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PROCEEDINGS
8:31 A.M.
CHAIRMAN DENNING: The meeting will now
come to order. This is a continuation of a meeting of
the Advisory Committee on Reactor Safeguards
Subcommittee on Power Uprates.

I’'m Dr. Richard Denning, Chairman of the

"Subcommittee. The Committee Members in attendance are

Dr. Graham Wallis, Dr. Tom Kress, Dr. Victor Ransom,
and Mr. Jack Sieber. ACRS Consultants in attendance
are Dr. Sanjoy Banerjee and Mr. Graham Leitch.

The purpose of this meeting is to discuss
the extended power uprate application for the Vermont
Yankee Nuclear Power Station. The Subcommittee will
hear presentations by and hold discussions with
representatives of the NRC Staff, the Vermont Yankee
licensee, Entergy Nuclear Northeast regarding these
matters.

The Subcommittee will gather information,
analyze relevant issues and facts and formulate
proposed positions and actions, as appropriate, for
deliberation by the Full Committee. -

Ralph Caruso is the Designated Federal
Official for this meeting.

The rules for participation in today’s
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meeting have been announced as part of the notice of

~this meeting previously published in the Federal

Register on November 14 and November 28, 2005,

Portions of this meeting may be closed to
discuss proprietary information. However, let me say
that we don’‘t really expect that to happen today as it
did yesterday. So we think that today’'s meeting will
be open, at least the vast majority of it will be
open.

A transcript of the meeting is being kept
and will be made available as stated in the Federal
Register notice. It is requested that speakers first
identify themselves and speak with sufficient clarity
and volume so that they can be readily heard. It is
especially important today for people to speak up into
the microphones because the meeting is being broadcast
via conference call link. The conference call will
allow stakeholders to listen to the discussion: today,
but we will not be taking comments over the phone.

If it becomes necessary to close the
meeting to discuss proprietary information,
stakeholders on the conference call will begin to hear
recorded music and a message explaining that the
meeting is closed until the meeting returns to open

session.
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We received severai»reQuests fronlmemberé
of the public to make oral statements today and they
will have the opportunity to make those comments this
afternoon. Other interested stakeholders can submit
written comments to the ACRS at the NRC’s Washington,
D.C. address or by email to Mr. Caruso at the address
listed on the agenda. These comments will be provided
to all of the Members before the meeting of the Full
Committee on December 7, 2005.

This is the second of two ACRS
Subcommittee meetings that will consider the Vermont
Yankee power uprate request on November 15 and 16.
The Subcommittee met in Brattleboro, Vermont. The
Full ACRS is scheduled to consider this application on
December 7, 2005 in Rockville, Maryland. And that
meeting will also be open to the public.

We will now continue with the meeting and
I call upon Mr. Ennis of the NRC staff to continue.

MR. ENNIS: Thank you. ' My name is Rick
Ennis. I’'m the Project Manager for the Vermont Yankee
Extended Power Uprate, EPU, in the NRC'’'s Office of
NRR.

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

requested that we try to fit a presentation into the
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8
agenda sometime today concerning debris loading on the
emergency core cooling system, ECCS, suction
strainers. Entergy and the NRC Staff had some
discussions yesterday afternoon and it was decided
that Entergy would be willing to do that presentation
today. However, due to the short amount of time to
prepare, we request that that will be done some time
after lunch today.

My suggestion is that we try to fit it
into the agenda after the Plant Systems presentation
which is Topic 14. That runs from 12:45 to 1:45 and
so we can potentially start at 1:45.

CHAIRMAN DENNING: Could we have it at the
beginning of that because Dr. Banerjee is going to be
leaving shortly after that.

DR. BANERJEE: Three o’clock.

CHAIRMAN DENNING: Okay, it sounds like it
would work either way.

MR. ENNIS: Something else we could offer
up and it is potentially if the Subcommittee feels
that further discussion on electrical engineering
topics isn’t necessary, we could opt to potentially
shorten that and drop it out. We did talk about
station blackout during the meeting in Brattleboro, so

that’s just something we could offer.
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CHAIRMAN DENNING: As a place to cut back.

MR. ENNIS: Cut back;

CHAIRMAN DENNING: Jack, do you have a
comment on that?

MEMBER SIEBER: Yes, as far as -- part of
that was reliability issues and when we were in
Vermont I did get and the Subcommittee got a pretty
good explanation as to what the licensee has done to
respond to the current reliability issues that affects
that plant plus a lot of other plants across the
country. So my guess is that unless other Members
object, that is something that we could drop out.

CHAIRMAN DENNING:. Good. - Let’s plan it
that way, assuming we need --

MR. ENNIS: That'’s actually, the licensee
had a topic, station blackout and grid stability as
Topic 10, and then the Staff had 11. That would free
up about 45 minutes there, if we could drop those and
just move everything else forward.

CHAIRMAN DENNING: Well, the problem is
that that happens in the morning.

MR. CARUSO: I think we can do that. I
think the Subcommittee can do that.

CHAIRMAN DENNING: That means we get to
plant systems earlier.
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MR. CARUSO: VWélluathen we can do sump
screens after plant systems} maybe at lunch?

CHAIRMAN DENNING: Does that mean that we
get into plant systems in the morning, if we do that?

MR. ENNIS: Well, let’s see. If we moved
everything up 45 minutes, then maybe we could do the
sump screens right after lunch?

CHAIRMAN DENNING: And we’ll do plant
systems before lunch? |

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

CHAIRMAN DENNING: Let’s plan along those
lines then, that we will drop the station blackout and
bridge stability and electrical engineering. Both of
those?

MR. ENNIS: Right, ‘drop topics 10 and 11.

CHAIRMAN DENNING: Ten and 11, yes.

