusions in
the oral presentati on when we questioned themand t he
SER itself, we have worked over the years to try to
get the SERs to stand on their own as a docunent that
provi des rational e for decisions and this one seened
to have slipped back a bit to the old format whi ch was
the staff | ooked at the application and concl uded t hat
everything was okay. It really helps if you cite the

criteria used, give sone nunbers and gi ve sone sort of
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confidence that this decision was reached in a
rati onal way and not just whinsically and it doesn't
take much effort todothat. | think this SER slipped
back a bit fromwhat this commttee has tried to nake
t hese SERs | ook |ike over the years.

Now i n t he punp cont ai nnent over pressure
guestion, when we wote aletter on Vernont Yankee, we
nmentioned the efforts of that applicant to | ook at the
uncertainties and the vari ous phenonena that affected
t he suppression pool tenperature and the contai nnment
pressure and that was very helpful. 1In fact, sone of
us wote, had a coorment, saying what we would like to
see is a realistic analysis of containment pressure
and suppressi on pool tenperature with uncertainty and
this mght well showthat when you did it that way the
probability of having to ever need contai nment over
pressure was very smal |

Wher eas, what's done here is we have a
conservative suppression pool tenperature which is
probably too high, it doesn't often occur. W have a
very conservative contai nment pressure which is far
| ower than is really there and when we | ook at these,
it looks as things are really bad for the punps. It
really would help if we had a realistic analysis with

uncertainties which woul d probably showthat all this
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concern about needing so rmuch pressure for so |ong
really is right at the extrene end of sone probability
distribution and we really shouldn't be focusing on
that. W should focus on what's likely to happen.
What ' s t he probability of somethi ng goi ng wong rat her
than making it | ook as bad as you do if you | ook at
t he worst possible conservative case for everything.
CHAI RVAN BONACA: Just one note on this
issue. You weren't here when we heard that the BWR

ERG i s devel oping in fact sonme kind of methodol ogy to

do that.

MEMBER WALLI'S: That woul d be good.

CHAI RVAN BONACA:  That woul d be good. But
| think it's a very good observation again. | think

it's inmportant that we rem nd the reconmendati on was
inthe letter and I think we still need sonet hing.

MEMBER WALLIS: | would |ike to preserve
to encourage the staff to |l ook for that in the future.

CHAI RVAN BONACA:  Ri ght .

MEMBER WALLIS: | think that the whole
committee has to as has been nentioned by one of ny
col | eagues think about what we nmeant when we said
rarely and | ow pressure for a short tine and whet her
we real ly neant what we said at that time. W said it

twice. W reiterated it and certainly 60 sonething
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hours or however long it is, it seens to be 69 hours,
it doesn't seema very short tine to ne.

CHAI RVAN BONACA:  Ckay.

MEMBER WALLI'S: The pi nnacl e i ssue seemns
to this contai nnent over pressure issue. O herw se,
there isn't nuch that came up

CHAI RVAN BONACA: M chael

MEMBER CORRADI NI :  Want ne to go? Ckay.

So nost of the things have been said. | just want to
enphasi ze two things. I'mnewto all this. So |
guess precedent has to sonehow play a role. 1In the

January 2006 | etter about Vernont Yankee it states in
t he di scussion that for the LOCA scenario the maxi num
cont ai nment pressure credit is 6 psi for 56 hours and
for ATW5 2 psi for one hour. So if it's good for
Ver nont Yankee, |ogic says it ought to be good enough
for Browns Ferry. But | personally amstill concerned
about it and | think what G aham said relative to
there is a band on N-8 and N-10 from the Licensee's
presentation. They nake a point of saying that this
is the | ower bound of containnent pressure and
probably pressure is higher. 1 think what was said
that we'd like to know how fat that band is versus
that it's just a line is inportant.

But | don't think Browns Ferry is too far
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different than what | read to be the case for Vernont
Yankee, at least, if | understand the letter
correctly.

MEMBER SIEBER  Yes. On the other hand,
t he docunents presented to us don't show any of that.
So | can't draw that conclusion until they put it on
t he record.

MEMBER CORRADI NI :  Right. The second part
of it, I guess, is that |I think | woul d enphasi ze what
Said said relative to Appendix R If there is a way
around it, that's fine. The way it |ooks that
actually is nore troubling relative to how cl ose you
are between the pressure and what is required to make
t hi ngs wor k.

The other thing is again to enphasize
relative to a technical issue, | think one of the
consultants for the Licensee did a nice job of
expl ai ni ng what they appear to be the root cause as
bei ng an acoustic nechanism | think that's inportant
and | also think there ought to be sone sort of
experimental enpirical way of determ ning that as you

go up into power ascension beyond 105 or el se that

will be a concern since this is a big unit.
| think that's basically -- in terns of
presentation, | think everybody el se has told you how
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to present it or asked how it could be presented.

