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UNI TED STATES OF AMERI CA
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+ 4+ + + +
ADVI SORY COMM TTEE ON REACTOR SAFEGUARDS
MEETI NG OF THE SUBCOWM TTEE ON POAER UPRATES
BEAVER VALLEY POAER STATI ON EXTENDED POWER UPRATE
+ 4+ + + +
VEDNESDAY,
APRI L 26, 2006
+ 4+ + + +
The subcommittee neeting convened at the
Nucl ear Regul atory Comm ssion, Two Wite Flint
North, Room T-2B3, 11545 Rockville Pike, at 8:30

a.m, Richard B. Denning, Chair, presiding,

SUBCOWM TTEE MEMBERS PRESENT:

RI CHARD B. DENNI NG
: Chai r
SANJOY BANERJEE
ACRS, Consult ant

THOVAS S. KRESS

OITO L. MAYNARD
JOHN D. Sl EBER

GRAHAM B. WALLI S

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

ACRS STAFF PRESENT:

RALPH CARUSO

Fl RSTENERGY STAFF:

BOB BAIN

St one & Webst er

DON DURKGCSH

FENCC

Bl LL ETZEL

FENCC

KEN FREDERI CK

FENCC

DAVI D GRABSKI

FENCC

JEFF HALL

West i nghouse

NORM HANLEY

St one & Webst er

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

GREG KAMVERDI NER

FENCC

COLI' N KELLER

FENCC

JAMES LASH

FENCC

MARK MANCLERAS

FENCC

PETE SENA

FENCC

GECRCE STORLI S

FENCC

M KE TESTA

FENCC

NRR STAFF PRESENT:

TI MOTHY COLBURN

STEVEN LAUR

GREGCORY MAKAR

NEAL R. GROSS
COURT REPORTERS AND TRANSCRIBERS
1323 RHODE ISLAND AVE., N.W.

(202) 234-4433 WASHINGTON, D.C. 20005-3701

(202) 234-4433




ROBERT PETTI S

MARK RUBI N

THOVAS SCARBROUGH

ANGELO STUBBS

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

A-GE-NDA

Mechani cal | npacts, M Testa (FENOC)
Fl ow Accel erated Corrosion, D. G abski (FENOC)
Engi neeri ng Mechani cs Aspects,

T. Scarbrough, K Mnoly, John Wi (NRR)
St eam Generator and Tube Integrity and Chem cal
Engi neeri ng Topics, G Mkar (NRR)
Bal ance- of - Pl ant Systens, A Stubbs (NRR)
Probabilistic Ri sk Assessnment, C Keller (FENOC)
Ri sk Eval uation, S. Laur (NRR)
Operations and Testing, D. Durkosh

Human Performance, K. Martin (NRR)

22

36

41

55

62

88

111

128

Power Ascension and Test Program R Pettis (NRR)142

Concl udi ng Remarks, J. Lash (FENOC)

Concl udi ng Remarks, T. Col burn (NRR)

NEAL R. GROSS
COURT REPORTERS AND TRANSCRIBERS
1323 RHODE ISLAND AVE., N.W.

147

151

(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

P-ROCEEDI-NGS
8:33 a. m

CHAI RVAN DENNI NG W are now back in
session. And this is Wdnesday, April the 26th.
And we're going to start off discussing nechani cal
i npacts and M ke Test a.

MR TESTA: First I1'd like to thank the
Commttee for the opportunity to speak here today.
My name is Mke Testa, |I'mthe extended power uprate
Proj ect Manager for Beaver Valley.

A little background on nyself. | have
23 years of experience at Beaver Vall ey Power
Station. The last five year |'ve been the uprate
Project Manager and | also was on the full potential
proj ect fromthe beginning.

Today |I'l1l be discussing the mechani cal
i npacts that the uprate has on Beaver Valley Power
St ati on.

Next slide, John.

"1l be discussing the steam generators,
bal ance of plant heat exchangers, vibration
noni toring programfor the secondary piping systens,
cooling water systens and fl ow accel erated
corrosion, of which we'll have our program owner

come up and speak on that program
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Today if there's any questions, | have
Jeff Hall from Westinghouse to assist ne as well as
Bob Bain from Stone & Webster.

For steam generator vibration, we |ooked
at the first thing, we used a thermal -hydraulic code
At hos that conputes the thernal -hydraulic paraneters
t he tubes so the tube bundl e woul d be subjected to.

W | ooked at the vibration potential in
t he U-bend and tube bundl e entrance region. Qut of
two vi bration nmechanisns that were considered, were
fluid-elastic instability, vortex sheddi ng and
random t ur bul ent excitation.

And we al so | ooked at tube wear. And
that's tube wear in the U-bed radio at the
antivibration bar interface.

The tube bundles, just the difference
between the units now. For Unit 1 we replaced the
st eam generators. W di scussed that yesterday. Mde
54. Just installed in fact a few weeks ago here.

The nodel 54 was designed for uprate conditions so
the stress report, the design report considered
upr at e.

For Unit 2 we have the Series 51 steam

generator, of course, which now will see increased

fl ow because the uprate.
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W reviewed the --

MEMBER WALLIS: | presune the steam
generators is plural and you installed three of
t henf®?

MR TESTA: Yes.

MEMBER WALLIS: Not just one?

MR TESTA: Yes, correct. That's
correct. Yes. Three |loop PWR 3 steam generators.

W | ooked at the flow induced vibration
effects --

DR BANERJEE: What's the difference
bet ween the two?

MR TESTA: Between a nodel 54 and 517

Jeff?

MR HALL: Yes. This is Jeff Hall from
West i nghouse.

The differences are really many. Wth
respect to the tube naterial itself the 51Mis a 600
mm t ubi ng where the 54F is a 690 thermally treated
tubi ng. So issues such as stress cracking are
greatly reduced with the new nodel generator.

The support plates are stainless for the
new nodel generator versus carbon steel support
pl at es.

The antivibration bars are better
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designed for the new unit.

DR BANERJEE: What does that better
desi gn nean?

MR. HALL: The support conditions are
nore assured. Were for the 51M soneti mes you coul d
pi ck up gaps between AVBs and the tubes, with the
newer design with the reduced gaps you have a
reduced potential for wear at the AVB sites.

DR. BANERJEE: So are these just gaps or
are there actually things holding the tubes in
pl ace?

MR. HALL: Well, you could think of it
as a bar that's inserted between the tubes in the U
bend region. |It's a flat bar. Essentially it
provi des a support location to prevent the tube from
noving in the out of plane direction.

DR. BANERJEE: But they're not broach
pl ates or anything like that?

MR HALL: Well with respect to the
support plates. The support plates are in fact
br oached.

DR. BANERJEE: (kay.

MR HALL: Were the 51Mis a circular
drilled hole.

DR BANERJEE: And the 54F?

NEAL R. GROSS
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10
MR. HALL: The 54F is a broached

configuration.

MR. KAMVERDI NER  Excuse ne, Jeff. This
is Geg Kamerdi ner.

Back on the AVBs, the other difference
with the 54Fs, there's an extra set of AVBs. b51s
have two sets of AVBs, the 54s have three. So
there's nore support in the upper bundl e because
there is an extra set of AVBs in the 54.

DR BANERJEE: And the nunber of tubes
are the sane?

MR. KAMVERDI NER: There's approxi mately
400 tubes nore in the 54?

MR HALL: Yes.

DR BANERJEE: Four hundred out of how
many?

MR. KAMVERDI NER:  The 51Ms have 3, 376.
The 54s approxi mately 400 nore.

DR BANERJEE: Ten percent nore?

MR. KAMVERDI NER:  Yes.

DR BANERJEE: Thanks.

MR. KAMVERDI NER: Fifty-four stands for
54,000 square feet of heat transfer area. The 51, is
51, 000 square feet.

DR. BANERJEE: Thank you.

NEAL R. GROSS
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MEMBER WALLIS: So the AVBs limt the

anplitude of the oscillation, but they also give the
t ubes sonething to rub against, to bang agai nst?

MR HALL: Yes.

MEMBER WALLIS: Well, they're good and
bad at the same tine in a way.

MR. HALL: Beg your pardon?

MEMBER WALLIS: They're both and bad?

MR. HALL: Well, yes. No, they're
actually all good.

MEMBER WALLIS: Ckay. But it says here
tube wear at IBBs. There is some rubbing or
somet hi ng goi ng on?

MR. HALL: Yes. And that's primarily a
result of the fit up between the tube and the bar
itself. If you have the ability to nove back and
forth, well the tube is going to nove back and
forth. But if you're holding it sufficiently so
that you don't have relative notion, well then you
don't get wear.

MEMBER SI EBER: The AVBs go in the U
bend area, not bel ow?

MR HALL: That's correct.

MEMBER S| EBER:  The ol d ones sonetines

they weren't |ong enough to catch all the tubes. So
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you would end up with a tube that's not supported.

MR. HALL: Yes. And actually in both
cases, the 51 in particular, there are sone tubes in
the U-bend region that are unsupport ed.

MR. TESTA: And actually, that's a | ead
in for the next bullet where we | ooked at -- go
back, John

Yes for Unit 2 again for the series 51,
unsupported U bends were reviewed for increased
fatigue. And because the anal ysis that was
performed, there was six tubes that we had to take
out of service. And we did that.

kay. As far as the next slide here, |
just wanted to touch on the steamdryer. Again,
| ook at the conparison between the PWR and the BWR
Just a little description on the secondary steam
dryers on the steam generators. Now the main
difference is between the 51 and the 54 is that the
51s have a two tier arrangenent for the secondary
dryers. | have sketch behind this to show that,
whereas the nodel 54 has a single tear arrangenent.

It's better illustrated here. Again,
with the 51 they have two tiers of secondary steam
dryers. You can see the lines that are drawn. The

steam cones up and enters into the side region of

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

13

t he secondary dryer and then flows up, cones up
t hrough and then has a natural progression up
t hrough the secondary dryers.

The flow velocity in that region is on
the order of 3% to 4 feet per second. And you can
see the vicinity of the nozzle region there's no
structural conmponents within the vicinity of the
nozzl e.

CHAI RMAN DENNING | realize that later
you're going to talk a little bit about experience.
But could you tell us at this point how rmuch
experience is there with the 51 at the conditions
that you're now going to go to?

MR. HALL: Wth respect to these
conditions there's an i nmense anount of experience.
These steamdryers, this configuration is used in a
mul ti tude of steam generator nodels, not just the
51s. The D nodels, D2, D3, D4, D5 all have a very
simlar arrangenent. 54F a very simlar
arrangenents. The Fs all have a two tier
arrangenent.

The velocities com ng out of that area
are all pretty rmuch of the same order of nagnitude.
| nmean, a couple of feet per second one way or the

other, but they're all essentially the sane.
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Totally different orders of nagnitude than sone of
the boiling water reactor dryers.

MEMBER SI EBER: Well, the one thing you
don't have is a 180 degree change of direction.

MR. HALL: And all the consequences of
that with respect to the turbul ence that you can
get, yes. It's all pretty nmuch it comes out of the
steamdryers and it continues on right up to the
st eam nozzl e.

MEMBER S| EBER: The velocities are
pretty low. They're like --

DR. BANERJEE: Can you stay there. Can
you go back to that slide?

MR TESTA: That one?

DR. BANERJEE: No, no, no.

MEMBER WALLIS: The velocities?

DR. BANERJEE: Yes.

MEMBER WALLIS: The one with the
velocities, 107.

DR BANERJEE: The velocities.

MEMBER WALLIS: That's it.

DR. BANERJEE: That's it.

MEMBER WALLIS: There's no history of
problems with these dryers, | understand?

MR. TESTA: That's correct. |In fact here

NEAL R. GROSS
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fromthis slide here it was to conpare, again the 51
to the BWR. You can see that they have | ow

vel ocities up through the dryers at 3% to 4 feet per
second where the BWR was on the order of 100 feet
per second. And there have been no operati onal

i ssues reported in the 51s or the 54s.

W had a backup slide just to show the
operating experience.

DR. BANERJEE: Can you, please?

MR. TESTA: Sure. kay. So for
exanpl e, you know, well Beaver Valley which is going
to operate at 2910. The difference with the nodel
54 one tier secondary dryer in the Unit 2, with two
tier you can see the conparison to the other plants
that utilize the simlar secondary steam dryer
arrangenent .

MR HALL: Yes, but these are not the
only plants to have this particul ar dryer
arrangenent, too. There's nmany nore.

MEMBER SI EBER As far as negawatt
production, Beaver Valley and North Anna are about
the sane so the operating experience from North Anna
at that power level, it's got a fair anount of tine
behind it.

MR. TESTA: That's correct.

NEAL R. GROSS
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MEMBER SIEBER: So they aren't really

br eaki ng any new ground here.

MR TESTA: In fact, North Anna is on
the list here where they' re operating at 2905.

MEMBER SI EBER. Got them beat by five?

MR. TESTA: Yes. Ckay. Ckay, John.
No, go forward.

Now i f there's no other questions on the
st eam generator, we al so | ooked at bal ance of pl ant
heat exchangers. Fromthe uprate |ooking at the
heat bal ance and the flow paraneters that the
equi pnent woul d be subjected to. W | ooked at the
feedwat er heaters and the feedwater heaters wll
operate within the design capacity.

The noi sture separator reheaters, we
went back to the vendor. W had a specific analysis
performed to show acceptability under the increased
flows.

As we nentioned yesterday, one of the
nodi fications that we're going to do is on the
condenser. Now our Unit 1 condenser was retubed a
whil e back. And at that tinme the condenser was
staked. Prior to the power escalation we will be
taki ng the condenser in order to limt the tube

vi brati on.
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Vibration nonitoring. This is a
nmoni toring programfor the secondary side for the
bal ance of plant piping. We're going to nonitor the
secondary systenms pre and post-EPU. This is going
to include baseline wal kdowns on each of the plants
whi ch we' ve al ready done. W have docunented
wal kdowns.

Areas of interest where there's |evel of
vibration that causes us to pay particular attention
as we escal ate power, we've identified those
| ocati ons.

Al this is within the gui dance of ASME
OM Part 3 that prescribes the wal kdowns or the
acceptance criteria that could be used and the
nmet hod of perform ng this program

CHAI RVAN DENNI NG  Coul d you help nme a
little bit on a wal kdown where you're | ooking for
vi bration, what does one do quantitatively there?

MR. TESTA: Ckay. Wat we do there is,
for exanple, we came up with a screening criteria.
W' re | ooking at the displacenent |1'd say on the
order of an eighth of an inch. And we'll walk it
down to see if there's any signs, any noticeable
signs of vibration. And we basically have

docurented fromthe plant, basically going from say
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conmponent to conponent, basically identifying if we
have vi bration |levels that woul d exceed that limt.

CHAI RMAN DENNI NG Vi sual | y?

MR. TESTA: Visually. That's correct.

| have Bob Bain from Stone & Webster.

If you' d like to add?

MR BAIN. Yes. This is Bob Bain from
St one & Webster.

W followed the basic guidance of OVB as
M ke says. The first test criterion we used was
vi sual on displacenent of an eighth of an inch,
which is within the guidance provided in OVB. They
al l ow for visual measurenents using sinple devices
such as rulers, hand held type mechanical sinple
devices like pencils, literally. And an eighth of
an inch peak to peak displacenent is easily visual
on a focused wal kdown. And as M ke says, these
wal kdowns were basically focused.

Over the last three or four years,
actually, we took a schematics and basically
connected the dots fromequipnment. So from punp to
val ve, valve to vent or drain, vent or drain to
branch lines. So it was a focused wal kdown | ooki ng
at the piping, the conponents as well as the support

har dwar e
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And any observation, again eighth of an
inch was a fairly stringent criteria. Easily
visually noted. That would get it onto this |ist of
interest, as Mke identified.

And we followed up that |ist of interest
literally over the last three or four years for both
units.

CHAI RVAN DENNING |Is there quantitative
stuff that one can do? | nean, are there instrunents
that you can go and put it up against the machi ne?
| nean, the equipnent --

MR TESTA: Yes, there are.

CHAI RVAN DENNI NG -- and have a neasure
of not only the displacenent but the frequency?

MR. TESTA: Yes. There's a portable
devi ce, hand held accel eronmeters. And, again, we
conduct these wal kdowns. We use the experienced
engineers. And if there's any question about the
acceptance of the level of vibration, then we wll
use accel eroneters to record the displacenent and
t he frequency.

MR. BAIN. Yes. This is Bob Bai n again.

And this hand held equi pnrent that M ke
references actually gives you data in displacenent

or velocity or acceleration. And OVB allows you to
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do nore detailed evaluations if required using

vel ocity or displacenent data. So the hand held is
a good device to give you the next |evel of detai
guantitatively.

MR. TESTA: (Ckay. Just the last nention
here, large equiprment |ike the reactor cool ant punp
and the turbine have continuous nonitoring
avai lable. So we'll be nonitoring that as we
escal ate power.

Ckay, John.

Now t he next area we |ooked at is
cooling systenms. The bottomline here is that the
systens renmai n capabl e of dissipating heat for
nor mal shutdown and acci dent conditi ons.

VEE | ooked at these follow ng systens,
the fl ows were adequate wi thout nodification:

The river water system Beaver Valley 1
t he equi val ent system service water for Unit 2;

The conponent cool i ng water;

Resi dual heat renoval, and;

The safety injection contai nment
depressuri zati on system which uses the recirc spray
heat exchangers.

Next slide.

Spent fuel cooling. We | ooked at spent
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fuel cooling. As part of the project or the overal
initiative, which we started we said five to six
years ago, we |ooked at spent fuel cooling. And
there was an anmendnment that we put in where we

| ooked at the offload tinme. At that time we
performed the analysis to incorporate the uprate
decay heat | oads.

MEMBER KRESS: Do you have dry casks on
the site?

MR. TESTA: Not at this point, no.

Still use the fuel pool.

MEMBER WALLIS: | think |I renmenber your
burnup is the sane as it was before essentially, is
that right?

MR TESTA: Yes, | believe so. Yes.

The | ast area to touch on here is the
auxi liary feedwater system The auxiliary feedwater
is fed fromthe condensate storage tank. The
condensate storage tank is sized for 9 hours of hot
standby conditions. And with the uprate or the
i ncreased decay heat, we've revised the tech specs
to require 130,000 gall ons useabl e vol une for each
of the tanks for both Unit 1 and Unit 2.

The other thing with the aux feedwater

system there were two accidents: The feedline
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break and | oss of normal feed that required us
crediting two aux feed punps.

CHAI RVAN DENNI NG | didn't understand
with regards to the tech spec Iimt and the 130, 000
gal l ons. What do you do physically to assure that?

MR. TESTA: Basically we have the
cal cul ated tank volunme and maintain a | evel on the
t ank.

CHAI RVAN DENNING So it's a level on
the tank that has to be assured now that it's
slightly higher than it was previously?

MR TESTA: Yes. Yes.

CHAI RVAN DENNI NG Got cha.

MR. DURKOSH: This is Don Durkosh from
Beaver Vall ey Operations.

Basically we obtained curves that show
based on indications available to us what the vol une
is. And on every shift we have mninmum | evel s that
we're required to verify on a shiftly basis. So
that's how we mai ntain our mninmmtech spec val ues.

MEMBER MAYNARD: You didn't nake any
nodi fications to the tank. You're just changing the
| evel setpoint there.

MR TESTA: That's correct. That's

correct.
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MR. CARUSC  Why woul d you not normally

keep the tank full?

MEMBER SIEBER: It goes up and down. You
have to have surge vol une.

MR. TESTA: To answer that question we
normally do. As part of the review of our L5 |ogs
we typically, our levels are high. Wat we try to do
is basically clear the alarns. W have a |ow al arm
that indicates we're approaching a tech spec limt.
And normally we have a high alarmvery close to the
overflow. So we try to maintain it within that
range so we have no alarns in the control room

MR. TESTA: (Ckay. Again, just to finish
this out here, there are two accidents that required
us to credit two punps. This was already in place
for Unit 2. And with the revised analysis Unit 1
will now require two punps also for these two
accidents. |It's basically accounting for the
i ncreased decay heat plus the addition of the
cavitating venturies, which puts a little nore
systemresi stance into the system

CHAI RVAN DENNI NG  And that's two out of
how many?

MR TESTA: Two out of three.

CHAl RMAN DENNING And it had been one
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out of three?

MR TESTA: It had been one out of
three, just for Unit 1. Unit 2 was already
crediting two punps.

Ckay. Well, this conpletes ny part of
t he discussion. | have Dave G abski here, which
he's our flow accel erated corrosi on program owner,
and he'll talk about the program

Thank you.

MR GRABSKI: As MKke said, |I'm Dave
Grabski. | amthe FAC program owner.

Alittle background. |I'm a FirstEnergy
enpl oyee. | worked at Beaver Vall ey and before that
Shi ppi ngport Atom c Power Station for a conbined 26
years.

| " ve been the FAC program owner since
the early '90s.

Next slide.

The first bullet, the EPU effects
eval uat ed usi ng CHECWORKS. So we' ve taken the
revi sed heat bal ance di agram paraneters and usi ng
t he CHECWORKS nodel s determ ned anal ytical ly what
we' d expect as far as our wear rates. Wth nost
uprates, we've seen an increase in velocity and

tenperature. And those two factors play differently
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with different systens. Sonme systens we' ve seen a
decrease in our wear rates, and others we've seen a
slight increase.

The feedwater and extraction steam
systens, those systens had a decrease. Systens |ike
t he feedwater heater drains, condensate have
i ncreased. Again, because of the play of those
different paraneters: Velocity and tenperature
mai nly.

In preparation for the uprate we've
actually replaced two extraction steam Ts because
of the increase in our SMR relief valve set point
that has cut into our margin between our neasured
wal I thickness and our required wall thickness.
Extraction steamis one system at Beaver Valley that
does wear due to the flow accel erated corrosion
mechani sm

CHAI RMAN DENNI NG  So there wasn't a
mat eri als change, it was just a thickness change?

MR. GRABSKI: We have upgraded the
material to a chrone-nolly. Basically anytine we
make pi ping replacenents at Beaver Valley, we'll
upgrade to a chrome-nolly. Chronme-nolly is much
nore resistent to this particul ar degradation

mechani sm
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Based on the engi neering eval uation
we're going to focus on a few nore systenms. Well,
not nore systens, but nore conponents within those
systens, on those systens that we expect an increase
in velocity. Minly our noisture -- or | should say
the heat drain systemfromour 4th to 5th point
heaters, we had a significant velocity there. So
we're going to focus exam nations in the next outage
there to get a baseline where we're at. And in the
future go back to these areas to see how they're
doi ng.

And there's some conponents at Beaver
Valley 1 and 2 in the 4th point heat drain |ine.
It's showing you in the next to the last colum
there sone of the wear rates we saw before the
outage. Very low. And heater drains is a | ow wear
system at Beaver Valley. But we do see sone
i ncreases based on the uprate.

DR. BANERJEE: Do you have a di agram

showi ng where these conponents are in the steam

cycl e?

MR GRABSKI: | don't have --

DR BANERJEE: | have no idea where the
four point heat is or what -- | imagine that it's

extraction --
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MEMBER WALLIS: This is a preheater.

DR BANERJEE: Preheater?

MR GRABSKI: Yes. W have six --

MEMBER WALLIS: Well, these aren't
safety concerns anyway. These are just
enbarrassnments for you if you break a pipe, it mght
be dangerous for anyone who is around the pipe.

MR. GRABSKI: It could be a personnel
i ssue.

MEMBER WALLIS: It's dangerous for your
people, but it's not a nuclear --

MR GRABSKI: That's correct. This is a
non-safety rel ated piping systens.

MR STORLIS: M name is Ceorge Storlis.
"' ma FENOC enpl oyee.

An in Qperations | can get a little bit
of perspective to what the feed heater string is.
The feed heater string is conprom sed of six feed
heaters in line with the condensate feed systemto
preheat the feed. The fourth point is fourth in
line, the sixth point being the | owest energy or
| onest pressure systemand the first point being an
extraction steam of hi ghest pressure off of the
turbine cycle. And the fourth point is in route to

t hat .
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And we're tal king pressures,
tenperatures that conplinent the feedwater heat up
t hat approaches the 440 degrees or so when it
ultimately is arriving at the steam generators. So
it takes a portion of the energy fromthe turbine
cycle and uses that to preheat the steam and the
shel f tube arrangenent.

And that's the basics of it. |If there's
any questions, please ask.

DR. BANERJEE: |s the steamwet at this

poi nt ?

MR STORLIS: Yes. Yes.

DR. BANERJEE: What's the quality?

MR. STORLIS: Wthout having the curves
and the diagramin front of me, | can't speak to

that, that specific quality.

MR. KAMVERDI NER: Probably sonme in the
90s.

MEMBER WALLIS: Pretty high

MR TESTA: This is Mke Testa.

W have a heat bal ance di agram naybe
t hat woul d hel p.

DR. BANERJEE: Does it show quality at
vari ous points, extraction points?

MEMBER S| EBER: That chart woul d work.
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DR. BANERJEE: | can't do it in my head.

MEMBER WALLIS: And the problemis the
wet ness, presumably.

DR BANERJEE: Yes, the wetness.

MEMBER WALLIS: But it's a few percent.
It's not a hunbngous anount or is it designed to
extract in a way that it separates the wall, and it
woul d be wetter, wouldn't it?

MR. GRABSKI: Actually the steamquality
is fairly |ow

MEMBER WALLIS: That's in the turbine.
But when you extract, don't you sort of have
something that's centrifugally separates or anything
i ke that?

MR. GRABSKI: W have steamtraps and
orifices to pull off the noisture.

MEMBER WALLIS: It's an oxidate or

whatever it is that cones out, ends up in sone

condensate -- where does it go?
MR, GRABSKI: It varies with the system
that mght be wearing. |If you' re feedwater's

wearing, you're going to get it in the steam
generators on secondary side. A lot of the heater
drains go to a receiver tank.

MEMBER WALLI'S: The crude appears in the
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steam generator. Were does the stuff that's worn
away fromthe pipe?

MR. GRABSKI: Again, depending on what
systemit's in. The heat drains, there's a heat
drain receiver tank that it could filter out at. W
do have -- do you have sonething?

MR. HANLEY: Yes. Norm Hanley from
St one & Webster.

Al'l the secondary side condensate and
extraction steam heater drains all recovered. Sone
of it cascades back to the condenser, sone of it's
punped forward to the feed punp suction. So it is
all recovered.

MEMBER WALLIS: Isn't a lot of it
di ssolved and then it appears sonewhere else in an--

MEMBER S| EBER: Heater drain and steam
gener at or .

MEMBER WALLIS: In these steam
generat or ?

MEMBER SI EBER: Yes. There is a bl ow
down |ine on the steam generator.

MR. HANLEY: Right. There's a bl ow down
in the steam generator. They al so sanple the
secondary si de.

MEMBER MAYNARD: Well, do you have
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condensate polishers? Do you run it through --
MEMBER SIEBER Only on Unit 2.
MEMBER MAYNARD: Only on Unit 2.
CHAI RMAN DENNI NG  Can you comment on
t he accuracy of CHECWORKS? | nean, obviously, it's
not the four significant figures that's in that
t abl e.
MR. GRABSKI: Basically the nodels wll
i mprove with the nunber of exam nations you do on
the system It correlates with the data you have.
So without any data, | would take it as just a
ranki ng. And that's what we use it for, as a
ranki ng. But actually in our extraction steam which
we exani ne the heck out of, they actually correlate
pretty well once you get enough data in there.
MEMBER MAYNARD: | take it you al so use
i ndustry experience what's found at other places --
MR. GRABSKI: Ch, absolutely. Qur
exam nations are the backbone. But certainly ops
experience, trending of data at our plants and then
that's all factored in.
DR. BANERJEE: 1s there any increased
erosion due to the wet steam the velocities being
somewhat hi gher or --

MR GRABSKI: Yes. That's in the
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CHECWORKS al gorithm hi gher velocity results in a

hi gher wear rate.

DR BANERJEE: Due to erosion or is it
sone erosion/corrosion?

MEMBER WALLIS: | suspect it includes
bot h erosion --

MR GRABSKI: The FAC takes in the both.
That's the nechani sm

DR. BANERJEE: But does it al so depend- -
does this depend on the wetness as well?

MR. GRABSKI: Absolutely. That's a
factor in the algorithm

DR BANERJEE: You feed this stuff into
CHECWORKS and out comes these nunbers?

MR GRABSKI: Yes.

DR. BANERJEE: Hopefully.

MR. GRABSKI: Hopefully, yes.

DR. BANERJEE: Yes. Who devel oped this
t hi ng?

MR. GRABSKI: EPRI devel oped CHECWORKS.
And it's the industry --

DR. BANERJEE: Probably validated
agai nst data?

MR. GRABSKI: They call it an enpirical

study --
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DR. BANERJEE: | see.

MR GRABSKI: -- based on lab and actual
events in the industry.

MEMBER KRESS: There's sort of a
Bayesi an update. You go in and inspect and you
conpare the inspection findings, and then you adj ust
CHECWORKS to better agree with your findings?

MEMBER WALLI'S: Learns about your --

MEMBER SI EBER: Putting your own data --

MR. GRABSKI: Exactly. As | said, they
call it a pass one without any data. Once you get
enough data in there, it correlates itself. And you
have a line correlation factor, it's call ed.

DR. BANERJEE: So the predicative
capability is always in question of these types of
things? It's only as good as your database?

MEMBER SIEBER. By the time you are
ready to decomm ssion the plant, it will be very --

DR BANERJEE: Yes, it'll be excellent
by them

MEMBER KRESS: O by the tinme you're
ready for a |license extension.

DR. BANERJEE: Extrapol ation is always
dangers in these sorts of things. There's no theory

or nodel there, right?
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MR. GRABSKI: Well though EPRI calls it

a nodel and it certainly does take into
consideration velocity, tenperature --

MEMBER MAYNARD: And geonetry, right?

MR. GRABSKI: And geonetry. Exactly.
But again, it's as good as the data you're putting
into it at the point.

DR. BANERJEE: Let's inmgine that we
take this today with the data you' ve got and try to
predict what will happen two years fromnow. Has it
ever been tested in this node to show whether it
gi ves a reasonabl e prediction?

MR GRABSKI: Yes, | think it has.

DR BANERJEE: It does?

MR GRABSKI: Yes, it does. It
certainly. Yes. It'll give you --

MEMBER MAYNARD: Isn't the main purpose
of it, though, to predict areas where you may have
hi gh wear rates and that you inspect those and that
you put those in your trending progran? And you're
actually using nore actual trend data than you are a
prediction fromthe programas to when that |ine
m ght break?

MR. GRABSKI: Exactly. It gives you the

pl aces to look first. The hi ghest susceptible Iine.
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And | think it does a very good job of that. But

once you get into a qualitative or quantitative
neasure, that's when you need to get sone data in
there to verify what the nodel is telling you

You may be right on the noney, but again
once you get nore and nore data in there, you
correlate the nodel and then it becones a very good
predictive tool.

MEMBER MAYNARD: Yes. Mst of the plants
do a |l ot of neasuring of a |arge nunber of areas
where they neasure and periodically do that so they
can see what's trending.

MR. GRABSKI: Exactly.

MEMBER MAYNARD: It's not just using a
conputer programto --

MR. GRABSKI: No. Your data proves it,
but it's a great start because it's going to tell
you that this T is nore susceptible than this T,
el bow to el bow.

MEMBER MAYNARD: But again that's the
way the nucl ear safety issue other than if it could
result in an unnecessary plant transient or it may
be a personnel safety, but froma nuclear safety
accident it's not.

MR. GRABSKI: That's true.
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MEMBER SIEBER: And if you take a big

fitting like an elbow or a T, a single neasurenent
i s inadequate. You have to basically put a grid on
that fitting.

MR. GRABSKI: Right.

MEMBER S| EBER: Take a | ot of
nmeasurenents of different positions. Because the
wear will be local to soneplace where there is an
eddy in the flow stream

MR GRABSKI: That's correct.

DR. BANERJEE: Have you seen any erosion
in the high pressure stages?

MR GRABSKI: Excuse ne?

DR. BANERJEE: Did you see any erosion
at all in the high pressure stages?

MEMBER SI EBER  Main feed?

DR. BANERJEE: Yes.

MR GRABSKI: Sone feedwater, we have
very | ow wear rates there. In our main steam com ng
off the steam generators, we haven't seen any wear--

DR BANERJEE: What about the turbine
pl ates, any erosion there, high pressure plates?

MR GRABSKI: | don't know. That's not
nmy expertise on the turbine.

MEMBER S| EBER: But general ly speaki ng- -
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DR. BANERJEE: You shoul d have any.

MEMBER SI EBER. -- what erosion you see,
you see at the very -- the exhaust end of the
turbine. And if your noisture separators and
everything are working properly, you don't see
hardly anything at all.

DR. BANERJEE: Not in nuclear plants,
but some fossil plants you do because of the oxide--

MEMBER SI EBER: Wl |, generally the
fossil plants are better than the nukes because they
operate at a higher tenperature.

MR GRABSKI: That's true.

DR BANERJEE: Yes. But the oxide fl akes
come and hit the high pressure stages sonetines,
dependi ng on how you cycle the plant. But you don't
see any so the higher velocity doesn't give you a
probl enf

MR. GRABSKI: Again, |I'mnot a turbine
guy.

DR. BANERJEE: Right.

MEMBER WALLIS: It's not a nuclear
problem It's not a nuclear safety problem Just
expensive if you have to fix the turbine.

CHAI RVAN DENNING | think we're

conpl eted them yes?
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MR. GRABSKI: Yes, unless you have any
guesti ons.

CHAI RVAN DENNING | think we're good
Thank you.

MR GRABSKI: Thanks.

CHAI RVMAN DENNI NG And | think NRR now
is going to present in the sane basic area.

MEMBER WALLIS: They're going to defend
CHECWORKS, are they?

CHAI RVAN DENNI NG You can go ahead.

MR. SCARBROUGH: Thank you.

Good norning. |I'm Tom Scar brough in the
Di vision of Conmponent Integrity of NRR And with ne
today is the Branch Chief in Division Engineering,
Kamal Manoly and Dr. John Wi.

W're going to tal k about the
engi neering nechani cs aspects of the review. In
ternms of the conponents eval uated, they included the
reactor vessel, the internals, the nozzles,
supports, control rod drive mechani sns, the steam
generator, reactor cool ant punps, the pressurizer
and the supports, nuclear steam supply system and
bal ance of plant piping systens and supports and
safety related punps and val ves. Mtor operated

val ves, air operated valves and safety relief
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val ves.

The scope of the review included the
i npact of the EPU conditions due to changes in
system pressure, tenperature and flow rate.

The review of the |icensee's eval uations
of EPU conditions including the anal yti cal
nmet hodol ogy, | oads, flowinduced vibration,
cal cul ated stressed and cumrul ative fatigue usage
factors, acceptance criteria, ASME codes and
addenda, functionality inpact of EPU on Generic
Letter 89-10 for notor operated val ves and Ceneric
Letter 95-07 for pressure |ocking and therm
bi ndi ng of power operated val ves.

The |icense's EPU eval uati on does
i ncorporate an inproved | eak before break criterion
that allows elimnation of postulated prinmary |oop
pi pe breaks in the original design basis analysis.
And after elimnation of the primary cool ant | oop
breaks by the application of the | eak before break
criterion, the existing design bases analysis for
NSSS pi pi ng and conponents are bounded for the EPU
eval uati on considering postul ated smal |l er branch
i ne pi pe breaks.

The specific areas where the Staff

requested additional information included the main
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steam ine and feedwater line flowinduced vibration
due to increased flow rate, quantitative analysis
and results for the Beaver Valley Unit 1 replacenent
st eam generator, cal cul ation of cunul ative usage
factors for the vessel flange closure stubs,

consi dering 10,400 cycles as opposed to the 18, 300
cycl es of the design bases.

Wth respect to flowinduced vibration
in particular, the main steamline and feedwat er
pi ping are instrunmented at critical locations to
nmonitor vibration |evels at current rate of power
and during power ascension up to full authorized EPU
power level. The vibration nonitoring and the
collective data will be eval uated according to ASME
St andard and Cui de 2003 Part 3.

The flowinduced vibration effect on the
st eam separators and the steam generators is
expected to increase sonewhat for EPU conditions.
Based on the |icensee's response to the request for
additional information to the request for additional
information, the potential for flowinduced
vi bration of the steam separator is mnimzed due to
its high stiffness resulting in a high natura
frequency conbined with a low velocity. And we

heard about it, it's about 4 feet per second or so
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of passing flow. And past inspection performed for
st eam generator, noisture separators on operating
PWR, pressurized water reactor plants have found no
i ndi cations due to flowinduced vibration fatigue.