MR. ENNIS: And go to plant systems after
human performance, right before lunch and start the
sump strainers right after lunch.

CHAIRMAN DENNING: That sounds good.

MR. ENNIS: Okay, the only other statement
I want to make is I wanted to note that the topic
regarding debris loading on the ECCS strainers is

discussed starting on page 121 of the Draft Safety
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11
Evaluation and that issue'was reSolved largely through
the licensees responsible to 9603. And that’s all I
wanted to say.

with that, I turn it over to Entergy,
unless there’s any other questions.

CHAIRMAN DENNING: You can proceed.

MR. NICHOLS: Good morning. My name is
Craig Nichols. I’'m the Project Manager for the Power
Uprate at Entergy Vermont Yankee. I’m pleased to be
back again today to continue our discussions on our
extended power uprate application.

Our first topic today is flow-accelerated
corrosion and PT curves. With me today I have Mr. Jim
Callaghan, the Manager of Engineering Design at
Entergy Vermont Yankee; Mr. Jim Fitzpatrick, Senior
Lead Engineer at Vermont Yankee, 'and our Flow-
Accelerated Corrosion Program Engineer; and Mr. Pedro
Perez, the supervisor for Radiological and Fluence
Group at Arriva.

I'd like to turn it over to Mr. Callaghan
for the presentation.

MR. CALLAGHAN: Good morning. As Mr.
Nichols identified, I'm Jim Callaghan, Design
Engineering Manager Vermont Yankee and this morning

I'll be presenting a short overview of the flow-
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12
accelerated corrosion program at Vermbnt Yankee and
the potential EPU impact. I’ll also be giving a very
short presentation on PT curves.,

Next slide.

Vermont Yankee uses a programmatic
approach to monitor FAC, flow-accelerated corrosion.
The program was developed using the guidance from
General Letter 89-08 and NSAC-202L. CCECWORKS and
EPRI software tool is used to predict FAC wear,
planned future inspections and organized inspection
data.

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

MR. CALLAGHAN: The CHECWORKS model takes
into account a number of parameters, velocity,
material --

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

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

MEMBER WALLIS: Proportional to velocity.

MR. CALLAGHAN: Yes.

MEMBER WALLIS: Is this an empirical

thing? There’s no theory behind it? So it would
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increase then?

MR. 'CALLAGHAN: - Yes,; it will i_ncrease.
And I'll get into that.

Additionally, the program ensures that any
FAC operating experience events are evaluated for
applicability to VY and incorporated in the VY program
as necessary.

}

Next slide.

Vermont Yankee typically inspects between
25 and 35 large bore components each refueling outage.
This inspection scope is determined by use of the
CHECWORKS tool, past VY inspections, engineering
judgment and industry operating experience.

Repeating inspections in the condensate
and feedwater system over the laét 15 to 20 years have
identified minimal flow-accelerated corrosion wear in
these systems. Those are the two systems that are
most impacted by EPU.

MEMBER WALLIS: Where does the material
go?

MR. CALLAGHAN: Pardon me? -

MEMBER WALLIS: = The  flow-accelerated
corrosion actually wears out the pipe, doesn’'t it?

MR. CALLAGHAN: That is t};e phenomenon, it

wears out the pipe.
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MEMBER WALLIS: Where'does thc’ak materiél
go?

MR. CALLAGHAN: Basically, what we're
seeing right now is very little wear.

MEMBER WALLIS: It turns into rust or
something? Where does that appear in the system?

MR, CA\LLAGHAN~: I‘m not sure.

MEMBER WALLIS: It forms and then it’s
taken out when you renew the --

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

MR. LEITCH: Have you had to replace any?

MR. CALLAGHAN: I’ll get into that. We
have a significant  amount of flow-accelerated
corrosion resistant piping at VY. In fact, our
extraction steam system which is a major industry
issue for flow-accelerated corrosion was originally
FAC-resistant material.

Additionally, the next three slides --

MR. LEITCH: Is that 2 percent chrome
piping there?

MR. CALLAGHAN: Different types. We have
some of the one and a half percent chrome, 2 and a

half percent chrome. In fact, we use stainless steel,

NEAL R. GROSS
COURT REPORTERS AND TRANSCRIBERS
1323 RHODE ISLAND AVE., NW. o
(202) 234-4433 WASHINGTON, D.C. 200053701 www.nealrgross.com




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

too. 1It’s all FAC-resistant matérial.

MR. LEITCH: Is that original?

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

MEMBER KRESS: I'm never quite sure what
the word minimal means in these bullets.

MR. CALLAGHAN: And Mr. Fitzpatrick can
get into it, but what we’'re seeing inbthe condensate
and feedwater system in these inspections is within
the tolerance of the UT equipment data which is plus
or minus .004 inches.

MEMBER KRESS: That helps a lot.

MR. CALLAGHAN: So sometimes it’s plus,
sometimes we’ll gain material; sometimes we’ve lost
material is basically what we'’re seeing.

The next three slides, again, Vermont
Yankee has replaced a number of systems since 1970
with flow-accelerated corrosion-resistant materials.

First slide is equipment. We have
replaced all 10 of our feedwater heateér shells with
resistant material. We'’ve also done our low pressure
turbine casings. The next page identifies some large
bore piping. The majority of our two-phase flow
piping at Vermont Yankee has been changed out to FAC-

resistant material which keeps our concerns to a

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




10
11
12
13
14
15
16
17
18
19
20
21
22
23
24

25

16
minimum and basically lowers the~amount of inspections
we did. We started, we did a number of -- a larger
number of inspections when we first started the
program, based on replacing materials and based on our
results, that’s where we’ve gotten down to the 25 to
35 large bore components right now.

The next slide shows our small bore
piping. Again, a number of these pipings were
replaced proactively based on operating experience at
other industry faciiities.

Next slide.