CHAI RVAN BONACA: Thank you. Good. Tom

MEMBER KRESS: | would like to think that
TVA done a very good job of refurbishing the unit and
getting ready for the restart and | didn't see
anything particularly that would prevent the power
uprate. | think they seemto neet all the
requi renents very well and the staff | think did a
good job of reviewing that. I'mparticularly glad to
see that TVA has plans for the startup testing that
they have. | think it's a good idea for Unit 1 and |
woul d al so |i ke the concept of going up in increnments
and nmonitoring the effect on the steam dryer | oads.

So | think those are all good things.

The one thing | was left a little
unsatisfied with was the basis for the vendor's punp
curve for the remaining life tine versus net positive
suction head with flow as a paraneter. | would just
like to know how t hose curves were devel oped and nore
about the background on them O course, that's the
vendor's thing but | don't know. Perhaps either the
staff or TVA should understand thema little nore if
we're going to use themand |I'd |like to see nore on
t hat .

| really support GahamWallis' comment on
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it would really be nice to have a realistic analysis
wi th conservatisms on the net positive suction head.
| think that would make the issue go away. | never
did li ke our cooments on the short tinme, |ow pressure
for short time, because those sound |ike vague
requi renents that we hear all the tine on ot her things
and they're hard to define. | think if we had a
realistic analysis with uncertainties |like we hear are
possi bly bei ng devel oped we' d woul d have a way to | ook
at that and say "That's not a real problem™"™ So that,
"' m anxi ous to see sonmewhere down the line. | think
what's done already for Browns Ferry is probably
sufficient.

Simlarly, I think in general I'dliketo
see nore uncertainties on the risk parts of these. |
know this is not a risk informbut I would like to
know what the uncertainties are on the deltas, the
ACDF and ALERF and as | pointed out to Marty, | think
one of the flags for maybe even bringing in to
guestion the adequate protection ought to be the ful
siterisk and just to get a flag on that, | would add
up the core damage frequencies and the LERFs and
conpare themw th the surrogate val ues that we think
are good surrogates for the latent and for the QHGCs.

So | think it was a good job all around
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and the staff's and TVA' s parts.

CHAI RVAN BONACA: Thank you. M/ comments
are the following. | share sonme of the concerns with
MPSH. That's ny central concern. The reason why |
view it as significant is because it really is
di fferent fromVernont Yankee. Vernont Yankee, we had
6 psi for 50 hours, but once we renbved sone
conservatism there was no further need for credit.
Particularly, they had no need credit even wi t hout the
best estimate eval uati on, sinply renove the
conservatism Then no need for credit for back
pressure.

Here both in short termand | ong term you
removed sonme of the conservatism but you still need
credit for back pressure and particularly the sequence
that has to do with Appendix Rthat is up to 9.6 psi
for a long time and again if you renove sone of the
conservatism you still need back pressure. So we are
stretching the envelope in a way and | agree that the
statenent we made, you know, short tinme and small
anount is of our own making but | think it was a
comuni cation that | think this is being challenged by
some of this analysis.

The ot her thing that troubl es me sonmewhat

is that the contribution to core damage frequency
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resulting fromthis specific sequence of Appendix Ris
small. [It's 10 percent of the overall risk as
presented. However, it fully depends on the ability
of contai nment to maintain containnment isolation. |If
you | ose that containment, that flies out the w ndow.
It just sinply is dependent on an assunption that
hopefully will be there, but sinply you have to count
on the contai nnent to be avail abl e for days to provide
t he back pressure necessary for the scenario to evol ve
the way that we saw. So | think it's somewhat nore
severe than what we had.

Now | also agree with the views of Dana
that this may be generic at sone other plants too and
we haven't seen that before Vernont Yankee. It
doesn't nean it wasn't there. This is ny major
concern and | think that should be the focus of the
presentation to the rest of the commttee.

| think in general there has been a | ot of
wor k been done clearly and | don't think we have seen
in the SER the best of what the staff has provided.
| mean the staff has spent a ot of tinme on the 120
percent eval uation and then they had a very short tine
to collapse it down to 105 percent.

So | think that | ampl eased that we have

a good testing program | think that the plan to deal
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with the dryer is a good plan. So | don't see other
issues that are significant for us to make a
det erm nation

But again, ny point is that we need a

crisp presentation of the back pressure issues. The

SER doesn't really describe these scenarios. It only
describes the short term scenarios in detail. The
rest is -- | have to go back to tables in the

calculations to find out what the results were and
t hat concl udes ny remarKks.

CHAI RVAN BONACA: Thank you. Wth that,
any other comments fromthe nenbers? Any views or
comments fromthe public? If not, I will adjourn the
nmeeti ng.

(Whereupon, at 4:24 p.m, the above-

entitled matter was concl uded.)
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