The fl ow i nduced vibration on the U bend
tubi ng and the steam generators is within allowabl e
[imts. In other words, the fluid-elastic
instability ratio was nmaintained |ess than the limt
of 1.0. And peak stresses are |less than the materi al
endurance limt.

There were sonme punp and val ve
nodi fications to accomobdat e the EPU operati ons.
These are relatively mnor considering the 7 percent
EPU power uprate. The charging and safety injection
punps have been nodified to i nprove their high head
performance and fl ow rate.

The tol erance settings for the main
steam and safety val ves and reactor cool ant
pressuri zer safety val ves have been adj usted.

New trimwas installed in the feedwater
regul ating valves in Beaver Valley Unit 1 and those
val ves were replaced at Beaver Valley Unit 2.

Fast acting main feedwater isolation
valves were installed in Beaver Valley Unit 1

simlar to those in Unit 2.
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And based on the Staff's review our
conclusion is that the calcul ated stresses and
accurul ate usage factors in the NSSS and bal ance of
pl ant pi ping and conponents are bounded by the
original design basis analysis with the application
of the | eak before break technol ogy, such that the
postul ated primary | oop pipe breaks are elim nated.

The potential for flowinduced vibration
is not increased for steam separators and the steam
generator tubes at EPU conditi ons.

The main steanline and feedwater |ine
piping is nmonitoring to remain within the all owabl e
limts in accordance with ASME OVB code gui dance.

The NRC Staff reviewed the |icensee's
assessnments related to functional performance of
safety rel ated val ves and punps at Beaver Valley for
EPI conditions and based on that review the |icensee
has adequately addressed the EPU effects on safety
rel ated punps and valves. And as a result, the
Staff concludes that the |licensee has denonstrated
that the safety related val ves and punps wil |
continue to neet their NRC regul atory requirenents
during EPU operation at Beaver Vall ey.

So we'd be happy to answer any questions

you mi ght have.
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CHAI RVAN DENNING | think this is

pretty clean. Any questions? GCkay. Thank you.

MR. SCARBROUGH: Thank you.

MEMBER WALLIS: Are we gaining tine
her e?

CHAI RVAN DENNI NG  Ch, yes, we're
gai ning tine.

W're going to go ahead with the next
presentati on.

An NRC presentation. By G egory Mkar.

MR. MAKER: Good norning. |'m Geg
Makar. | amin the D vision of Conponent Integrity.
And ny branch works on issues of steam generator
integrity and other chem cal engineering topics.
And this norning the Staff reviews in five areas:
Low accel erate corrosion, steam generator tube
integrity, the steam generator bl owdown system
chem cal and volume control systemand finally
coat i ngs.

Qur review of flow accel erated corrosion
begins with determ ning of the |icensee has
eval uated the changes due to the extended power
uprate on the paraneters |ike tenperature, velocity,
noi sture content that are the keys in controlling

fl ow accel erated corrosion rates. They did this and
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based on the known effects of this paranmeters, you
see as M. G abski explained, cases where the
corrosion rates would be expected to increase and
some where it would be expected to decrease.

MEMBER WALLIS: The boron content has no
effect on any of this?

MR MAKER  Excuse ne, boron --

MEMBER WALLIS: Boron doesn't seemto be
a paranmeter that cones into this at all?

MR. MAKER:  No.

MEMBER WALLIS: This is sinply because
it's ignored or because it's proven to have no
effect?

MR MAKER: Well, if it changed the pH
say, then if the pH decreased because of it. But as
| understand it, the pH does not decrease
significantly enough to change the corrosion rate in
t hi s case.

So to satisfy that they were scoping
things in properly, there's also the question of
scopi ng things out because you want to keep your
resources focused where they're needed. And there
are criteria. And all of these cases we're going
primarily by the EPRI guidelines on flow accel erate

corrosion prograns. That scoping out comnponents
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based on things |ike tenperature bel ow 200 degree
Fahrenheit, the chrom um content being 1 and a
guarter percent or higher. And this they' re doing
according to the EPRI guidelines.

DR. BANERJEE: Does NRC have any
programnms which i ndependently check EPRI sort of
gui del i nes and thi ngs?

MR. MAKER: No. No, conputer nodels or
progr ans.

DR BANERJEE: Even the research
prograns or whatever?

MR. MAKER:  No.

DR. BANERJEE: How do you know that --
do you audit it in sone way other than just take
their data or what?

MR. MAKER: The way that we eval uate
this is by -- the NRCin the past was involved in
devel opi ng a response flow accel erate corrosi on and
understandi ng the paraneters that are the key
influences on it. And I think at that tinme we did
have research prograns to determ ne those. | think
we were in the lead at that tinme and hel ped | ead
i ndustry toward a resolution and a devel opnent of
t he conputer based progranms. And foll owed and

participated in research efforts to understand al
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the paraneters and their influence.

DR BANERJEE: So when did that effort
term nate within RES or wherever in NRC it was?

MR MAKER. |'msorry. | don't know the
answer to that.

DR. BANERJEE: Was it a long tine ago or
recently?

MR MAKER: Well, several -- | don't
know. And currently we sent -- for exanple, we send
people to training to understand how CHECWORKS i s
used.

DR. BANERJEE: That's an EPRI training?

MR MAKER: Yes. But the effect of
t hese paraneters on | ow accel erated corrosion is
fairly well understood now. And | think the nost
val ue on making sure the licensees are follow ng
t hese prograns and using -- skipping ahead a little
bit. But the conputer nodels for plants are one
factor. But really the key is actually inspecting
systens at repeatable |ocations and devel opi ng data
so that you can then trend and determ ne corrosion
rates. That allows you to nake deci sions about
future inspections and replacenent repairs. And
also it inmproves the quality, the predictive ability

of the nodel
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DR. BANERJEE: Does this apply mainly to
conmponents that can be inspected then or there
conmponents which inspection is difficult?

MR. MAKER: Yes. It should apply to
all. There are cases where it's difficult to inspect
conmponents. And in that case what the |icensees may
do is go to a secondary inspection or a testing
t echni que such a radi ography, which isn't as good as
ultrasonic testing. O they nay have anot her
simlar system behaves, is nearby, say, sane type
envi ronnment whi ch behaves in the same way. And
they'Il use that --

DR. BANERJEE: So you're talking mainly
of the secondary side rather than the primary side?

MR. MAKER: Yes. Yes.

DR BANERJEE: None of this concerns the
primary side then? Ckay.

MEMBER WALLIS: Because of the materials
that are used there, is that it, really?

MR. MAKER. Well, yes. Once you get to
1 and a quarter.

MEMBER S| EBER:  Si ngl e phase fl ow.

MR. MAKER: Yes. And you need nvoisture
fort his to occur.

MEMBER WALLI S: Mbi sture isn't
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necessary. You've got this in the feedwater I|ine.

MR MAKER: Sorry. Yes.

MEMBER WALLIS: | nean --

MR MAKER: And there's also a
tenperature --

MEMBER WALLIS: Ckay. | guess --

MR. MAKER: Well, sone things like
vel ocity, as you increase velocity you woul d expect
corrosion rate to increase. There are other effects
i ke tenperature where there's a peak around 300
degrees fahrenheit and then beyond that then it
start decreasing.

MEMBER WALLIS: Well, CHECWORKS is well
established, and it's updated fromtinme-to-tine. So
t hroughout industry, isn't it? This is why the NRC
has stopped --

DR. BANERJEE: Also | suppose froma
safety point of viewthis is not incredibly
significant.

MEMBER WALLIS: Right.

MEMBER SI EBER: Not safety rel ated.

MEMBER MAYNARD: The NRC does perform
periodic inspections at the site on the flow
accel erated corrosion program

MEMBER S| EBER:  Sure.
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MEMBER MAYNARD: So it's not sonething

that's just left out.

MR. MAKER: Pl ant audits, yes.

MEMBER MAYNARD: Yes.

MR. MAKER: So follow ng on that idea,
the inmportance of the inspection, this is really
their -- a key to their programis ultrasonic
nmeasurenents at repeatabl e | ocations to devel op
corrosion trends. And therefore, the combination of
the required thickness of the conponents, the
nmeasured thickness and the corrosion rates are the
key to future inspections and replacenent repair
deci sions. And the CHECWORKS conputer programis
one tool in managing this program

Next slide, please.

So they are updating the nodels. |[|'ve
done that for the EPU. It does predict sone
increases in corrosion rates in sonme cases,
decreases in others.

In cases where there's a |large increase,
it happened to be a systemwi th a very | ow corrosion
rate to start with. And that was an exanple M.
Grabski showed.

So considering all these things, we

concluded that their programw || continue to manage
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the fl ow accel erated corrosion effectively after the
ext ended power uprate.

Next pl ease.

Addr ess steam generator tube inservice
i nspection. Qur guidance here is sone -- we have
standard review plans on naterials and al so for
i nspection we're focused mainly on the NEI 97-06,
which also refers to the nore detailed EPRI steam
generator program guidelines. And as you've heard,
the steam generators in Unit 1 were replaced.

There are two key material s upgrades;
the thermally treated Alloy 690 tubes and al so the
stai nl ess steal tube support plates, which these two
t hi ngs have a big effect on types of degradation
that are observed and the rates of degradati on,
initiation and propagation. There are al so sone
addi tional design factors like the shape of the
holes in the tube support plates, the type of the
antivibration bar design. And all of these are nmjor
i nprovenents in steam generators.

Now t he tenperature, and the tenperature
is one of the key paraneters in causing degradation.
That will remain within the range seen at ot her
pl ants that have 690 tubes.

There is a possibility, as you
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di scussed, in tube vibration and wear. And there's
been an evaluation that the |ikelihood for wear is
low. But for our purposes we're | ooking at the fact
that if there is wear, that is captured in the tube
integrity program That the inspections will see
that they're required to evaluate that and nonitor
that in their operational assessnents and their--

MEMBER MAYNARD: Has Beaver Vall ey
either nmade their tech spec changes or conmitted to
nmake the tech spec changes for the Generic Letter
06-017?

MR. MAKER: They have an application in
house now t hat bei ng eval uat ed.

MR. KAMVERDINER: |If | could add
something. This is G eg Kamrerdi ner from
Fi r st Ener gy.

We have submitted the |icense anendnent
request to adopt TSTF449 for both units.

MR MAKER So we're concluded for Unit
1 that their programw Il continue to manage
degradation at uprate conditions.

Next pl ease.

For Unit 2 they have the original steam
generators with the mlled anneal ed Al l oy 600 tubing

and both carbon steel and Al loy 600 tube support

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

52

structures. The existing degradati on nechani sms
i nclude several fornms or several nopbdes of stress
corrosion cracking and al so sone snall anount of
antivibration bar where the cracking initiation and
grow h rates could increase based on the snal
tenperature increase and al so increases in flow and
potentially sludge accurmul ati on at EPU conditi ons.
However, these changes are relatively snmall and
still will remain within the experience we have at
ot her operating plants. And we don't see this as a
-- it will not degrade in anyway their ability to
nmonitor, to detect and nonitor degradation at uprate
condi ti ons.

And we al so note that these steam
generators have a coupl e of design features,
i mprovenents over a ot of the Alloy 600 plants,
such as the heat treatnent to stress relieve snal
radi us U-bends and al so shop pinning in the portion
of the tube within the tube sheet. And these are
t hings which are shown to retard the initiation of
stress corrosion cracking.

The AVB wear rates for Unit 2 are
nmeasurabl e but low But as with Unit 1, again, there
are inspections performed to neasure this and

eval uate it.
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W don't expect with these small changes
and conditions any new forms of degradation to
energe as a result of the uprate. But, again, we're
satisfied that their programw Il find themand will
continue to be consistent with the guidelines at
uprate conditions.

MEMBER SIEBER: | think one of the big
factors is the chemstry control of feedwater. And
Beaver 2 should do nuch better than Beaver 1 because
it has a polisher, it has 1 years less life even
t hough the capacity factor is better. And generally
there's been good careful control of the chem stry.
So | would expect to see |lower rates of degradation
than Unit 1 experienced through its lifetinmne.

MR. MAKER: Thank you. Yes. The
i nportance of water in chemstry is really
i mportant.

MEMBER SIEBER: That's the key factor in
nmy opi ni on

MR. MAKER: Next, please.

The st eam generat or bl owdown system
hel ps steam generator tube integrity by controlling
the quality of the secondary coolant. The bl owdown
flowrates are not expected to increase as a result

of the uprate because they're determ ned by sone
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paranmeters that are not going to be effected. There
is a repositioning of flow control valves due to
decreased pressure. This will reduce the nmaxi mum
achievable flow rate, but not be require. It wll
not reduce it bel ow what's required.

So we conclude that this will not have
an effect on the ability to renove inpurities from
t he bl omdown. And we also note here this is a
systemwi th potential for flow accel erated corrosion
and it is in their FAC program

Next pl ease.

Chem cal and vol unme control system
Several functions related to the water inventory and
gquality for the reactor cool ant.

The heat exchange tenperatures, heat
exchangers are one of the key conponents. There are
some slight changes in tenperature increases and
decreases, but they stay well within the -- well
bel ow t he design values. And the heat exchanger
pressures are not changing as a result of EPU

Boration requirenments continue to be
net. And | etdown flow rates, charging rates and
nitrogen-16 delay tines are not being affected
significantly by this.

So, again, according to our Standard
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Revi ew Pl an we concl uded that this will be
acceptabl e at EPU conditi ons.

Finally on coatings. Unit 1 coatings
were specified according to the ANSI standard.

W' re evaluating conpared to -- we have a Reg. Quide
1.54, there are ANSI standards that are called out
in that. And we have a Standard Review Plan 6.1.2 on
coat i ngs.

Unit 1 coatings were specified according
to ANSI N101.2. Wen Unit 2 coatings were
speci fied, we now have the Reg. Guide which al so
referred to 101.2 as well as the newer ANSI standard
on the quality of coatings.

And the |licensee provided us with their
uprate environnental paraneters conpared to the
qgualification test values for normal and design
bases accidents showi ng that their bounded by those
gualification values. And so we expect no effect on
t he adhesi on or the degradati on of those.

CHAI RVAN DENNING | nean if there were
any issues here in the painting areas, | don't think
they're EPU issues. But |I'mjust curious, did you
talk to managenent of these units about what the
status is of their paints, whether there is

observabl e fl aking occurring in areas and potenti al
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probl ens there?

MR MAKER: | didn't as part of the EPU
And | talked to our GSI-191 team nenbers who are
eval uating their coatings. Well, the debris issue
whi ch includes coatings. But they were not able to
tell me the status of coatings yet.

CHAI RVAN DENNI NG Ckay.

MEMBER WALLIS: Well, it says coating
failures are identified by inspection. 1'd be
curious to know have there been coating failures.

MR MANOLERAS: Yes. This is Mark
Manol eras, Beaver Valley, FENOC

| own the coatings program and the
coating engi neer works for ne. Qur contai nment
coatings actually have been in very good shape. |If
we identify a deficiency, it's put in our corrective
action system It's evaluated by that coating
system engi neer and then it is repaired.

W' ve had out side people conme in and
take a | ook at our coatings in response to the GSI-
191 to nake sure that what we believe is what the
outside experts also believe. And we've gotten very
good feedback on that, on our coatings, our
cont ai nment coati ngs.

MEMBER WALLI'S: Have you actually had to

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




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

57

repl ace some coatings?
MR. MANOLERAS: W've had to nake very
m nor repairs to some coatings in containment.

MEMBER S| EBER: Those are typically

scrapes --
MR. MANOLERAS: That's correct.
MEMBER SI EBER. -- as opposed to force
or lack of -- sonebody runs a cart into the wall,

you can scrape.

MR. MANOLERAS: That's correct.

MEMBER SI EBER: And you have to repair
t hat .

MEMBER WALLIS: So it's that kind of
thing rather blistering or --

MEMBER WALLIS: Right.

MR. MANOLERAS: That is correct.

MR. MAKER: Ckay. That concl udes ny
presentation unl ess you have any further questions
on these five topics.

CHAI RMAN DENNING | think we don't.
And | think M. Stubbs could now continue with the
next presentation.

MR. MAKER: Thank you.

MR. STUBBS: Good norning. M/ nane is

Angel o Stubbs and |I'Il be discussing the review of
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t he bal ance- of - pl ant syst ens.

Next slide.

Ckay. In conducting our review we
utilized Review Standard RS-001, which is a Review
Standard for extended power uprates. And in general
our review scope covered the bal ance- of - pl ant
nmechani cal systens contained in Matrix 5 of the
st andar d.

Scope of the BOP systens included over
20 systens, 6 nmjor areas of review, the first of
whi ch internal hazards for which reviews were
performed for the EPU i npact on flood protection,
equi pnent of floor drains, the circulating water
system mssile protection, the turbine generator
and pipe failures.

The second area, fission product control
i ncl uded reviews on the fission product controlling
systens in the structure, the main condenser
evacuation system and the turbine gland seal system

For the next area, conmponent cooling and
decay heat renoval we reviewed the spent fuel poo
cooling and clean up system service water system
react water cooling system ultimte heat sink and
auxi liary feedwater system

Next sli de.
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The next area of review bal ance- of - pl ant
i ncluded review of the main steam main condenser,
turbi ne bypass and consondate and feedwat er system

And the final two areas was the waste
managemnment system which included gaseous |iquid and
solid radwaste and then the enmergency diesel fuel
oil storage and |light | oads were al so revi ewed.

In addition to our review of the systens
| just mentioned, the staff also reviewed test
consi derations for certain BOP systens.

Next slide.

The Staff focused under review of
auxi liary systems for which increased heat | oads
associated with the uprated plant night pose an
i ncreased challenge to the systems. The systens
i ncl uded the spent fuel pool coolings, the service
water and ultimate heat sinks, auxiliary feedwater
system and condensate and feedwater system

In regards to the spent fuel pool
cooling system the Staff determ ned that the
I i censi ng bases evaluation, that is the current
I i censi ng bases eval uation which was perfornmed at
t he power |evel of 2918 nmegawatts will be boundi ng
for the EPU plant. But service water system and

i ncreasing the heat | oads was not to have a
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significant increase in fact on the system And
they stable within the design tenperatures of the
system

The Ohio River is the alternate heat
sink for both of these plants and this capacity far
exceeds the shutdown cooling and acci dent heat | oad
requi renents for the Beaver Valley units. And power
uprate doesn't effect the tenperature in that water
for this.

The auxiliary heat water systemis a
system whi ch required increased flow as a result of
EPU at both units. In addition, Unit 1 has undergone
a nodification to add limting flow venturies. And
"1l discuss the EPU i npact on these systens a
little ater when | address nodifications that
effected the BOP revi ew.

And t he condensate and feedwater system
there was minor nodifications of the regul ating
valves. But the |licensee evaluation showed that the
condensat e punps had sufficient nmargin to operate at
t he EPU power and that sufficient flow could be
provided to the system

In addition to that the paraneters of
flow, pressure, tenperature paraneters wll be

nmonitored during the startup so that will help
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verify the performance al so.

Next slide.

The nodification. The nodifications nade
to the bal ance-of-plant. These are 1'd like to talk
alittle bit about. Take a few mnutes to talk
about .

The first was nodifications to the high
pressure turbine and the second is a nodification to
auxi liary feedwater system at Beaver Valley 1.

Next slide.

Ckay. But in the case of the high
pressure turbine in both units, the high pressure
turbine is being replaced with an all reaction
turbine. The Unit 1 nodification has al ready been
conpl eted. They have cal cul ated the nmaxi mum
overspeed to be 118, which is bel ow t he acceptance
criteria of 120.

The Unit 2 nodification has not been
conpl eted yet and will be conpleted prior to
operation at EPU. But at this tinme they have done
t he cal cul ations for overspeed the |icensee has
committed to performthe appropriate overspeed
anal ysis to ensure overspeed protection that's
acceptable. Also as part of their operating

surveillance tests verifies that the proper
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operation of the turbine overspeed trip protection
systemand that -- and they do this by denonstrating

that the turbine works at or below the 111 percent

at that.

MR TESTA: Excuse ne. This is M ke
Test a.

| just wanted to clarify one thing for
Unit 2. Now the way we're going to -- we're going

to do a staged power increase. The existing turbine
has additional capacity to it, around 5 percent. So
we're going to elect to increase the power sonmewhat
the existing turbine. But prior to going to the ful
extended uprate, we will replace the turbine with

t he reaction turbine.

MR. STUBBS: GCkay. The auxiliary
feedwater system for this systemin Unit 1 they're
addi ng cavitating venturies. They're installing that
as a nodification to Unit 1.

At EPU the auxiliary feedwater punps,
whi ch are now being credited for the feedwater |ine
break and the | oss of normal feedwater events, which
is sonething that the current plant doesn't do.

Unit 2 licensing bases already credits
these to AFWpunps. So this isn't a change to Unit

2. It's only a change to Unit 1. W did | ook at
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that. And the total required flow for the auxiliary
feedwater systemwi |l be able to be net by any of
the two punps avail abl e out of the three that
services that system And there will be sufficient
capacity for it to performthis intended function.

And t he technical specifications, as |
just nmentioned, requires three alternate auxiliary
feed punps to be operable. And so this allows us to
have a single failure and still require it to -- for
the two events, the |oss of normal feedwater and
heat feedwater |ine break.

Next slide.

kay. In sunmary, Staff finds that the
proposed EPU to be acceptable with respect to the
bal ance- of - pl ant areas based on:

The eval uations that was performed that
we revi ewed;

The commi tnents made by the |icensee,
and;

The tests that they will be perform ng.

So, is there any questions.

CHAI RVAN DENNI NG  Are there any
guestions? No.

Thank you very much

MR. STUBBS: Ckay. Thank you.
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CHAI RVAN DENNI NG Now what we'll do is

we'll take a 15 minute break so we can prepare
ourselves for the risk assessnment presentations. And
we'll be back by the clock on the wall at 10:00.

(Wher eupon, at 9:49 a.m off the record
until 10:04 a.m)

CHAI RVAN DENNI NG W' |l now cone back
into session. And our first presentation will be on
risk analysis and its inpact.

MR. KELLER: Good norning. My name is
Colin Keller. 1'ma supervisor of the PRA Goup at
Beaver Vall ey.

Wth me here today also is Bill Etzel to
hel p answer any questions that the Subconmittee nmay
have.

Alittle bit about nmyself. |'ve been in
nucl ear power for 24 years now at Beaver Vall ey,
starting at the Shippingport Atom c Power Station
and wor ki ng through ot her engi neering assi gnments
through Unit 2 startup, equipnent qualification and
the last ten years |'ve been involved in PRA

|"m here today to discuss the Beaver Valley
EPU PRA nodel s, one for each unit.
Next si de.

And 1'd like to tal k about the el enents
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of the Beaver Valley nodel that were reviewed as
part for this uprate. And also to tal k about the
resulting changes in core damage fromthese reviews.

Next slide.

The first el enent we revi ewed was our
initiating events. W found that fromthe extended
power uprate there were no new initiators identified
and al so there were no significant increases in our
initiating event frequencies as a result of the
power upr at e.

We also did a review of our success
criteria. W used the MAAP code to performthese
anal yses to establish our success criteria. Also
i ncl uded set point changes in there due to
cont ai nnment conversion and new punp curves that were
put in.

W found that new acci dent sequences
were identified as a result of the power uprate.

W went on to review our conponent and
systemreliability. Conprehensive reviews of the
equi pnent were perforned. W found that systens
will operate within their allowable limts. There
was on the PRA failure rates or results. W wll
continue to use our existing nonitoring programs to

account for any additional system wear using
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Mai nt enance Rul e MSPI, flow accel erate corrosion.

W expect that our future nodel updates
will capture any initiating event or equi pnent
failure rate changes.

W al so performed reviews of our
operator response tinmes for our human reliability
anal ysis. The MAAP anal ysis was used to determ ne
operator action tines that are avail abl e.

H gher decay heat did reduce tines for
some of these operator actions.

The nost inportant inpacts were:

For operators to start aux feedwater
given a solid state system protection has failed and
no Sl signal present;

Operator initiates a bleed and feed,
and;

And there was a reduction in tine to
recover froma | oss of shutdown cooling due to
reduced i nventory.

This is a listing of Unit 1's five nost
i nportant operator actions. You see there was a
reduction in time for two of those actions fromthe
pre-EPU to the post-EPU. And as a result of that,
there was al so an increase in their human error

probability for both of those actions.
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The followi ng table --

CHAI RMAN DENNI NG  No. Let's stick a
l[ittle bit with this. You were done with this
table, let's spend a little bit nore tine on the
t abl e.

MR. KELLER: Certainly.

CHAI RVAN DENNING  So the first item and
the last time are the only ones where you have a
significant change in your human error rates, is
that right?

MR. KELLER: Yes. And as you can see,
those are also the ones that saw a reduction in
operator action tinme.

CHAI RVAN DENNING  Now this initiating
feed and bleed, there's really a major tine,
difference in time, isn't there? Between 78 m nutes
and 29 mnutes, is that right?

MR KELLER: That's correct.

MR ETZEL: This is Bill Etzel from
FENOC.

Yes. In the pre-EPU case that was done
with a hand calculation and it was based on steam
generator dryout. For post-EPU feed and bl eed was
based on a 13 percent wi de range level in the steam

generators.
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CHAI RVAN DENNI NG So the big difference

isreally a mtter of --

MR. ETZEL: Yes, in setpoint |evels.

CHAI RVAN DENNI NG  Ckay. Now |I'd like
to spend just a little bit of tine on each of these,
if you would. And give us sone -- and that doesn't
necessarily have to be a lot. But let's start with
the first one here.

The first is starting the auxiliary
f eedwat er system when you have no safety injection.
And it does look like the 43 mnutes certainly seens
a substantial period of time to be available for
that. You say the confirmation as it was simul ator
observation. So tabletop and sinul ator observati ons.
So you've run through this in the sinmulator at post-
EPU condi tions?

MR. KELLER: That's correct. And George

Storlis is here. He will speak to that.
MR STORLIS: Yes, I'll speak. My nane
is George Storlis. 1'mwth FENOC

And operationally we train extensively
in the sinulator environment. Both Unit 1 and Unit
2 have separate sinulators, have a | ot of exposure
to simulator tine.

One of the key elenents of any failure
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of solid state is nmanual backup by the operator and
t he supervisors that stand behind the team as part

of the sinmulation. And 43 minutes is an extensive
period of time, as you pointed out, for diagnosing a
failure and then ultimately responding to that
failure with manual actions. So |I'mquite confident
t hat we can make that 43 m nutes.

CHAI RVAN DENNI NG Ckay.

MR. STORLIS: Probably in the real mof 2
m nutes or |ess.

CHAI RVAN DENNI NG Al t hough you did have
a big change in the human error -- | nmean a big
change in the human error probability. But | won't
get into the details of that. | don't care.

Now | et's | ook at, the second one
obviously that's not an issue is the 24 hours.

The next is this portable diesel driven
fans to cool the emergency sw tchgear roons.

MR. STORLIS: Switchgear ventilation
affords a rather large heat sink in that area. The
portabl e ventilation is established to enhance
exi sting cooling. And in the absence of cooling you
have a period of time to set up and establish that
flow.

MEMBER MAYNARD: |s the equi pment pre-
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st aged?

MR. STORLIS: The equi pnent is avail able
and staged in a brigade area. And it's avail able.

CHAI RVAN DENNI NG What about this, this
fourth one? Can you describe that one to me? The
reactor coolant punp trip, what's happeni ng here.

MR ETZEL: This is Bill Etzel from
FENCC agai n.

Yes. That's just a sinple reactor
cool ant punp trip on CCW which is our conponent
cooling water. And conmponent cooling water supports
thermal barrier cooling along with nmotor and cooling
to the notors of the punps, the reactor cooling
punps. So therefore we assunmed that you have five
mnutes to trip the punps with that, otherw se you
woul d get an increased RCP seal LOCA due to high
vi brati on.

MR. STORLIS: Again, this is an area
where operator training is repeated over and over
and over again to identify the absence of cooling
water flows to the cool ant punps and the need for
the five mnute window to shut the punps off to
preserve the punp's condition.

MEMBER SIEBER: |t seens to ne you

actually had an event like that at one tine. Is that
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correct? Wiere you | ost seal cool ant?

MR STORLIS: W did have an event where
in loss of an emergency bus did transcend itself
into a loss of thermal barrier cooling. And the
punp was nanaged i nmediate to that and sea
injection was reapplied in the punp.

MEMBER SI EBER: You actually didn't trip
t he punp, you reestablished the flow?

MR. STORLIS: Seal injection, that is
correct.

MEMBER MAYNARD: This is | think a
pretty conmon requirenment or guideline for all the
West i nghouse - -

MR STORLIS: That is a true statenent,

MEMBER MAYNARD: -- seals.

CHAI RVAN DENNI NG Let's go to the next
tabl e them

MR. KELLER: Okay. The next table is

simlar and is a listing of the operator actions for

the Unit 2.

CHAI RVAN DENNI NG (Ckay. Let's see, are
there any here that are particularly -- okay. Well,
let's start at the bottomone, the -- let's see.

This is manual trip after the solid state protection
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systemfails to automatically actuate reactor trip.

So this is --

MR. KELLER: Directly fromthe bench
port.

MR. STORLIS: Again, this is CGeorge
Storlis.

The operator identifying conditions as
di spl ayed on what we call our first op panel. It

enabl es early diagnoses of the need for trip al ong
with a validation with the existing instrunentation.
And the operator's license responsibility and | egal
responsibility to bring that reactor off line on
manual acti on.

CHAI RVAN DENNI NG Ckay. Let's see --

MEMBER KRESS: Did you use a human error
nodel to get these probabilities?

MR. KELLER: Yes. W were using the HRA
Cal cul at or?

MEMBER KRESS: HRA Cal culator. That's
the EPRI --

MR KELLER: That is correct.

MR. ETZEL: W just switched to the HRA
Cal cul at or.

Bill Etzel, FENOC

When we did this analysis we used the
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SLI M net hodol ogy, success |ikelihood i ndex
nmet hodol ogy.

CHAI RVAN DENNI NG Let's see --

MEMBER KRESS: And the confirmation with
the sinulators tabletop was just to show that you
did it within that.

MR KELLER: Ensure that we would be
capabl e of perform ng those actions with the tines
t hat we don't have.

CHAI RVAN DENNI NG Now why do you say
tabl etop there and sinulator? 1Isn't this sonething
that you woul d have verified with the simulator,
validated with the sinulator.

MR ETZEL: This is Bill Etzel from
FENCC agai n.

Yes. W were going through an update on
our PRA nodel at Unit 1. And like Colin said, we
were using the HRA Cal culator. So we waned to --
since we were changi ng net hodol ogi es, we wanted to
val idated all our human actions. So we had simul ator
runs for the Unit 1 PRA nodel update. Simlarly,
when we go through the Unit 2 update sonetine |ater
this year, we will also do some simulator
benchmar ks.

MEMBER MAYNARD: But many of these are
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things that you' re doing as part of normal ops
trai ni ng anyway, aren't you?

MR STORLIS: That is correct, sir.

MEMBER MAYNARD: This |ast one in
particular, that's one of the first things you do
when you have an issue is to check it and there's
nore than one person doing that, too.

MR. STORLIS: And that is absolutely
correct. W're practiced on these in the simulator
envi ronnment repeatedly.

MR. SENA: Again, this is Pete Sena.

The indications available to the operators at Unit 1
to take the actions such as manually tripping the
reactor in the event of a first out indication for
the need for a trip is virtually identical at Unit

2. So the actions are the sanme, the training is the
same and the indications are the same. So you can
translate the simulation wal kt hrough that we've done
at Unit 1 into Unit 2 through the tabletop nethod
and be confident that the times are identical.

CHAI RVAN DENNI NG Yes. It is
i nteresting, though, that you seemto have sone
significant differences between the two units as to
what the risk inportant operator actions are, or am

| msinterpreting the simlarities here? |Is that
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true?

MR KELLER: There are sone differences
between the units, yes.

MEMBER WALLIS: These are all errors of
om ssion where the operator fails to do sonethi ng?

MR. KELLER: That's the probability that
we've failed to acconplish that action.

MEMBER WALLI'S: Do you somehow put in
potential errors of conm ssion by m sdi agnosi ng
somet hi ng and doing the wong thing? Does that
appear in your PRA at all.

MR ETZEL: This is Bill Etzel from
FENOC.

Mostly they are failures of om ssion in
that he does not performthis action as opposed to
doi ng the wong action and naki ng things worse.

MEMBER WALLIS: Are there sone itens of
commi ssion that would be affected in some way by the
power uprate in that there will be a little nore
going on or nore likelihood to nmake a ni stake or
something like that? | don't know you assess that,
but conceivably in could be a context which is nore
likely to produce an error.

MR ETZEL: Yes. This is Bill Etzel

agai n.
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That's a possibility and hopefully
t hrough the sinmulator training and just normal tine
in the control roomw Il help prevent that.

MEMBER WALLIS: Fix that up during
simulated training. You observe and see if as a
result of the EPU there's nore tendency to make some
m st ake, and then you correct that in sone way? |Is
that the way you find it? You do it by training in
t he simul ator?

MR ETZEL: Yes.

MR. STORLIS: And this is George
Storlis.

Wth regards to the structure of the OP,
operating procedures, the team concept in the
control environnent, the identification of a
potential error being nade is identified and
corrected before the conmmtting of the act. So from
an operating perspective the confidence in the team
the confidence in the training, the confidence in
the practice of simulation and EOP network provide a
hi gh | evel of assuredness of proper actions.

MEMBER MAYNARD: The EOPs are al so
fairly good that even if a mistake is nmade or
there's nultiple things going on, getting you back,

prioritizing and taking care of the issues.
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MR. STORLIS: That's correct. The

response not obtained colums and so forth that
structure a pathway to success is very high

CHAI RMAN DENNING  And | think if you
identified in your simulator training a place where
peopl e were maki ng errors of conm ssion, then you'd
correct sonething rather than putting it as a
probability failure in a PRA

MR KELLER: That's correct.

CHAI RVAN DENNING So it's hard to
identify them Once you do, then presunably you'l
fix them

MR. KELLER: Yes. You want to reenforce
the training so we would nake sure that we'd neet
t hese tines.

MR STORLIS: Either in robust barriers
and the like to assure that if there is a likely
error condition that it's renedi ed either by
physi cal barrier or other neans.

CHAI RVAN DENNI NG  Ckay. Proceed.

MR. KELLER: Ckay. Thank you.

Next slide.

In regards to the operator response
times, we did do a validation of the operator tines

to conpl ete these actions through conbi nati ons of
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t abl et ops, discussions of sinulator training or
observations. And the operator actions with smal
anounts of time available can be performed within
the time that is avail able.

MEMBER WALLIS: "Can" is a big --

MR KELLER |I'msorry?

MEMBER WALLIS: "Can" is a big word. |
nmean can with probability of zero or one? You think
it can be perforned with high probability or
sormet hi ng.

CHAI RVAN DENNI NG Wl |, he has exactly
the probabilities on this table.

MEMBER WALLIS: He does, | know. But --

CHAI RVAN DENNI NG  These are three
significant figures.

MEMBER WALLIS: | know. So it's really
it will be perfornmed or likely to be perfornmned.

MR. KELLER: Likely to be perfornmed.
That's probably yes.

MEMBER WALLIS: Right. There's sone
things | can do, but w thout much probability.

CHAI RVAN DENNI NG Li kely woul d be a
very PRA term

MR. KELLER: | understand. Likely to be

per f or med.
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Next sli de.

We also did a review for shutdown risk
conditions. W found the EPU has no uni que or
significant inpacts to the shutdown risk. There'l
be no changes to shutdown operations to our safe
shut down ri sk assessnents.

Next slide.

Summary for Unit 1 is shown here for the
total core damages from pre-EPU to post-EPU and with
a breakdown of internals, externals and fire and
also it shows the differences for the total LERF
And the changes in risk are well within the guidance
provi ded by Reg. CGuide 1.174.

MEMBER MAYNARD: One new pi ece of
equi pnent that you put in was the main feed
i sol ation valves, How was that treated? D d that
end up with positive credit, negative credit
relative to the PRA. Because a new pi ece of
equi pnent - -

MR KELLER: Yes. You do have sone
additional failure probabilities with that and al so
with the cavitating venturies. There is a
probability that they could plug. But overall for
t he sequences, and Bill correct ne, where main

f eedwat er was involved there was not a huge inpact
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fromthose additional failure rates.

MR ETZEL: That is correct.

MEMBER MAYNARD: On the main feed
i sol ation val ves are you using an existing design
that's been out there proven or is this --

MR ETZEL: This is Bill Etzel from
FENOC.

We have these simlar valves installed
at Unit 2, so we use their failure rates and apply
themto Unit 1.