EPU impact. Vermont Yankee has completed
and updated systems susceptibility review for flow-
accelerated corrosion which documented that no new
systems were needed to be added for the FAC for EPU.
Those no new systems are equipment because right now
if a system was identified in our program, the whole
system is in the program. So it did not include any
additional piping or components.’jf»“* 7

As you can see in tﬁiéiélidé; flow and
temperature does increase from Eéé?!'oxyéen and pH
level <contents are not expééééd~'géo ' change
significantly to impact any FACf‘?éﬂIﬁbéfact, the
temperature increase in some placegkloWers the wear

rate in the flow-accelerated corrosion, based on where
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the temperature is on the curve.

So right now what we're doing to determine
our inspection scope going forward, we’re using .
bounding analysis, using the 25 percent potential
increase in the feedwater line. It'’s proportional to
the velocity, so we are looking at our inspection data
that we have up to date and trending that we do right
now for CLTP, we'’'re increasing that by 25 percent to
see where we should inspect.

MEMBER RANSOM: Do you know the basis for
being proportional to velocity? You would think it
would be proportional to velocity squared which is the
dynamic pressure and that represents dynamic forces.

MR. CALLAGHAN: Mr Fitzpatrick?

MR, FITZPATRICK: The CHECWORKS
formulation is 8 or 9 inputs and the mass transfer, it
actually takes care of the geometry of each component.
Velocity is an input to that. It is a squared term or
it depends on the geometry, but you'’ve got temperature
effects, material effects and the net effect is a
smaller increase than just -- if just the velocity
increases 25 percent, the wear rates probably will
increase less than that.

Typically, from other EPU studies, the

increase in wear rates projected the maximum has been
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18
about the proportion of velocity increase.

MEMBER = RANSOM: Is this built into

CHECWORKS?
MR. FITZPATRICK: CHECWORKS will end up
with -- the 25 percent is the number we’re using to

trend existing data. We trend data from measurements
and we have a predicted model over here that does the
most susceptible components to inspect. We’ve been
working down that list.

MR. CALLAGHAN: So the CHECWORKS model
will take the new velocity into effect. So there’s
really two parts of how we do this. We use the
CHECWORKS model as a tool to get the susceptibility,
the highly susceptible areas. We also use our trend
data from our actual inspections where we’re going out
and we use the two of those, along with, as I said,
operating experience and engineering judgment to
determine where we're going next with our inspections
or do we have to go back to the same spot for our
inspections.

DR. BANERJEE: What is the mechanism of
corrosion here?

MR. FITZPATRICK: For the single-phase
systems, it would be -- Jim Fitzpatrick. For the

single-phase systems, it’s chemical. The oxide in
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typical FAC, single-phase FAC, the oxygen in the oxide
goes in solution and iron goes free and the process
keeps repeating itself,

DR. BANERJEE: So there’s an oxide layer

and that oxygen in some way disassociates into the -~

MR. FITZPATRICK: Yes.

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

MR. FITZPATRICK: It goes into solution,
but you’ve got flow continuous in a line. It would
just become a steady state.

DR. BANERJEE: Also, it just dissolves?

MR. FITZPATRICK: It goes --

DR. BANERJEE: Without the projective
oxide layer.

MR. FITZPATRICK: Yes, and more oxide
forms and the process repeats itself.

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

MR. FITZPATRICK: Mass- transfer is
different for each, like an elbow, a straight piece of
pipe, pipe downstream of an orifice.

DR. BANERJEE: Sure.
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MR. FITZPATRICK: Also, our BWR oxygen
levels, 30 to 50 ppb, PWRs are down below 10 and the
threshold for starting to have FAC is down around 10.
So most PWRs won’t have a problem with single-phase
FAC in the condensate and feedwater systems.

DR. BANERJEE: What are your velocities
like?

MR. FITZPATRICK: Average velocity in the
feedwater system is approximately 15 feet per second.

DR. BANERJEE: So you see more of this
where high turbulence exists?

MR. FITZPATRICK: Highest velocities are
the feedwater reg valves and it’s like 30 feet per
second for the valves. We’ve monitored it both
upstream and downstream of that for a number of years.

DR. BANERJEE: Okay.

MEMBER SIEBER: I guess my impression is
that the flow-accelerated corrosion is a contest
between corrosion and erosion, both mechanisms are
going on at the same time and the influence of
velocity determines which of the phenomenon is the
predominant one, whether it’s erosion or corrosion.
And that'’s why the function that you get when you plot
historical wear rates for a plant are not exactly

proportional to the velocity or the velocity squared

NEAL R. GROSS
COURT REPORTERS AND TRANSCRIBERS
1323 RHODE ISLAND AVE., NW. ; B
(202) 234-4433 WASHINGTON, D.C. 20005-3701 www.nealrgross.com




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

21
somewhere in between.

MR. FITZPATRICK: Because of the other
factors involved.

MEMBER SIEBER: Right.

MR. CALLAGHAN: Jim Callaghan.

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

MR. CALLAGHAN: Yes, done at refueling
outages. )

MR. LEITCH: So you héve some confidence
then that once you reach EPU power levels, the flow-
accelerated corrosion will not be aggressive enough
that you’ll have any problem mid-cycle?

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

MR. LEITCH: It looks like the feedwater
piping has the largest flow increase there, and also
the largest temperature increase. 1Is the feedwater
piping FAC-resistant piping?
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MR. CALLAGHAN: Né; the féedWater system
is not FAC-resistant piping. That'’s why e-’ |

MR. LEITCH: It's just carbon steel.

MR. CALLAGHAN: Carbon steel. Single-
phase.

MR. LEITCH: Which helps.

DR. BANERJEE: Do you have a problem with
crud in the fuel, cobalt which is transported on and
off and spreads around the system? |

MR. CALLAGHAN: I do not believe so.