CHAI RVAN DENNI NG  Now |l et nme ask an
enbarrassi ng questi on.

MR KELLER  Yes, sir.

CHAI RVAN DENNI NG  Maybe an enbarrassi ng
guestion. And that is, you know, we recogni ze t hat
there are changes in risks that aren't quantified by
the way we treat CDF and LERF, particularly as far
as radionuclide inventory is concerned. | nean, the
risk is going to increase with no changes in CDF and
LEFT, you're going to see there is a true increase
inrisk of at |least a percent associated with --

MEMBER KRESS: Si xteen percent.

CHAI RMAN DENNI NG -- this.

MEMBER KRESS: Two pl ants.

CHAI RVAN DENNI NG Two plants. Well, I'm
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not sure that that's still eight percent per, Tom
But in any event, we have had ot her applicants who
have said okay, we want to nake sure that the risk
is not increased, and so we | ook to see what aspects
of our PRA indicate things that we could fix that
woul d actually reduce the risk or maintain the risk.

And | realize, of course, you changed
the generator on Unit 1 and there's been probably a
decreased risk associated with that. But as far as
just looking at the major contributors to risk and
recogni zing the potential benefit that's associated
here that certainly is worth doing, but did you | ook
to see are there things that at this particular tine
we m ght change so that indeed we're not increasing
the risk?

MR. KELLER: Yes. W have | ooked and we
actual |y have sone reconmmendati ons based on that.
W' ve | ooked at things |ike potentially going out
and addi ng additional methods for RCP seal
injection. There was a recommendation al so to,
believe it was restructure an EOP to gain sone
benefit towards | arge early rel ease frequency.

And, Bill, there were two other
nodi fications for each unit we were al so | ooking at?

MR ETZEL: This is Bill Etzel from
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FENCC.

Yes. W al so | ooked at increasing
sei sm c ruggedness. W have at Unit 1 block walls
on our energency batteries. So we're |ooking at
i ncreasi ng seismc readi ness of those bl ock walls.

Al so putting sone fire barriers around
our HVAC fans in the cable vault and spreadi ng area.

CHAI RVAN DENNI NG  And has nmanagenent
agreed to any of these upgrades or made a commit nment
to these at this tine?

MR. KELLER: At this time our plans to
take those to our plant health committee at site and
to get themevaluated and go forward fromthere.

See if they'd --

CHAI RVAN DENNI NG  What's the committee
you sai d?

MR. KELLER: Called the plant health
conmi ttee.

CHAI RMAN DENNI NG Pl ant health
conmi ttee?

MR MANOLERAS: Yes. This is Mark
Manol eras from FENOC.

Qur plant health committee is conprised
of basically the managenent teamat the site. Each

project is presented to the plant health committee
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and it's weighed on its benefit and risks to the
station and then will be inplenented in course;
ranked and i npl enented in course.

CHAI RVAN DENNI NG Yes.

MR ETZEL: And this is Bill Etzel from
FENOC.

W did present the alternate RCPC sea
injection systemto the plant health committee
al r eady.

CHAI RVAN DENNI NG And has a deci sion
been nmade on that at this point or is that --

MR. ETZEL: Yes. W have had positive
f eedback on it.

CHAI RVAN DENNI NG Yes.

MR KELLER: A decision was made whet her
to go and install it at this tine.

MR ETZEL: Yes. The decision was nade
was that we were going to take a | ook at options to
actually inplenent those options and then esti mates
will be performed on those options. W wll go to
our next commttee, which is our technical oversight
conm ttee, which takes a | ook at the technical
robust ness of the options and how those will be
i mpl enent ed.

So it's well along in the process to be
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t ar get ed.

CHAI RVAN DENNI NG  What are the criteria
that the commttee uses to deci de whether they would
undertake a safety inprovenent that effectively
isn't providing econom c benefit?

MR. ETZEL: Yes. W actually have a
very detailed rating system W went out and
benchmar ked the industry and took a | ook at
basically industry best practice. And actually one
of the significant contributors to identify a
proj ect selection would be an increase or decrease
inrisk. W actually have a very l|large portion of
our process will actually look at the change in CDF
So it's actually a big contributor to selecting a
project to be inplenented.

CHAI RVAN DENNI NG You know, that stil
didn't help ne very much. | nmean, |'mtalking about
some things here where there's no econom c benefit
to the plant, or at |east the econom c benefit isn't
obvi ous of some of these safety related inprovenents
that could reduce risk. And so the question is
under what conditions would the plant nanagenent
say, well, it really -- I'mwilling to invest sone
noney here to reduce the risk even though |I' m not

going to see an econom ¢ payback and there's no
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regul atory requirenents.

MR. ETZEL: Yes. I'msorry if | didn't
answer that clearly. A reduction in that risk is
one of the key contributors to ranking a project.

It is probably one of the top three contributors to
ranki ng a project.

CHAI RVAN DENNI NG  Thank you

MEMBER KRESS: As a bit of a follow on
to this question, does your PRA system have the
capability to do a |l evel 3 analysis?

MR. ETZEL: This is Bill Etzel again.

Currently we do not. W just have | evel
1 and | evel 2.

MEMBER WALLIS: Wth a follow up
guestion again. | understand that managenent | ooks
at decreasing risk as a criterion for endorsing a
project. Presumably there's something on the other
side of the balance which is the cost of
i nplenenting this. And | just wonder how nmuch your
managenment is willing to pay? Do they have sone
sort of a figure that says we're willing to pay so
much for so nuch decrease in risk? 1|Is there sone
kind of an economi c that's understood in the plant
or is it not? You don't have to give ne the

figures, but it seens to nme in the end its cost
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benefit that's got to rule in the decision.

MR. SENA: This is Pete Sena.

When we go through the plant health
committee there's a detailed ranking form as Mark
was speaking towards, as far as how we score a
particul ar project. Some of the other criteria may
be, for exanple, does the nodification result in in
i mprovenent in radiation dose to fol ks doing work on
the station. Qher criteria would be, you know, a
change in personal safety, a change in equi prment
reliability. So there are nmany factors.

Those factors are then accunul ated and
tabul ated. And that is then wei ghed against all the
ot her nodifications that are proposed.

Now, out of a year we will go through
and we will pick, perhaps, our top 12 or 15 projects
to go inplement to | ook a year ahead. But, again,
we do have limted financial nmeans, as every other
utility does. So we have a specific set budget. But
the ranking criteria does not apply to the initial
cost estimate. It would then be categorized agai nst
all the other nmods. And we have X nunber of dollars
and how many nods do we want to do with that X
nunber of dollars.

MEMBER WALLI'S: And so you have to spend
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your budget ?

MR. SENA: We woul d spend our budget,
correct.

MEMBER WALLIS: So there is no trade-
off? It's just a question of which ones do you
spend it on, is that it? That was an interesting
econoni ¢ vi ewpoi nt .

MR. SENA: Well, again --

MR. MANOLERAS: Wwell --

MR. SENA: Go ahead.

MR. MANOLERAS: This is Mark.

Again, we want to weigh all the factors
for the selection of this nodification. W my want
to increase equipnent reliability in an area, we nay
want to increase personal safety. So we do wei gh al
t hose facets when we select the nodification
packages.

MEMBER KRESS: Just out of curiosity,
how far away is Pittsburgh from Beaver Valley's
pl ant ?

MR. MANOLERAS: It's approximately 30
m | es.

MEMBER KRESS: Thirty mles?

MR MANOLERAS: That's correct.

CHAI RMAN DENNI NG Pr oceed
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MR. KELLER: Thank you.

The next slide is a simlar summary for
Unit 2 showi ng the same changes. And, again, the
changes in risk for both COF and LERF are bel ow t he
t hreshol ds for Reg. CGuide 1.174.

MEMBER WALLIS: Reg. Guide 1.174 al so
gi ves you no incentive decreased ri sk.

MR. SENA: And, Dr. Wallis, if | may
just go back to how we | ook at various projects we
may do. One exanple to speak towards, for exanpl e,
is we installed N16 nmonitors at Unit 2. W had them
previously installed at Unit 1. But, again, this was
a benefit to the station. Not a production benefit,
but a safety benefit so that operators would have a
key pronpt indication of a potential tube |eak. So,
again, that is an excellent exanple of a nod that
met our criteria to nmove forward with

MEMBER WALLI'S: Thank you.

CHAl RVAN DENNI NG Yes?

MR. KELLER: Ckay. And sunmary, all the
PRA nodel el enents were reviewed for inpact and
found that the increase in risk due to the EPU for
both Unit 1 and Unit 2 does neet the acceptance
criteria. There were snmall changes in operator

times that were available for sone actions, and
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addi ti onal equi pnent that was installed had a snal
i mpact on overall risk.

CHAI RVAN DENNI NG Let ne just state for
the record, | mean | think it's fine for you to
conpare with Reg. Guide 1.174, but its applicability
to power uprates is somewhat questionable. And |
think that the way the risk analysis was used in the
reviewis really in a slightly different way than
applies 1.174 to a change in the licensing.

MR KELLER: Since it's not a risk
i nformed application?

CHAI RVAN DENNI NG Ri ght .

MR. KELLER: Ckay. | understand.

CHAI RVAN DENNI NG Wl |, not to say that
it isn't interesting to | ook at.

MEMBER SIEBER: It's not a risk inforned
application. It's nice to have risk infornmation.

CHAI RVAN DENNI NG Ri ght .

MEMBER S| EBER: And, for exanple, the
PRAs the state of the art today, does not eval uate
and assign risk nunbers to how nmuch margin that
you' re reduci ng.

CHAI RVAN DENNI NG Ri ght .

MEMBER SIEBER: And to ne that's a

significant thing, but we are not going to easily
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get to the point to do that. [It's a trenendous
anount of work. And that's probably off in the
future in nunber of years.

MR KELLER: That's all | have.

MEMBER WALLI'S: Do you have sone
perspective on what's the effect of these power
uprate on risk? | mean, this is a neasure of safety
and this is what we're here for, so we get sone idea
what are the consequences of an EPU. And | think
that's useful. But it's not as if 1.174 is the rule
that you're going to use.

MR. KELLER: Ch, agreed. But it is a
nmeasuring stick, yes.

MEMBER WALLI S:  Yes.

MR. KELLER: Any ot her questions?

CHAI RVAN DENNI NG Ckay. | see no other
guestions. | think we're ready to nove on to the
staff.

MR. KELLER: Thank you.

CHAI RVAN DENNI NG  Thank you.

W're on the Staff's presentation on
ri sk assessnent.

MEMBER S| EBER: Ri sk eval uation

MR. LAUR. Well, good norning. |'mglad

to see it's still norning.
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My name is Steve Laur. |I'min the NRR
Di vision of Ri sk Assessnment, Senior Reliability &

Ri sk Analyst. |1'mhere today to discuss the Staff
revi ew of the Beaver Valley EPU risk assessnent.

Next slide.

"1l give you the conclusion slide first
and if that's all you want to hear, we can make this
even shorter.

The |icensee assessed the potential risk
i npacts of the extended power uprate. Qur review
concluded and agreed with the |icensee that special
circunstances do not exist that woul d rebut the
presunption of adequate protection. So therefore,
we have approved going forward with this proposed
power uprate.

Next slide.

Just a rem nder, | think you just
nmentioned this right before | got up here, but they
are not risk-informed as defined in Reg. Guide
1.174. However, there is an applicable review
standard 001 that basically describes the purpose
for the risk information that the |icensee provides.

First of all, to determ ne whether the
risk is acceptable. But as | nmentioned before, to

determ ne special circunstances exist that would
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rebut the presunption of adequate protection

af forded by conpliance with regulations. And this
is discussed in the Standard Review Pl an, Chapter
19.

This has been said a few tinmes yesterday
and today, but | want to reiterate this. This is an
8 percent power uprate. The Staff has approved
uprates on PWRs up to 17 percent and on BWRs up to
20 percent. And so far fromthe risk assessnment and
fromother reviews we have yet to determ ne speci al
ci rcunst ances.

Next slide.

One thing that's inportant in |ooking at
a risk assessment using a PRAis what is the quality
or pedigree of the PRA? Beaver Valley has two
separate PRAs because the units were sufficiently
different. These are full power seismc fire and
internal events including internal flooding PRAs.
And they calculate the risk matri x, core damage
frequency and | arger rel ease frequency.

For other risks including other external
events and shutdown risk, the |icensee used
gualitative risk assessnent.

CHAI RVAN DENNI NG  Unfortunately, George

Apostolakis isn't here to say what's a qualitative
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ri sk assessnent --

MR LAUR Yes. | noted that.
appreci ate that.

CHAI RVAN DENNI NG  That's okay.

MR. LAUR. PRA quality, these are
uprates of the agency's |IPE nodels, and in the case
of the fire and seismc, |PEEE nodels that were
subm tted under Generic Letter 88-20.

They had an owners review on the
internal events portion in accordance with the
i ndustry peer review guidelines in 2002 and they've
i ncorporated the resolutions fromthose conments.

The seismc fire PRA nodels, we don't
have an equival ent industry peer review process or
st andards. However, they were reviewed by the
consultants that did the work. | take that back
They were reviewed by consultants when the | PEEEs
were perfornmed. And the NRC in the staff eval uation
report found them acceptable for neeting the CGeneric
Letter 88-20 purpose.

And so the conclusion that | made from
all this is that the PRA is of sufficient scope,
quality and | evel of detail to support this
appl i cation.

W al so conducted a very focused onsite
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audit of the licensee's PRA | ast Cctober. There were
several purposes. One was to understand the risk of
the EPU taken by itself. A second purpose was to
check the quality of the PRA and the risk assessnent
t hat was done using the PRA and to understand and
clarify sone of the RAl responses in an onsite
manner as opposed to multiple back and forth on the
docket .

Let ne go to the key findings. The key
findings was that the licensee up to that point had
not assessed the risk of EPU by itself. There were
nodel enhancenents and met hodol ogy changes and then
nodi fications to the plant that were unrelated to
EPU that were included in the post-EPU nodel which
made the delta risk assessnment not appl es-to-appl es
compari son

Also, as a result of the audit we
identified the need to explain sone apparently
anomal ous MAAP results.

Com ng out of the audit the |icensee
actually identified a MAAP error and reperforned and
resubmtted quite a bit of the HRA tim ng anal ysis.
They al so submitted a risk assessnment that was nore
of an appl es-to-appl es conparison pre-EPU to post-

EPU.
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DR. BANERJEE: \Which were the MAAP

results that had to be explained? Wat type of
results, do you renenber?

MR. LAUR There was a reactor cool ant
punp seal LOCA cal culation for station bl ackout.
Correct me if I"'mwong, | knowit was station
bl ackout. | think it was RCP seal LOCA that in nost
of the cases frompre-EPU to post-EPU timng
decreased as you woul d expect. In one case it
actually increased. And so we questioned that. And
then on the audit we pulled the thread a little
nore, the licensee ended up getting Fauske &

Associ ates involved in explaining how the MAAP code
wor ks, et cetera. And it turned out the actual
timng increase was due to another change, it had to
do with the accunul ator setpoints. And therefore,

it could be explained in ternms of the thernal-
hydraul i cs, which was not my expertise, but it could
be explained in the fact that nore accumul ator water
went in during the transient.

However, in the course of researching
that they discovered a nodeling error in the MAAP
nodel that required redoing.

DR. BANERJEE: Do you recall what the

error was?

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

96
MR. LAUR: They had the pressurizer

surge line going into the top of the |oop instead of
in the mddle of the | oop.

MR ETZEL: This is Bill Etzel from
FENOC.

Yes. on the pressurizer surge line the
MAAP code we had a | oop seal ed nodel where in
reality we do not have one.

DR. BANERJEE: But why didn't it show up
in the pre-EPU cal cul ation and the post-EPU. |
nmean, the error would have been made in both, right?

MR. LAUR. Right. The error was a
preexisting error to ny understandi ng.

DR. BANERJEE: So why did it give this
anomal ous result?

MR LAUR | can't answer that. But I
know in ny review when we're | ooking at a table of
ti mng changes due to EPU and you see all of them
going in the expected duration, a little bit
shorter, and one of them going longer, it causes you
to question.

But as to why that wasn't caught
earlier, | don't know.

MEMBER WALLIS: But the two aren't quite

so connected. Maybe the result of this lead to a
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revi ew of MAAP which showed up this error; |I'm not
sure the two things are connect.

MR KELLER: Yes. This is Colin Keller.

That's correct, Dr. Wallis. The two were
not related. The error was found in part of the
review that we did to the NRC s --

MEMBER WALLIS: You were lead to | ook
further at MAAP and then you found sonething --
okay.

MR. KELLER  Yes.

MR LAUR Right. | didn't nmean to inply
that this error was causing the anomal ous result.

DR. BANERJEE: So why was there an
anomal ous result? Then we're back to --

MR. LAUR Well, when | say "anomal ous, "
it's apparently anomal ous --

MEMBER WALLI'S: But not really?

MR LAUR -- but the reason for the
time getting longer in this one or two scenari 0s,
don't renenber how many there were, had to do with
changi ng accurul ator pressure setpoints and |evel
setpoints that resulted a change in addition to or
actual ly opposite to the change caused by power
increase. So that in this particular scenario

instead of the timng getting shorter, this
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addi tional water fromthe accunul ators actually
caused it to be | onger.

DR. BANERJEE: So it was a legitinmate--
now you accept that as a legitinmate finding?

MR. LAUR  Yes. Yes.

DR BANERJEE: But at the end of it it
allowed you to -- well, not allowed it actually
initiated this review of MAAP which found an error.
But that error had nothing to do with this?

MR. LAUR That is correct. And the
real point | was trying to nake here is that they
did review the MAAP anal yses and resubnit them on
t he docket .

The other result out of the --

DR. BANERJEE: Was there any independent
check of MAAP or audit of MAAP or was this what was
done?

MR LAUR | don't know. The audit we
did was not |ooking at MAAP. W're |ooking at very
focused on the licensee's configuration control
process for MAAP and for risk calculations and on
specific areas that we had asked in RAIs that we
didn't understand. And this was one of them But I
think there were two MAAP areas, and the one they

were able to resolve right away and this one took a
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little | onger.

DR BANERJEE: What was the other area?

MR LAUR |I'd have to look it up. |
don't recall offhand.

DR. BANERJEE: (kay.

MR. LAUR: The other result, though, we
did conpare the |icensee's procedure for
configuration the PRA to the ASME PRA standard
Section 5 and concluded it was a good process. They
had virtually all the elenents net for practicing
t he configuration control by procedure.

The |icensee already covered the fact
that the way we tend to assess the risk is to | ook
at the various elenents that nake up a PRA and say
what could be inpacted. And |'ve got these conbi ned
in a couple of slides here. But this one talks
about initiating events and equi pnment reliability.

The EPU does not result in any new initiating
events. Even in the cases where an initiating event
is nodeled as a fault tree nodel of sone operating
systemthat fails during its mssion tine, the
equi pnent reliability is not expected to change
either. So therefore, those initiating events would
not be i npact ed.

And for the same reason the systens that
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are mtigating the accidents are not expected to
change because they're still operating within their
sanme design limts.

Next slide.

Acci dent sequence and success criteria.
The general accident progression, accident sequence
progression did not change. In other words, the
event tree nodels are the same. Now timng may be
different at EPU conditions, but you don't expect to
have to ask different questions in the event tree as
a result of an 8 percent power uprate. And the
| i censee concluded that you don't, and | concur.

The success criteria for the nost part
stays the sane. And | just want to tal k about a
coupl e of places where it didn't.

Station blackout is inpacted slightly.
| f you have a station blackout and never recover
of fsite power, you're going to have core damage
sonmewhat earlier. That translates int the tine that
t he operator has to recover offsite power, which
translates into a higher operator action failure
probability and therefore core danage frequency.
The licensee did include that in their post-EPU
nodel .

The ATWS success criteria was inpacted.
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Addition of the cavitating venturies on Unit 1 nmeans
you can no longer mtigate a full ATWS event because
you can't get full flow out of three AFW punps.
However, the PRA success criteria didn't change.

And the reasons for that is that the |licensee had
conservatively not credited full flowin the pre-EPU
nodel . And therefore, the success criteria is the
same. The licensee reported no change in risk.

| pointed out in ny safety eval uation
that that's not correct. There is a change in risk.
The change in risk would be if you had taken the
conservatismout of the initial, the pre-EPU, and
you'd actually get a delta. But | also knowto
| ooking at the information they submtted that ATWS
is less than 1 percent on both units. Therefore,
the max that could be would be a 1 percent. It
woul d not change ny concl usi ons.

CHAI RVAN DENNI NG That really is
interesting, though, in terns of just |ooking at
delta risks where, as you quite properly pointed
out, that making the conservative assunptions made
it look like there was no change in risk whereas in
reality there was a slight increase in risk.

MR. LAUR That's correct.

CHAI RVAN DENNING But | agree, it's a
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negl i gi bl e consi derati on.

MR. LAUR:. The design bases | oss of
feedwat er transi ent was picked up by one of the
ot her branches and brought to ny attention resulted
in a request for additional information on how the
PRA success criteria was inpacted. It turned out it
was not. And the |icensee subnmitted realistic
LOFTRAN and realistic MAAP cal cul ations to show t hat
in arealistic analysis that the success criteria
pre and post-EPU does not change.

CHAI RVAN DENNI NG Now, is this the
success criterion that relates to two out of three
aux feedwater punps?

MR. LAUR. Right. The PRA froma
realistic standpoint pre and post-EPU you only need
one AFW punp for secondary side decay heat renoval
Now in Unit 2 you need two steam generators because
you have smal| atnospheric dunp val ves but as far as
the AFW portion, which is what has been effected by
the cavitating venturies, the realistic analysis
shows that it does not change.

And then the final bullet here is
actually the subject of a whole other slide, which
i s contai nment accident pressure credit for ECCS

NPSH positive suction head.
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Next sli de.

This has a potential of inpacting
success criteria, so that's why | put it under here.
| don't know how nuch you want me to go over this.
| thought it was pretty well covered by the Licensee
and by Rich Lobel yesterday.

CHAI RVAN DENNI NG Yes, | think it was.
So if you just want to kind of bottomline, feel
free.

MR. LAUR. The bottomline is if you
remenber the two graphs that were respective of
cal cul ations before and after, there's a difference
of about 30 seconds to one mnute when they cross
zero, in which I concluded there was an incal cul abl e
risk inmpact, delta risk inpact, fromcrediting the
cont ai nnent acci dent pressure.

MEMBER WALLIS: Does all this go into
the PRA then? | nean you have an actual eval uation
of the change in the PRA as a result of crediting
this contai nnent acci dent pressure?

MR, LAUR  No.

MEMBER WALLIS: You don't?

MR. LAUR. Not to ny know edge. If you
| ook at the absolute value of a contribution to

risk, in other words not the change but what it
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woul d be, and the licensee indicated that a | arge
LOCA and failure of containment isolation for
exanple would be 1E minus 8. | don't have their
nodel , but what | did look at was a failure on
demand. If you use a bounding value for a failure
on demand of a contai nment isolation valve, a

typi cal conmon cause failure in a bounding LOCA of
frequency of ten to the mnus four, you' re down to
ten to the mnus seven right there. So you're

tal ki ng about a very |ow --

MEMBER WALLI'S: No, granting there's
cont ai nment overpressure is not really sonething
that's necessary in order to bring the risk down.
It's necessary in order to neet some ot her
requirenent.

MR. LAUR  That is correct.

MR RUBIN. Dr. Wallis, that's correct.
If | could just interject nonentarily.

This is Mark Rubin, Branch Chief 1.

The reason this was | ooked at is because
of the issues related to the VY power uprate and
some of the concerns on granting NPSH over pressure
and the fact that the Reg. Guide -- |I'msure M.
Lobel tal ked about that previously. Because the

Reg. Quide is under revision, a senior NRR
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managenment asked that we reflect on the potenti al
risk inmpact to see if any existed on the power
uprates and that in the future it be sort of |ooked
at quickly, if all that's required, to validate
l[ittle to no risk inmpact. And that's why this was
| ooked at specifically.

But the conclusion, you' re absolutely
correct, has no real inpact in this case.

MR. LAUR. And the point was already
made yesterday, but we're not granting contai nment
overpressure. That's the existing |icensing basis.

MEMBER WALLIS: There's really no
change. It's been granted before and there's al nost
no change in the requirenments, so nothing has really
happened here?

MR. LAUR Exactly. That's what we
concl uded.

Human reliability. | guess in keeping
with every other EPU that |'ve heard about, this is
the major inpact on risk, on calculated risk. EPU
has a tendency to reduce tines for operators to act.
The change in the HRA due to EPU is not assessed
directly by the licensee. What was done instead was
a sensitivity study. And the reason for that was

their pre-EPU timng was, as | mentioned, based on
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often grossly conservative hand cal cul ations for the
time. Their post-EPU they' ve upgraded to use MAAP
on both units.

Secondly, the nethod they used cannot
translate small changes in timng into realistic
human error probabilities.

MEMBER WALLIS: But that's just what
they do, isn't it? Isn't that what they do?

MR. LAUR. That's what they do. But
that's--

MEMBER WALLI'S: You're saying they can't
do it meaningfully?

MR. RUBIN. This is Mark Rubin again.

Yes, | think that's what we're saying.
Sonme of the HRA net hodol ogi es, especially the
earlier ones we'll grant, as Dr. Apostol akis has
shown us on nmany occasions. The snmall change is in
timng. The nodel will calculate a difference in
human performance or success rate, but it's really
not a meaningful -- you have no confidence really in
t hose smal | changes shown.

MEMBER WALLIS: \What el se are you goi ng
to do? |If you're asked to calculate the CDF effect,
you have to use sone sort of HRA?

MR. RUBI N: Yes.
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MR LAUR: Yes.

MR. RUBIN. Certainly.

MEMBER WALLI'S: And you're sinply saying
that this isn't a very good nethod. | think it's a
little extreme to say it's not neaningful. It's
maybe the best nethod avail abl e.

MR. RUBIN. What is neaningful -- well,
certainly it does give a quantitative result. But
what is neaningful is that the techni ques allow us
to identify the nore inportant actions, |ook at the
ti mng changes for those and see if they're
significant and let us focus in risk case.

Al we wanted to point out here is that
we're in the areas of uncertainty, alnost in the
area of noise in the small cal cul ati onal
di fferences. But we do use the technology to help us
focus in on the inportant human response actions and
| ook at the tim ng changes on those.

MEMBER WALLIS: | think you ought not to
use the word "neani ngful" though. That m ght mean
the wong thing to sone people. And you're just
saying that there are uncertainties and these are
very small changes anyway, and all that sort of
thing. But you're still doing the best you can or

the licensee is doing the best he can.
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MR. LAUR. That's a good coment. \Wen

| say the "nmethodology,"” as | nentioned | used the
success likelihood i ndex nethod, but |I'm not
integrating that methodology. If you have a tine
reliability correlation, which | think is an
artifact in sone ways, but as Mark said you change
time, you're going to get a change. And this nethod
has a method on the performance there's a tinme. If
you | ook at the SPAR-H nodel, they have discreet
time steps ranging fromnot enough tinme to adequate
time, to excess tinme. And the point |I'lIl make on
the next slide goes to nore with synptom based
procedures, it's alnost a function of can you get to
that step in the procedure and then do you have an
error of om ssion when you get to that step.

So | ooking at the third major bullet,
the way | assessed the risk was | ooking at the post-
EPU core danmage frequency and | arge early rel ease
frequency recogni zing that the change in those is
based on natural plant changes and on a sensitivity
anal ysis for the HRA. Ckay.

And | did ask the licensee in an RAlI to
val i date i nportant operator actions with short tine
frames. You know, denonstrate they can be done. In

ot her words, they are not precluded. | understand
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you "can" nmeaning one to zero. Wat |I'msaying is
you haven't changed the tine to where sonething that
was nmaybe margi nal but you could do it becane
precluded. And they did that and nothing fell into
t hat category of being precluded.

So ny conclusions focused on, like |
said, that the actual CDF and LERF and whet her or
not special circunstances arose.

Next slide.

The |icensee showed you a top five
operator actions and they gave nme whol e pages of
them but if you | ook through them and sort them by
importance, | tried to summarize themin two major
categories. Wiat shows up are depressurizing the
RCS and feed and bl eed cooling at both units and
t hen some manual actions to, in the case of Unit 1
start auxiliary river water punps and align them and
Unit 2 solid state protection systemfailure so you
have to start aux feedwater punp.

The licensee, as | said, validated these
and all the other ones that could be perforned. But
just looking at the feed and bl eed actions briefly.
These are proceduralized, they're routinely
practiced, they're perforned in the control room

with one m nor exception. They take a relatively
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short tinme fromtwo to ten mnutes to actually
performthe tasks. And they occur in response to
synpt om based procedures, not just the EOPs but al so
the functional restoration procedures.

So the | ast subbullet under there is
what | was trying to say. It's really nore of a
function of how much tine you have until you get to
that step in the procedure as opposed to a slight
decrease in the amount of time avail able.

And the other two actions up there are
control room actions that are sinple actions.

So we concluded that there was a mnina
i mpact on EPU risk on the HRA

DR. BANERJEE: Wat about switching to
hot | eg injection?

MR. LAUR | don't recall that operator
action, and I'd have to defer to the utility. That
m ght be a good one for the utility to comment on.

MR, ETZEL: This is Bill Etzel from
FENCC.

W currently do not nodel hot |eg
i nj ection.

DR. BANERJEE: But you switch, right, to
hot leg injection in the log termcooling scenari o,

right?
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MR ETZEL: Yes.

MR. DURKOSH: This is Don Durkosh. 1"l
be addressing that in the next presentation.

DR. BANERJEE: (kay.

MR. LAUR. Ckay. External events, we've
got seismc fires and ot her, which include high
wi nds. There's nothing about EPU that would
increase any of the initiating event frequencies or
types of initiating events fromthese.

The quantitative assessnent, since their
PRA handl es seismc and fires, denonstrated that a
very small inpact on the risk fromthose. And that
cones fromthe fact that their seismc and fire PRA
nodel s are integrated with their PRA nodel. So
human reliability increases and plant nodification
i ncreases transl ate and propagate through those
nodel s.

And for other external events, the
successi ve screeni ng net hodol ogy that was used for
their | PEEE remains valid and we concl ude that woul d
be a mninmal inpact on risk as well.

Next slide.

| don't have as many as the |icensee
had, but this shows you the post-EPU core danage

frequency and | arge rel ease frequency using their
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HRA net hodol ogy with a MAAP realistic timng and
that is what | used to conclude that there was no
speci al circunmstances. These are very snal
changes.

The increases include the nodifications
and the sensitivity anal ysis. These small. They
neet the Reg. Quide 1.174 guidelines for being
small, but it's not what | based my concl usion on
for adequate protection.

Next slide.

The licensee did a qualitative
assessment of shutdown risk using the questions in
the Standard Review Plan, Chapter 19. And we agree
that the shutdown initiating events aren't inpacted.
Times to boil times for operator actions are
slightly decreased, but mniml inpact on risk.

Finally, in conclusion the |icensee
assessed the potential risk fromEPU W concl uded
t he EPU does not create special circunstances that
woul d rebut the presunption of adequate protection
and therefore we found this acceptable.

CHAI RVAN DENNI NG  Are there any
guestions?

Thank you. Good j ob.

MR. LAUR:.  Thank you.
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CHAI RVAN DENNI NG  (Okay. Now we're just

going to continue on and we'll get into operations
and testing starting off with human factors,
guess.

MR. DURKCSH. Okay. My name is Don
Durkosh. | ama senior reactor operator currently
licensed at Unit 2 and control room supervisor.

| al so have with ne George Storlis.
CGeorge brings over 30 years of operating experience
at Shi ppi ngport, Beaver Valley Unit 1 and Beaver
Valley Unit 2.

Alittle bit about nyself. | have 25
years of experience in the comrercial nuclear power
industry. | started ny career with Westinghouse
wor ki ng in the engineering design anal ysis services
area. | was the Westinghouse site manager at Beaver
Val l ey and was in the unique position of Kkicking off
this project and working with M ke Testa froma
managenent perspective.

And | amlicensed at Unit 2 and | ooking
forward to raising power toward the end of this year
at Unit 2.

The four areas that | plan to cover are
human factors, training, our test plan and overvi ew

of our test plan and touch upon |arge transient

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

114
testing.

From an overvi ew perspective, the human
factors inpact of the EPUis mnimal. There's a
total of eight neter changeouts froma control room
perspective. Six of themare related to the fact
that we're replacing our accurul ator pressure
indicators with a digital indicator. And we al so are
repl aci ng our contai nment narrow range pressure
i ndicators as part of the containnment conversion
project. Al eight of these neters have been
replaced out at Unit 1 and on the Unit 1 sinulator
and in the process of being changed out at Unit 2.

Coming into the EPU project we were at
an advantage in that in late 2002 and early 2003
Beaver Valley Operations staff undertook a major
revi ew of our emergency operating procedures. And e
have substantially stream i nes our EOPs and nade
t hem consi stent with the Westi nghouse ERGs. And, in
fact, that's a project that | also worked.

So we had a very solid foundation for
coming into the final portion of the EPU project
havi ng very stream i ned procedures.

In the big picture here, the procedure
changes that are com ng out of the EPU project are

rather mininmally. They're primarily: Revise
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operating paraneters, changes in limts and revise
set poi nt s.

One area where the EOPs were directly
i npacted was the addition of an attachnent that wll
require that the control roominitiate a purge
foll owi ng a steam generator tube rupture. However
| do want to point out that that existing attachnent
al ready exists for purging the control roomfor a
steam ine break scenario. So in a big sense, it's a
very mni mal inpact.

DR BANERJEE: What are those two little
t hi ngs t here? What was that interesting stuff.

MR. DURKOSH: Go back, but don't click
on it.

What they are, they are backup slides.
What | wanted to do, what | have here are exanpl es
of sone of the normal operating paraneters and sone
of the EOP setpoint changes. But | |ooked ahead at
the NRC presentation and they have rmuch nore than
have, so | don't see any value going there, if
that's okay with you

CHAI RVAN DENNI NG  Thank you

MEMBER WALLIS: What we could do is
check that you and the NRC have the sane

presentation or there's no inconsistency.
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MR. DURKCSH. Al right. dick on it.

CHAI RVAN DENNING Don't click it.
Don't cli ck.

MEMBER WALLIS: We'Il trust you on that
one.

MR. DURKCSH. All right.

Ckay. | was at the G nna presentation
so | heard your feedback, what you really wanted to
focus on; those areas that were potentially
i npacted. So, obviously, our action tine, operator
action time is a key issue so | wanted to address
t hat .

Qobviously with increased decay heat the
avai lable tine to perform sone actions are reduced.
However, | do want to point out that the basic
operator actions that we have to do renain
unchanged. W are not inplenmenting any new
nodi fications that require new operator action
times. And that's unlike G nna where they did
actual ly inplenent sone nodifications.

I n nbst cases our action tines have
either remai ned the same or actually been extended
to inprove the overall process. And | do have a
coupl e of slides where the case is actually reduced,

and |'ll tal k about those.
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During the course of this review we al so
i dentify procedure enhancenents and we have
i ncorporated those. Mdst notably, we did a conplete
review of our fire related procedures for Unit 1 and
we did a major upgrade as part of the EPU project.

And action tines are being revalidated.
W' ve already tal ked about some using the sinmulator,
usi ng wal kdowns, using tabl etop discussions and
field timng of operator actions in the field.

| do want to take a point. Colin had
nmenti oned operator action tinme relative to the PRA
And for the scenarios that | saw, npost of those are
beyond design bases. So it gets you pretty deep
into the emergency procedures and the contingency
procedures. For instance, initiating bleed and
feed. There's a loss of heat sink scenario which
requires us to lose all of our aux feedwater punps,
not be able to use our main feedwater punps, our
startup feed punps, our condensate punps. So we're
basically sitting as the steam generators are slowy
drying out and getting ready to wait to initiate
bleed and feed. So it's a pretty extreme scenari o.

Ckay. The next slide.

kay. We tal ked about ECCS switchover

to hot leg recirc. Ken had tal ked about and this
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guestion just cane up.

At Unit 1 the existing time is 8 hours
and when we go to uprate, that time will get reduced
to 6% hours.

At Unit 2 the current tine is 7 hours
and that will get reduced to 6 hours.

And in addition, at Unit 2 our design
bases has us switch fromstraight cold leg recirc to
hot leg recirc and back to cold leg recirc on a
periodic frequency. That time rate nowis 11% hours
and that' Il be reduced to 9% hours.

| think the question cane up as to what
t he burden or inpact is. Through our simulations
generally within an hour or two of a |large break
LOCA scenario we are back into the emergency
mai nstream procedure called E1l. And basically we
are doing our preparations | ooking dow the road and
doi ng our preparations.

As was nentioned, approximtely one hour
before we will start taking steps to nmake sure we
have AC power to the valves in questions. |If we
have any junpers that require, we have those junpers
in position. And we're briefing on what actions
have to occur.

And the time frame for actually
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initiating switchover, at least | |ooked at the Unit
1 validation efforts on the sinmulator to initiate
hot leg recirc. Coming into the procedure we're
talking a matter of mnutes. So those hot |eg
recirc procedures are relatively streanmline. You're
able to get in and get out very quickly.

DR. BANERJEE: | guess the inpact woul d
be if one was wong in determ ning where the
swi tchover time should be? If it was, say, three
hours instead of 6% h ours, there's no direct
nmeasure you have here. But it's not related to the
uprate, it's in general this issue of not having a
di rect measure for the boron?

MR DURKOSH: | agree. |It's not
directly inpacted by the project.

DR. BANERJEE: Yes. The anount of tine
difference is not significant. Al right.

MR. DURKOSH: Two areas that | would
like to talk about is the tube rupture and isolating
aux feedwater flow and the post trip fire scenario
where if we did | ose aux feedwater, we would want to
restore it.

Rel ative to the tube rupture, one of the
key operator actions is to isolate aux feedwater

flow. I do want to point out that all of the EPU
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anal yses that were perforned were actually based on
crew simulation data collected in 2002. So we had a
solid footing for the anal yses goi ng forward.

And then as part of the EPU project in
|ate | ast year we ran on the sinulator with the new
procedures that are being proposed, we had the Unit
1 crew go through and then we validated the fact
t hat what we had done before we were able to neet.

For Unit 2 this EOP changes are in the
final stages of being identified. There were
tabl etops that were perforned and we are planning to
do sinulator validation later this year.

Next slide.

Relative to the fire scenarios, key
action would be if you | ost aux feedwater you' d need
to reestablish it. | wanted to give you a positive
nessage here. Relative to the Beaver Valley Unit 1
the EPU project established all of the critical
operator action tinmes. The entire set of fire
rel ated procedures were revised, streanlined and the
wal kdowns have been conpl eted. So that validation
effort is conplete.

Relative to Unit 2, about 3 years ago
our fire related procedures were updated. And it

turns out that because that occurred in the m dst of
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this EPU project, the aux feedwater critical tines
have al ready been incorporated in the procedures.
So there's basically mnimal work to do on Unit 2.
Possi bl e that any of the |lessons |earned fromthe
Unit 1 procedures may get back to Unit 2. But we're
not anticipating any major changes to our
procedures; they're already there. And they've
al ready included the operator action tinmes that are
appropriate for EPU

The next sli de.

Ckay. Moving on to operator training.
Basically we use classroomtraining of our design
change packages. We'Ill go over our tech spec and
i censing requirement nmanual changes. W'Ill go over
any physical changes, procedure and set point
changes. And then also we'll do sinmulator focus
areas where if there is a change warning, a
denonstrati on or hands-on training, we would do
that. And for instance, the Unit 1 crews had a
chance on the sinulator to operate the new steam
generator |evel control programfollow ng steam
generator replacenment. So the crews have tinme to
basically get accustonmed to the new contro
set poi nt .

And then we always will continue our
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transi ent response and EOP execution training.

And for startup and shutdown, we al so
use just-in-tine training to get the crews focused
in prebrief so that those activities go snoothly.

As we di scussed over the last day and a
hal f many of the nodifications have been
i ncorporated. So crew training has been going on
here for the last couple of years as nodifications
have been made. And they'll continue up to our EPU
upr at e.

W do have plant specific sinulators
that we use, separate ones for Unit 1 and Unit 2.
And t he changes that we're tal king about are
primarily nmodel and initial conditions. So there's
no i ssue about going fromcurrent plant to EPU pl ant
other than a matter of a couple of mnutes to switch
over the nodel. | know that question was raised at
G nna. So we do not have any issues being able to
switch back and forth

Moving on test plan. This is an
overview of our test plan. Primarily consists of
post nodifications tests which, as | nentioned, many
of them have al ready been perforned and we'l|
continue doing themas the nods are nade.

Qur | ow power physics testing program
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remai ns the sane. There's no change there. Wat we
are doing is we are collecting baseline data and

t hen using that baseline data to support our power
ascension testing. And in the power ascension
testing we're planning on small increnments. | have a

couple of slides to show you of what our current

plan is.

But basically we'll use the baseline
data to make data projections. W'I|l collect data
at steady state conditions and then we'll review

that day and if we have any anomalies, we'll
eval uate that and identify through our corrective
action program what our next step would be.

So what | wanted to do here is here's
kind of a profile of Unit 1 power ascension profile.
As we discussed, we just conpleted our 1R17
refuel i ng outage which invol ved repl aci ng the steam
generators. W have started up and we are operating
at a 100 percent power currently. And during the
startup process we did collect baseline data at
roughly 90 percent and 95 percent. So we now have
the data that we can use to predict where we expect
to be. Followi ng receipt of the safety eval uation
report, we plan to uprate approxinmately a nom nal 3

percent power uprate and we'll be using the baseline
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data to predict where the paranmeters should be so
that we have a nethod to conpare.

And we expect to operate the rest of the
cycle at approxinmately 2770 negawatt ther nal

And then com ng out of the new refueling
out age, we expect to return to that power |evel and
make two small noves approximately 2.5 percent each
time collecting data, evaluating the data making
sure that we're confortable and then noving up to
the ultimte power |evel of 2900 negawatts.

| have a simlar slide for Unit 2. W
are currently in cycle 12 with a 2R12 refueling
outage plan for the fall. Qur plans here is to cone
out of the outage, collect our baseline data at
roughly 95 percent. Conme up to our current |icense
power of 2689, which is 100 percent power and then
initiate shortly thereafter a nom nal increase of 3
percent up to 2770. And our plan is to operate for
the rest of basically the full cycle at 3 percent
uprate. And then at the follow ng refueling outage
woul d be the next opportunity to go ahead and
i ncorporate the high pressure upgrade at Unit 2 and
basically conme out of the outage at the referenced
power |evel and again nmake two small noves up to the

ultimate 2900 negawatt for core |icense power.
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DR. BANERJEE: Wen do you have it al

with robust fuel or whatever this new RFA? | don't
remenber.

MR DURKOSH: | didn't understand the
guesti on.

DR BANERJEE: Wien is the core
conpl etely peopled with this robust fuel?

MR. DURKOCSH. We're there already.

DR BANERJEE: Both units?

MR. DURKOCSH. That's correct. As part
of our extensive planning process for this phased
i npl enentation we started five or six years ago when
we began to transition to RFA fuel. So both units
today as we speak are 100 percent RFA fuel.

DR. BANERJEE: kay. Thanks.

MR. DURKOSH. The next topic, 1'd like
to nove on, is the topic of transient testing. So
what shoul d be consi dered when you eval uate the need
for transient testing?

One thing that is very inportant is to
eval uate the nodifications and also to evaluate the
NSSS control changes. And then based on that in
your test plan ensure that you have adequate
coverage for testing.

So there was a detail ed eval uati on that
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was performed as part of the |icense amendnent and
follow up RAIs. As we indicated, each of the

nodi fications will be fully tested. And as |'ve

al ready nentioned, many of the nodifications have
al ready been incorporated and we're gaining
operating experience with those nodifications.

I n addition, design engineering did an
ext ensi ve owners review of the NSSS contro
supporting anal yses. These are the operational
transients to make sure that we would not have a
reactor trip during selected design bases events.

And | think the key point that cane out
of that is there are no controller functional or
| ogi c changes. | know Vernont Yankee had sonmewhat
of a fundanental |ogic change and transient testing
may have been appropriate in that case.

We have no new control schenes. And our
changes are primarily limted to setpoint changes
t hat have been optim zed for EPU conditions.

The conclusion fromour earlier work is
t he aggregate inpact does not adversely affect plant
dynam c response.

Next slide.

Now Beaver Valley Unit 1 given the

repl acenent steam generators, it was inportant that
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we did nmonitor control systens during startup. And
| believe Pete nentioned yesterday that the feedback
fromthe operators was very positive. So our control
system operated as expected and in addition we did
perform and this was an area where we thought
transient testing was inportant, we change our val ve
trinms out, we did change our control operating
setpoints and we had new steam generators. So there
was a transient test performed, and actually it was
conpl eted over the | ast weekend. Basically we
i mputed a step change and we were nonitoring the
control |l er response.

| f you can go to the backup slide. | had
this data provided to me over the weekend. But
basically this is the new control point, a nom na
65 percent. They inputed a signal that drove the
controller dowm 5 percent and we had m nim
overshoot. And then they initiated a simlar
transient up with mniml overshoot. So overall the
control system worked just as planned. W easily net
all the acceptance criteria. And this all happened
within the | ast few days over the weekend. So very
positive feedback on the test. The test and the
control nodeling worked just as expected.

As nmentioned, large transient testing is
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normally a test that involves reactor trip at sone
hi gh power. At Beaver Valley any turbine trip
greater than 49 percent will result in a reactor
trip. As | nentioned, there are no functional
changes in the NSSS controls and the supporting
reactor trip functions. So we do not believe |arge
transient testing is necessary.

In addition, the sinulation code, which
was LOFTRAN, that we use supported the original
pl ant. LOFTRAN has been around a long tine. So ny
nessage here is the conputer code and the node
basi cally supported the original plant design and
basically all Wstinghouse plant designs. The
startup testing confirmed that the plant matches the
nodel , that conputer code and nodel supports our
current operational anal yses, we have used it to
benchmar k our sinulators, we use it in our non-LOCA
anal ysis and we use it to optim ze the EPU
conditions. So no further benchmark testing was
deened necessary.

And again, ny conclusion is based on the
techni cal changes there's no large transient testing
that will be necessary.

Sl i de.

So ny overall conclusions in the
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operations and testing area, the key take aways are:

Qur procedure changes primarily involve
operating paraneters, limts and setpoint changes;

The power ascension process will ensure
a controlled, closely nonitored, very conservative
approach to our new |licensed power |evel;

And the nodification in the NSSS contro
changes do not alter the basic design function of
t hose systens, nor introduce a first-of-a-kind type
change that will warrant |arge transient testing.

CHAI RVAN DENNING How is the auxiliary
feedwater flow test did foll owi ng the changes that
have occurred with the venturies?

MR. DURKOSH. Actually, those venturies
were replaced | think in the previous outage. But
generally what we do is we have an aux feedwater
flow test, an operations surveillance test. And
there were predictions on what the flow requirenents
are. And then we have tested the system

CHAI RVAN DENNI NG Yes. And actually
test it and add water to the steam generator within
t hose tests?

MR. DURKOSH. Yes. W nornmally will do
that in the | ast stages of plant startup.

MR. HANLEY: Yes. This is Norm Hanl ey
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from St one & Webster.

And, again, when we inplenented the
nodi fications to add the venturies, we did use the
OSTs to nonitor the flowto the -- we also did a
very detailed calibration with the venturie itself
with the vendor. W did extensive tests to nake
sure the calibration and the predicted fl ows woul d
match. We did an OST test where we did punp water
to the generator and verify those conditions. And we
al so did an OST on the punp to verify the punp curve
was mat chi ng what we used in the anal ysis.

MEMBER MAYNARD: And you do this test
com ng out of each outage, don't you?

MR DURKOSH: That is correct.

MEMBER MAYNARD: | nean as far as the
flow test, the calibration?

MR HANLEY: That's correct.

MR. DURKOSH: That's correct.

Any additional questions? All right.
Thank you very much

CHAI RVAN DENNI NG Okay. W will go
ahead and continue to hear fromthe Staff.

You rmay proceed.

M5. MARTIN: Good norning. |'m Kam shan

Martin. |'ma human factors engi neer in branch of
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Oper at or Licensing.

For our eval uation we reviews
procedures, training in human factors, interface --

CHAI RVAN DENNING | think you're going
to have to speak |louder. And is that m ke working
for sure.

The room s been all changed around and
so we're having sone trouble with the m kes. And
you really have to get right up to this mke, too, |
know from experi ence here.

M5. MARTIN. Ckay. Can you hear me?

CHAI RVAN DENNI NG Ckay.

M5. MARTIN. The areas we revi ewed
i nclude the training and hunman factors interfaces
bet ween the operator and the control roomand in the
pl ant related to performnce.

These are the regul atory gui delines that
| use in the eval uation.

The main areas that we use that we
eval uated include the EOPs and the AOPs, the
operator actions that are sensitive to the power
uprate, the control roomal arns, the SPDS and the
trai ni ng program and si nul at or.

As the licensee stated, the changes were

slight nodifications for paranmeter threshol ds and
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the elimnation to references to the BIT tech spec.
This was elimnated because it's no | onger credited
as a source of boron -- borated water. Sorry.

There was one new operator action that
was i ntroduced due to the EPU and that includes the
control room purge. And the one change was a change
to anot her purge of the control roomdealing with
the steam generator tube rupture. I'msorry. That's
a new action.

The tinme reductions, sone of the tine
reductions for operator actions were due to decay
heat, but as the licensee stated, nost of them
stayed the same. There were only a couple that were
reduced due to the EPU

In Unit 1 all of the action tinmes were
val i dated t hrough the sinmulator and through the
wal kt hrough in the plant.

For Unit 2 the in plant operator action
times were validated, but because the procedures
aren't finalized at this tine they only did a
tabl etop review. But the |licensee has conmtted to
validating the tinmes on the sinulator once the
procedures are finalized. W determned this to be
accept abl e because of their commtnent to validated

operator action tinmes on the simulator.
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This is just a table with the operator
action tinmes that were nost sensitive to the EPU

In Unit 1, as | stated, all of themwere
validated. But in Unit 2 there was in particular
that didn't have a nmargin between the tinme avail abl e
and the tine it would take the operator to actually
performthis. But it hasn't been validated at this
ti me because the procedures aren't finalized.

CHAI RVAN DENNI NG  Now let nme see if |
under st and. \Whose eval uation of action performance
time was this, the 9.7 mnutes for exanple in this
first action? That's the plant says it can be done
in 9.7 mnutes or sonehow you guys did it?

M5. MARTIN: No, the plant said that it
coul d be done.

CHAI RVAN DENNI NG Yes.

M5. MARTIN:. And they perforned a
validation of this because it's in Unit 1 that it
could be finished in 9.7 m nutes.

MR. DURKOSH. Okay. This is Don Durkosh
from Beaver Vall ey.

The Unit 1 operator action times were
val idated last fall on the sinulator.

CHAI RVAN DENNI NG Now, why don't you

stay there just a second. And that is this action
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performance tinme versus tinme available, | nean
obviously there's extrenely small nmargin between 9.7
m nutes and 10 minutes. |Is that just a conservative
value as to we're 99 percent confident that it can
be done within 9.7 mnutes or what's the difference
between the 9.7 m nutes and the 10 m nutes there?
Can you respond to that?

MR. DURKOSH: Sure. As was discussed in
t he non- LOCAs presentation fromyesterday, the 10
m nut es was the assuned operator action tine for
basically term nating an inadvertent Sl basically
precl udi ng additional safety injection flowinto the
pressurizer. And they nmade an assunption of 10
m nutes that operator action could be acconpli shed.
And we confirmed that we were able to do it within
10 mi nutes.

MEMBER WALLIS: How much time is
avai | abl e?

CHAI RVAN DENNI NG Ten m nutes. And the
10 minutes is the rough criterion that you have of
you have to do it within 10 m nutes, right?

MR. DURKOSH: That is correct. And
where it says "Tine Avail able/ Times used in the

anal ysis," that's the specified tine, that's the

target time that we're aimng at reaching.
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MEMBER WALLIS: |'massuning the tine

avai l able is longer than 10 m nutes.

CHAI RVAN DENNI NG Well, let ne put a
hypot hesis down and then you can tell me why |I'm
wrong. Suppose this action in perfornmance tinme if
that was the nean tine that it took staff to do
this, then the probability of successfully doing it
within this time would be about 50 percent. And |I'm
sure you're not telling me that. Wat is that 9.7
mnutes telling ne? That's not the nean tinme to
performit. What is it?

MR. SENA: This is Pete Sena agai n.

Dr. Denning, if | can back up slightly.
| f you recall during the non-LOCA transients for the
i nadvertent SI, the way we went through that
transi ent was for the design bases assunptions we
bi as steam generator or correct in pressurizer |evel
an additional 7 percent high fromthe normand you
put in these various conservati smns.

When we go through the design bases
transient, the design folks that 10 m nute w ndow to
get it done. So the operating crews go through the
EOPs E zero, ES1.1 for inadvertent SI and al
simul ator crews went through the scenario and were

able to performthat action within the 10 mnute
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time period.

CHAI RVAN DENNI NG  So are you saying the
conservatismis within the 10 m nutes?

MR SENA: Yes. That's correct. But
agai n when we went through the analysis the way we
gualified the acceptability of the analysis was
t hrough the qualifications of the downstream piping
and the PORVs and not relying on the operator action
time. That's how we precluded the event from going
froma condition Il event to a condition Ill event.

MEMBER WALLIS: Well, what does the 9.7
m nut es nean?

MR SENA: Well, that is the actual tine

that the operating crews conpl eted the perfornmance

in.

CHAI RVAN DENNI NG  All of themor --

MEMBER S| EBER:  The sl owest one or the
aver age?

CHAI RVAN DENNI NG -- the sl owest one?
Yes.

MR SENA: | cannot recall. | believe

that m ght have been the maximumtinme, but let ne
get back to you. Let nme phone call.
MEMBER WALLIS: The average, it isn't

very good.
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CHAI RVAN DENNI NG Right. O her than the

fact there's conservatismin 10 m nutes, but then we
don't have a real good feeling as to how much
conservati sns.

MR. CARUSO And let's ask once again if
the operators don't get it done until 11 m nutes,
what does that nean?

MR. FREDERI CK: This is Ken Frederi ck.

In a realistic sense it probably neans
that they will be closer to overfill. In the safety
anal ysis world that nmeans that we'll cycle the
safety valve a couple of nore tines.

MR. DURKCSH. So Ken gave you the
anal ysis inpact. Froma sinulator perspective and
all the training that we have received, | cannot
recall ever challenging an overfill condition on
this kind of transient. W have streamlined our
procedures. W can get to SI term nation very
qgui ckly within 10 mnutes. And normally when we
woul d stop the sinulator at that point, we're
nowhere cl ose to bei ng overwhel ned.

MEMBER MAYNARD: | think the inportance
of this is whether it ends up being classified as a
condition Il or condition Ill event. In reality if

they don't get it done at all, you're still covered
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but your safety analysis just goes into a different
wonder. But it's whether this is considered a
condition Il or condition Il event.

CHAI RVAN DENNING I n this particul ar
case.

MEMBER MAYNARD: Ri ght.

MEMBER WALLIS: Does this chart cone
froma FENOC submittal? 1Is this sonmething that you
put toget her.

M5. MARTIN: |'msorry, what was the
guestion?

MEMBER WALLIS: Is this chart taken from
the FENOC submittal or is it taken from-

M5. MARTIN: | put this chart together
frominformation that was in a chart that they
submtted that had nore --

MEMBER WALLI'S: | was wondering why we
hadn't seen sonething |ike this before.

MEMBER MAYNARD: | thought this was
di scussed a little bit yesterday.

MEMBER WALLIS: Yes, | think it was.

But we seemto be seeing it a different way now t han
we di d yesterday.

CHAI RVAN DENNI NG Yes.

MEMBER WALLI S: Now it doesn't | ook so
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good.

MEMBER MAYNARD: Well, again, | think we
had a simlar discussion yesterday, though, in that
what happens if the operator doesn't get the action
done.

MEMBER WALLI S:  Yes.

MEMBER MAYNARD: And you're stil
covered with your small break LOCA or whatever other
analysis is covered. It's whether or not this ends
up being a condition Il or condition Ill event. And
that's what was di scussed with one of the NRC
presenters --

CHAI RVAN DENNI NG Well, that certainly
is true in that first one. I'mnot sure that that's
true for everyone of these.

MR DURKOSH: Well, | can address the
other ones if you'd Iike.

CHAI RVAN DENNI NG Wl |, why don't you
go ahead and do that?

MR. DURKOSH: Ckay. Sure.

So in the case of Unit 2, as |
nmenti oned, an isolating aux feedwater on a tube
rupture is a key operator action. Previously the
previ ous anal yses used 9.1 m nutes. Based on the

extensi ve simulator crew evaluations from | think

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

140

2002, they canme up with 5.5 mnutes as being a very
representative time to performthat action. And that
was prior to our stream ining of our EOPs.

And the action performance tinme was
t abl et opped at 5 m nute.

| do have sonme data available to ne from
Unit 1 which I believe it was of the order of |ess
than 5 minutes for Unit 1 on the actual sinulator.

MEMBER WALLIS: So the now colum here
is the tine used before, pre EPU, is it?

MR DURKOSH: That's correct. It's in
the current.

MEMBER WALLIS: Ckay. So the word "EPU
shoul d di sappear fromthe title.

CHAI RVMAN DENNI NG Yes. And "isol ate”
is that just an inplication as far as offsite doses
fromthe steam generator tube rupture or does it
have nore dire inplications?

MR FREDERICK: This is Ken Frederick.

Yes. Each individual action in the tube
rupture procedure and the analysis associated with
that is trying to mnimze overfill of the
generator. So for these particul ar cases --

CHAI RVMAN DENNI NG Overfill.

MR. FREDERICK: -- the goal is not to
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fill up the steam generator.

CHAI RVAN DENNI NG Ckay.

MEMBER MAYNARD: kay. Sone of this
also is to keep you fromwasting water to the
ruptured steam generator there?

MR. FREDERI CK: Right.

MR CARUSO And what are the
consequences of overfilling the generator?

MR. FREDERICK: |If you overfill the
generator, then you |l ose iodine partitioning, which
nmakes the offsite doses go up

CHAI RVAN DENNING Okay. | think we're
content with this figure.

MEMBER WALLIS: | suppose we are. And
just a little bit nystified.

CHAI RVAN DENNI NG Yes.

MEMBER WALLIS: |If we're just conparing
colums and you say you need 2 minutes and you got 2
m nutes, that doesn't really help me much

CHAI RVMAN DENNI NG Now, | don't think
any of these are identified as inportant human
actions froma risk assessnent. |Is that a true
statenent? Do we still have risk people here? Are
t hey --

MEMBER WALLI S: | think we do.
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MR. LAUR. This is Steve Laur again, NRR
Di vi sion of Ri sk Assessnent.

| don't know what the rel ationship
bet ween the desi gn bases accident and the PRA is.
But certainly cool down -- the action to cool down
is one of the risk inportant operator actions.

| would point out that this a design
bases di scussion | ooking at the inputs from Chapter
15 and not a risk assessnent.

CHAI RVAN DENNI NG Yes.

MR. LAUR And as | understand it, what
the human factors are doing is verifying or
validating that basically a go/no go criteria that
you can neet the tinme whereas in the PRA risk
assessment they use realistic timng and realistic
scenarios and cal cul ated the frequency of core
damage sequences. So really it's not a conparable
set of information.

CHAI RVAN DENNI NG  Yes. It does,
however, give us a feeling as to what significance
of margin in the design bases. But | think you're
absolutely right, that that's probably the context
that we ought to be interpreting this in rather than
risk.

And |'"mready to nove on to the next
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vi ewgr aph.

M5. MARTIN:. These are the tines that
the licensee provided, the data that will be changed
due to the EPU setpoints. This is a representation
of the data that will change.

In the control roomthere will be no new
di spl ays except for as the |icensee nentioned
earlier, the SI accumul ator should be upgraded to a
di gi tal display.

And all of the setpoints and displays
will be normalized so that 100 percent remains a 100
percent and the actions don't change due to the
renormal i zati on.

For the SPDS, these are just the
representation of the changes that will cone.

Not hing major. And this describes the change
process that will be inplenmenting the changes that
we' |l | have.

For the simulator, as they nentioned
previ ously, both the simulators have been
benchmarked wi th engi neering nodels. And they will
be using the systematic approach training to train
the operators for the --

CHAI RVAN DENNI NG Thank you

M5. MARTIN:. This is just nore general
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i nformation on the sinmulator changes and how t hey
will cover the training for the simulator changes.

Qur conclusion is that the |icensee
addressed the effects of the EPU on human factors
and they have taken the appropriate actions to
assure that the EPU does not adversely affect the
operator actions. And we find these proposed
changes to be acceptabl e because of their commitnent
to validation on Unit 2 and because of the issues
t hat they've addressed.

CHAI RVAN DENNI NG Very good. And |
think we see no other questions.

Thank you very much

And we'll nove on to what is the [|ast
techni cal presentation, | think.

MR. PETTIS: Good norning. My nanme is
Bob Pettis. I'"'mw th the Division of Engineering.
I"'mfilling in for Geg Galletti who was the
technical reviewer for the Beaver Valley EPU. At
present he's currently at Vernont Yankee and the
Iicense renewal inspection. So I'll do the best |
can with what was the basis of his review

As you're aware, the power ascension and
testing programis covered under the SRP 14.2.1 and

whi ch we' ve had many di scussi ons over the | ast
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several nonths.

The EPU test program shoul d include
sufficient testing to denonstrate that the SSCs wil |l
performsatisfactorily at the request power |evel.
The Staff guidance considers the original power
ascension test programthat was done under the Reg.
Qui de 1.68 process and the EPU rel ated pl ant
nodi fi cation, which nost of the nodifications fal
into the area of plant systems branch which they
probably have already provided their evaluation to
you fol ks earlier today.

Staff gui dance acknow edges t hat
| i censees may proposal alternative approaches to
testing wthout adequate justification. W' ve
centered around the large transient testing issue,
but it's basically any departure fromthe original
test programis reviewed as part of the technical
justification for allow ng those exceptions.

The Staff basis for requiring
performance of testing including the |arge transient
testing fell into the Reg. Guide 1.68 docunent
whi ch was basically established to ensure that there
was a suitable test program at the original plant
i censi ng phase that covered both the steady state

and anticipated transients.

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

146

The objectives of Reg. Guide 1.68 were
to famliarize operators with training, confirmation
of design and installation of equipnent, benchmark
of anal yses and codes and also to confirmthe
adequacy of EOPs.

One of the main objectives with 1.68 was
al so to provide necessary assurance that the
facility could ge operated in accordance with the
design requirenents and val i date any anal yti cal
nodel s.

Under the Reg. Guide 168 there were a
series of tests that were reconmended back in the
appendi x. And two of those tests that were in the
original 1.68 guidance were the so called | arge
transient tests which are under discussion for the
new pl ants today. And both of those tests that were
required at original plant construction, again to
val i date anal ytical nodels in perfornmance of a brand
new pl ant .

Beaver Valley is planning on perform ng
additional startup tests which were originally not
part of the initial startup test programto naintain
consistency with that of Unit 2. And | believe from
what | could | ook at the SE, it had to do with the

fact of the vintages of Unit 1 versus Unit 2 in
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order to have both plants be somewhat the same, the
additional tests were included to nake that happen.

Sonme of those exanples included the
secondary systemvibration frequency and anplitude
test, system expansion and restraint test, turbine
pl ant systemtests.

Beaver Valley will performa series of
post nod tests for plant design changes associ at ed
with the power uprate. A few of those are |isted
here. Replacenent of main instrunentation,
nodi fi cation of HB turbine.

Wth respect to the transient testing
i ssue, Beaver Valley like nost others that have comne
before the agency, have elected not to performthe
two large transient tests which are the MSIV cl osure
and the generator load reject. Sone of the accepted
justification for not performng these tests for
some of the previous plants were that the |icensee's
test programw |l nonitor the inportant paraneters
during the power ascension test phase. And nost of
that occurs within 2% to 5 percent increnments where
the |licensee nonitors the power ascension.

Tech surveillance and post nods wil |
confirmthe performance and capability of the

nodi fi ed conponents through tech spec testing,
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t hrough normal QA and Appendi x B type testing.

Operating history is a big factor that
gquite a few applications take credit for, which is
listed in the SRP. And they've cited North Anna,
Summer and Harris as simlar plants that have
under gone the uprat es.

CHAI RVAN DENNING  Nornmally we tend to
chal lenge the Staff in this particular area. But in
all honesty, | don't think that there's any real
serious concerns about large transient testing in
this particular uprate.

MR, PETTIS: Ckay.

MEMBER S| EBER  Percent age of power
increase is really pretty snall

MR. PETTIS: | believe this 108 percent
on Beaver Vall ey.

MEMBER S| EBER  Yes.

MR. PETTIS: But just to maybe reenforce
t hat - -

CHAI RVAN DENNI NG  And al so | ooki ng at
the lack of major nodifications in --

MR. PETTIS: Yes. | was just going to
mention that the technical staff in the bal ance- of -
pl ant section identified that the bal ance- of - pl ant

modi fications don't warrant the need for the
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transi ent testing.

So based upon that part of the Staff's
review, the Staff concludes that the EPU is
sati sfactory.

CHAI RVAN DENNI NG  Are there any
guestions? Thank you very mnuch.

MR. PETTIS: GCkay. Thank you.

CHAI RVAN DENNI NG Wl | you never
t hought you were going to get away that easy, did
you?

MR, PETTIS: No.

CHAI RVAN DENNI NG  Okay. Well, | don't
hear anybody saying we ought to go to lunch. Let's
finish out.

MEMBER SIEBER | f you want ne to.

CHAI RVAN DENNI NG Yes. Ckay. So,
first we'll hear from FENOC nmanagenent and their
Wr apup.

MR. LASH. Again, I'mJimlLash, Site
Vice President. And | will be brief. I know |I'mus
and | unch.

The past two days | think our team as
wel | as the NRC the presentations have concl uded
that the reviews have been detailed and there have

been no safety issues identified and the Beaver
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Val | ey approach is a conservative approach both from
an analysis as well as a power escal ation that we
plan to enploy at the station. And | assure you that
the inplenmentation of the power uprate will be
performed safety and reliability using our plant
nodi fi cation process, our operator training program
our plant procedure nodification processes and our
adherence to the operating conditions.

That conpl etes our presentation unl ess
there are questions from nyself.

CHAI RVAN DENNING | don't see any
guestions. | would like to thank you and your staff
for a very good presentation.

And as far as the full Committee
neeting, we'll give you sonme nore guidance as to
what our expectations there. W have two hours
t here.

There was a little bit of duplication
bet ween some of the regulatory Staff's presentations
and some of your presentation. | think that our
gui dance will be largely that we're going to focus
nore on your presentations in a few areas, and sone
of them are obvi ous.

MR, LASH: Sure.

CHAI RVAN DENNI NG We're going to want
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to certainly focus on the results of the accident
anal yses. But sonme other areas that aren't
necessarily problens, but which ones has to | ook at
like potential for vibrations and stuff |ike that.
| think your story today was quite good on that.
W' Il have to abbreviate those.

And we'll give you sonme nore gui dance as
to what the presentations.

MR. LASH. | appreciate that. | was going
to ask you for that guidance. And | appreciate
t hat .

CHAI RMAN DENNI NG Yes. | think that
rather than attenpting to really lay it out at this
neeting, Ralph will send you a nessage that kind of
i ndi cates how nuch tinme to figure on

MR. LASH Ckay. Good.

CHAI RVAN DENNI NG And i n which areas.

MR. LASH. Very good.

CHAI RVAN DENNI NG  But there's nothing
m ssing that | see, you know, that we're going to
have to have additional things. It's really a matter
of conpressing and perhaps elimnating in some
areas. And fromthe Staff's side, | think it's going
to be an elimnation in a lot of areas of sonme of

the reviews that were of value to us to make sure
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that we saw that they had been conprehensive in
their reviews and to see what their considerations
were, but as far as the full Conmittee is concerned
| think would be unnecessarily duplicative.

MR. LASH. Ckay. Thank you

CHAI RVAN DENNI NG Ckay?

MR. LASH. | do have anot her question,
t hough.

CHAI RVAN DENNI NG Yes.

MR. LASH And that is just to confirmli
t hi nk we' ve been checking all along. | don't believe

we owe the Subcomm ttee anything?

CHAI RVAN DENNI NG Let e just see if
Ral ph agr ees.

MR CARUSO That's correct.

CHAI RVAN DENNI NG Although it | ooked at
some points |ike there m ght be, everything has been
provi ded that we had asked for.

MR. LASH. Ckay.

MEMBER SIEBER: Well, if Ral ph has sone
of this typical --

MR CARUSC |I'Il be getting a copy of
the WRP-2M |'Il send you off that today or
t onor r ow.

MR. LASH. Ckay. Good.
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CHAI RVAN DENNI NG Ckay?

DR. BANERJEE: And ATWS, | guess, but
you have that.

MR CARUSG And I'll give you a copy of
BACCHUS, t oo.

CHAI RVAN DENNI NG Yes. Yes.

MR. LASH. Very good. | would like to
t hank the Subcommttee for allowi ng us to nmake this
presentation of our power uprate proposal.

|"d also in your presence |ike to thank
my team which includes the subcontractors from
West i nghouse and Stone & Webster for supporting us.
The fol ks worked very hard. Their preparations were
very thorough and I think that bore itself out in
their presentations. So | thank the team as well.

That's it.

CHAI RVAN DENNI NG Thank you.

MR. LASH. Thank you.

CHAI RVAN DENNI NG And wr appi hg up for
the Staff?

MR. COLBURN. | don't have any slides,
so | can do that from here.

My name is Tim Col burn agai n.

And I'd just like to thank the

Subconmittee also for allowing the Staff to nmake its
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present ati on.

W reviewed the licensee's subnmtta
against all of the areas in the Review Standard RS-
001. We had a challenging review There were
numer ous requests for additional information we
provided to the |licensee, but they stepped up and
provi ded i nformati on every tine we asked them
guestions that resolved all of our issues.

The Staff believes that the |icensee has
done a very good job in resolving the open itens
that we have along the review path and also in
ultimately denonstrating that they can adequately
and safely inplenent the power uprate of 8 percent
for Beaver Valley Units 1 and 2.

And, again, look forward to whatever
gui dance the Committee would |ike to provide us on
preparing for the full Conmttee.

CHAI RVAN DENNI NG Very good. Thank
you.

Any questions or conments fromthe
Subcommi tt ee?

Anyt hing el se we want to di scuss before

MEMBER WALLIS: Well | think we shoul d

establish that we don't have any sort of outstanding
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guestions or anyt hing.

CHAI RVAN DENNI NG Absol utely. Jack, do
you want to start off?

MEMBER SIEBER: | would indicate that |
wor ked at Beaver Valley for many years. So | don't
have a bias one way or anot her.

When | read the application and through
the SER, | found the application pretty easy to
read, it was straightforward, easy to foll ow,
| egi bl e, nade sense. On the other hand, that was
your second shot at it, | think.

In the SER it indicates a | ot of
requests for additional information that tell ne
that maybe the first application wasn't rea
conpl et e.

On the other hand, all of that has been
remedi ed and | think the docunent is in good shape.
And | think the nodifications that you intend to
make on the plant are reasonable. The EPU | evel
that you chose is reasonabl e because you still
remain sort of in the mddle of the pack as far
experience is concerned. There are a nunber of
plants |ike yours that operate basically with the
same paranmeters. So you're not blazing ground in

t hat ar ea.
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| was inpressed with the presentations.
| think that they denonstrated a good know edge of
anal ytical methods that were used and what they
nmeant. And | congratul ate your staff for that.

W had a discussion with sonme of your
folks at the G nna EPU and | noted that you've been
sendi ng people out to see what goes on in these
neetings as a way to prepare for this neeting. And,
obvi ously, you learned a | ot because this neeting in
my opinion went very well. The questions that we
asked and that were inportant were answered well and
with the anal ytical backup and operating experience
backup. And | think those factors are inportant.

As far as issues are concerned, | don't
see any issues that arise fromthis application
And | agree with the Staff's conclusions. And when
we get an opportunity to vote on Rich's letter which
he'll wite, hopefully --

CHAI RMAN DENNING 1'd better. They
don't pay ne ot herw se.

MEMBER SIEBER. -- | personally feel in
the affirmative at this time with regard to granting
t he uprate.

So that would be my concl usion.

CHAI RVAN DENNI NG  Thank you
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Sanj oy, do you want to comrent ?

DR. BANERJEE: | think that the approach
taken is quite conservative and lies within the
bound of what has been done before. So |I have no
parti cul ar concerns.

| think 1'd like to followup a little
bit more on the fate of the boron, which I will do
when | look at the BACCHUS report. And a little bit
nore on the refluxing nod. But other than that, |
have no major points. But the applicant doesn't
really have to supply any nore information at this
tinme.