DR. BANERJEE: ' So you have no radioactive
cobalt going around your system?

MR. CALLAGHAN: Not a significant amount,
if we have any. I’'m not --

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

MR. CALLAGHAN: I would have to ask
someone else.

MR. NICHOLS: Craig Nichols. We do have
some components that retain, that are still stalite
valve seats, etcetera.

DR. BANERJEE: So you still have those?

MR. NICHOLS: We still have stalite.

DR. BANERJEE: So there is some cobalt

crud that goes on the fuel, comes off and spreads

NEAL R. GROSS
COURT REPORTERS AND TRANSCRIBERS
1323 RHODE ISLAND AVE., NW. i o
(202) 234-4433 WASHINGTON, D.C. 20005-3701 www.nealrgross.com




10
11
12
13
14
15
16
17
18
19
20
21
22
23
24

25

23
around the system?

MR. NICHOLS: There is a minimal amount of
that.

DR. BANERJEE: It’s not a major problem?

MR. NICHOLS: It's not a major or
significant issue for Vermont Yankee.

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

So you don’t expect any flow effects on
radionuclide transport around the system?

MR. CALLAGHAN: No, we do not. Getting
back to EPU impact, this is’Jim~Ca11aghan. Another
data point for determining future inspections is the
CHECWORKS model as I identified. And we are updating
that CHECWORKS model with our recent outage inspection
data and the parameters for EPU to start selecting our
components for our refueling 26 which is in 2007.

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

Next. In conclusion, Vermont Yankee
expects minimal chaﬁges in actual FAC-wear rates due
to EPU. This is based on significant amount of the
flow-accelerated corrosion resistant material in

place, minimal wear rates identified through previous
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inspections and the flow incrééée from EPU which could
be significant, 25 percent, but”based on what we’'re
seeing already, 25 percent of very little is still
very little,.

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

MR. CALLAGHAN: In the number of
inspections.

MR. LEITCH: In the number of inspections.
Now how does that relate to the number of places where
CHECWORKS says you ought to look?

MR. CALLAGHAN: I’'ll let Mr. Fitzpatrick
answer that.

MR. FITZPATRICK: The 50 percent -- I was
asked to come up with some long-term planning for
budget and be prudent. We’re estimating a 50 percent
increase in scope for the next three outages, so at
least we’ll get more data. We’ll use the CHECWORKS
predictions to inspect more components, do répeat
inspections on components that we already have data
for, and develop a level of confidence under EPU
operation.

MR. LEITCH: So in the three outages, will
you have looked at every place where CHECWORKS says

you might have a problem?
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MR. FITZPATRICK: If the model correlates.
It’'s statistical. It sayé‘these are susceptible and
ranks them and then we go down and put inspection data
in. It factors the inspection data into the
correlations and says here’s your new wear rate and
theoretically, if you get enough data, it will match
in the end. It’'s a planning tool. It’s an empirical
tool. It'’'s not deterministic.

MR. LEITCH: I‘m just concerned in this
area about relying too heavily on your past
experience. These added flow rates can cause the
problem to accelerate in a nonlinear fashion. Some
places have had these come on pretty fast.

MR. FITZPATRICK: We'’ll be looking at the
highest length locations and the highest velocity
locations in the next three outages. If we have low
wear rates, we really can’t detect them. You can't
detect any real wear until you get some time between
them.

MR. LEITCH: Yes, okay. We just, which
I'm sure is clear to you, we spend an awful lot of
time talking about nuclear safety. This is that, but
it’s also an industrial safety problem.  We can hurt
people this way and I just want to emphasize that and

it sounds like you guys are right on top of it.

NEAL R. GROSS
COURT REPORTERS AND TRANSCRIBERS
1323 RHODE ISLAND AVE., NW. ’
(202) 234-4433 WASHINGTON, D.C. 20005-3701 www.nealrgross.com




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

MR. CALLAGHAN: We understand that, and
that’s why we're incfeaéing oﬁr inspection scope in a
logical way.

Okay, to go back to conclusions, Jim
Callaghan again.

Again, there’s no impact. EPU had no
impact on the flow-accelerated corrosion program,
methodology or scope and as I said really the one
significant change is the amount of inspections we
plan to do programmatically over the next three
outages and beyond if we see anything. But right now,
that’s the expectation of the program.

That’s the conclusion of my flow-
accelerated corrosion presentation. -

CHAIRMAN DENNING: Okay, you can go on to
PT. Pressure-temperature limit curves. This is a
very short, one slide. Current license thermal power,
fluence calc and PT curves was updated in 2003. The
curves were based on a peak neutron fluence of 1.24
times 10*¥ neutrons per centimeter squared. The
calculations done for EPU fluence calculation, the
fluence rate, the flux did increase by 26 percent.
Calculating the EPU actual peak fluence, you can see
on the slide it came out to 3.18 times 107 which is

obviously bounded by the current PT curves in our tech
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specs which is 1.24 times loufﬁéﬁﬁfons per Eehtiméter
squared.

Just for inférmation did throw what the
current license thermal power fluence is up there.

You can see it’‘s 2.99 times 10'.
CHAIRMAN DENNING: This is integral

through plant lifetime? 1Is that what those fluences

are?
MR. CALLAGHAN: Yes.
MEMBER WALLIS: Integral through what?
CHAIRMAN DENNING: Through plant lifetime.
MEMBER WALLIS: Oh, I was wondering how
time came into it. It’s integral over the whole
lifetime. |

MR. CALLAGHAN: Yes, it is.