CHAI RVAN DENNI NG Let nme interject that
with regards to the boron, | think there is nore
work that has to be done here. But not within the
context of this EPU. And | have sone
recommendations that | will to the Staff about how I
t hi nk that ought to be done there.

DR. BANERJEE: Far nore generic issues
whi ch --

CHAI RVAN DENNI NG Yes.

DR. BANERJEE: -- should not necessarily
be a burden on the applicant.

CHAI RVAN DENNI NG Yes.

MEMBER SI EBER: Yes, | agree with that.
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CHAI RVAN DENNI NG~ Grahanf?

MEMBER WALLIS: Well, I'mglad Jack made
t he speech, now | don't have to nake it. |'mpretty
satisfied with what |'ve heard.

| think in front of the full Commttee
you just have to present the key things and what are
the main effects of the EPU as they effect the
criteria for reactor safety; how do you neet those
criteria. That's really the main issue.

Try to avoid a | ong discussion on PRA
because, you know, the changes are so very snal
they don't effect the ultimte deci sion.

CHAI RVAN DENNI NG Ckay.

MEMBER WALLIS: | think there are sone
of these questions |like the boron thing that we keep
coming up with need to be resolved better at sone
time. But that's not sonething we should hang on
this particular |icensee.

Thank you.

CHAI RVAN DENNI NG Ton?

MEMBER KRESS: | think it's all been
sai d.

CHAI RVAN DENNING Ot o?

MEMBER MAYNARD: | think it's all been
sai d, too.
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CHAI RMAN DENNI NG | think it's all been

sai d, too.
W' r e adj our ned.
(Whereupon, at 12:01 p.m the neeting

was adj our ned.)
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P-ROCEEDI-NGS
8:33 a. m

CHAI RVAN DENNI NG W are now back in
session. And this is Wdnesday, April the 26th.
And we're going to start off discussing nechani cal
i npacts and M ke Test a.

MR TESTA: First I1'd like to thank the
Commttee for the opportunity to speak here today.
My name is Mke Testa, |I'mthe extended power uprate
Proj ect Manager for Beaver Valley.

A little background on nyself. | have
23 years of experience at Beaver Vall ey Power
Station. The last five year |'ve been the uprate
Project Manager and | also was on the full potential
proj ect fromthe beginning.

Today |I'l1l be discussing the mechani cal
i npacts that the uprate has on Beaver Valley Power
St ati on.

Next slide, John.

"1l be discussing the steam generators,
bal ance of plant heat exchangers, vibration
noni toring programfor the secondary piping systens,
cooling water systens and fl ow accel erated
corrosion, of which we'll have our program owner

come up and speak on that program
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Today if there's any questions, | have
Jeff Hall from Westinghouse to assist ne as well as
Bob Bain from Stone & Webster.

For steam generator vibration, we |ooked
at the first thing, we used a thermal -hydraulic code
At hos that conputes the thernal -hydraulic paraneters
t he tubes so the tube bundl e woul d be subjected to.

W | ooked at the vibration potential in
t he U-bend and tube bundl e entrance region. Qut of
two vi bration nmechanisns that were considered, were
fluid-elastic instability, vortex sheddi ng and
random t ur bul ent excitation.

And we al so | ooked at tube wear. And
that's tube wear in the U-bed radio at the
antivibration bar interface.

The tube bundles, just the difference
between the units now. For Unit 1 we replaced the
st eam generators. W di scussed that yesterday. Mde
54. Just installed in fact a few weeks ago here.

The nodel 54 was designed for uprate conditions so
the stress report, the design report considered
upr at e.

For Unit 2 we have the Series 51 steam

generator, of course, which now will see increased

fl ow because the uprate.
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W reviewed the --

MEMBER WALLIS: | presune the steam
generators is plural and you installed three of
t henf®?

MR TESTA: Yes.

MEMBER WALLIS: Not just one?

MR TESTA: Yes, correct. That's
correct. Yes. Three |loop PWR 3 steam generators.

W | ooked at the flow induced vibration
effects --

DR BANERJEE: What's the difference
bet ween the two?

MR TESTA: Between a nodel 54 and 517

Jeff?

MR HALL: Yes. This is Jeff Hall from
West i nghouse.

The differences are really many. Wth
respect to the tube naterial itself the 51Mis a 600
mm t ubi ng where the 54F is a 690 thermally treated
tubi ng. So issues such as stress cracking are
greatly reduced with the new nodel generator.

The support plates are stainless for the
new nodel generator versus carbon steel support
pl at es.

The antivibration bars are better
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designed for the new unit.

DR BANERJEE: What does that better
desi gn nean?

MR. HALL: The support conditions are
nore assured. Were for the 51M soneti mes you coul d
pi ck up gaps between AVBs and the tubes, with the
newer design with the reduced gaps you have a
reduced potential for wear at the AVB sites.

DR. BANERJEE: So are these just gaps or
are there actually things holding the tubes in
pl ace?

MR. HALL: Well, you could think of it
as a bar that's inserted between the tubes in the U
bend region. |It's a flat bar. Essentially it
provi des a support location to prevent the tube from
noving in the out of plane direction.

DR. BANERJEE: But they're not broach
pl ates or anything like that?

MR HALL: Well with respect to the
support plates. The support plates are in fact
br oached.

DR. BANERJEE: (kay.

MR HALL: Were the 51Mis a circular
drilled hole.

DR BANERJEE: And the 54F?
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10
MR. HALL: The 54F is a broached

configuration.

MR. KAMVERDI NER  Excuse ne, Jeff. This
is Geg Kamerdi ner.

Back on the AVBs, the other difference
with the 54Fs, there's an extra set of AVBs. b51s
have two sets of AVBs, the 54s have three. So
there's nore support in the upper bundl e because
there is an extra set of AVBs in the 54.

DR BANERJEE: And the nunber of tubes
are the sane?

MR. KAMVERDI NER: There's approxi mately
400 tubes nore in the 54?

MR HALL: Yes.

DR BANERJEE: Four hundred out of how
many?

MR. KAMVERDI NER:  The 51Ms have 3, 376.
The 54s approxi mately 400 nore.

DR BANERJEE: Ten percent nore?

MR. KAMVERDI NER:  Yes.

DR BANERJEE: Thanks.

MR. KAMVERDI NER: Fifty-four stands for
54,000 square feet of heat transfer area. The 51, is
51, 000 square feet.

DR. BANERJEE: Thank you.
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MEMBER WALLIS: So the AVBs limt the

anplitude of the oscillation, but they also give the
t ubes sonething to rub against, to bang agai nst?

MR HALL: Yes.

MEMBER WALLIS: Well, they're good and
bad at the same tine in a way.

MR. HALL: Beg your pardon?

MEMBER WALLIS: They're both and bad?

MR. HALL: Well, yes. No, they're
actually all good.

MEMBER WALLIS: Ckay. But it says here
tube wear at IBBs. There is some rubbing or
somet hi ng goi ng on?

MR. HALL: Yes. And that's primarily a
result of the fit up between the tube and the bar
itself. If you have the ability to nove back and
forth, well the tube is going to nove back and
forth. But if you're holding it sufficiently so
that you don't have relative notion, well then you
don't get wear.

MEMBER SI EBER: The AVBs go in the U
bend area, not bel ow?

MR HALL: That's correct.

MEMBER S| EBER:  The ol d ones sonetines

they weren't |ong enough to catch all the tubes. So
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you would end up with a tube that's not supported.

MR. HALL: Yes. And actually in both
cases, the 51 in particular, there are sone tubes in
the U-bend region that are unsupport ed.

MR. TESTA: And actually, that's a | ead
in for the next bullet where we | ooked at -- go
back, John

Yes for Unit 2 again for the series 51,
unsupported U bends were reviewed for increased
fatigue. And because the anal ysis that was
performed, there was six tubes that we had to take
out of service. And we did that.

kay. As far as the next slide here, |
just wanted to touch on the steamdryer. Again,
| ook at the conparison between the PWR and the BWR
Just a little description on the secondary steam
dryers on the steam generators. Now the main
difference is between the 51 and the 54 is that the
51s have a two tier arrangenent for the secondary
dryers. | have sketch behind this to show that,
whereas the nodel 54 has a single tear arrangenent.

It's better illustrated here. Again,
with the 51 they have two tiers of secondary steam
dryers. You can see the lines that are drawn. The

steam cones up and enters into the side region of
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t he secondary dryer and then flows up, cones up
t hrough and then has a natural progression up
t hrough the secondary dryers.

The flow velocity in that region is on
the order of 3% to 4 feet per second. And you can
see the vicinity of the nozzle region there's no
structural conmponents within the vicinity of the
nozzl e.

CHAI RMAN DENNING | realize that later
you're going to talk a little bit about experience.
But could you tell us at this point how rmuch
experience is there with the 51 at the conditions
that you're now going to go to?

MR. HALL: Wth respect to these
conditions there's an i nmense anount of experience.
These steamdryers, this configuration is used in a
mul ti tude of steam generator nodels, not just the
51s. The D nodels, D2, D3, D4, D5 all have a very
simlar arrangenent. 54F a very simlar
arrangenents. The Fs all have a two tier
arrangenent.

The velocities com ng out of that area
are all pretty rmuch of the same order of nagnitude.
| nmean, a couple of feet per second one way or the

other, but they're all essentially the sane.
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Totally different orders of nagnitude than sone of
the boiling water reactor dryers.

MEMBER SI EBER: Well, the one thing you
don't have is a 180 degree change of direction.

MR. HALL: And all the consequences of
that with respect to the turbul ence that you can
get, yes. It's all pretty nmuch it comes out of the
steamdryers and it continues on right up to the
st eam nozzl e.

MEMBER S| EBER: The velocities are
pretty low. They're like --

DR. BANERJEE: Can you stay there. Can
you go back to that slide?

MR TESTA: That one?

DR. BANERJEE: No, no, no.

MEMBER WALLIS: The velocities?

DR. BANERJEE: Yes.

MEMBER WALLIS: The one with the
velocities, 107.

DR BANERJEE: The velocities.

MEMBER WALLIS: That's it.

DR. BANERJEE: That's it.

MEMBER WALLIS: There's no history of
problems with these dryers, | understand?

MR. TESTA: That's correct. |In fact here
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fromthis slide here it was to conpare, again the 51
to the BWR. You can see that they have | ow

vel ocities up through the dryers at 3% to 4 feet per
second where the BWR was on the order of 100 feet
per second. And there have been no operati onal

i ssues reported in the 51s or the 54s.

W had a backup slide just to show the
operating experience.

DR. BANERJEE: Can you, please?

MR. TESTA: Sure. kay. So for
exanpl e, you know, well Beaver Valley which is going
to operate at 2910. The difference with the nodel
54 one tier secondary dryer in the Unit 2, with two
tier you can see the conparison to the other plants
that utilize the simlar secondary steam dryer
arrangenent .

MR HALL: Yes, but these are not the
only plants to have this particul ar dryer
arrangenent, too. There's nmany nore.

MEMBER SI EBER As far as negawatt
production, Beaver Valley and North Anna are about
the sane so the operating experience from North Anna
at that power level, it's got a fair anount of tine
behind it.

MR. TESTA: That's correct.
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MEMBER SIEBER: So they aren't really

br eaki ng any new ground here.

MR TESTA: In fact, North Anna is on
the list here where they' re operating at 2905.

MEMBER SI EBER. Got them beat by five?

MR. TESTA: Yes. Ckay. Ckay, John.
No, go forward.

Now i f there's no other questions on the
st eam generator, we al so | ooked at bal ance of pl ant
heat exchangers. Fromthe uprate |ooking at the
heat bal ance and the flow paraneters that the
equi pnent woul d be subjected to. W | ooked at the
feedwat er heaters and the feedwater heaters wll
operate within the design capacity.

The noi sture separator reheaters, we
went back to the vendor. W had a specific analysis
performed to show acceptability under the increased
flows.

As we nentioned yesterday, one of the
nodi fications that we're going to do is on the
condenser. Now our Unit 1 condenser was retubed a
whil e back. And at that tinme the condenser was
staked. Prior to the power escalation we will be
taki ng the condenser in order to limt the tube

vi brati on.
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Vibration nonitoring. This is a
nmoni toring programfor the secondary side for the
bal ance of plant piping. We're going to nonitor the
secondary systenms pre and post-EPU. This is going
to include baseline wal kdowns on each of the plants
whi ch we' ve al ready done. W have docunented
wal kdowns.

Areas of interest where there's |evel of
vibration that causes us to pay particular attention
as we escal ate power, we've identified those
| ocati ons.

Al this is within the gui dance of ASME
OM Part 3 that prescribes the wal kdowns or the
acceptance criteria that could be used and the
nmet hod of perform ng this program

CHAI RVAN DENNI NG  Coul d you help nme a
little bit on a wal kdown where you're | ooking for
vi bration, what does one do quantitatively there?

MR. TESTA: Ckay. Wat we do there is,
for exanple, we came up with a screening criteria.
W' re | ooking at the displacenent |1'd say on the
order of an eighth of an inch. And we'll walk it
down to see if there's any signs, any noticeable
signs of vibration. And we basically have

docurented fromthe plant, basically going from say
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conmponent to conponent, basically identifying if we
have vi bration |levels that woul d exceed that limt.

CHAI RMAN DENNI NG Vi sual | y?

MR. TESTA: Visually. That's correct.

| have Bob Bain from Stone & Webster.

If you' d like to add?

MR BAIN. Yes. This is Bob Bain from
St one & Webster.

W followed the basic guidance of OVB as
M ke says. The first test criterion we used was
vi sual on displacenent of an eighth of an inch,
which is within the guidance provided in OVB. They
al l ow for visual measurenents using sinple devices
such as rulers, hand held type mechanical sinple
devices like pencils, literally. And an eighth of
an inch peak to peak displacenent is easily visual
on a focused wal kdown. And as M ke says, these
wal kdowns were basically focused.

Over the last three or four years,
actually, we took a schematics and basically
connected the dots fromequipnment. So from punp to
val ve, valve to vent or drain, vent or drain to
branch lines. So it was a focused wal kdown | ooki ng
at the piping, the conponents as well as the support

har dwar e
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And any observation, again eighth of an
inch was a fairly stringent criteria. Easily
visually noted. That would get it onto this |ist of
interest, as Mke identified.

And we followed up that |ist of interest
literally over the last three or four years for both
units.

CHAI RVAN DENNING |Is there quantitative
stuff that one can do? | nean, are there instrunents
that you can go and put it up against the machi ne?
| nean, the equipnent --

MR TESTA: Yes, there are.

CHAI RVAN DENNI NG -- and have a neasure
of not only the displacenent but the frequency?

MR. TESTA: Yes. There's a portable
devi ce, hand held accel eronmeters. And, again, we
conduct these wal kdowns. We use the experienced
engineers. And if there's any question about the
acceptance of the level of vibration, then we wll
use accel eroneters to record the displacenent and
t he frequency.

MR. BAIN. Yes. This is Bob Bai n again.

And this hand held equi pnrent that M ke
references actually gives you data in displacenent

or velocity or acceleration. And OVB allows you to
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do nore detailed evaluations if required using

vel ocity or displacenent data. So the hand held is
a good device to give you the next |evel of detai
guantitatively.

MR. TESTA: (Ckay. Just the last nention
here, large equiprment |ike the reactor cool ant punp
and the turbine have continuous nonitoring
avai lable. So we'll be nonitoring that as we
escal ate power.

Ckay, John.

Now t he next area we |ooked at is
cooling systenms. The bottomline here is that the
systens renmai n capabl e of dissipating heat for
nor mal shutdown and acci dent conditi ons.

VEE | ooked at these follow ng systens,
the fl ows were adequate wi thout nodification:

The river water system Beaver Valley 1
t he equi val ent system service water for Unit 2;

The conponent cool i ng water;

Resi dual heat renoval, and;

The safety injection contai nment
depressuri zati on system which uses the recirc spray
heat exchangers.

Next slide.

Spent fuel cooling. We | ooked at spent
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fuel cooling. As part of the project or the overal
initiative, which we started we said five to six
years ago, we |ooked at spent fuel cooling. And
there was an anmendnment that we put in where we

| ooked at the offload tinme. At that time we
performed the analysis to incorporate the uprate
decay heat | oads.

MEMBER KRESS: Do you have dry casks on
the site?

MR. TESTA: Not at this point, no.

Still use the fuel pool.

MEMBER WALLIS: | think |I renmenber your
burnup is the sane as it was before essentially, is
that right?

MR TESTA: Yes, | believe so. Yes.

The | ast area to touch on here is the
auxi liary feedwater system The auxiliary feedwater
is fed fromthe condensate storage tank. The
condensate storage tank is sized for 9 hours of hot
standby conditions. And with the uprate or the
i ncreased decay heat, we've revised the tech specs
to require 130,000 gall ons useabl e vol une for each
of the tanks for both Unit 1 and Unit 2.

The other thing with the aux feedwater

system there were two accidents: The feedline
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break and | oss of normal feed that required us
crediting two aux feed punps.

CHAI RVAN DENNI NG | didn't understand
with regards to the tech spec Iimt and the 130, 000
gal l ons. What do you do physically to assure that?

MR. TESTA: Basically we have the
cal cul ated tank volunme and maintain a | evel on the
t ank.

CHAI RVAN DENNING So it's a level on
the tank that has to be assured now that it's
slightly higher than it was previously?

MR TESTA: Yes. Yes.

CHAI RVAN DENNI NG Got cha.

MR. DURKOSH: This is Don Durkosh from
Beaver Vall ey Operations.

Basically we obtained curves that show
based on indications available to us what the vol une
is. And on every shift we have mninmum | evel s that
we're required to verify on a shiftly basis. So
that's how we mai ntain our mninmmtech spec val ues.

MEMBER MAYNARD: You didn't nake any
nodi fications to the tank. You're just changing the
| evel setpoint there.

MR TESTA: That's correct. That's

correct.
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MR. CARUSC  Why woul d you not normally

keep the tank full?

MEMBER SIEBER: It goes up and down. You
have to have surge vol une.

MR. TESTA: To answer that question we
normally do. As part of the review of our L5 |ogs
we typically, our levels are high. Wat we try to do
is basically clear the alarns. W have a |ow al arm
that indicates we're approaching a tech spec limt.
And normally we have a high alarmvery close to the
overflow. So we try to maintain it within that
range so we have no alarns in the control room

MR. TESTA: (Ckay. Again, just to finish
this out here, there are two accidents that required
us to credit two punps. This was already in place
for Unit 2. And with the revised analysis Unit 1
will now require two punps also for these two
accidents. |It's basically accounting for the
i ncreased decay heat plus the addition of the
cavitating venturies, which puts a little nore
systemresi stance into the system

CHAI RVAN DENNI NG  And that's two out of
how many?

MR TESTA: Two out of three.

CHAl RMAN DENNING And it had been one
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out of three?

MR TESTA: It had been one out of
three, just for Unit 1. Unit 2 was already
crediting two punps.

Ckay. Well, this conpletes ny part of
t he discussion. | have Dave G abski here, which
he's our flow accel erated corrosi on program owner,
and he'll talk about the program

Thank you.

MR GRABSKI: As MKke said, |I'm Dave
Grabski. | amthe FAC program owner.

Alittle background. |I'm a FirstEnergy
enpl oyee. | worked at Beaver Vall ey and before that
Shi ppi ngport Atom c Power Station for a conbined 26
years.

| " ve been the FAC program owner since
the early '90s.

Next slide.

The first bullet, the EPU effects
eval uat ed usi ng CHECWORKS. So we' ve taken the
revi sed heat bal ance di agram paraneters and usi ng
t he CHECWORKS nodel s determ ned anal ytical ly what
we' d expect as far as our wear rates. Wth nost
uprates, we've seen an increase in velocity and

tenperature. And those two factors play differently
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with different systens. Sonme systens we' ve seen a
decrease in our wear rates, and others we've seen a
slight increase.

The feedwater and extraction steam
systens, those systens had a decrease. Systens |ike
t he feedwater heater drains, condensate have
i ncreased. Again, because of the play of those
different paraneters: Velocity and tenperature
mai nly.

In preparation for the uprate we've
actually replaced two extraction steam Ts because
of the increase in our SMR relief valve set point
that has cut into our margin between our neasured
wal I thickness and our required wall thickness.
Extraction steamis one system at Beaver Valley that
does wear due to the flow accel erated corrosion
mechani sm

CHAI RMAN DENNI NG  So there wasn't a
mat eri als change, it was just a thickness change?

MR. GRABSKI: We have upgraded the
material to a chrone-nolly. Basically anytine we
make pi ping replacenents at Beaver Valley, we'll
upgrade to a chrome-nolly. Chronme-nolly is much
nore resistent to this particul ar degradation

mechani sm
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Based on the engi neering eval uation
we're going to focus on a few nore systenms. Well,
not nore systens, but nore conponents within those
systens, on those systens that we expect an increase
in velocity. Minly our noisture -- or | should say
the heat drain systemfromour 4th to 5th point
heaters, we had a significant velocity there. So
we're going to focus exam nations in the next outage
there to get a baseline where we're at. And in the
future go back to these areas to see how they're
doi ng.

And there's some conponents at Beaver
Valley 1 and 2 in the 4th point heat drain |ine.
It's showing you in the next to the last colum
there sone of the wear rates we saw before the
outage. Very low. And heater drains is a | ow wear
system at Beaver Valley. But we do see sone
i ncreases based on the uprate.

DR. BANERJEE: Do you have a di agram

showi ng where these conponents are in the steam

cycl e?

MR GRABSKI: | don't have --

DR BANERJEE: | have no idea where the
four point heat is or what -- | imagine that it's

extraction --
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MEMBER WALLIS: This is a preheater.

DR BANERJEE: Preheater?

MR GRABSKI: Yes. W have six --

MEMBER WALLIS: Well, these aren't
safety concerns anyway. These are just
enbarrassnments for you if you break a pipe, it mght
be dangerous for anyone who is around the pipe.

MR. GRABSKI: It could be a personnel
i ssue.

MEMBER WALLIS: It's dangerous for your
people, but it's not a nuclear --

MR GRABSKI: That's correct. This is a
non-safety rel ated piping systens.

MR STORLIS: M name is Ceorge Storlis.
"' ma FENOC enpl oyee.

An in Qperations | can get a little bit
of perspective to what the feed heater string is.
The feed heater string is conprom sed of six feed
heaters in line with the condensate feed systemto
preheat the feed. The fourth point is fourth in
line, the sixth point being the | owest energy or
| onest pressure systemand the first point being an
extraction steam of hi ghest pressure off of the
turbine cycle. And the fourth point is in route to

t hat .
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And we're tal king pressures,
tenperatures that conplinent the feedwater heat up
t hat approaches the 440 degrees or so when it
ultimately is arriving at the steam generators. So
it takes a portion of the energy fromthe turbine
cycle and uses that to preheat the steam and the
shel f tube arrangenent.

And that's the basics of it. |If there's
any questions, please ask.

DR. BANERJEE: |s the steamwet at this

poi nt ?

MR STORLIS: Yes. Yes.

DR. BANERJEE: What's the quality?

MR. STORLIS: Wthout having the curves
and the diagramin front of me, | can't speak to

that, that specific quality.

MR. KAMVERDI NER: Probably sonme in the
90s.

MEMBER WALLIS: Pretty high

MR TESTA: This is Mke Testa.

W have a heat bal ance di agram naybe
t hat woul d hel p.

DR. BANERJEE: Does it show quality at
vari ous points, extraction points?

MEMBER S| EBER: That chart woul d work.
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DR. BANERJEE: | can't do it in my head.

MEMBER WALLIS: And the problemis the
wet ness, presumably.

DR BANERJEE: Yes, the wetness.

MEMBER WALLIS: But it's a few percent.
It's not a hunbngous anount or is it designed to
extract in a way that it separates the wall, and it
woul d be wetter, wouldn't it?

MR. GRABSKI: Actually the steamquality
is fairly |ow

MEMBER WALLIS: That's in the turbine.
But when you extract, don't you sort of have
something that's centrifugally separates or anything
i ke that?

MR. GRABSKI: W have steamtraps and
orifices to pull off the noisture.

MEMBER WALLIS: It's an oxidate or

whatever it is that cones out, ends up in sone

condensate -- where does it go?
MR, GRABSKI: It varies with the system
that mght be wearing. |If you' re feedwater's

wearing, you're going to get it in the steam
generators on secondary side. A lot of the heater
drains go to a receiver tank.

MEMBER WALLI'S: The crude appears in the
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steam generator. Were does the stuff that's worn
away fromthe pipe?

MR. GRABSKI: Again, depending on what
systemit's in. The heat drains, there's a heat
drain receiver tank that it could filter out at. W
do have -- do you have sonething?

MR. HANLEY: Yes. Norm Hanley from
St one & Webster.

Al'l the secondary side condensate and
extraction steam heater drains all recovered. Sone
of it cascades back to the condenser, sone of it's
punped forward to the feed punp suction. So it is
all recovered.

MEMBER WALLIS: Isn't a lot of it
di ssolved and then it appears sonewhere else in an--

MEMBER S| EBER: Heater drain and steam
gener at or .

MEMBER WALLIS: In these steam
generat or ?

MEMBER SI EBER: Yes. There is a bl ow
down |ine on the steam generator.

MR. HANLEY: Right. There's a bl ow down
in the steam generator. They al so sanple the
secondary si de.

MEMBER MAYNARD: Well, do you have
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condensate polishers? Do you run it through --
MEMBER SIEBER Only on Unit 2.
MEMBER MAYNARD: Only on Unit 2.
CHAI RMAN DENNI NG  Can you comment on
t he accuracy of CHECWORKS? | nean, obviously, it's
not the four significant figures that's in that
t abl e.
MR. GRABSKI: Basically the nodels wll
i mprove with the nunber of exam nations you do on
the system It correlates with the data you have.
So without any data, | would take it as just a
ranki ng. And that's what we use it for, as a
ranki ng. But actually in our extraction steam which
we exani ne the heck out of, they actually correlate
pretty well once you get enough data in there.
MEMBER MAYNARD: | take it you al so use
i ndustry experience what's found at other places --
MR. GRABSKI: Ch, absolutely. Qur
exam nations are the backbone. But certainly ops
experience, trending of data at our plants and then
that's all factored in.
DR. BANERJEE: 1s there any increased
erosion due to the wet steam the velocities being
somewhat hi gher or --

MR GRABSKI: Yes. That's in the
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CHECWORKS al gorithm hi gher velocity results in a

hi gher wear rate.

DR BANERJEE: Due to erosion or is it
sone erosion/corrosion?

MEMBER WALLIS: | suspect it includes
bot h erosion --

MR GRABSKI: The FAC takes in the both.
That's the nechani sm

DR. BANERJEE: But does it al so depend- -
does this depend on the wetness as well?

MR. GRABSKI: Absolutely. That's a
factor in the algorithm

DR BANERJEE: You feed this stuff into
CHECWORKS and out comes these nunbers?

MR GRABSKI: Yes.

DR. BANERJEE: Hopefully.

MR. GRABSKI: Hopefully, yes.

DR. BANERJEE: Yes. Who devel oped this
t hi ng?

MR. GRABSKI: EPRI devel oped CHECWORKS.
And it's the industry --

DR. BANERJEE: Probably validated
agai nst data?

MR. GRABSKI: They call it an enpirical

study --
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DR. BANERJEE: | see.

MR GRABSKI: -- based on lab and actual
events in the industry.

MEMBER KRESS: There's sort of a
Bayesi an update. You go in and inspect and you
conpare the inspection findings, and then you adj ust
CHECWORKS to better agree with your findings?

MEMBER WALLI'S: Learns about your --

MEMBER SI EBER: Putting your own data --

MR. GRABSKI: Exactly. As | said, they
call it a pass one without any data. Once you get
enough data in there, it correlates itself. And you
have a line correlation factor, it's call ed.

DR. BANERJEE: So the predicative
capability is always in question of these types of
things? It's only as good as your database?

MEMBER SIEBER. By the time you are
ready to decomm ssion the plant, it will be very --

DR BANERJEE: Yes, it'll be excellent
by them

MEMBER KRESS: O by the tinme you're
ready for a |license extension.

DR. BANERJEE: Extrapol ation is always
dangers in these sorts of things. There's no theory

or nodel there, right?
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MR. GRABSKI: Well though EPRI calls it

a nodel and it certainly does take into
consideration velocity, tenperature --

MEMBER MAYNARD: And geonetry, right?

MR. GRABSKI: And geonetry. Exactly.
But again, it's as good as the data you're putting
into it at the point.

DR. BANERJEE: Let's inmgine that we
take this today with the data you' ve got and try to
predict what will happen two years fromnow. Has it
ever been tested in this node to show whether it
gi ves a reasonabl e prediction?

MR GRABSKI: Yes, | think it has.

DR BANERJEE: It does?

MR GRABSKI: Yes, it does. It
certainly. Yes. It'll give you --

MEMBER MAYNARD: Isn't the main purpose
of it, though, to predict areas where you may have
hi gh wear rates and that you inspect those and that
you put those in your trending progran? And you're
actually using nore actual trend data than you are a
prediction fromthe programas to when that |ine
m ght break?

MR. GRABSKI: Exactly. It gives you the

pl aces to look first. The hi ghest susceptible Iine.
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And | think it does a very good job of that. But

once you get into a qualitative or quantitative
neasure, that's when you need to get sone data in
there to verify what the nodel is telling you

You may be right on the noney, but again
once you get nore and nore data in there, you
correlate the nodel and then it becones a very good
predictive tool.

MEMBER MAYNARD: Yes. Mst of the plants
do a |l ot of neasuring of a |arge nunber of areas
where they neasure and periodically do that so they
can see what's trending.

MR. GRABSKI: Exactly.

MEMBER MAYNARD: It's not just using a
conputer programto --

MR. GRABSKI: No. Your data proves it,
but it's a great start because it's going to tell
you that this T is nore susceptible than this T,
el bow to el bow.

MEMBER MAYNARD: But again that's the
way the nucl ear safety issue other than if it could
result in an unnecessary plant transient or it may
be a personnel safety, but froma nuclear safety
accident it's not.

MR. GRABSKI: That's true.
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MEMBER SIEBER: And if you take a big

fitting like an elbow or a T, a single neasurenent
i s inadequate. You have to basically put a grid on
that fitting.

MR. GRABSKI: Right.

MEMBER S| EBER: Take a | ot of
nmeasurenents of different positions. Because the
wear will be local to soneplace where there is an
eddy in the flow stream

MR GRABSKI: That's correct.

DR. BANERJEE: Have you seen any erosion
in the high pressure stages?

MR GRABSKI: Excuse ne?

DR. BANERJEE: Did you see any erosion
at all in the high pressure stages?

MEMBER SI EBER  Main feed?

DR. BANERJEE: Yes.

MR GRABSKI: Sone feedwater, we have
very | ow wear rates there. In our main steam com ng
off the steam generators, we haven't seen any wear--

DR BANERJEE: What about the turbine
pl ates, any erosion there, high pressure plates?

MR GRABSKI: | don't know. That's not
nmy expertise on the turbine.

MEMBER S| EBER: But general ly speaki ng- -
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DR. BANERJEE: You shoul d have any.

MEMBER SI EBER. -- what erosion you see,
you see at the very -- the exhaust end of the
turbine. And if your noisture separators and
everything are working properly, you don't see
hardly anything at all.

DR. BANERJEE: Not in nuclear plants,
but some fossil plants you do because of the oxide--

MEMBER SI EBER: Wl |, generally the
fossil plants are better than the nukes because they
operate at a higher tenperature.

MR GRABSKI: That's true.

DR BANERJEE: Yes. But the oxide fl akes
come and hit the high pressure stages sonetines,
dependi ng on how you cycle the plant. But you don't
see any so the higher velocity doesn't give you a
probl enf

MR. GRABSKI: Again, |I'mnot a turbine
guy.

DR. BANERJEE: Right.

MEMBER WALLIS: It's not a nuclear
problem It's not a nuclear safety problem Just
expensive if you have to fix the turbine.

CHAI RVAN DENNING | think we're

conpl eted them yes?
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MR. GRABSKI: Yes, unless you have any
guesti ons.

CHAI RVAN DENNING | think we're good
Thank you.

MR GRABSKI: Thanks.

CHAI RVMAN DENNI NG And | think NRR now
is going to present in the sane basic area.

MEMBER WALLIS: They're going to defend
CHECWORKS, are they?

CHAI RVAN DENNI NG You can go ahead.

MR. SCARBROUGH: Thank you.

Good norning. |I'm Tom Scar brough in the
Di vision of Conmponent Integrity of NRR And with ne
today is the Branch Chief in Division Engineering,
Kamal Manoly and Dr. John Wi.

W're going to tal k about the
engi neering nechani cs aspects of the review. In
ternms of the conponents eval uated, they included the
reactor vessel, the internals, the nozzles,
supports, control rod drive mechani sns, the steam
generator, reactor cool ant punps, the pressurizer
and the supports, nuclear steam supply system and
bal ance of plant piping systens and supports and
safety related punps and val ves. Mtor operated

val ves, air operated valves and safety relief
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val ves.

The scope of the review included the
i npact of the EPU conditions due to changes in
system pressure, tenperature and flow rate.

The review of the |icensee's eval uations
of EPU conditions including the anal yti cal
nmet hodol ogy, | oads, flowinduced vibration,
cal cul ated stressed and cumrul ative fatigue usage
factors, acceptance criteria, ASME codes and
addenda, functionality inpact of EPU on Generic
Letter 89-10 for notor operated val ves and Ceneric
Letter 95-07 for pressure |ocking and therm
bi ndi ng of power operated val ves.

The |icense's EPU eval uati on does
i ncorporate an inproved | eak before break criterion
that allows elimnation of postulated prinmary |oop
pi pe breaks in the original design basis analysis.
And after elimnation of the primary cool ant | oop
breaks by the application of the | eak before break
criterion, the existing design bases analysis for
NSSS pi pi ng and conponents are bounded for the EPU
eval uati on considering postul ated smal |l er branch
i ne pi pe breaks.

The specific areas where the Staff

requested additional information included the main
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steam ine and feedwater line flowinduced vibration
due to increased flow rate, quantitative analysis
and results for the Beaver Valley Unit 1 replacenent
st eam generator, cal cul ation of cunul ative usage
factors for the vessel flange closure stubs,

consi dering 10,400 cycles as opposed to the 18, 300
cycl es of the design bases.

Wth respect to flowinduced vibration
in particular, the main steamline and feedwat er
pi ping are instrunmented at critical locations to
nmonitor vibration |evels at current rate of power
and during power ascension up to full authorized EPU
power level. The vibration nonitoring and the
collective data will be eval uated according to ASME
St andard and Cui de 2003 Part 3.

The flowinduced vibration effect on the
st eam separators and the steam generators is
expected to increase sonewhat for EPU conditions.
Based on the |icensee's response to the request for
additional information to the request for additional
information, the potential for flowinduced
vi bration of the steam separator is mnimzed due to
its high stiffness resulting in a high natura
frequency conbined with a low velocity. And we

heard about it, it's about 4 feet per second or so
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of passing flow. And past inspection performed for
st eam generator, noisture separators on operating
PWR, pressurized water reactor plants have found no
i ndi cations due to flowinduced vibration fatigue.

The fl ow i nduced vibration on the U bend
tubi ng and the steam generators is within allowabl e
[imts. In other words, the fluid-elastic
instability ratio was nmaintained |ess than the limt
of 1.0. And peak stresses are |less than the materi al
endurance limt.

There were sonme punp and val ve
nodi fications to accomobdat e the EPU operati ons.
These are relatively mnor considering the 7 percent
EPU power uprate. The charging and safety injection
punps have been nodified to i nprove their high head
performance and fl ow rate.

The tol erance settings for the main
steam and safety val ves and reactor cool ant
pressuri zer safety val ves have been adj usted.

New trimwas installed in the feedwater
regul ating valves in Beaver Valley Unit 1 and those
val ves were replaced at Beaver Valley Unit 2.

Fast acting main feedwater isolation
valves were installed in Beaver Valley Unit 1

simlar to those in Unit 2.
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And based on the Staff's review our
conclusion is that the calcul ated stresses and
accurul ate usage factors in the NSSS and bal ance of
pl ant pi ping and conponents are bounded by the
original design basis analysis with the application
of the | eak before break technol ogy, such that the
postul ated primary | oop pipe breaks are elim nated.

The potential for flowinduced vibration
is not increased for steam separators and the steam
generator tubes at EPU conditi ons.

The main steanline and feedwater |ine
piping is nmonitoring to remain within the all owabl e
limts in accordance with ASME OVB code gui dance.

The NRC Staff reviewed the |icensee's
assessnments related to functional performance of
safety rel ated val ves and punps at Beaver Valley for
EPI conditions and based on that review the |icensee
has adequately addressed the EPU effects on safety
rel ated punps and valves. And as a result, the
Staff concludes that the |licensee has denonstrated
that the safety related val ves and punps wil |
continue to neet their NRC regul atory requirenents
during EPU operation at Beaver Vall ey.

So we'd be happy to answer any questions

you mi ght have.
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CHAI RVAN DENNING | think this is

pretty clean. Any questions? GCkay. Thank you.

MR. SCARBROUGH: Thank you.

MEMBER WALLIS: Are we gaining tine
her e?

CHAI RVAN DENNI NG  Ch, yes, we're
gai ning tine.

W're going to go ahead with the next
presentati on.

An NRC presentation. By G egory Mkar.

MR. MAKER: Good norning. |'m Geg
Makar. | amin the D vision of Conponent Integrity.
And ny branch works on issues of steam generator
integrity and other chem cal engineering topics.
And this norning the Staff reviews in five areas:
Low accel erate corrosion, steam generator tube
integrity, the steam generator bl owdown system
chem cal and volume control systemand finally
coat i ngs.

Qur review of flow accel erated corrosion
begins with determ ning of the |icensee has
eval uated the changes due to the extended power
uprate on the paraneters |ike tenperature, velocity,
noi sture content that are the keys in controlling

fl ow accel erated corrosion rates. They did this and
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based on the known effects of this paranmeters, you
see as M. G abski explained, cases where the
corrosion rates would be expected to increase and
some where it would be expected to decrease.

MEMBER WALLIS: The boron content has no
effect on any of this?

MR MAKER  Excuse ne, boron --

MEMBER WALLIS: Boron doesn't seemto be
a paranmeter that cones into this at all?

MR. MAKER:  No.

MEMBER WALLIS: This is sinply because
it's ignored or because it's proven to have no
effect?

MR MAKER: Well, if it changed the pH
say, then if the pH decreased because of it. But as
| understand it, the pH does not decrease
significantly enough to change the corrosion rate in
t hi s case.

So to satisfy that they were scoping
things in properly, there's also the question of
scopi ng things out because you want to keep your
resources focused where they're needed. And there
are criteria. And all of these cases we're going
primarily by the EPRI guidelines on flow accel erate

corrosion prograns. That scoping out comnponents
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based on things |ike tenperature bel ow 200 degree
Fahrenheit, the chrom um content being 1 and a
guarter percent or higher. And this they' re doing
according to the EPRI guidelines.

DR. BANERJEE: Does NRC have any
programnms which i ndependently check EPRI sort of
gui del i nes and thi ngs?

MR. MAKER: No. No, conputer nodels or
progr ans.

DR BANERJEE: Even the research
prograns or whatever?

MR. MAKER:  No.

DR. BANERJEE: How do you know that --
do you audit it in sone way other than just take
their data or what?

MR. MAKER: The way that we eval uate
this is by -- the NRCin the past was involved in
devel opi ng a response flow accel erate corrosi on and
understandi ng the paraneters that are the key
influences on it. And I think at that tinme we did
have research prograns to determ ne those. | think
we were in the lead at that tinme and hel ped | ead
i ndustry toward a resolution and a devel opnent of
t he conputer based progranms. And foll owed and

participated in research efforts to understand al
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the paraneters and their influence.

DR BANERJEE: So when did that effort
term nate within RES or wherever in NRC it was?

MR MAKER. |'msorry. | don't know the
answer to that.

DR. BANERJEE: Was it a long tine ago or
recently?

MR MAKER: Well, several -- | don't
know. And currently we sent -- for exanple, we send
people to training to understand how CHECWORKS i s
used.

DR. BANERJEE: That's an EPRI training?

MR MAKER: Yes. But the effect of
t hese paraneters on | ow accel erated corrosion is
fairly well understood now. And | think the nost
val ue on making sure the licensees are follow ng
t hese prograns and using -- skipping ahead a little
bit. But the conputer nodels for plants are one
factor. But really the key is actually inspecting
systens at repeatable |ocations and devel opi ng data
so that you can then trend and determ ne corrosion
rates. That allows you to nake deci sions about
future inspections and replacenent repairs. And
also it inmproves the quality, the predictive ability

of the nodel
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DR. BANERJEE: Does this apply mainly to
conmponents that can be inspected then or there
conmponents which inspection is difficult?

MR. MAKER: Yes. It should apply to
all. There are cases where it's difficult to inspect
conmponents. And in that case what the |icensees may
do is go to a secondary inspection or a testing
t echni que such a radi ography, which isn't as good as
ultrasonic testing. O they nay have anot her
simlar system behaves, is nearby, say, sane type
envi ronnment whi ch behaves in the same way. And
they'Il use that --

DR. BANERJEE: So you're talking mainly
of the secondary side rather than the primary side?

MR. MAKER: Yes. Yes.

DR BANERJEE: None of this concerns the
primary side then? Ckay.

MEMBER WALLIS: Because of the materials
that are used there, is that it, really?

MR. MAKER. Well, yes. Once you get to
1 and a quarter.

MEMBER S| EBER:  Si ngl e phase fl ow.

MR. MAKER: Yes. And you need nvoisture
fort his to occur.

MEMBER WALLI S: Mbi sture isn't
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necessary. You've got this in the feedwater I|ine.

MR MAKER: Sorry. Yes.

MEMBER WALLIS: | nean --

MR MAKER: And there's also a
tenperature --

MEMBER WALLIS: Ckay. | guess --

MR. MAKER: Well, sone things like
vel ocity, as you increase velocity you woul d expect
corrosion rate to increase. There are other effects
i ke tenperature where there's a peak around 300
degrees fahrenheit and then beyond that then it
start decreasing.

MEMBER WALLIS: Well, CHECWORKS is well
established, and it's updated fromtinme-to-tine. So
t hroughout industry, isn't it? This is why the NRC
has stopped --

DR. BANERJEE: Also | suppose froma
safety point of viewthis is not incredibly
significant.

MEMBER WALLIS: Right.

MEMBER SI EBER: Not safety rel ated.

MEMBER MAYNARD: The NRC does perform
periodic inspections at the site on the flow
accel erated corrosion program

MEMBER S| EBER:  Sure.
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MEMBER MAYNARD: So it's not sonething

that's just left out.

MR. MAKER: Pl ant audits, yes.

MEMBER MAYNARD: Yes.

MR. MAKER: So follow ng on that idea,
the inmportance of the inspection, this is really
their -- a key to their programis ultrasonic
nmeasurenents at repeatabl e | ocations to devel op
corrosion trends. And therefore, the combination of
the required thickness of the conponents, the
nmeasured thickness and the corrosion rates are the
key to future inspections and replacenent repair
deci sions. And the CHECWORKS conputer programis
one tool in managing this program

Next slide, please.

So they are updating the nodels. |[|'ve
done that for the EPU. It does predict sone
increases in corrosion rates in sonme cases,
decreases in others.

In cases where there's a |large increase,
it happened to be a systemwi th a very | ow corrosion
rate to start with. And that was an exanple M.
Grabski showed.

So considering all these things, we

concluded that their programw || continue to manage
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the fl ow accel erated corrosion effectively after the
ext ended power uprate.

Next pl ease.

Addr ess steam generator tube inservice
i nspection. Qur guidance here is sone -- we have
standard review plans on naterials and al so for
i nspection we're focused mainly on the NEI 97-06,
which also refers to the nore detailed EPRI steam
generator program guidelines. And as you've heard,
the steam generators in Unit 1 were replaced.

There are two key material s upgrades;
the thermally treated Alloy 690 tubes and al so the
stai nl ess steal tube support plates, which these two
t hi ngs have a big effect on types of degradation
that are observed and the rates of degradati on,
initiation and propagation. There are al so sone
addi tional design factors like the shape of the
holes in the tube support plates, the type of the
antivibration bar design. And all of these are nmjor
i nprovenents in steam generators.

Now t he tenperature, and the tenperature
is one of the key paraneters in causing degradation.
That will remain within the range seen at ot her
pl ants that have 690 tubes.

There is a possibility, as you
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di scussed, in tube vibration and wear. And there's
been an evaluation that the |ikelihood for wear is
low. But for our purposes we're | ooking at the fact
that if there is wear, that is captured in the tube
integrity program That the inspections will see
that they're required to evaluate that and nonitor
that in their operational assessnents and their--

MEMBER MAYNARD: Has Beaver Vall ey
either nmade their tech spec changes or conmitted to
nmake the tech spec changes for the Generic Letter
06-017?

MR. MAKER: They have an application in
house now t hat bei ng eval uat ed.

MR. KAMVERDINER: |If | could add
something. This is G eg Kamrerdi ner from
Fi r st Ener gy.

We have submitted the |icense anendnent
request to adopt TSTF449 for both units.

MR MAKER So we're concluded for Unit
1 that their programw Il continue to manage
degradation at uprate conditions.

Next pl ease.

For Unit 2 they have the original steam
generators with the mlled anneal ed Al l oy 600 tubing

and both carbon steel and Al loy 600 tube support
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structures. The existing degradati on nechani sms
i nclude several fornms or several nopbdes of stress
corrosion cracking and al so sone snall anount of
antivibration bar where the cracking initiation and
grow h rates could increase based on the snal
tenperature increase and al so increases in flow and
potentially sludge accurmul ati on at EPU conditi ons.
However, these changes are relatively snmall and
still will remain within the experience we have at
ot her operating plants. And we don't see this as a
-- it will not degrade in anyway their ability to
nmonitor, to detect and nonitor degradation at uprate
condi ti ons.

And we al so note that these steam
generators have a coupl e of design features,
i mprovenents over a ot of the Alloy 600 plants,
such as the heat treatnent to stress relieve snal
radi us U-bends and al so shop pinning in the portion
of the tube within the tube sheet. And these are
t hings which are shown to retard the initiation of
stress corrosion cracking.

The AVB wear rates for Unit 2 are
nmeasurabl e but low But as with Unit 1, again, there
are inspections performed to neasure this and

eval uate it.
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W don't expect with these small changes
and conditions any new forms of degradation to
energe as a result of the uprate. But, again, we're
satisfied that their programw Il find themand will
continue to be consistent with the guidelines at
uprate conditions.

MEMBER SIEBER: | think one of the big
factors is the chemstry control of feedwater. And
Beaver 2 should do nuch better than Beaver 1 because
it has a polisher, it has 1 years less life even
t hough the capacity factor is better. And generally
there's been good careful control of the chem stry.
So | would expect to see |lower rates of degradation
than Unit 1 experienced through its lifetinmne.

MR. MAKER: Thank you. Yes. The
i nportance of water in chemstry is really
i mportant.

MEMBER SIEBER: That's the key factor in
nmy opi ni on

MR. MAKER: Next, please.

The st eam generat or bl owdown system
hel ps steam generator tube integrity by controlling
the quality of the secondary coolant. The bl owdown
flowrates are not expected to increase as a result

of the uprate because they're determ ned by sone
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paranmeters that are not going to be effected. There
is a repositioning of flow control valves due to
decreased pressure. This will reduce the nmaxi mum
achievable flow rate, but not be require. It wll
not reduce it bel ow what's required.

So we conclude that this will not have
an effect on the ability to renove inpurities from
t he bl omdown. And we also note here this is a
systemwi th potential for flow accel erated corrosion
and it is in their FAC program

Next pl ease.

Chem cal and vol unme control system
Several functions related to the water inventory and
gquality for the reactor cool ant.

The heat exchange tenperatures, heat
exchangers are one of the key conponents. There are
some slight changes in tenperature increases and
decreases, but they stay well within the -- well
bel ow t he design values. And the heat exchanger
pressures are not changing as a result of EPU

Boration requirenments continue to be
net. And | etdown flow rates, charging rates and
nitrogen-16 delay tines are not being affected
significantly by this.

So, again, according to our Standard
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Revi ew Pl an we concl uded that this will be
acceptabl e at EPU conditi ons.

Finally on coatings. Unit 1 coatings
were specified according to the ANSI standard.

W' re evaluating conpared to -- we have a Reg. Quide
1.54, there are ANSI standards that are called out
in that. And we have a Standard Review Plan 6.1.2 on
coat i ngs.

Unit 1 coatings were specified according
to ANSI N101.2. Wen Unit 2 coatings were
speci fied, we now have the Reg. Guide which al so
referred to 101.2 as well as the newer ANSI standard
on the quality of coatings.

And the |licensee provided us with their
uprate environnental paraneters conpared to the
qgualification test values for normal and design
bases accidents showi ng that their bounded by those
gualification values. And so we expect no effect on
t he adhesi on or the degradati on of those.

CHAI RVAN DENNING | nean if there were
any issues here in the painting areas, | don't think
they're EPU issues. But |I'mjust curious, did you
talk to managenent of these units about what the
status is of their paints, whether there is

observabl e fl aking occurring in areas and potenti al
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probl ens there?

MR MAKER: | didn't as part of the EPU
And | talked to our GSI-191 team nenbers who are
eval uating their coatings. Well, the debris issue
whi ch includes coatings. But they were not able to
tell me the status of coatings yet.

CHAI RVAN DENNI NG Ckay.

MEMBER WALLIS: Well, it says coating
failures are identified by inspection. 1'd be
curious to know have there been coating failures.

MR MANOLERAS: Yes. This is Mark
Manol eras, Beaver Valley, FENOC

| own the coatings program and the
coating engi neer works for ne. Qur contai nment
coatings actually have been in very good shape. |If
we identify a deficiency, it's put in our corrective
action system It's evaluated by that coating
system engi neer and then it is repaired.

W' ve had out side people conme in and
take a | ook at our coatings in response to the GSI-
191 to nake sure that what we believe is what the
outside experts also believe. And we've gotten very
good feedback on that, on our coatings, our
cont ai nment coati ngs.

MEMBER WALLI'S: Have you actually had to
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repl ace some coatings?
MR. MANOLERAS: W've had to nake very
m nor repairs to some coatings in containment.

MEMBER S| EBER: Those are typically

scrapes --
MR. MANOLERAS: That's correct.
MEMBER SI EBER. -- as opposed to force
or lack of -- sonebody runs a cart into the wall,

you can scrape.

MR. MANOLERAS: That's correct.

MEMBER SI EBER: And you have to repair
t hat .

MEMBER WALLIS: So it's that kind of
thing rather blistering or --

MEMBER WALLIS: Right.

MR. MANOLERAS: That is correct.

MR. MAKER: Ckay. That concl udes ny
presentation unl ess you have any further questions
on these five topics.

CHAI RMAN DENNING | think we don't.
And | think M. Stubbs could now continue with the
next presentation.

MR. MAKER: Thank you.

MR. STUBBS: Good norning. M/ nane is

Angel o Stubbs and |I'Il be discussing the review of
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t he bal ance- of - pl ant syst ens.

Next slide.

Ckay. In conducting our review we
utilized Review Standard RS-001, which is a Review
Standard for extended power uprates. And in general
our review scope covered the bal ance- of - pl ant
nmechani cal systens contained in Matrix 5 of the
st andar d.

Scope of the BOP systens included over
20 systens, 6 nmjor areas of review, the first of
whi ch internal hazards for which reviews were
performed for the EPU i npact on flood protection,
equi pnent of floor drains, the circulating water
system mssile protection, the turbine generator
and pipe failures.

The second area, fission product control
i ncl uded reviews on the fission product controlling
systens in the structure, the main condenser
evacuation system and the turbine gland seal system

For the next area, conmponent cooling and
decay heat renoval we reviewed the spent fuel poo
cooling and clean up system service water system
react water cooling system ultimte heat sink and
auxi liary feedwater system

Next sli de.
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The next area of review bal ance- of - pl ant
i ncluded review of the main steam main condenser,
turbi ne bypass and consondate and feedwat er system

And the final two areas was the waste
managemnment system which included gaseous |iquid and
solid radwaste and then the enmergency diesel fuel
oil storage and |light | oads were al so revi ewed.

In addition to our review of the systens
| just mentioned, the staff also reviewed test
consi derations for certain BOP systens.

Next slide.

The Staff focused under review of
auxi liary systems for which increased heat | oads
associated with the uprated plant night pose an
i ncreased challenge to the systems. The systens
i ncl uded the spent fuel pool coolings, the service
water and ultimate heat sinks, auxiliary feedwater
system and condensate and feedwater system

In regards to the spent fuel pool
cooling system the Staff determ ned that the
I i censi ng bases evaluation, that is the current
I i censi ng bases eval uation which was perfornmed at
t he power |evel of 2918 nmegawatts will be boundi ng
for the EPU plant. But service water system and

i ncreasing the heat | oads was not to have a
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significant increase in fact on the system And
they stable within the design tenperatures of the
system

The Ohio River is the alternate heat
sink for both of these plants and this capacity far
exceeds the shutdown cooling and acci dent heat | oad
requi renents for the Beaver Valley units. And power
uprate doesn't effect the tenperature in that water
for this.

The auxiliary heat water systemis a
system whi ch required increased flow as a result of
EPU at both units. In addition, Unit 1 has undergone
a nodification to add limting flow venturies. And
"1l discuss the EPU i npact on these systens a
little ater when | address nodifications that
effected the BOP revi ew.

And t he condensate and feedwater system
there was minor nodifications of the regul ating
valves. But the |licensee evaluation showed that the
condensat e punps had sufficient nmargin to operate at
t he EPU power and that sufficient flow could be
provided to the system

In addition to that the paraneters of
flow, pressure, tenperature paraneters wll be

nmonitored during the startup so that will help
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verify the performance al so.

Next slide.

The nodification. The nodifications nade
to the bal ance-of-plant. These are 1'd like to talk
alittle bit about. Take a few mnutes to talk
about .

The first was nodifications to the high
pressure turbine and the second is a nodification to
auxi liary feedwater system at Beaver Valley 1.

Next slide.

Ckay. But in the case of the high
pressure turbine in both units, the high pressure
turbine is being replaced with an all reaction
turbine. The Unit 1 nodification has al ready been
conpl eted. They have cal cul ated the nmaxi mum
overspeed to be 118, which is bel ow t he acceptance
criteria of 120.

The Unit 2 nodification has not been
conpl eted yet and will be conpleted prior to
operation at EPU. But at this tinme they have done
t he cal cul ations for overspeed the |icensee has
committed to performthe appropriate overspeed
anal ysis to ensure overspeed protection that's
acceptable. Also as part of their operating

surveillance tests verifies that the proper
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operation of the turbine overspeed trip protection
systemand that -- and they do this by denonstrating

that the turbine works at or below the 111 percent

at that.

MR TESTA: Excuse ne. This is M ke
Test a.

| just wanted to clarify one thing for
Unit 2. Now the way we're going to -- we're going

to do a staged power increase. The existing turbine
has additional capacity to it, around 5 percent. So
we're going to elect to increase the power sonmewhat
the existing turbine. But prior to going to the ful
extended uprate, we will replace the turbine with

t he reaction turbine.

MR. STUBBS: GCkay. The auxiliary
feedwater system for this systemin Unit 1 they're
addi ng cavitating venturies. They're installing that
as a nodification to Unit 1.

At EPU the auxiliary feedwater punps,
whi ch are now being credited for the feedwater |ine
break and the | oss of normal feedwater events, which
is sonething that the current plant doesn't do.

Unit 2 licensing bases already credits
these to AFWpunps. So this isn't a change to Unit

2. It's only a change to Unit 1. W did | ook at
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that. And the total required flow for the auxiliary
feedwater systemwi |l be able to be net by any of
the two punps avail abl e out of the three that
services that system And there will be sufficient
capacity for it to performthis intended function.

And t he technical specifications, as |
just nmentioned, requires three alternate auxiliary
feed punps to be operable. And so this allows us to
have a single failure and still require it to -- for
the two events, the |oss of normal feedwater and
heat feedwater |ine break.

Next slide.

kay. In sunmary, Staff finds that the
proposed EPU to be acceptable with respect to the
bal ance- of - pl ant areas based on:

The eval uations that was performed that
we revi ewed;

The commi tnents made by the |icensee,
and;

The tests that they will be perform ng.

So, is there any questions.

CHAI RVAN DENNI NG  Are there any
guestions? No.

Thank you very much

MR. STUBBS: Ckay. Thank you.
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CHAI RVAN DENNI NG Now what we'll do is

we'll take a 15 minute break so we can prepare
ourselves for the risk assessnment presentations. And
we'll be back by the clock on the wall at 10:00.

(Wher eupon, at 9:49 a.m off the record
until 10:04 a.m)

CHAI RVAN DENNI NG W' |l now cone back
into session. And our first presentation will be on
risk analysis and its inpact.

MR. KELLER: Good norning. My name is
Colin Keller. 1'ma supervisor of the PRA Goup at
Beaver Vall ey.

Wth me here today also is Bill Etzel to
hel p answer any questions that the Subconmittee nmay
have.

Alittle bit about nmyself. |'ve been in
nucl ear power for 24 years now at Beaver Vall ey,
starting at the Shippingport Atom c Power Station
and wor ki ng through ot her engi neering assi gnments
through Unit 2 startup, equipnent qualification and
the last ten years |'ve been involved in PRA

|"m here today to discuss the Beaver Valley
EPU PRA nodel s, one for each unit.
Next si de.

And 1'd like to tal k about the el enents
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of the Beaver Valley nodel that were reviewed as
part for this uprate. And also to tal k about the
resulting changes in core damage fromthese reviews.

Next slide.

The first el enent we revi ewed was our
initiating events. W found that fromthe extended
power uprate there were no new initiators identified
and al so there were no significant increases in our
initiating event frequencies as a result of the
power upr at e.

We also did a review of our success
criteria. W used the MAAP code to performthese
anal yses to establish our success criteria. Also
i ncl uded set point changes in there due to
cont ai nnment conversion and new punp curves that were
put in.

W found that new acci dent sequences
were identified as a result of the power uprate.

W went on to review our conponent and
systemreliability. Conprehensive reviews of the
equi pnent were perforned. W found that systens
will operate within their allowable limts. There
was on the PRA failure rates or results. W wll
continue to use our existing nonitoring programs to

account for any additional system wear using
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Mai nt enance Rul e MSPI, flow accel erate corrosion.

W expect that our future nodel updates
will capture any initiating event or equi pnent
failure rate changes.

W al so performed reviews of our
operator response tinmes for our human reliability
anal ysis. The MAAP anal ysis was used to determ ne
operator action tines that are avail abl e.

H gher decay heat did reduce tines for
some of these operator actions.

The nost inportant inpacts were:

For operators to start aux feedwater
given a solid state system protection has failed and
no Sl signal present;

Operator initiates a bleed and feed,
and;

And there was a reduction in tine to
recover froma | oss of shutdown cooling due to
reduced i nventory.

This is a listing of Unit 1's five nost
i nportant operator actions. You see there was a
reduction in time for two of those actions fromthe
pre-EPU to the post-EPU. And as a result of that,
there was al so an increase in their human error

probability for both of those actions.
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The followi ng table --

CHAI RMAN DENNI NG  No. Let's stick a
l[ittle bit with this. You were done with this
table, let's spend a little bit nore tine on the
t abl e.

MR. KELLER: Certainly.

CHAI RVAN DENNING  So the first item and
the last time are the only ones where you have a
significant change in your human error rates, is
that right?

MR. KELLER: Yes. And as you can see,
those are also the ones that saw a reduction in
operator action tinme.

CHAI RVAN DENNING  Now this initiating
feed and bleed, there's really a major tine,
difference in time, isn't there? Between 78 m nutes
and 29 mnutes, is that right?

MR KELLER: That's correct.

MR ETZEL: This is Bill Etzel from
FENOC.

Yes. In the pre-EPU case that was done
with a hand calculation and it was based on steam
generator dryout. For post-EPU feed and bl eed was
based on a 13 percent wi de range level in the steam

generators.
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CHAI RVAN DENNI NG So the big difference

isreally a mtter of --

MR. ETZEL: Yes, in setpoint |evels.

CHAI RVAN DENNI NG  Ckay. Now |I'd like
to spend just a little bit of tine on each of these,
if you would. And give us sone -- and that doesn't
necessarily have to be a lot. But let's start with
the first one here.

The first is starting the auxiliary
f eedwat er system when you have no safety injection.
And it does look like the 43 mnutes certainly seens
a substantial period of time to be available for
that. You say the confirmation as it was simul ator
observation. So tabletop and sinul ator observati ons.
So you've run through this in the sinmulator at post-
EPU condi tions?

MR. KELLER: That's correct. And George

Storlis is here. He will speak to that.
MR STORLIS: Yes, I'll speak. My nane
is George Storlis. 1'mwth FENOC

And operationally we train extensively
in the sinulator environment. Both Unit 1 and Unit
2 have separate sinulators, have a | ot of exposure
to simulator tine.

One of the key elenents of any failure
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of solid state is nmanual backup by the operator and
t he supervisors that stand behind the team as part

of the sinmulation. And 43 minutes is an extensive
period of time, as you pointed out, for diagnosing a
failure and then ultimately responding to that
failure with manual actions. So |I'mquite confident
t hat we can make that 43 m nutes.

CHAI RVAN DENNI NG Ckay.

MR. STORLIS: Probably in the real mof 2
m nutes or |ess.

CHAI RVAN DENNI NG Al t hough you did have
a big change in the human error -- | nmean a big
change in the human error probability. But | won't
get into the details of that. | don't care.

Now | et's | ook at, the second one
obviously that's not an issue is the 24 hours.

The next is this portable diesel driven
fans to cool the emergency sw tchgear roons.

MR. STORLIS: Switchgear ventilation
affords a rather large heat sink in that area. The
portabl e ventilation is established to enhance
exi sting cooling. And in the absence of cooling you
have a period of time to set up and establish that
flow.

MEMBER MAYNARD: |s the equi pment pre-

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




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

70
st aged?

MR. STORLIS: The equi pnent is avail able
and staged in a brigade area. And it's avail able.

CHAI RVAN DENNI NG What about this, this
fourth one? Can you describe that one to me? The
reactor coolant punp trip, what's happeni ng here.

MR ETZEL: This is Bill Etzel from
FENCC agai n.

Yes. That's just a sinple reactor
cool ant punp trip on CCW which is our conponent
cooling water. And conmponent cooling water supports
thermal barrier cooling along with nmotor and cooling
to the notors of the punps, the reactor cooling
punps. So therefore we assunmed that you have five
mnutes to trip the punps with that, otherw se you
woul d get an increased RCP seal LOCA due to high
vi brati on.

MR. STORLIS: Again, this is an area
where operator training is repeated over and over
and over again to identify the absence of cooling
water flows to the cool ant punps and the need for
the five mnute window to shut the punps off to
preserve the punp's condition.

MEMBER SIEBER: |t seens to ne you

actually had an event like that at one tine. Is that

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




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

71

correct? Wiere you | ost seal cool ant?

MR STORLIS: W did have an event where
in loss of an emergency bus did transcend itself
into a loss of thermal barrier cooling. And the
punp was nanaged i nmediate to that and sea
injection was reapplied in the punp.

MEMBER SI EBER: You actually didn't trip
t he punp, you reestablished the flow?

MR. STORLIS: Seal injection, that is
correct.

MEMBER MAYNARD: This is | think a
pretty conmon requirenment or guideline for all the
West i nghouse - -

MR STORLIS: That is a true statenent,

MEMBER MAYNARD: -- seals.

CHAI RVAN DENNI NG Let's go to the next
tabl e them

MR. KELLER: Okay. The next table is

simlar and is a listing of the operator actions for

the Unit 2.

CHAI RVAN DENNI NG (Ckay. Let's see, are
there any here that are particularly -- okay. Well,
let's start at the bottomone, the -- let's see.

This is manual trip after the solid state protection
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systemfails to automatically actuate reactor trip.

So this is --

MR. KELLER: Directly fromthe bench
port.

MR. STORLIS: Again, this is CGeorge
Storlis.

The operator identifying conditions as
di spl ayed on what we call our first op panel. It

enabl es early diagnoses of the need for trip al ong
with a validation with the existing instrunentation.
And the operator's license responsibility and | egal
responsibility to bring that reactor off line on
manual acti on.

CHAI RVAN DENNI NG Ckay. Let's see --

MEMBER KRESS: Did you use a human error
nodel to get these probabilities?

MR. KELLER: Yes. W were using the HRA
Cal cul at or?

MEMBER KRESS: HRA Cal culator. That's
the EPRI --

MR KELLER: That is correct.

MR. ETZEL: W just switched to the HRA
Cal cul at or.

Bill Etzel, FENOC

When we did this analysis we used the
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SLI M net hodol ogy, success |ikelihood i ndex
nmet hodol ogy.

CHAI RVAN DENNI NG Let's see --

MEMBER KRESS: And the confirmation with
the sinulators tabletop was just to show that you
did it within that.

MR KELLER: Ensure that we would be
capabl e of perform ng those actions with the tines
t hat we don't have.

CHAI RVAN DENNI NG Now why do you say
tabl etop there and sinulator? 1Isn't this sonething
that you woul d have verified with the simulator,
validated with the sinulator.

MR ETZEL: This is Bill Etzel from
FENCC agai n.

Yes. W were going through an update on
our PRA nodel at Unit 1. And like Colin said, we
were using the HRA Cal culator. So we waned to --
since we were changi ng net hodol ogi es, we wanted to
val idated all our human actions. So we had simul ator
runs for the Unit 1 PRA nodel update. Simlarly,
when we go through the Unit 2 update sonetine |ater
this year, we will also do some simulator
benchmar ks.

MEMBER MAYNARD: But many of these are
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things that you' re doing as part of normal ops
trai ni ng anyway, aren't you?

MR STORLIS: That is correct, sir.

MEMBER MAYNARD: This |ast one in
particular, that's one of the first things you do
when you have an issue is to check it and there's
nore than one person doing that, too.

MR. STORLIS: And that is absolutely
correct. W're practiced on these in the simulator
envi ronnment repeatedly.

MR. SENA: Again, this is Pete Sena.

The indications available to the operators at Unit 1
to take the actions such as manually tripping the
reactor in the event of a first out indication for
the need for a trip is virtually identical at Unit

2. So the actions are the sanme, the training is the
same and the indications are the same. So you can
translate the simulation wal kt hrough that we've done
at Unit 1 into Unit 2 through the tabletop nethod
and be confident that the times are identical.

CHAI RVAN DENNI NG Yes. It is
i nteresting, though, that you seemto have sone
significant differences between the two units as to
what the risk inportant operator actions are, or am

| msinterpreting the simlarities here? |Is that

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




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

75

true?

MR KELLER: There are sone differences
between the units, yes.

MEMBER WALLIS: These are all errors of
om ssion where the operator fails to do sonethi ng?

MR. KELLER: That's the probability that
we've failed to acconplish that action.

MEMBER WALLI'S: Do you somehow put in
potential errors of conm ssion by m sdi agnosi ng
somet hi ng and doing the wong thing? Does that
appear in your PRA at all.

MR ETZEL: This is Bill Etzel from
FENOC.

Mostly they are failures of om ssion in
that he does not performthis action as opposed to
doi ng the wong action and naki ng things worse.

MEMBER WALLIS: Are there sone itens of
commi ssion that would be affected in some way by the
power uprate in that there will be a little nore
going on or nore likelihood to nmake a ni stake or
something like that? | don't know you assess that,
but conceivably in could be a context which is nore
likely to produce an error.

MR ETZEL: Yes. This is Bill Etzel

agai n.
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That's a possibility and hopefully
t hrough the sinmulator training and just normal tine
in the control roomw Il help prevent that.

MEMBER WALLIS: Fix that up during
simulated training. You observe and see if as a
result of the EPU there's nore tendency to make some
m st ake, and then you correct that in sone way? |Is
that the way you find it? You do it by training in
t he simul ator?

MR ETZEL: Yes.

MR. STORLIS: And this is George
Storlis.

Wth regards to the structure of the OP,
operating procedures, the team concept in the
control environnent, the identification of a
potential error being nade is identified and
corrected before the conmmtting of the act. So from
an operating perspective the confidence in the team
the confidence in the training, the confidence in
the practice of simulation and EOP network provide a
hi gh | evel of assuredness of proper actions.

MEMBER MAYNARD: The EOPs are al so
fairly good that even if a mistake is nmade or
there's nultiple things going on, getting you back,

prioritizing and taking care of the issues.
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MR. STORLIS: That's correct. The

response not obtained colums and so forth that
structure a pathway to success is very high

CHAI RMAN DENNING  And | think if you
identified in your simulator training a place where
peopl e were maki ng errors of conm ssion, then you'd
correct sonething rather than putting it as a
probability failure in a PRA

MR KELLER: That's correct.

CHAI RVAN DENNING So it's hard to
identify them Once you do, then presunably you'l
fix them

MR. KELLER: Yes. You want to reenforce
the training so we would nake sure that we'd neet
t hese tines.

MR STORLIS: Either in robust barriers
and the like to assure that if there is a likely
error condition that it's renedi ed either by
physi cal barrier or other neans.

CHAI RVAN DENNI NG  Ckay. Proceed.

MR. KELLER: Ckay. Thank you.

Next slide.

In regards to the operator response
times, we did do a validation of the operator tines

to conpl ete these actions through conbi nati ons of
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t abl et ops, discussions of sinulator training or
observations. And the operator actions with smal
anounts of time available can be performed within
the time that is avail able.

MEMBER WALLIS: "Can" is a big --

MR KELLER |I'msorry?

MEMBER WALLIS: "Can" is a big word. |
nmean can with probability of zero or one? You think
it can be perforned with high probability or
sormet hi ng.

CHAI RVAN DENNI NG Wl |, he has exactly
the probabilities on this table.

MEMBER WALLIS: He does, | know. But --

CHAI RVAN DENNI NG  These are three
significant figures.

MEMBER WALLIS: | know. So it's really
it will be perfornmed or likely to be perfornmned.

MR. KELLER: Likely to be perfornmed.
That's probably yes.

MEMBER WALLIS: Right. There's sone
things | can do, but w thout much probability.

CHAI RVAN DENNI NG Li kely woul d be a
very PRA term

MR. KELLER: | understand. Likely to be

per f or med.
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Next sli de.

We also did a review for shutdown risk
conditions. W found the EPU has no uni que or
significant inpacts to the shutdown risk. There'l
be no changes to shutdown operations to our safe
shut down ri sk assessnents.

Next slide.

Summary for Unit 1 is shown here for the
total core damages from pre-EPU to post-EPU and with
a breakdown of internals, externals and fire and
also it shows the differences for the total LERF
And the changes in risk are well within the guidance
provi ded by Reg. CGuide 1.174.

MEMBER MAYNARD: One new pi ece of
equi pnent that you put in was the main feed
i sol ation valves, How was that treated? D d that
end up with positive credit, negative credit
relative to the PRA. Because a new pi ece of
equi pnent - -

MR KELLER: Yes. You do have sone
additional failure probabilities with that and al so
with the cavitating venturies. There is a
probability that they could plug. But overall for
t he sequences, and Bill correct ne, where main

f eedwat er was involved there was not a huge inpact
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fromthose additional failure rates.

MR ETZEL: That is correct.

MEMBER MAYNARD: On the main feed
i sol ation val ves are you using an existing design
that's been out there proven or is this --

MR ETZEL: This is Bill Etzel from
FENOC.

We have these simlar valves installed
at Unit 2, so we use their failure rates and apply
themto Unit 1.

CHAI RVAN DENNI NG  Now |l et nme ask an
enbarrassi ng questi on.

MR KELLER  Yes, sir.

CHAI RVAN DENNI NG  Maybe an enbarrassi ng
guestion. And that is, you know, we recogni ze t hat
there are changes in risks that aren't quantified by
the way we treat CDF and LERF, particularly as far
as radionuclide inventory is concerned. | nean, the
risk is going to increase with no changes in CDF and
LEFT, you're going to see there is a true increase
inrisk of at |least a percent associated with --

MEMBER KRESS: Si xteen percent.

CHAI RMAN DENNI NG -- this.

MEMBER KRESS: Two pl ants.

CHAI RVAN DENNI NG Two plants. Well, I'm

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




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

81

not sure that that's still eight percent per, Tom
But in any event, we have had ot her applicants who
have said okay, we want to nake sure that the risk
is not increased, and so we | ook to see what aspects
of our PRA indicate things that we could fix that
woul d actually reduce the risk or maintain the risk.

And | realize, of course, you changed
the generator on Unit 1 and there's been probably a
decreased risk associated with that. But as far as
just looking at the major contributors to risk and
recogni zing the potential benefit that's associated
here that certainly is worth doing, but did you | ook
to see are there things that at this particular tine
we m ght change so that indeed we're not increasing
the risk?

MR. KELLER: Yes. W have | ooked and we
actual |y have sone reconmmendati ons based on that.
W' ve | ooked at things |ike potentially going out
and addi ng additional methods for RCP seal
injection. There was a recommendation al so to,
believe it was restructure an EOP to gain sone
benefit towards | arge early rel ease frequency.