CHAIRMAN DENNING: What about internals
and their embrittlement? Is that an issue that
represents a safety concern or cohcern?ééObviously,
internals are going to see a signifiééntginérease in
fluence. l s

MR. CALLAGHAN: I woul%di’lik%e:? t6 ‘ask Mr.
Rico Betti, VY’s Senior Structural%ﬁngiﬁeer;

MR. BETTI: I am Ricco Betti.  The

interesting thing about the fluence evaluation that we
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had done was that our original flﬁence evaluation and
numbers that we had fbr designed for our internals was
much higher than those that were calculated in»our
updated fluence calc.

We updated a fluence calc and we hadn‘t
done it for quite a few number of years and we had
some old, pretty conservative numbers in our fluence
evaluation, so our internal evaluations for flow
evaluations or effects on the‘internals was based on
higher, original GE values from 1970s, late 1960s and
when we had GE update our fluence evaluations it turns
out most of the fluence estimates on internals and
walls, etcetera dropped. That’s the short of it.

CHAIRMAN DENNING: - 'Because of major
conservatism in the initial calculations, even though
clearly the flux is probably substantially higher? -

MR. BETTI: That’s right.

CHAIRMAN DENNING: '~ Are there any
components where embrittlement is a limiting, 1life
limiting and they have to be replaced because of
embrittlement? |

MR. BETTI: No.

CHAIRMAN DENNING: No.

MEMBER KRESS: These integrated fluence

values, are they both with the new flux calculations
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or is this CLTP, the old one with the old flux?
MR. BETTI: No, they’re both with the new
-- MEMBER KRESS: Both with the new.
MR, BETTI: Flow calc.
MEMBER KRESS: I don’'t understand why the
flux increases by 26 percent, that the fluence doesn’t

increase by 26 percent.

MR. BETTI: I‘ll turn that back over to

MR. CALLAGHAN: I can ask Mr. Perez to --

MR. PEREZ: Hi, I'm Pedro Perez. The
reason for that is, that’s an integrated amount over
a four-year life of the plant. The first 33 year
integration is the lower fluence rate and then the
remainder is at a higher. So the net effect is not --

MEMBER KRESS: Is not 26 percent.

MR. PEREZ: Right.

MEMBER KRESS: Because it’‘s not over the
whole time.

MR. PEREZ: ' Exactly.

MEMBER KRESS: Thirty years at the lower.

CHAIRMAN DENNING: Another way to look at
is you’'re increasing power by 20 percent, so that’s
automatically increasing the fluence by 20 percent,

plus you have to flatten the core. And when you
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flatten the core you're raising f:he outer e'ay.ges which
most influences the vessel wall.

MEMBEP;KRESS: That’s why it fluxes 26
percent instead of 20 percent.

MR, CALLAGHAN: Any other questions?

CHAIRMAN DENNING: No other questions,
thank you.

MR. CALLAGHAN: Thank you very much.

(Pause.)

MR. ENNIS: This is Rick Ennis. We have
a presentation now by the Materials and Chemical
Engineering Branch. First up will be Barry Elliot.

MR. ELLIOT: Thank you. My area of
discussion is going to be the reactor pressure vessel
integrity and the internal integrity.

I'll start off with the reactor pressure
vessel. The Staff looks at radiation embrittlement
and its impact on integrity. The three areas we look
at in evaluating lavv:reactor vessel integrity is the
surveillance pro_.grafm, the effective upper-shelf-energy
of the materials in the beltline of the reactive
vessel, and theipré;ssure temperature limits.

With re?pect to surveillance program, the
regulation that is iI:u-:#re is the Appendix H, established

rules for -- that all licensees must use and to
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monitor radiation embrittleméﬁtlb There are two
choices. You can have a plant-specific program where
the capsules are irradiated within the existing
vessel, or you can have an integrated surveillance
program where it could be a host reactor providing
data to the plant.

In this case, for Vermont Yankee, they'’'re
part of an integrated surveillance program which is
used for the entire BWR fleet. This program was
approved for Vermont Yankee in a letter dated March
29, 2004. In this program, the monitoring of the weld
and the plate material will be used -- that Vermont
Yankee will use the data from the Susquehanna Unit One
Surveillance Program.

We’'ve looked at, as part of the EPU, we’ve
looked at the impact of fluence on the surveillance
program and the existing program is adequate  for
Susquehanna to give radiation monitoring data
throughout the license of the plant.

CHATIRMAN DENNING: Was there an issue with
the initial number of specimens available and that'’s
why it went to an integrated surveillance program?

MR. ELLIOT: The integrated surveillance
program was established many years ago for the BWR

fleet. Some plants were missing data and some plants
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didn’t have good data. So théy decided to use an
integrated.approach.whére théy’ﬁoﬁla.look for, at each
vessel and look throughout the entire fleet
surveillance program and pick out particular capsules
that would be used for each vessel. It turned out
that the Susquehanna surveillance material was very
good for Vermont Yankee. So that’s how we wound up
there.

MEMBER SIEBER: That’s based on the
metallurgical constituency of the capsule compared to
the vessel.

MR. ELLIOT: That’s right.

CHAIRMAN DENNING: So welding materials
were similar?

MR. ELLIOT: Welding materials and the
plate materials are similar at Susquehanﬁa to Vermont
Yankee and that’s why it was chosen ﬁo be the host
plant.

MEMBER SIEBER: How do you overcome the
fact that Susquehanna is a lot newer plant and
therefore has --

MR. ELLIOT: Susquehanna has a higher leaf
factor.

MEMBER SIEBER: That’s true.

MR. ELLIOT: And so they get more
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radiation per time for their‘ capsules than Vermont
Yankee. So they’re going to have much higher fluences
earlier than Vermont Yankee.

MEMBER SIEBER: Have they caught up yet?

MR. ELLIOT: I don’t know if they caught
up yet, but --

MEMBER SIEBER: It’s sort of a race.

MR. ELLIOT: I know that when the capsules
are going to be withdrawn and they‘re going to be
withdrawn at certain radiation levels which are the
levels that will be useful for Vermont Yankee.

MEMBER SIEBER: So in the meantime,
Vermont Yankee actually had its own capsules, right?

MR. ELLIOT: Yes. And --

MEMBER SIEBER: It’s not like you don’'t
have any data.

MR. ELLIOT: No, no. '~ We have one
surveillance capsule that they withdrew. That's’good
data. It’s very important and we’ve made them commit
to keeping the capsules in the vessel. They can’t
take those capsules out. If these are backup capsules
that if something happens at Susquehanna, we have
something from Vermont Yankee that we can fall back

on.

The second issue that we address in vessel
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integrity is the upper shelf energy and this is a
ductility question for the vessel. This is a very
good vessel. Let me tell you why. This was built by
Chicago Bridge and Iron, this vessel. And the weld
material here is shielded metal arc weld. Most of the
vessels in the United States were fabricated using
submerged arc weld. And in the submerged arc weld
process the electrode is covered with a copper coating
and the copper coating is what causes all the
embrittlement. These people have used -- Chicago
Bridge and Iron used shielded metal arc weld which
doesn’t have the copper coating, so this plant has
very low copper. That'’s why you saw in the previous
projection, they can go to very high fluences and it
doesn’t matter to them because the copper is so low.
They just don’t have a problem.
And in fact, for the upper shelf Entergy,
I estimated that they would state even with the higher
EPU conditions, their upper shelf energy is still
above 50 foot pounds. That'’s Appendix G requirement.
If you go below 50 foot pounds, then you have to do
some more analysis, but their materials are so good
that they just won’t have that problem.
The same thing with the pressure

temperature limits. I don’t want to redo what was

NEAL R. GROSS
COURT REPORTERS AND TRANSCRIBERS
1323 RHODE ISLAND AVE., NW. :
(202) 234-4433 WASHINGTON, D.C. 20005-3701 www.nealrgross.com




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

35
just done a minute agd,kbﬁt £ﬁé§'re very low copper.
It’'s plate limited because the copper is so low, so
this vessel, the PT limits can last a very long time.

In conclusion, the licensee has adequately
addressed changes in neutron fluence resulting from
EPU conditions in the reactor vessel.

The next area I’'ll talk about is the
integrity of the reactor internals and core éupport
materials. The BWR fleet has also a sort of
integrated inspection program and where they have put
together reports and inspection programs for all of
the reactor vessel internals.

We reviewed those programs and they are
adequate, except for two. We decided two of the
programs were inadequate. One was the program for the
top guide grid beams. The top guide grid beams are
susceptible to irradiation assisted stress corrosion
cracking. The criteria the Staff uses for determining
whether it’s susceptible is if the fluence exceeds 5
times 10%° neutrons per centimeter squared, in the
area the material is susceptible.-

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

the licensee has adjusted its top guide grid beam
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program and it’'s now, we‘'ll be doing periodic
inspection of the top guide grid beams and that’s
where we’'re at. They will start that after they start
power uprate.

And then yesterday, the other area, of
course, is the steam dryers. Yesterday, you heard a
presentation, I‘m not going to go through anything as
deep as that. The steam dryers program at the time we
wrote this SER was not in place, so as a minimum we
requested that the licensee do inspections as three
refueling outages following the power uprate and this
will give us an idea of whether or not there’s any
problem that we’ve missed.

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

Finally, in conclusion, 1licensee has
identified appropriate degradation managément programs
to address the effects of EPU on the reactor internals
and core support materials.

Thank you.

MR. ENNIS: Next up, we have Bob Davis.,
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MR. DAVIS: I'm going to be talking about
the reactor coolant pressure bouhdary barrels for the
flow pressure temperature mechanical loading for most
of the reactor coolant pressure piping systems. These
do not increase for the extended power uprate. If
there are any increases they’re very, very minor.

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

MR. DAVIS: Those are assessed where
necessary and I‘1ll -- for example, for the main steam
and I’'ll get into that in just a second.

Some of the systems were considered
generic and in accordance with the topical report that
we approved.  And other systems required plant
specific evaluations. Which systems required plant
specific evaluations and which systems were considered
generic, some of that is proprietary, so I can’t
discuss all of that here.

The plant specific evaluation process was
done consistent with Appendix K of the ELTR1 which is
the generic guidelines for GE, BWR, EPU. And that was
reviewed and approved by the Staff.

The major system that we looked at was the
reactor recirculation system and for Vermont Yankee,

all of this material has been replaced with Category
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A material per NUREG 0313 wbich,ié a low cérb6n>§16
stainless steal which is resistant to intergranular
stress corrosion cracking.

We also inquired as if there were any
flaws in the recirculation system that Vermont Yankee
is currently monitoring and there are no flaws that
they are currently monitoring in the reactor
recirculation system.

For the main steam and feedwater systems
inside the containment, there will be an increase in
flow which -- with the feedwater, I think the
gentleman from the licensee just discussed that in an
earlier presentation.

These increases in flow in the main steam
and the feedwater which are over 20 percent were
evaluated for compliance with the code of construction
requirements under the EPU conditions. So it meets
the 1967 B31l requirements.

And as far as for the transient
conditions, I’ll have to‘ defer that question to
someone -- they did evaluate that in transient
conditions, so the main steam and feedwater still will
meet the requirements. If you need any more in-depth
information on that, I’'ll have to refer you to

somebody. And B3l addresses those issues.
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MR. LEITCH: This plant is on hydrogen
water chemistry? | |

MR. DAVIS: They do have a water chemistry
program and Chris will talk about their chemistry
program in the next presentation.

MR. LEITCH: Now you mentioned the reactor
recirculating system, but what about other systems
adjacent to the reactor, RHR, core spray, reactor
water cleaner?