And, Bill, there were two other
nodi fications for each unit we were al so | ooking at?

MR ETZEL: This is Bill Etzel from
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FENCC.

Yes. W al so | ooked at increasing
sei sm c ruggedness. W have at Unit 1 block walls
on our energency batteries. So we're |ooking at
i ncreasi ng seismc readi ness of those bl ock walls.

Al so putting sone fire barriers around
our HVAC fans in the cable vault and spreadi ng area.

CHAI RVAN DENNI NG  And has nmanagenent
agreed to any of these upgrades or made a commit nment
to these at this tine?

MR. KELLER: At this time our plans to
take those to our plant health committee at site and
to get themevaluated and go forward fromthere.

See if they'd --

CHAI RVAN DENNI NG  What's the committee
you sai d?

MR. KELLER: Called the plant health
conmi ttee.

CHAI RMAN DENNI NG Pl ant health
conmi ttee?

MR MANOLERAS: Yes. This is Mark
Manol eras from FENOC.

Qur plant health committee is conprised
of basically the managenent teamat the site. Each

project is presented to the plant health committee
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and it's weighed on its benefit and risks to the
station and then will be inplenented in course;
ranked and i npl enented in course.

CHAI RVAN DENNI NG Yes.

MR ETZEL: And this is Bill Etzel from
FENOC.

W did present the alternate RCPC sea
injection systemto the plant health committee
al r eady.

CHAI RVAN DENNI NG And has a deci sion
been nmade on that at this point or is that --

MR. ETZEL: Yes. W have had positive
f eedback on it.

CHAI RVAN DENNI NG Yes.

MR KELLER: A decision was made whet her
to go and install it at this tine.

MR ETZEL: Yes. The decision was nade
was that we were going to take a | ook at options to
actually inplenent those options and then esti mates
will be performed on those options. W wll go to
our next commttee, which is our technical oversight
conm ttee, which takes a | ook at the technical
robust ness of the options and how those will be
i mpl enent ed.

So it's well along in the process to be
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t ar get ed.

CHAI RVAN DENNI NG  What are the criteria
that the commttee uses to deci de whether they would
undertake a safety inprovenent that effectively
isn't providing econom c benefit?

MR. ETZEL: Yes. W actually have a
very detailed rating system W went out and
benchmar ked the industry and took a | ook at
basically industry best practice. And actually one
of the significant contributors to identify a
proj ect selection would be an increase or decrease
inrisk. W actually have a very l|large portion of
our process will actually look at the change in CDF
So it's actually a big contributor to selecting a
project to be inplenented.

CHAI RVAN DENNI NG You know, that stil
didn't help ne very much. | nmean, |'mtalking about
some things here where there's no econom c benefit
to the plant, or at |east the econom c benefit isn't
obvi ous of some of these safety related inprovenents
that could reduce risk. And so the question is
under what conditions would the plant nanagenent
say, well, it really -- I'mwilling to invest sone
noney here to reduce the risk even though |I' m not

going to see an econom ¢ payback and there's no
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regul atory requirenents.

MR. ETZEL: Yes. I'msorry if | didn't
answer that clearly. A reduction in that risk is
one of the key contributors to ranking a project.

It is probably one of the top three contributors to
ranki ng a project.

CHAI RVAN DENNI NG  Thank you

MEMBER KRESS: As a bit of a follow on
to this question, does your PRA system have the
capability to do a |l evel 3 analysis?

MR. ETZEL: This is Bill Etzel again.

Currently we do not. W just have | evel
1 and | evel 2.

MEMBER WALLIS: Wth a follow up
guestion again. | understand that managenent | ooks
at decreasing risk as a criterion for endorsing a
project. Presumably there's something on the other
side of the balance which is the cost of
i nplenenting this. And | just wonder how nmuch your
managenment is willing to pay? Do they have sone
sort of a figure that says we're willing to pay so
much for so nuch decrease in risk? 1|Is there sone
kind of an economi c that's understood in the plant
or is it not? You don't have to give ne the

figures, but it seens to nme in the end its cost
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benefit that's got to rule in the decision.

MR. SENA: This is Pete Sena.

When we go through the plant health
committee there's a detailed ranking form as Mark
was speaking towards, as far as how we score a
particul ar project. Some of the other criteria may
be, for exanple, does the nodification result in in
i mprovenent in radiation dose to fol ks doing work on
the station. Qher criteria would be, you know, a
change in personal safety, a change in equi prment
reliability. So there are nmany factors.

Those factors are then accunul ated and
tabul ated. And that is then wei ghed against all the
ot her nodifications that are proposed.

Now, out of a year we will go through
and we will pick, perhaps, our top 12 or 15 projects
to go inplement to | ook a year ahead. But, again,
we do have limted financial nmeans, as every other
utility does. So we have a specific set budget. But
the ranking criteria does not apply to the initial
cost estimate. It would then be categorized agai nst
all the other nmods. And we have X nunber of dollars
and how many nods do we want to do with that X
nunber of dollars.

MEMBER WALLI'S: And so you have to spend
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your budget ?

MR. SENA: We woul d spend our budget,
correct.

MEMBER WALLIS: So there is no trade-
off? It's just a question of which ones do you
spend it on, is that it? That was an interesting
econoni ¢ vi ewpoi nt .

MR. SENA: Well, again --

MR. MANOLERAS: Wwell --

MR. SENA: Go ahead.

MR. MANOLERAS: This is Mark.

Again, we want to weigh all the factors
for the selection of this nodification. W my want
to increase equipnent reliability in an area, we nay
want to increase personal safety. So we do wei gh al
t hose facets when we select the nodification
packages.

MEMBER KRESS: Just out of curiosity,
how far away is Pittsburgh from Beaver Valley's
pl ant ?

MR. MANOLERAS: It's approximately 30
m | es.

MEMBER KRESS: Thirty mles?

MR MANOLERAS: That's correct.

CHAI RMAN DENNI NG Pr oceed
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MR. KELLER: Thank you.

The next slide is a simlar summary for
Unit 2 showi ng the same changes. And, again, the
changes in risk for both COF and LERF are bel ow t he
t hreshol ds for Reg. CGuide 1.174.

MEMBER WALLIS: Reg. Guide 1.174 al so
gi ves you no incentive decreased ri sk.

MR. SENA: And, Dr. Wallis, if | may
just go back to how we | ook at various projects we
may do. One exanple to speak towards, for exanpl e,
is we installed N16 nmonitors at Unit 2. W had them
previously installed at Unit 1. But, again, this was
a benefit to the station. Not a production benefit,
but a safety benefit so that operators would have a
key pronpt indication of a potential tube |eak. So,
again, that is an excellent exanple of a nod that
met our criteria to nmove forward with

MEMBER WALLI'S: Thank you.

CHAl RVAN DENNI NG Yes?

MR. KELLER: Ckay. And sunmary, all the
PRA nodel el enents were reviewed for inpact and
found that the increase in risk due to the EPU for
both Unit 1 and Unit 2 does neet the acceptance
criteria. There were snmall changes in operator

times that were available for sone actions, and
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addi ti onal equi pnent that was installed had a snal
i mpact on overall risk.

CHAI RVAN DENNI NG Let ne just state for
the record, | mean | think it's fine for you to
conpare with Reg. Guide 1.174, but its applicability
to power uprates is somewhat questionable. And |
think that the way the risk analysis was used in the
reviewis really in a slightly different way than
applies 1.174 to a change in the licensing.

MR KELLER: Since it's not a risk
i nformed application?

CHAI RVAN DENNI NG Ri ght .

MR. KELLER: Ckay. | understand.

CHAI RVAN DENNI NG Wl |, not to say that
it isn't interesting to | ook at.

MEMBER SIEBER: It's not a risk inforned
application. It's nice to have risk infornmation.

CHAI RVAN DENNI NG Ri ght .

MEMBER S| EBER: And, for exanple, the
PRAs the state of the art today, does not eval uate
and assign risk nunbers to how nmuch margin that
you' re reduci ng.

CHAI RVAN DENNI NG Ri ght .

MEMBER SIEBER: And to ne that's a

significant thing, but we are not going to easily
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get to the point to do that. [It's a trenendous
anount of work. And that's probably off in the
future in nunber of years.

MR KELLER: That's all | have.

MEMBER WALLI'S: Do you have sone
perspective on what's the effect of these power
uprate on risk? | mean, this is a neasure of safety
and this is what we're here for, so we get sone idea
what are the consequences of an EPU. And | think
that's useful. But it's not as if 1.174 is the rule
that you're going to use.

MR. KELLER: Ch, agreed. But it is a
nmeasuring stick, yes.

MEMBER WALLI S:  Yes.

MR. KELLER: Any ot her questions?

CHAI RVAN DENNI NG Ckay. | see no other
guestions. | think we're ready to nove on to the
staff.

MR. KELLER: Thank you.

CHAI RVAN DENNI NG  Thank you.

W're on the Staff's presentation on
ri sk assessnent.

MEMBER S| EBER: Ri sk eval uation

MR. LAUR. Well, good norning. |'mglad

to see it's still norning.
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My name is Steve Laur. |I'min the NRR
Di vision of Ri sk Assessnment, Senior Reliability &

Ri sk Analyst. |1'mhere today to discuss the Staff
revi ew of the Beaver Valley EPU risk assessnent.

Next slide.

"1l give you the conclusion slide first
and if that's all you want to hear, we can make this
even shorter.

The |icensee assessed the potential risk
i npacts of the extended power uprate. Qur review
concluded and agreed with the |icensee that special
circunstances do not exist that woul d rebut the
presunption of adequate protection. So therefore,
we have approved going forward with this proposed
power uprate.

Next slide.

Just a rem nder, | think you just
nmentioned this right before | got up here, but they
are not risk-informed as defined in Reg. Guide
1.174. However, there is an applicable review
standard 001 that basically describes the purpose
for the risk information that the |icensee provides.

First of all, to determ ne whether the
risk is acceptable. But as | nmentioned before, to

determ ne special circunstances exist that would
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rebut the presunption of adequate protection

af forded by conpliance with regulations. And this
is discussed in the Standard Review Pl an, Chapter
19.

This has been said a few tinmes yesterday
and today, but | want to reiterate this. This is an
8 percent power uprate. The Staff has approved
uprates on PWRs up to 17 percent and on BWRs up to
20 percent. And so far fromthe risk assessnment and
fromother reviews we have yet to determ ne speci al
ci rcunst ances.

Next slide.

One thing that's inportant in |ooking at
a risk assessment using a PRAis what is the quality
or pedigree of the PRA? Beaver Valley has two
separate PRAs because the units were sufficiently
different. These are full power seismc fire and
internal events including internal flooding PRAs.
And they calculate the risk matri x, core damage
frequency and | arger rel ease frequency.

For other risks including other external
events and shutdown risk, the |icensee used
gualitative risk assessnent.

CHAI RVAN DENNI NG  Unfortunately, George

Apostolakis isn't here to say what's a qualitative
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ri sk assessnent --

MR LAUR Yes. | noted that.
appreci ate that.

CHAI RVAN DENNI NG  That's okay.

MR. LAUR. PRA quality, these are
uprates of the agency's |IPE nodels, and in the case
of the fire and seismc, |PEEE nodels that were
subm tted under Generic Letter 88-20.

They had an owners review on the
internal events portion in accordance with the
i ndustry peer review guidelines in 2002 and they've
i ncorporated the resolutions fromthose conments.

The seismc fire PRA nodels, we don't
have an equival ent industry peer review process or
st andards. However, they were reviewed by the
consultants that did the work. | take that back
They were reviewed by consultants when the | PEEEs
were perfornmed. And the NRC in the staff eval uation
report found them acceptable for neeting the CGeneric
Letter 88-20 purpose.

And so the conclusion that | made from
all this is that the PRA is of sufficient scope,
quality and | evel of detail to support this
appl i cation.

W al so conducted a very focused onsite

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

94

audit of the licensee's PRA | ast Cctober. There were
several purposes. One was to understand the risk of
the EPU taken by itself. A second purpose was to
check the quality of the PRA and the risk assessnent
t hat was done using the PRA and to understand and
clarify sone of the RAl responses in an onsite
manner as opposed to multiple back and forth on the
docket .

Let ne go to the key findings. The key
findings was that the licensee up to that point had
not assessed the risk of EPU by itself. There were
nodel enhancenents and met hodol ogy changes and then
nodi fications to the plant that were unrelated to
EPU that were included in the post-EPU nodel which
made the delta risk assessnment not appl es-to-appl es
compari son

Also, as a result of the audit we
identified the need to explain sone apparently
anomal ous MAAP results.

Com ng out of the audit the |icensee
actually identified a MAAP error and reperforned and
resubmtted quite a bit of the HRA tim ng anal ysis.
They al so submitted a risk assessnment that was nore
of an appl es-to-appl es conparison pre-EPU to post-

EPU.
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DR. BANERJEE: \Which were the MAAP

results that had to be explained? Wat type of
results, do you renenber?

MR. LAUR There was a reactor cool ant
punp seal LOCA cal culation for station bl ackout.
Correct me if I"'mwong, | knowit was station
bl ackout. | think it was RCP seal LOCA that in nost
of the cases frompre-EPU to post-EPU timng
decreased as you woul d expect. In one case it
actually increased. And so we questioned that. And
then on the audit we pulled the thread a little
nore, the licensee ended up getting Fauske &

Associ ates involved in explaining how the MAAP code
wor ks, et cetera. And it turned out the actual
timng increase was due to another change, it had to
do with the accunul ator setpoints. And therefore,

it could be explained in ternms of the thernal-
hydraul i cs, which was not my expertise, but it could
be explained in the fact that nore accumul ator water
went in during the transient.

However, in the course of researching
that they discovered a nodeling error in the MAAP
nodel that required redoing.

DR. BANERJEE: Do you recall what the

error was?
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MR. LAUR: They had the pressurizer

surge line going into the top of the |oop instead of
in the mddle of the | oop.

MR ETZEL: This is Bill Etzel from
FENOC.

Yes. on the pressurizer surge line the
MAAP code we had a | oop seal ed nodel where in
reality we do not have one.

DR. BANERJEE: But why didn't it show up
in the pre-EPU cal cul ation and the post-EPU. |
nmean, the error would have been made in both, right?

MR. LAUR. Right. The error was a
preexisting error to ny understandi ng.

DR. BANERJEE: So why did it give this
anomal ous result?

MR LAUR | can't answer that. But I
know in ny review when we're | ooking at a table of
ti mng changes due to EPU and you see all of them
going in the expected duration, a little bit
shorter, and one of them going longer, it causes you
to question.

But as to why that wasn't caught
earlier, | don't know.

MEMBER WALLIS: But the two aren't quite

so connected. Maybe the result of this lead to a

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




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

97

revi ew of MAAP which showed up this error; |I'm not
sure the two things are connect.

MR KELLER: Yes. This is Colin Keller.

That's correct, Dr. Wallis. The two were
not related. The error was found in part of the
review that we did to the NRC s --

MEMBER WALLIS: You were lead to | ook
further at MAAP and then you found sonething --
okay.

MR. KELLER  Yes.

MR LAUR Right. | didn't nmean to inply
that this error was causing the anomal ous result.

DR. BANERJEE: So why was there an
anomal ous result? Then we're back to --

MR. LAUR Well, when | say "anomal ous, "
it's apparently anomal ous --

MEMBER WALLI'S: But not really?

MR LAUR -- but the reason for the
time getting longer in this one or two scenari 0s,
don't renenber how many there were, had to do with
changi ng accurul ator pressure setpoints and |evel
setpoints that resulted a change in addition to or
actual ly opposite to the change caused by power
increase. So that in this particular scenario

instead of the timng getting shorter, this
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addi tional water fromthe accunul ators actually
caused it to be | onger.

DR. BANERJEE: So it was a legitinmate--
now you accept that as a legitinmate finding?

MR. LAUR  Yes. Yes.

DR BANERJEE: But at the end of it it
allowed you to -- well, not allowed it actually
initiated this review of MAAP which found an error.
But that error had nothing to do with this?

MR. LAUR That is correct. And the
real point | was trying to nake here is that they
did review the MAAP anal yses and resubnit them on
t he docket .

The other result out of the --

DR. BANERJEE: Was there any independent
check of MAAP or audit of MAAP or was this what was
done?

MR LAUR | don't know. The audit we
did was not |ooking at MAAP. W're |ooking at very
focused on the licensee's configuration control
process for MAAP and for risk calculations and on
specific areas that we had asked in RAIs that we
didn't understand. And this was one of them But I
think there were two MAAP areas, and the one they

were able to resolve right away and this one took a
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little | onger.

DR BANERJEE: What was the other area?

MR LAUR |I'd have to look it up. |
don't recall offhand.

DR. BANERJEE: (kay.

MR. LAUR: The other result, though, we
did conpare the |icensee's procedure for
configuration the PRA to the ASME PRA standard
Section 5 and concluded it was a good process. They
had virtually all the elenents net for practicing
t he configuration control by procedure.

The |icensee already covered the fact
that the way we tend to assess the risk is to | ook
at the various elenents that nake up a PRA and say
what could be inpacted. And |'ve got these conbi ned
in a couple of slides here. But this one talks
about initiating events and equi pnment reliability.

The EPU does not result in any new initiating
events. Even in the cases where an initiating event
is nodeled as a fault tree nodel of sone operating
systemthat fails during its mssion tine, the
equi pnent reliability is not expected to change
either. So therefore, those initiating events would
not be i npact ed.

And for the same reason the systens that
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are mtigating the accidents are not expected to
change because they're still operating within their
sanme design limts.

Next slide.

Acci dent sequence and success criteria.
The general accident progression, accident sequence
progression did not change. In other words, the
event tree nodels are the same. Now timng may be
different at EPU conditions, but you don't expect to
have to ask different questions in the event tree as
a result of an 8 percent power uprate. And the
| i censee concluded that you don't, and | concur.

The success criteria for the nost part
stays the sane. And | just want to tal k about a
coupl e of places where it didn't.

Station blackout is inpacted slightly.
| f you have a station blackout and never recover
of fsite power, you're going to have core damage
sonmewhat earlier. That translates int the tine that
t he operator has to recover offsite power, which
translates into a higher operator action failure
probability and therefore core danage frequency.
The licensee did include that in their post-EPU
nodel .

The ATWS success criteria was inpacted.
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Addition of the cavitating venturies on Unit 1 nmeans
you can no longer mtigate a full ATWS event because
you can't get full flow out of three AFW punps.
However, the PRA success criteria didn't change.

And the reasons for that is that the |licensee had
conservatively not credited full flowin the pre-EPU
nodel . And therefore, the success criteria is the
same. The licensee reported no change in risk.

| pointed out in ny safety eval uation
that that's not correct. There is a change in risk.
The change in risk would be if you had taken the
conservatismout of the initial, the pre-EPU, and
you'd actually get a delta. But | also knowto
| ooking at the information they submtted that ATWS
is less than 1 percent on both units. Therefore,
the max that could be would be a 1 percent. It
woul d not change ny concl usi ons.

CHAI RVAN DENNI NG That really is
interesting, though, in terns of just |ooking at
delta risks where, as you quite properly pointed
out, that making the conservative assunptions made
it look like there was no change in risk whereas in
reality there was a slight increase in risk.

MR. LAUR That's correct.

CHAI RVAN DENNING But | agree, it's a
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negl i gi bl e consi derati on.

MR. LAUR:. The design bases | oss of
feedwat er transi ent was picked up by one of the
ot her branches and brought to ny attention resulted
in a request for additional information on how the
PRA success criteria was inpacted. It turned out it
was not. And the |icensee subnmitted realistic
LOFTRAN and realistic MAAP cal cul ations to show t hat
in arealistic analysis that the success criteria
pre and post-EPU does not change.

CHAI RVAN DENNI NG Now, is this the
success criterion that relates to two out of three
aux feedwater punps?

MR. LAUR. Right. The PRA froma
realistic standpoint pre and post-EPU you only need
one AFW punp for secondary side decay heat renoval
Now in Unit 2 you need two steam generators because
you have smal| atnospheric dunp val ves but as far as
the AFW portion, which is what has been effected by
the cavitating venturies, the realistic analysis
shows that it does not change.

And then the final bullet here is
actually the subject of a whole other slide, which
i s contai nment accident pressure credit for ECCS

NPSH positive suction head.
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Next sli de.

This has a potential of inpacting
success criteria, so that's why | put it under here.
| don't know how nuch you want me to go over this.
| thought it was pretty well covered by the Licensee
and by Rich Lobel yesterday.

CHAI RVAN DENNI NG Yes, | think it was.
So if you just want to kind of bottomline, feel
free.

MR. LAUR. The bottomline is if you
remenber the two graphs that were respective of
cal cul ations before and after, there's a difference
of about 30 seconds to one mnute when they cross
zero, in which I concluded there was an incal cul abl e
risk inmpact, delta risk inpact, fromcrediting the
cont ai nnent acci dent pressure.

MEMBER WALLIS: Does all this go into
the PRA then? | nean you have an actual eval uation
of the change in the PRA as a result of crediting
this contai nnent acci dent pressure?

MR, LAUR  No.

MEMBER WALLIS: You don't?

MR. LAUR. Not to ny know edge. If you
| ook at the absolute value of a contribution to

risk, in other words not the change but what it
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woul d be, and the licensee indicated that a | arge
LOCA and failure of containment isolation for
exanple would be 1E minus 8. | don't have their
nodel , but what | did look at was a failure on
demand. If you use a bounding value for a failure
on demand of a contai nment isolation valve, a

typi cal conmon cause failure in a bounding LOCA of
frequency of ten to the mnus four, you' re down to
ten to the mnus seven right there. So you're

tal ki ng about a very |ow --

MEMBER WALLI'S: No, granting there's
cont ai nment overpressure is not really sonething
that's necessary in order to bring the risk down.
It's necessary in order to neet some ot her
requirenent.

MR. LAUR  That is correct.

MR RUBIN. Dr. Wallis, that's correct.
If | could just interject nonentarily.

This is Mark Rubin, Branch Chief 1.

The reason this was | ooked at is because
of the issues related to the VY power uprate and
some of the concerns on granting NPSH over pressure
and the fact that the Reg. Guide -- |I'msure M.
Lobel tal ked about that previously. Because the

Reg. Quide is under revision, a senior NRR
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managenment asked that we reflect on the potenti al
risk inmpact to see if any existed on the power
uprates and that in the future it be sort of |ooked
at quickly, if all that's required, to validate
l[ittle to no risk inmpact. And that's why this was
| ooked at specifically.

But the conclusion, you' re absolutely
correct, has no real inpact in this case.

MR. LAUR. And the point was already
made yesterday, but we're not granting contai nment
overpressure. That's the existing |icensing basis.

MEMBER WALLIS: There's really no
change. It's been granted before and there's al nost
no change in the requirenments, so nothing has really
happened here?

MR. LAUR Exactly. That's what we
concl uded.

Human reliability. | guess in keeping
with every other EPU that |'ve heard about, this is
the major inpact on risk, on calculated risk. EPU
has a tendency to reduce tines for operators to act.
The change in the HRA due to EPU is not assessed
directly by the licensee. What was done instead was
a sensitivity study. And the reason for that was

their pre-EPU timng was, as | mentioned, based on
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often grossly conservative hand cal cul ations for the
time. Their post-EPU they' ve upgraded to use MAAP
on both units.

Secondly, the nethod they used cannot
translate small changes in timng into realistic
human error probabilities.

MEMBER WALLIS: But that's just what
they do, isn't it? Isn't that what they do?

MR. LAUR. That's what they do. But
that's--

MEMBER WALLI'S: You're saying they can't
do it meaningfully?

MR. RUBIN. This is Mark Rubin again.

Yes, | think that's what we're saying.
Sonme of the HRA net hodol ogi es, especially the
earlier ones we'll grant, as Dr. Apostol akis has
shown us on nmany occasions. The snmall change is in
timng. The nodel will calculate a difference in
human performance or success rate, but it's really
not a meaningful -- you have no confidence really in
t hose smal | changes shown.

MEMBER WALLIS: \What el se are you goi ng
to do? |If you're asked to calculate the CDF effect,
you have to use sone sort of HRA?

MR. RUBI N: Yes.
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MR LAUR: Yes.

MR. RUBIN. Certainly.

MEMBER WALLI'S: And you're sinply saying
that this isn't a very good nethod. | think it's a
little extreme to say it's not neaningful. It's
maybe the best nethod avail abl e.

MR. RUBIN. What is neaningful -- well,
certainly it does give a quantitative result. But
what is neaningful is that the techni ques allow us
to identify the nore inportant actions, |ook at the
ti mng changes for those and see if they're
significant and let us focus in risk case.

Al we wanted to point out here is that
we're in the areas of uncertainty, alnost in the
area of noise in the small cal cul ati onal
di fferences. But we do use the technology to help us
focus in on the inportant human response actions and
| ook at the tim ng changes on those.

MEMBER WALLIS: | think you ought not to
use the word "neani ngful" though. That m ght mean
the wong thing to sone people. And you're just
saying that there are uncertainties and these are
very small changes anyway, and all that sort of
thing. But you're still doing the best you can or

the licensee is doing the best he can.
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MR. LAUR. That's a good coment. \Wen

| say the "nmethodology,"” as | nentioned | used the
success likelihood i ndex nethod, but |I'm not
integrating that methodology. If you have a tine
reliability correlation, which | think is an
artifact in sone ways, but as Mark said you change
time, you're going to get a change. And this nethod
has a method on the performance there's a tinme. If
you | ook at the SPAR-H nodel, they have discreet
time steps ranging fromnot enough tinme to adequate
time, to excess tinme. And the point |I'lIl make on
the next slide goes to nore with synptom based
procedures, it's alnost a function of can you get to
that step in the procedure and then do you have an
error of om ssion when you get to that step.

So | ooking at the third major bullet,
the way | assessed the risk was | ooking at the post-
EPU core danmage frequency and | arge early rel ease
frequency recogni zing that the change in those is
based on natural plant changes and on a sensitivity
anal ysis for the HRA. Ckay.

And | did ask the licensee in an RAlI to
val i date i nportant operator actions with short tine
frames. You know, denonstrate they can be done. In

ot her words, they are not precluded. | understand
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you "can" nmeaning one to zero. Wat |I'msaying is
you haven't changed the tine to where sonething that
was nmaybe margi nal but you could do it becane
precluded. And they did that and nothing fell into
t hat category of being precluded.

So ny conclusions focused on, like |
said, that the actual CDF and LERF and whet her or
not special circunstances arose.

Next slide.

The |icensee showed you a top five
operator actions and they gave nme whol e pages of
them but if you | ook through them and sort them by
importance, | tried to summarize themin two major
categories. Wiat shows up are depressurizing the
RCS and feed and bl eed cooling at both units and
t hen some manual actions to, in the case of Unit 1
start auxiliary river water punps and align them and
Unit 2 solid state protection systemfailure so you
have to start aux feedwater punp.

The licensee, as | said, validated these
and all the other ones that could be perforned. But
just looking at the feed and bl eed actions briefly.
These are proceduralized, they're routinely
practiced, they're perforned in the control room

with one m nor exception. They take a relatively
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short tinme fromtwo to ten mnutes to actually
performthe tasks. And they occur in response to
synpt om based procedures, not just the EOPs but al so
the functional restoration procedures.

So the | ast subbullet under there is
what | was trying to say. It's really nore of a
function of how much tine you have until you get to
that step in the procedure as opposed to a slight
decrease in the amount of time avail able.

And the other two actions up there are
control room actions that are sinple actions.

So we concluded that there was a mnina
i mpact on EPU risk on the HRA

DR. BANERJEE: Wat about switching to
hot | eg injection?

MR. LAUR | don't recall that operator
action, and I'd have to defer to the utility. That
m ght be a good one for the utility to comment on.

MR, ETZEL: This is Bill Etzel from
FENCC.

W currently do not nodel hot |eg
i nj ection.

DR. BANERJEE: But you switch, right, to
hot leg injection in the log termcooling scenari o,

right?
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MR ETZEL: Yes.

MR. DURKOSH: This is Don Durkosh. 1"l
be addressing that in the next presentation.

DR. BANERJEE: (kay.

MR. LAUR. Ckay. External events, we've
got seismc fires and ot her, which include high
wi nds. There's nothing about EPU that would
increase any of the initiating event frequencies or
types of initiating events fromthese.

The quantitative assessnent, since their
PRA handl es seismc and fires, denonstrated that a
very small inpact on the risk fromthose. And that
cones fromthe fact that their seismc and fire PRA
nodel s are integrated with their PRA nodel. So
human reliability increases and plant nodification
i ncreases transl ate and propagate through those
nodel s.

And for other external events, the
successi ve screeni ng net hodol ogy that was used for
their | PEEE remains valid and we concl ude that woul d
be a mninmal inpact on risk as well.

Next slide.

| don't have as many as the |icensee
had, but this shows you the post-EPU core danage

frequency and | arge rel ease frequency using their
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HRA net hodol ogy with a MAAP realistic timng and
that is what | used to conclude that there was no
speci al circunmstances. These are very snal
changes.

The increases include the nodifications
and the sensitivity anal ysis. These small. They
neet the Reg. Quide 1.174 guidelines for being
small, but it's not what | based my concl usion on
for adequate protection.

Next slide.

The licensee did a qualitative
assessment of shutdown risk using the questions in
the Standard Review Plan, Chapter 19. And we agree
that the shutdown initiating events aren't inpacted.
Times to boil times for operator actions are
slightly decreased, but mniml inpact on risk.

Finally, in conclusion the |icensee
assessed the potential risk fromEPU W concl uded
t he EPU does not create special circunstances that
woul d rebut the presunption of adequate protection
and therefore we found this acceptable.

CHAI RVAN DENNI NG  Are there any
guestions?

Thank you. Good j ob.

MR. LAUR:.  Thank you.
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CHAI RVAN DENNI NG  (Okay. Now we're just

going to continue on and we'll get into operations
and testing starting off with human factors,
guess.

MR. DURKCSH. Okay. My name is Don
Durkosh. | ama senior reactor operator currently
licensed at Unit 2 and control room supervisor.

| al so have with ne George Storlis.
CGeorge brings over 30 years of operating experience
at Shi ppi ngport, Beaver Valley Unit 1 and Beaver
Valley Unit 2.

Alittle bit about nyself. | have 25
years of experience in the comrercial nuclear power
industry. | started ny career with Westinghouse
wor ki ng in the engineering design anal ysis services
area. | was the Westinghouse site manager at Beaver
Val l ey and was in the unique position of Kkicking off
this project and working with M ke Testa froma
managenent perspective.

And | amlicensed at Unit 2 and | ooking
forward to raising power toward the end of this year
at Unit 2.

The four areas that | plan to cover are
human factors, training, our test plan and overvi ew

of our test plan and touch upon |arge transient
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testing.

From an overvi ew perspective, the human
factors inpact of the EPUis mnimal. There's a
total of eight neter changeouts froma control room
perspective. Six of themare related to the fact
that we're replacing our accurul ator pressure
indicators with a digital indicator. And we al so are
repl aci ng our contai nment narrow range pressure
i ndicators as part of the containnment conversion
project. Al eight of these neters have been
replaced out at Unit 1 and on the Unit 1 sinulator
and in the process of being changed out at Unit 2.

Coming into the EPU project we were at
an advantage in that in late 2002 and early 2003
Beaver Valley Operations staff undertook a major
revi ew of our emergency operating procedures. And e
have substantially stream i nes our EOPs and nade
t hem consi stent with the Westi nghouse ERGs. And, in
fact, that's a project that | also worked.

So we had a very solid foundation for
coming into the final portion of the EPU project
havi ng very stream i ned procedures.

In the big picture here, the procedure
changes that are com ng out of the EPU project are

rather mininmally. They're primarily: Revise
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operating paraneters, changes in limts and revise
set poi nt s.

One area where the EOPs were directly
i npacted was the addition of an attachnent that wll
require that the control roominitiate a purge
foll owi ng a steam generator tube rupture. However
| do want to point out that that existing attachnent
al ready exists for purging the control roomfor a
steam ine break scenario. So in a big sense, it's a
very mni mal inpact.

DR BANERJEE: What are those two little
t hi ngs t here? What was that interesting stuff.

MR. DURKOSH: Go back, but don't click
on it.

What they are, they are backup slides.
What | wanted to do, what | have here are exanpl es
of sone of the normal operating paraneters and sone
of the EOP setpoint changes. But | |ooked ahead at
the NRC presentation and they have rmuch nore than
have, so | don't see any value going there, if
that's okay with you

CHAI RVAN DENNI NG  Thank you

MEMBER WALLIS: What we could do is
check that you and the NRC have the sane

presentation or there's no inconsistency.
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MR. DURKCSH. Al right. dick on it.

CHAI RVAN DENNING Don't click it.
Don't cli ck.

MEMBER WALLIS: We'Il trust you on that
one.

MR. DURKCSH. All right.

Ckay. | was at the G nna presentation
so | heard your feedback, what you really wanted to
focus on; those areas that were potentially
i npacted. So, obviously, our action tine, operator
action time is a key issue so | wanted to address
t hat .

Qobviously with increased decay heat the
avai lable tine to perform sone actions are reduced.
However, | do want to point out that the basic
operator actions that we have to do renain
unchanged. W are not inplenmenting any new
nodi fications that require new operator action
times. And that's unlike G nna where they did
actual ly inplenent sone nodifications.

I n nbst cases our action tines have
either remai ned the same or actually been extended
to inprove the overall process. And | do have a
coupl e of slides where the case is actually reduced,

and |'ll tal k about those.
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During the course of this review we al so
i dentify procedure enhancenents and we have
i ncorporated those. Mdst notably, we did a conplete
review of our fire related procedures for Unit 1 and
we did a major upgrade as part of the EPU project.

And action tines are being revalidated.
W' ve already tal ked about some using the sinmulator,
usi ng wal kdowns, using tabl etop discussions and
field timng of operator actions in the field.

| do want to take a point. Colin had
nmenti oned operator action tinme relative to the PRA
And for the scenarios that | saw, npost of those are
beyond design bases. So it gets you pretty deep
into the emergency procedures and the contingency
procedures. For instance, initiating bleed and
feed. There's a loss of heat sink scenario which
requires us to lose all of our aux feedwater punps,
not be able to use our main feedwater punps, our
startup feed punps, our condensate punps. So we're
basically sitting as the steam generators are slowy
drying out and getting ready to wait to initiate
bleed and feed. So it's a pretty extreme scenari o.

Ckay. The next slide.

kay. We tal ked about ECCS switchover

to hot leg recirc. Ken had tal ked about and this
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guestion just cane up.

At Unit 1 the existing time is 8 hours
and when we go to uprate, that time will get reduced
to 6% hours.

At Unit 2 the current tine is 7 hours
and that will get reduced to 6 hours.

And in addition, at Unit 2 our design
bases has us switch fromstraight cold leg recirc to
hot leg recirc and back to cold leg recirc on a
periodic frequency. That time rate nowis 11% hours
and that' Il be reduced to 9% hours.

| think the question cane up as to what
t he burden or inpact is. Through our simulations
generally within an hour or two of a |large break
LOCA scenario we are back into the emergency
mai nstream procedure called E1l. And basically we
are doing our preparations | ooking dow the road and
doi ng our preparations.

As was nentioned, approximtely one hour
before we will start taking steps to nmake sure we
have AC power to the valves in questions. |If we
have any junpers that require, we have those junpers
in position. And we're briefing on what actions
have to occur.

And the time frame for actually
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initiating switchover, at least | |ooked at the Unit
1 validation efforts on the sinmulator to initiate
hot leg recirc. Coming into the procedure we're
talking a matter of mnutes. So those hot |eg
recirc procedures are relatively streanmline. You're
able to get in and get out very quickly.

DR. BANERJEE: | guess the inpact woul d
be if one was wong in determ ning where the
swi tchover time should be? If it was, say, three
hours instead of 6% h ours, there's no direct
nmeasure you have here. But it's not related to the
uprate, it's in general this issue of not having a
di rect measure for the boron?

MR DURKOSH: | agree. |It's not
directly inpacted by the project.

DR. BANERJEE: Yes. The anount of tine
difference is not significant. Al right.

MR. DURKOSH: Two areas that | would
like to talk about is the tube rupture and isolating
aux feedwater flow and the post trip fire scenario
where if we did | ose aux feedwater, we would want to
restore it.

Rel ative to the tube rupture, one of the
key operator actions is to isolate aux feedwater

flow. I do want to point out that all of the EPU
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anal yses that were perforned were actually based on
crew simulation data collected in 2002. So we had a
solid footing for the anal yses goi ng forward.

And then as part of the EPU project in
|ate | ast year we ran on the sinulator with the new
procedures that are being proposed, we had the Unit
1 crew go through and then we validated the fact
t hat what we had done before we were able to neet.

For Unit 2 this EOP changes are in the
final stages of being identified. There were
tabl etops that were perforned and we are planning to
do sinulator validation later this year.

Next slide.

Relative to the fire scenarios, key
action would be if you | ost aux feedwater you' d need
to reestablish it. | wanted to give you a positive
nessage here. Relative to the Beaver Valley Unit 1
the EPU project established all of the critical
operator action tinmes. The entire set of fire
rel ated procedures were revised, streanlined and the
wal kdowns have been conpl eted. So that validation
effort is conplete.

Relative to Unit 2, about 3 years ago
our fire related procedures were updated. And it

turns out that because that occurred in the m dst of
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this EPU project, the aux feedwater critical tines
have al ready been incorporated in the procedures.
So there's basically mnimal work to do on Unit 2.
Possi bl e that any of the |lessons |earned fromthe
Unit 1 procedures may get back to Unit 2. But we're
not anticipating any major changes to our
procedures; they're already there. And they've
al ready included the operator action tinmes that are
appropriate for EPU

The next sli de.

Ckay. Moving on to operator training.
Basically we use classroomtraining of our design
change packages. We'Ill go over our tech spec and
i censing requirement nmanual changes. W'Ill go over
any physical changes, procedure and set point
changes. And then also we'll do sinmulator focus
areas where if there is a change warning, a
denonstrati on or hands-on training, we would do
that. And for instance, the Unit 1 crews had a
chance on the sinulator to operate the new steam
generator |evel control programfollow ng steam
generator replacenment. So the crews have tinme to
basically get accustonmed to the new contro
set poi nt .

And then we always will continue our
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transi ent response and EOP execution training.

And for startup and shutdown, we al so
use just-in-tine training to get the crews focused
in prebrief so that those activities go snoothly.

As we di scussed over the last day and a
hal f many of the nodifications have been
i ncorporated. So crew training has been going on
here for the last couple of years as nodifications
have been made. And they'll continue up to our EPU
upr at e.

W do have plant specific sinulators
that we use, separate ones for Unit 1 and Unit 2.
And t he changes that we're tal king about are
primarily nmodel and initial conditions. So there's
no i ssue about going fromcurrent plant to EPU pl ant
other than a matter of a couple of mnutes to switch
over the nodel. | know that question was raised at
G nna. So we do not have any issues being able to
switch back and forth

Moving on test plan. This is an
overview of our test plan. Primarily consists of
post nodifications tests which, as | nentioned, many
of them have al ready been perforned and we'l|
continue doing themas the nods are nade.

Qur | ow power physics testing program
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remai ns the sane. There's no change there. Wat we
are doing is we are collecting baseline data and

t hen using that baseline data to support our power
ascension testing. And in the power ascension
testing we're planning on small increnments. | have a

couple of slides to show you of what our current

plan is.

But basically we'll use the baseline
data to make data projections. W'I|l collect data
at steady state conditions and then we'll review

that day and if we have any anomalies, we'll
eval uate that and identify through our corrective
action program what our next step would be.

So what | wanted to do here is here's
kind of a profile of Unit 1 power ascension profile.
As we discussed, we just conpleted our 1R17
refuel i ng outage which invol ved repl aci ng the steam
generators. W have started up and we are operating
at a 100 percent power currently. And during the
startup process we did collect baseline data at
roughly 90 percent and 95 percent. So we now have
the data that we can use to predict where we expect
to be. Followi ng receipt of the safety eval uation
report, we plan to uprate approxinmately a nom nal 3

percent power uprate and we'll be using the baseline
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data to predict where the paranmeters should be so
that we have a nethod to conpare.

And we expect to operate the rest of the
cycle at approxinmately 2770 negawatt ther nal

And then com ng out of the new refueling
out age, we expect to return to that power |evel and
make two small noves approximately 2.5 percent each
time collecting data, evaluating the data making
sure that we're confortable and then noving up to
the ultimte power |evel of 2900 negawatts.

| have a simlar slide for Unit 2. W
are currently in cycle 12 with a 2R12 refueling
outage plan for the fall. Qur plans here is to cone
out of the outage, collect our baseline data at
roughly 95 percent. Conme up to our current |icense
power of 2689, which is 100 percent power and then
initiate shortly thereafter a nom nal increase of 3
percent up to 2770. And our plan is to operate for
the rest of basically the full cycle at 3 percent
uprate. And then at the follow ng refueling outage
woul d be the next opportunity to go ahead and
i ncorporate the high pressure upgrade at Unit 2 and
basically conme out of the outage at the referenced
power |evel and again nmake two small noves up to the

ultimate 2900 negawatt for core |icense power.
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DR. BANERJEE: Wen do you have it al

with robust fuel or whatever this new RFA? | don't
remenber.

MR DURKOSH: | didn't understand the
guesti on.

DR BANERJEE: Wien is the core
conpl etely peopled with this robust fuel?

MR. DURKOCSH. We're there already.

DR BANERJEE: Both units?

MR. DURKOCSH. That's correct. As part
of our extensive planning process for this phased
i npl enentation we started five or six years ago when
we began to transition to RFA fuel. So both units
today as we speak are 100 percent RFA fuel.

DR. BANERJEE: kay. Thanks.

MR. DURKOSH. The next topic, 1'd like
to nove on, is the topic of transient testing. So
what shoul d be consi dered when you eval uate the need
for transient testing?

One thing that is very inportant is to
eval uate the nodifications and also to evaluate the
NSSS control changes. And then based on that in
your test plan ensure that you have adequate
coverage for testing.

So there was a detail ed eval uati on that
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was performed as part of the |icense amendnent and
follow up RAIs. As we indicated, each of the

nodi fications will be fully tested. And as |'ve

al ready nentioned, many of the nodifications have
al ready been incorporated and we're gaining
operating experience with those nodifications.

I n addition, design engineering did an
ext ensi ve owners review of the NSSS contro
supporting anal yses. These are the operational
transients to make sure that we would not have a
reactor trip during selected design bases events.

And | think the key point that cane out
of that is there are no controller functional or
| ogi c changes. | know Vernont Yankee had sonmewhat
of a fundanental |ogic change and transient testing
may have been appropriate in that case.

We have no new control schenes. And our
changes are primarily limted to setpoint changes
t hat have been optim zed for EPU conditions.

The conclusion fromour earlier work is
t he aggregate inpact does not adversely affect plant
dynam c response.

Next slide.

Now Beaver Valley Unit 1 given the

repl acenent steam generators, it was inportant that
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we did nmonitor control systens during startup. And
| believe Pete nentioned yesterday that the feedback
fromthe operators was very positive. So our control
system operated as expected and in addition we did
perform and this was an area where we thought
transient testing was inportant, we change our val ve
trinms out, we did change our control operating
setpoints and we had new steam generators. So there
was a transient test performed, and actually it was
conpl eted over the | ast weekend. Basically we
i mputed a step change and we were nonitoring the
control |l er response.

| f you can go to the backup slide. | had
this data provided to me over the weekend. But
basically this is the new control point, a nom na
65 percent. They inputed a signal that drove the
controller dowm 5 percent and we had m nim
overshoot. And then they initiated a simlar
transient up with mniml overshoot. So overall the
control system worked just as planned. W easily net
all the acceptance criteria. And this all happened
within the | ast few days over the weekend. So very
positive feedback on the test. The test and the
control nodeling worked just as expected.

As nmentioned, large transient testing is
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normally a test that involves reactor trip at sone
hi gh power. At Beaver Valley any turbine trip
greater than 49 percent will result in a reactor
trip. As | nentioned, there are no functional
changes in the NSSS controls and the supporting
reactor trip functions. So we do not believe |arge
transient testing is necessary.

In addition, the sinulation code, which
was LOFTRAN, that we use supported the original
pl ant. LOFTRAN has been around a long tine. So ny
nessage here is the conputer code and the node
basi cally supported the original plant design and
basically all Wstinghouse plant designs. The
startup testing confirmed that the plant matches the
nodel , that conputer code and nodel supports our
current operational anal yses, we have used it to
benchmar k our sinulators, we use it in our non-LOCA
anal ysis and we use it to optim ze the EPU
conditions. So no further benchmark testing was
deened necessary.

And again, ny conclusion is based on the
techni cal changes there's no large transient testing
that will be necessary.

Sl i de.

So ny overall conclusions in the
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operations and testing area, the key take aways are:

Qur procedure changes primarily involve
operating paraneters, limts and setpoint changes;

The power ascension process will ensure
a controlled, closely nonitored, very conservative
approach to our new |licensed power |evel;

And the nodification in the NSSS contro
changes do not alter the basic design function of
t hose systens, nor introduce a first-of-a-kind type
change that will warrant |arge transient testing.

CHAI RVAN DENNING How is the auxiliary
feedwater flow test did foll owi ng the changes that
have occurred with the venturies?

MR. DURKOSH. Actually, those venturies
were replaced | think in the previous outage. But
generally what we do is we have an aux feedwater
flow test, an operations surveillance test. And
there were predictions on what the flow requirenents
are. And then we have tested the system

CHAI RVAN DENNI NG Yes. And actually
test it and add water to the steam generator within
t hose tests?

MR. DURKOSH. Yes. W nornmally will do
that in the | ast stages of plant startup.

MR. HANLEY: Yes. This is Norm Hanl ey
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from St one & Webster.

And, again, when we inplenented the
nodi fications to add the venturies, we did use the
OSTs to nonitor the flowto the -- we also did a
very detailed calibration with the venturie itself
with the vendor. W did extensive tests to nake
sure the calibration and the predicted fl ows woul d
match. We did an OST test where we did punp water
to the generator and verify those conditions. And we
al so did an OST on the punp to verify the punp curve
was mat chi ng what we used in the anal ysis.

MEMBER MAYNARD: And you do this test
com ng out of each outage, don't you?

MR DURKOSH: That is correct.

MEMBER MAYNARD: | nean as far as the
flow test, the calibration?

MR HANLEY: That's correct.

MR. DURKOSH: That's correct.

Any additional questions? All right.
Thank you very much

CHAI RVAN DENNI NG Okay. W will go
ahead and continue to hear fromthe Staff.

You rmay proceed.

M5. MARTIN: Good norning. |'m Kam shan

Martin. |'ma human factors engi neer in branch of
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Oper at or Licensing.

For our eval uation we reviews
procedures, training in human factors, interface --

CHAI RVAN DENNING | think you're going
to have to speak |louder. And is that m ke working
for sure.

The room s been all changed around and
so we're having sone trouble with the m kes. And
you really have to get right up to this mke, too, |
know from experi ence here.

M5. MARTIN. Ckay. Can you hear me?

CHAI RVAN DENNI NG Ckay.

M5. MARTIN. The areas we revi ewed
i nclude the training and hunman factors interfaces
bet ween the operator and the control roomand in the
pl ant related to performnce.

These are the regul atory gui delines that
| use in the eval uation.

The main areas that we use that we
eval uated include the EOPs and the AOPs, the
operator actions that are sensitive to the power
uprate, the control roomal arns, the SPDS and the
trai ni ng program and si nul at or.

As the licensee stated, the changes were

slight nodifications for paranmeter threshol ds and
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the elimnation to references to the BIT tech spec.
This was elimnated because it's no | onger credited
as a source of boron -- borated water. Sorry.

There was one new operator action that
was i ntroduced due to the EPU and that includes the
control room purge. And the one change was a change
to anot her purge of the control roomdealing with
the steam generator tube rupture. I'msorry. That's
a new action.

The tinme reductions, sone of the tine
reductions for operator actions were due to decay
heat, but as the licensee stated, nost of them
stayed the same. There were only a couple that were
reduced due to the EPU

In Unit 1 all of the action tinmes were
val i dated t hrough the sinmulator and through the
wal kt hrough in the plant.

For Unit 2 the in plant operator action
times were validated, but because the procedures
aren't finalized at this tine they only did a
tabl etop review. But the |licensee has conmtted to
validating the tinmes on the sinulator once the
procedures are finalized. W determned this to be
accept abl e because of their commtnent to validated

operator action tinmes on the simulator.
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This is just a table with the operator
action tinmes that were nost sensitive to the EPU

In Unit 1, as | stated, all of themwere
validated. But in Unit 2 there was in particular
that didn't have a nmargin between the tinme avail abl e
and the tine it would take the operator to actually
performthis. But it hasn't been validated at this
ti me because the procedures aren't finalized.

CHAI RVAN DENNI NG  Now let nme see if |
under st and. \Whose eval uation of action performance
time was this, the 9.7 mnutes for exanple in this
first action? That's the plant says it can be done
in 9.7 mnutes or sonehow you guys did it?

M5. MARTIN: No, the plant said that it
coul d be done.

CHAI RVAN DENNI NG Yes.

M5. MARTIN:. And they perforned a
validation of this because it's in Unit 1 that it
could be finished in 9.7 m nutes.

MR. DURKOSH. Okay. This is Don Durkosh
from Beaver Vall ey.

The Unit 1 operator action times were
val idated last fall on the sinulator.

CHAI RVAN DENNI NG Now, why don't you

stay there just a second. And that is this action
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performance tinme versus tinme available, | nean
obviously there's extrenely small nmargin between 9.7
m nutes and 10 minutes. |Is that just a conservative
value as to we're 99 percent confident that it can
be done within 9.7 mnutes or what's the difference
between the 9.7 m nutes and the 10 m nutes there?
Can you respond to that?

MR. DURKOSH: Sure. As was discussed in
t he non- LOCAs presentation fromyesterday, the 10
m nut es was the assuned operator action tine for
basically term nating an inadvertent Sl basically
precl udi ng additional safety injection flowinto the
pressurizer. And they nmade an assunption of 10
m nutes that operator action could be acconpli shed.
And we confirmed that we were able to do it within
10 mi nutes.

MEMBER WALLIS: How much time is
avai | abl e?

CHAI RVAN DENNI NG Ten m nutes. And the
10 minutes is the rough criterion that you have of
you have to do it within 10 m nutes, right?

MR. DURKOSH: That is correct. And
where it says "Tine Avail able/ Times used in the

anal ysis," that's the specified tine, that's the

target time that we're aimng at reaching.
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MEMBER WALLIS: |'massuning the tine

avai l able is longer than 10 m nutes.

CHAI RVAN DENNI NG Well, let ne put a
hypot hesis down and then you can tell me why |I'm
wrong. Suppose this action in perfornmance tinme if
that was the nean tine that it took staff to do
this, then the probability of successfully doing it
within this time would be about 50 percent. And |I'm
sure you're not telling me that. Wat is that 9.7
mnutes telling ne? That's not the nean tinme to
performit. What is it?

MR. SENA: This is Pete Sena agai n.

Dr. Denning, if | can back up slightly.
| f you recall during the non-LOCA transients for the
i nadvertent SI, the way we went through that
transi ent was for the design bases assunptions we
bi as steam generator or correct in pressurizer |evel
an additional 7 percent high fromthe normand you
put in these various conservati smns.

When we go through the design bases
transient, the design folks that 10 m nute w ndow to
get it done. So the operating crews go through the
EOPs E zero, ES1.1 for inadvertent SI and al
simul ator crews went through the scenario and were

able to performthat action within the 10 mnute
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time period.

CHAI RVAN DENNI NG  So are you saying the
conservatismis within the 10 m nutes?

MR SENA: Yes. That's correct. But
agai n when we went through the analysis the way we
gualified the acceptability of the analysis was
t hrough the qualifications of the downstream piping
and the PORVs and not relying on the operator action
time. That's how we precluded the event from going
froma condition Il event to a condition Ill event.

MEMBER WALLIS: Well, what does the 9.7
m nut es nean?

MR SENA: Well, that is the actual tine

that the operating crews conpl eted the perfornmance

in.

CHAI RVAN DENNI NG  All of themor --

MEMBER S| EBER:  The sl owest one or the
aver age?

CHAI RVAN DENNI NG -- the sl owest one?
Yes.

MR SENA: | cannot recall. | believe

that m ght have been the maximumtinme, but let ne
get back to you. Let nme phone call.
MEMBER WALLIS: The average, it isn't

very good.
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CHAI RVAN DENNI NG Right. O her than the

fact there's conservatismin 10 m nutes, but then we
don't have a real good feeling as to how much
conservati sns.

MR. CARUSO And let's ask once again if
the operators don't get it done until 11 m nutes,
what does that nean?

MR. FREDERI CK: This is Ken Frederi ck.

In a realistic sense it probably neans
that they will be closer to overfill. In the safety
anal ysis world that nmeans that we'll cycle the
safety valve a couple of nore tines.

MR. DURKCSH. So Ken gave you the
anal ysis inpact. Froma sinulator perspective and
all the training that we have received, | cannot
recall ever challenging an overfill condition on
this kind of transient. W have streamlined our
procedures. W can get to SI term nation very
qgui ckly within 10 mnutes. And normally when we
woul d stop the sinulator at that point, we're
nowhere cl ose to bei ng overwhel ned.

MEMBER MAYNARD: | think the inportance
of this is whether it ends up being classified as a
condition Il or condition Ill event. In reality if

they don't get it done at all, you're still covered
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but your safety analysis just goes into a different
wonder. But it's whether this is considered a
condition Il or condition Il event.

CHAI RVAN DENNING I n this particul ar
case.

MEMBER MAYNARD: Ri ght.

MEMBER WALLIS: Does this chart cone
froma FENOC submittal? 1Is this sonmething that you
put toget her.

M5. MARTIN: |'msorry, what was the
guestion?

MEMBER WALLIS: Is this chart taken from
the FENOC submittal or is it taken from-

M5. MARTIN: | put this chart together
frominformation that was in a chart that they
submtted that had nore --

MEMBER WALLI'S: | was wondering why we
hadn't seen sonething |ike this before.

MEMBER MAYNARD: | thought this was
di scussed a little bit yesterday.

MEMBER WALLIS: Yes, | think it was.

But we seemto be seeing it a different way now t han
we di d yesterday.

CHAI RVAN DENNI NG Yes.

MEMBER WALLI S: Now it doesn't | ook so
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good.

MEMBER MAYNARD: Well, again, | think we
had a simlar discussion yesterday, though, in that
what happens if the operator doesn't get the action
done.

MEMBER WALLI S:  Yes.

MEMBER MAYNARD: And you're stil
covered with your small break LOCA or whatever other
analysis is covered. It's whether or not this ends
up being a condition Il or condition Ill event. And
that's what was di scussed with one of the NRC
presenters --

CHAI RVAN DENNI NG Well, that certainly
is true in that first one. I'mnot sure that that's
true for everyone of these.

MR DURKOSH: Well, | can address the
other ones if you'd Iike.

CHAI RVAN DENNI NG Wl |, why don't you
go ahead and do that?

MR. DURKOSH: Ckay. Sure.

So in the case of Unit 2, as |
nmenti oned, an isolating aux feedwater on a tube
rupture is a key operator action. Previously the
previ ous anal yses used 9.1 m nutes. Based on the

extensi ve simulator crew evaluations from | think
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2002, they canme up with 5.5 mnutes as being a very
representative time to performthat action. And that
was prior to our stream ining of our EOPs.

And the action performance tinme was
t abl et opped at 5 m nute.

| do have sonme data available to ne from
Unit 1 which I believe it was of the order of |ess
than 5 minutes for Unit 1 on the actual sinulator.

MEMBER WALLIS: So the now colum here
is the tine used before, pre EPU, is it?

MR DURKOSH: That's correct. It's in
the current.

MEMBER WALLIS: Ckay. So the word "EPU
shoul d di sappear fromthe title.

CHAI RVMAN DENNI NG Yes. And "isol ate”
is that just an inplication as far as offsite doses
fromthe steam generator tube rupture or does it
have nore dire inplications?

MR FREDERICK: This is Ken Frederick.

Yes. Each individual action in the tube
rupture procedure and the analysis associated with
that is trying to mnimze overfill of the
generator. So for these particul ar cases --

CHAI RVMAN DENNI NG Overfill.

MR. FREDERICK: -- the goal is not to
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fill up the steam generator.

CHAI RVAN DENNI NG Ckay.

MEMBER MAYNARD: kay. Sone of this
also is to keep you fromwasting water to the
ruptured steam generator there?

MR. FREDERI CK: Right.

MR CARUSO And what are the
consequences of overfilling the generator?

MR. FREDERICK: |If you overfill the
generator, then you |l ose iodine partitioning, which
nmakes the offsite doses go up

CHAI RVAN DENNING Okay. | think we're
content with this figure.

MEMBER WALLIS: | suppose we are. And
just a little bit nystified.

CHAI RVAN DENNI NG Yes.

MEMBER WALLIS: |If we're just conparing
colums and you say you need 2 minutes and you got 2
m nutes, that doesn't really help me much

CHAI RVMAN DENNI NG Now, | don't think
any of these are identified as inportant human
actions froma risk assessnent. |Is that a true
statenent? Do we still have risk people here? Are
t hey --

MEMBER WALLI S: | think we do.
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MR. LAUR. This is Steve Laur again, NRR
Di vi sion of Ri sk Assessnent.

| don't know what the rel ationship
bet ween the desi gn bases accident and the PRA is.
But certainly cool down -- the action to cool down
is one of the risk inportant operator actions.

| would point out that this a design
bases di scussion | ooking at the inputs from Chapter
15 and not a risk assessnent.

CHAI RVAN DENNI NG Yes.

MR. LAUR And as | understand it, what
the human factors are doing is verifying or
validating that basically a go/no go criteria that
you can neet the tinme whereas in the PRA risk
assessment they use realistic timng and realistic
scenarios and cal cul ated the frequency of core
damage sequences. So really it's not a conparable
set of information.

CHAI RVAN DENNI NG  Yes. It does,
however, give us a feeling as to what significance
of margin in the design bases. But | think you're
absolutely right, that that's probably the context
that we ought to be interpreting this in rather than
risk.

And |'"mready to nove on to the next
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vi ewgr aph.

M5. MARTIN:. These are the tines that
the licensee provided, the data that will be changed
due to the EPU setpoints. This is a representation
of the data that will change.

In the control roomthere will be no new
di spl ays except for as the |icensee nentioned
earlier, the SI accumul ator should be upgraded to a
di gi tal display.

And all of the setpoints and displays
will be normalized so that 100 percent remains a 100
percent and the actions don't change due to the
renormal i zati on.

For the SPDS, these are just the
representation of the changes that will cone.

Not hing major. And this describes the change
process that will be inplenmenting the changes that
we' |l | have.

For the simulator, as they nentioned
previ ously, both the simulators have been
benchmarked wi th engi neering nodels. And they will
be using the systematic approach training to train
the operators for the --

CHAI RVAN DENNI NG Thank you

M5. MARTIN:. This is just nore general
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i nformation on the sinmulator changes and how t hey
will cover the training for the simulator changes.

Qur conclusion is that the |icensee
addressed the effects of the EPU on human factors
and they have taken the appropriate actions to
assure that the EPU does not adversely affect the
operator actions. And we find these proposed
changes to be acceptabl e because of their commitnent
to validation on Unit 2 and because of the issues
t hat they've addressed.

CHAI RVAN DENNI NG Very good. And |
think we see no other questions.

Thank you very much

And we'll nove on to what is the [|ast
techni cal presentation, | think.

MR. PETTIS: Good norning. My nanme is
Bob Pettis. I'"'mw th the Division of Engineering.
I"'mfilling in for Geg Galletti who was the
technical reviewer for the Beaver Valley EPU. At
present he's currently at Vernont Yankee and the
Iicense renewal inspection. So I'll do the best |
can with what was the basis of his review

As you're aware, the power ascension and
testing programis covered under the SRP 14.2.1 and

whi ch we' ve had many di scussi ons over the | ast
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several nonths.

The EPU test program shoul d include
sufficient testing to denonstrate that the SSCs wil |l
performsatisfactorily at the request power |evel.
The Staff guidance considers the original power
ascension test programthat was done under the Reg.
Qui de 1.68 process and the EPU rel ated pl ant
nodi fi cation, which nost of the nodifications fal
into the area of plant systems branch which they
probably have already provided their evaluation to
you fol ks earlier today.

Staff gui dance acknow edges t hat
| i censees may proposal alternative approaches to
testing wthout adequate justification. W' ve
centered around the large transient testing issue,
but it's basically any departure fromthe original
test programis reviewed as part of the technical
justification for allow ng those exceptions.

The Staff basis for requiring
performance of testing including the |arge transient
testing fell into the Reg. Guide 1.68 docunent
whi ch was basically established to ensure that there
was a suitable test program at the original plant
i censi ng phase that covered both the steady state

and anticipated transients.
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The objectives of Reg. Guide 1.68 were
to famliarize operators with training, confirmation
of design and installation of equipnent, benchmark
of anal yses and codes and also to confirmthe
adequacy of EOPs.

One of the main objectives with 1.68 was
al so to provide necessary assurance that the
facility could ge operated in accordance with the
design requirenents and val i date any anal yti cal
nodel s.

Under the Reg. Guide 168 there were a
series of tests that were reconmended back in the
appendi x. And two of those tests that were in the
original 1.68 guidance were the so called | arge
transient tests which are under discussion for the
new pl ants today. And both of those tests that were
required at original plant construction, again to
val i date anal ytical nodels in perfornmance of a brand
new pl ant .

Beaver Valley is planning on perform ng
additional startup tests which were originally not
part of the initial startup test programto naintain
consistency with that of Unit 2. And | believe from
what | could | ook at the SE, it had to do with the

fact of the vintages of Unit 1 versus Unit 2 in

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

147

order to have both plants be somewhat the same, the
additional tests were included to nake that happen.

Sonme of those exanples included the
secondary systemvibration frequency and anplitude
test, system expansion and restraint test, turbine
pl ant systemtests.

Beaver Valley will performa series of
post nod tests for plant design changes associ at ed
with the power uprate. A few of those are |isted
here. Replacenent of main instrunentation,
nodi fi cation of HB turbine.

Wth respect to the transient testing
i ssue, Beaver Valley like nost others that have comne
before the agency, have elected not to performthe
two large transient tests which are the MSIV cl osure
and the generator load reject. Sone of the accepted
justification for not performng these tests for
some of the previous plants were that the |icensee's
test programw |l nonitor the inportant paraneters
during the power ascension test phase. And nost of
that occurs within 2% to 5 percent increnments where
the |licensee nonitors the power ascension.

Tech surveillance and post nods wil |
confirmthe performance and capability of the

nodi fi ed conponents through tech spec testing,
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t hrough normal QA and Appendi x B type testing.

Operating history is a big factor that
gquite a few applications take credit for, which is
listed in the SRP. And they've cited North Anna,
Summer and Harris as simlar plants that have
under gone the uprat es.

CHAI RVAN DENNING  Nornmally we tend to
chal lenge the Staff in this particular area. But in
all honesty, | don't think that there's any real
serious concerns about large transient testing in
this particular uprate.

MR, PETTIS: Ckay.

MEMBER S| EBER  Percent age of power
increase is really pretty snall

MR. PETTIS: | believe this 108 percent
on Beaver Vall ey.

MEMBER S| EBER  Yes.

MR. PETTIS: But just to maybe reenforce
t hat - -

CHAI RVAN DENNI NG  And al so | ooki ng at
the lack of major nodifications in --

MR. PETTIS: Yes. | was just going to
mention that the technical staff in the bal ance- of -
pl ant section identified that the bal ance- of - pl ant

modi fications don't warrant the need for the
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transi ent testing.

So based upon that part of the Staff's
review, the Staff concludes that the EPU is
sati sfactory.

CHAI RVAN DENNI NG  Are there any
guestions? Thank you very mnuch.

MR. PETTIS: GCkay. Thank you.

CHAI RVAN DENNI NG Wl | you never
t hought you were going to get away that easy, did
you?

MR, PETTIS: No.

CHAI RVAN DENNI NG  Okay. Well, | don't
hear anybody saying we ought to go to lunch. Let's
finish out.

MEMBER SIEBER | f you want ne to.

CHAI RVAN DENNI NG Yes. Ckay. So,
first we'll hear from FENOC nmanagenent and their
Wr apup.

MR. LASH. Again, I'mJimlLash, Site
Vice President. And | will be brief. I know |I'mus
and | unch.

The past two days | think our team as
wel | as the NRC the presentations have concl uded
that the reviews have been detailed and there have

been no safety issues identified and the Beaver

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




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

150

Val | ey approach is a conservative approach both from
an analysis as well as a power escal ation that we
plan to enploy at the station. And | assure you that
the inplenmentation of the power uprate will be
performed safety and reliability using our plant
nodi fi cation process, our operator training program
our plant procedure nodification processes and our
adherence to the operating conditions.

That conpl etes our presentation unl ess
there are questions from nyself.

CHAI RVAN DENNING | don't see any
guestions. | would like to thank you and your staff
for a very good presentation.

And as far as the full Committee
neeting, we'll give you sonme nore guidance as to
what our expectations there. W have two hours
t here.

There was a little bit of duplication
bet ween some of the regulatory Staff's presentations
and some of your presentation. | think that our
gui dance will be largely that we're going to focus
nore on your presentations in a few areas, and sone
of them are obvi ous.

MR, LASH: Sure.

CHAI RVAN DENNI NG We're going to want
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to certainly focus on the results of the accident
anal yses. But sonme other areas that aren't
necessarily problens, but which ones has to | ook at
like potential for vibrations and stuff |ike that.
| think your story today was quite good on that.
W' Il have to abbreviate those.

And we'll give you sonme nore gui dance as
to what the presentations.

MR. LASH. | appreciate that. | was going
to ask you for that guidance. And | appreciate
t hat .

CHAI RMAN DENNI NG Yes. | think that
rather than attenpting to really lay it out at this
neeting, Ralph will send you a nessage that kind of
i ndi cates how nuch tinme to figure on

MR. LASH Ckay. Good.

CHAI RVAN DENNI NG And i n which areas.

MR. LASH. Very good.

CHAI RVAN DENNI NG  But there's nothing
m ssing that | see, you know, that we're going to
have to have additional things. It's really a matter
of conpressing and perhaps elimnating in some
areas. And fromthe Staff's side, | think it's going
to be an elimnation in a lot of areas of sonme of

the reviews that were of value to us to make sure

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

152

that we saw that they had been conprehensive in
their reviews and to see what their considerations
were, but as far as the full Conmittee is concerned
| think would be unnecessarily duplicative.

MR. LASH. Ckay. Thank you

CHAI RVAN DENNI NG Ckay?

MR. LASH. | do have anot her question,
t hough.

CHAI RVAN DENNI NG Yes.

MR. LASH And that is just to confirmli
t hi nk we' ve been checking all along. | don't believe

we owe the Subcomm ttee anything?

CHAI RVAN DENNI NG Let e just see if
Ral ph agr ees.

MR CARUSO That's correct.

CHAI RVAN DENNI NG Although it | ooked at
some points |ike there m ght be, everything has been
provi ded that we had asked for.

MR. LASH. Ckay.

MEMBER SIEBER: Well, if Ral ph has sone
of this typical --

MR CARUSC |I'Il be getting a copy of
the WRP-2M |'Il send you off that today or
t onor r ow.

MR. LASH. Ckay. Good.
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CHAI RVAN DENNI NG Ckay?

DR. BANERJEE: And ATWS, | guess, but
you have that.

MR CARUSG And I'll give you a copy of
BACCHUS, t oo.

CHAI RVAN DENNI NG Yes. Yes.

MR. LASH. Very good. | would like to
t hank the Subcommttee for allowi ng us to nmake this
presentation of our power uprate proposal.

|"d also in your presence |ike to thank
my team which includes the subcontractors from
West i nghouse and Stone & Webster for supporting us.
The fol ks worked very hard. Their preparations were
very thorough and I think that bore itself out in
their presentations. So | thank the team as well.

That's it.

CHAI RVAN DENNI NG Thank you.

MR. LASH. Thank you.

CHAI RVAN DENNI NG And wr appi hg up for
the Staff?

MR. COLBURN. | don't have any slides,
so | can do that from here.

My name is Tim Col burn agai n.

And I'd just like to thank the

Subconmittee also for allowing the Staff to nmake its
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present ati on.

W reviewed the licensee's subnmtta
against all of the areas in the Review Standard RS-
001. We had a challenging review There were
numer ous requests for additional information we
provided to the |licensee, but they stepped up and
provi ded i nformati on every tine we asked them
guestions that resolved all of our issues.

The Staff believes that the |icensee has
done a very good job in resolving the open itens
that we have along the review path and also in
ultimately denonstrating that they can adequately
and safely inplenent the power uprate of 8 percent
for Beaver Valley Units 1 and 2.

And, again, look forward to whatever
gui dance the Committee would |ike to provide us on
preparing for the full Conmttee.

CHAI RVAN DENNI NG Very good. Thank
you.

Any questions or conments fromthe
Subcommi tt ee?

Anyt hing el se we want to di scuss before

MEMBER WALLIS: Well | think we shoul d

establish that we don't have any sort of outstanding
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guestions or anyt hing.

CHAI RVAN DENNI NG Absol utely. Jack, do
you want to start off?

MEMBER SIEBER: | would indicate that |
wor ked at Beaver Valley for many years. So | don't
have a bias one way or anot her.

When | read the application and through
the SER, | found the application pretty easy to
read, it was straightforward, easy to foll ow,
| egi bl e, nade sense. On the other hand, that was
your second shot at it, | think.

In the SER it indicates a | ot of
requests for additional information that tell ne
that maybe the first application wasn't rea
conpl et e.

On the other hand, all of that has been
remedi ed and | think the docunent is in good shape.
And | think the nodifications that you intend to
make on the plant are reasonable. The EPU | evel
that you chose is reasonabl e because you still
remain sort of in the mddle of the pack as far
experience is concerned. There are a nunber of
plants |ike yours that operate basically with the
same paranmeters. So you're not blazing ground in

t hat ar ea.
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| was inpressed with the presentations.
| think that they denonstrated a good know edge of
anal ytical methods that were used and what they
nmeant. And | congratul ate your staff for that.

W had a discussion with sonme of your
folks at the G nna EPU and | noted that you've been
sendi ng people out to see what goes on in these
neetings as a way to prepare for this neeting. And,
obvi ously, you learned a | ot because this neeting in
my opinion went very well. The questions that we
asked and that were inportant were answered well and
with the anal ytical backup and operating experience
backup. And | think those factors are inportant.

As far as issues are concerned, | don't
see any issues that arise fromthis application
And | agree with the Staff's conclusions. And when
we get an opportunity to vote on Rich's letter which
he'll wite, hopefully --

CHAI RMAN DENNING 1'd better. They
don't pay ne ot herw se.

MEMBER SIEBER. -- | personally feel in
the affirmative at this time with regard to granting
t he uprate.

So that would be my concl usion.

CHAI RVAN DENNI NG  Thank you
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Sanj oy, do you want to comrent ?

DR. BANERJEE: | think that the approach
taken is quite conservative and lies within the
bound of what has been done before. So |I have no
parti cul ar concerns.

| think 1'd like to followup a little
bit more on the fate of the boron, which I will do
when | look at the BACCHUS report. And a little bit
nore on the refluxing nod. But other than that, |
have no major points. But the applicant doesn't
really have to supply any nore information at this
tinme.

CHAI RVAN DENNI NG Let nme interject that
with regards to the boron, | think there is nore
work that has to be done here. But not within the
context of this EPU. And | have sone
recommendations that | will to the Staff about how I
t hi nk that ought to be done there.

DR. BANERJEE: Far nore generic issues
whi ch --

CHAI RVAN DENNI NG Yes.

DR. BANERJEE: -- should not necessarily
be a burden on the applicant.

CHAI RVAN DENNI NG Yes.

MEMBER SI EBER: Yes, | agree with that.
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CHAI RVAN DENNI NG~ Grahanf?

MEMBER WALLIS: Well, I'mglad Jack made
t he speech, now | don't have to nake it. |'mpretty
satisfied with what |'ve heard.

| think in front of the full Commttee
you just have to present the key things and what are
the main effects of the EPU as they effect the
criteria for reactor safety; how do you neet those
criteria. That's really the main issue.

Try to avoid a | ong discussion on PRA
because, you know, the changes are so very snal
they don't effect the ultimte deci sion.

CHAI RVAN DENNI NG Ckay.

MEMBER WALLIS: | think there are sone
of these questions |like the boron thing that we keep
coming up with need to be resolved better at sone
time. But that's not sonething we should hang on
this particular |icensee.

Thank you.

CHAI RVAN DENNI NG Ton?

MEMBER KRESS: | think it's all been
sai d.

CHAI RVAN DENNING Ot o?

MEMBER MAYNARD: | think it's all been
sai d, too.
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CHAI RMAN DENNI NG | think it's all been

sai d, too.
W' r e adj our ned.
(Whereupon, at 12:01 p.m the neeting

was adj our ned.)
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