MR. DAVIS: Well, for all those, they were
either considered generic to the topical report or
they were evaluated -- and all those others, all the
systems other than main steam and feedwater, there’s
really no increase or very slight increase in
pressure, temperature or flow. I believe the recirc.
system, I think the flow is less than 2 percent. The
pressure is very minimal and it’s all new. It's all
new IGSCC resistant material.

MR. PARCZEWSKI: My name is Kréysztof
Parczewski, talking about three areas where you could
produce one effect. There are protective coating and
organic materials, flow-accelerated  corrosion,
interactive water cleanup system,

The flow-accelerated corrosion, I‘'ve

prepared a presentation, is limited to the amount of
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material provided to us in our submittal. You heard
presentation with quite a bit of presentation of the
material on the flow-accelerated corrosion. So to
listen to my presentation is basically repetition of
what has been presented befoie.

Now my protective coating, after DBLOCA,
some of the coating inside the containment may fail,
generating debris which will be carried by moving
fluids and deposited on pump strainer inducing NPSH of
the pump. The licensee determines the generation of
this debris and its effect by EPU.

There are two types of material which are
recognized by the licensee. - Protective coating
consisting of inorganic zinc is an epoxy top coat and
organic material consisting of carbon-based paint
chips. S
" Using the methodology from ‘the report,
NEDO-32686, the licensee determines about 85 pounds of-
protective coating could be stripped by the post-LOCA
jet. This wvalue is bounding and is unchanged after
EPU.

The effect of EPU organic material was
assessed by the test, performed by Argon Research

Laboratory. They simulated the LOCA environment and

found the strained approach velocity and suppressioh
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turbulence were very, very low and did not change
after EPU. There Was no change in NPSH therefore.

They concluded that the effect of damége
protective coating on plant performance is not
affected.

MEMBER WALLIS: Can you tell me more about
the physical nature of these chips? Are they fine,
very fine particles? Are they flakes or what‘are
they?

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

MEMBER WALLIS: Are they hydrophobic or
hydrophilic or anything? Is there a chance that they
would pick up air and have air attached to them? ""

MR. PARCZEWSKI: I’‘m sorry?

MEMBER WALLIS: I just wonder if they’re
just chips or they're chips with maybe air bubbles
attached to them or something, when everything is all
stirred up in the initial --

MR. PARCZEWSKI: Actually, I don’t know
this information.

MEMBER WALLIS: I mean if they had air
attached to them, they might not sink. "

MR. PARCZEWSKI: Very, very few of them
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are deposited on the strainer. I don’‘t know the
mechanism.

MEMBER WALLIS: That’s sort of assuming
that they sink, that they’re not attached to air
bubbles or anything else like that.

DR. BANERJEE: That also assumes that the
turbulence level is low.

MR. PARCZEWSKI: The turbulence level is
very low.

MEMBER WALLIS: But that is an assumption.

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

MEMBER WALLIS: Also, they could be
attached to the other fibrous material before they get
to the pool? I just don’‘t know. There’s sort of an
assumption that they’re all on their own at the bottom
of the pool. It seems to me a bit of an assumption
because there are ways in which they could attach to
something else.

DR. BANERJEE: What is the sludge
material?

MR. PARCZEWSKI: Beg pardon?

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

MR. PARCZEWSKI: It’s usually aquatic
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different materials. |

DR. BANERJEE: How does that arise?

MR. PARCZEWSKI: It is corrosion products.

DR. BAﬁERJEE: >From where?

MR. PARCZEWSKI: >From the piping.

DR. BANERJEE: So there is quite a
substantial amount of sludge that’s removed every --
shot down or whatever. Where does this come from?
How is this affected? And is that going to be
affected by the EPU?

MR. PARCZEWSKI: Well --

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

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

DR. BANERJEE: What is their origin? I
couldn’t understand where this sludge came from.
Maybe someone can enlighten me.

MEMBER WALLIS: Does FAC has something to
do with it?

MR. ELLIOT: Excuse me --

DR. BANERJEE: You clean it out --

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

applicable for EPU condition. That’s his conclusion.
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There is a generic program going 6n right
now about the strainers and all of the issues you're
talking about are part of that review.

DR. BANERJEE: Is this going to be dealt
with by somebody else?

MR. PARCZEWSKI: At the present moment,
this particular program Bob mentioned is an on-going
program. We don’‘t have the final results.

DR. BANERJEE: What I‘'m asking about is
that when you deal with what ends up on the strainers,
there is, of course, things that come from the
insulation, right? There are paint chips or whatever
comes from these coatings, much of it is unqualified.
The third thing is sludge which is present there
already, which they clean out every now and then,
whatever frequency.

MR. PARCZEWSKI: Yes.

DR. BANERJEE: I'm asking where does that
sludge come from?

MR. PARCZEWSKI: I cannot answer the
question. I can provide you ---

DR. BANERJEE: That would be nice:
Somebody should answer that question. I would like to
know what effect the EPU might have on that sludge, if
any.
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MR. ENNIS: This ié ﬁick Ennis.w‘i}tﬁink
Craig Nichols might have some information to provide.

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

Is that acceptable?

CHAIRMAN DENNING: I think we can move on
this point, recognizing we’ll come back to it.
Thanks.

MR. CARUSO: Can I ask one question? Does
the Staff intend to apply the lessons learned from the
resolution of the GSI 191 iésue’which‘is'currently
aimed at pressurized water reactors? Does the Staff
intend to apply that information to boiling water
reactors as well?

MR. PARCZEWSKI: The specific information
of the gels wouldn'’t apply to BWRs because there is no
chemistry. 1It’s pure water. In thefcasg»oijWR,'yOu
have water calcitant, some other métériai,*séthisis
a completely different issue." -

MR. CARUSO: I guess myﬁqueS£ion‘is'more
programmatic question because youigaid>that there
would be -- the Staff would be cOnSiaering what came

out of that program and looking at boilers.
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MR. ELLIOT: No, I don’t think that was
our intent. |

MR. CARUSO: That was not your 'inter‘net?'

MR, ELLIOT: No,

MEMBER SIEBER: It was my understanding
the boilers came first as far as examining sump
capacity and sump clogging and then the PWRs came
later which is the GSI 191 issue. The boiler issue is
closed to my knowledge. And for each plant
individually, in the PWR issue, still subject to the
Generic Letter response. ‘

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

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

MR. PARCZEWSKI: No.

MEMBER KRESS: That’s only PWRs?

MR. PARCZEWSKI: ' Yes.

CHAIRMAN DENNING: Okay, let’s continue
with the presentation.

MR. PARCZEWSKI: Now should I make a
presentation on flow-accelerated corrosion?

CHAIRMAN DENNING: Go ahead.

MR. PARCZEWSKI: The rates of flow-

accelerated corrosion are affected, but several
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operational paramete:s some of Wthh will ‘1’:>Ve - will
change after EPU. These parameters are flow velocity,
temperature, moisture and oxygen content.

After EPU, the licensee will determine new
values for these parameters and introduce them into
the revised predictive coding CHECWORKS, making it
applicable for predicting flow-accelerated corrosion
wear rates after EPU.

CHAIRMAN DENNING: Has Staff reviewed
CHECWORKS and they're comfortable that it --

MR. PARCZEWSKI:- This right here is

CHECWORKS. I am going to give you an example of

change in flow velocity after EPU. It's quite
considerable. Usually, it’s about 24  percent
increasing. So will be reflected on wear rates.

Temperature will similarly change.

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

My final presentati’oﬂ ‘will be reactor
water cleanup system. The most 'sigriificant‘Changés in
reactor water cleanup system is performance after EPU
are due to high flow caused by"}iigh‘*’feedwater‘ flow
after EPU. |

Flows with the system, usually within .8
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one percent of feedwater flow. - Obviouslj, théfe’s
feedwater is reflected in the flow in the water,
reactor water clean up system.

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

MR. PARCZEWSKI: Yes, it does increase.

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

MR. PARCZEWSKI: No, very small changes.
This change in most cases is significantly small and
no modification of system operation is needed. Very
small indeed.

Slight increase of system pressure.
Slight increase in system pressure and lower
temperature, increase in ion concentration ' and
increase in water conductivity. The only significant
change in plant operation will consist of more
backwash of filter demineralizer and keeping the
control bar in slightly more open position to
compensate for the increased water, feedwater
pressure. |

In addition, the licenséetverified for all
pipes and components, the pressuré“and temperature
rating will remain unaffected bec%use of negligible

changes in system process parameters and no
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instrumentation set Aforth}n‘eeﬂd‘s ‘,.t‘o be adj‘uétec"i:.. 't “S-o
basically the changes are very small after EPU.

DR. BANERJEE: Can I ask you a question?

MR. PARCZEWSKI: Yes.

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

MR. PARCZEWSKI: Yes.

DR. BANERJEE: Now do you believe that
it’s reasonable to assume that nothi.ng will change
post-LOCA, even though more energy has to be
discharged?

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

DR. BANERJEE: But the jet must carry with
it ultimately more energy?

CHAIRMAN DENNING: Why is that, Sanjoy?

DR. BANERJEE: ~More power 1is being
generated.

CHAIRMAN DENNING: No, but that doesn’t
affect the Jjet, the LOCA jet. = It’s' the same
condition.

DR. BANERJEE: The quality of everything
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inside is different, right? There’s a higher quality.
So the gquality means there’s energy. Energy is
related to the latent heat of vaporization here. So
it has to have power.

MEMBER WALLIS: It depends on where the
break is.

DR. BANERJEE: It depends to some extend,
but it’s not obvious to me that it should be the same.
I haven’'t looked at it in detail, but I don’t see that
it’s obvious that it has to be the same.

Is it related just to the discharge rate?
Is the discharge going to be the same quality, the
same energy, the same flow rate?

Is it break related? There'’s no affect of
upstream conditions?

CHAIRMAN DENNING: Well, I think this is
a good question. I don’'t know whether ‘someone from
Entergy or the Staff wants to address it. This isn’t
obviously the right group to address that, but it'is
an interesting question.

DR. BANERJEE: They subscribe to this
conclusion.

MR. ENNIS: I think Michael Dick from --

MR. DICK: This is Michael Dick with GE.
The answer isn’t, and part of the beauty of the
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constant pressure power uprate is is that there is
either no effect or very miﬁimél éffect. I can give
you a couple of examples.

One, for the recirc line breaks, it’s not
affected by power uprate and the fact is that these
limiting breaks occur down at the lower end. You're
going to have the most mass and energy rate release.
It's going to be down at towards the natural
circulation part of the power flow map. That’s where
you get the maximum sub-cooling.

The other is as far as with the main
steamline breaks, those aren’'t changed. We’re not
having to change -- we’re not changing the pressure,
okay, in the main steam system and so then that that
break flow is going to be based on either -- for
inside containment, it‘s going ‘to be assuming
instantaneous break is on the choke flow of the pipe
which is a function of the pipe size, which of course,
isn’t changing.

And of course, the major issue is the
pressure is not changing so the choke flow, so the
break flow doesn’t change either.

' MEMBER KRESS: Just lasts longer.
MR. DICK: Yes, yes.
MEMBER KRESS: But by the time you get
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near the end of it, ybu've éifeady wiped out what
stuff you’re going to wipe out.

MR. DICK: Sure. It’s that initial
impingement that really is going to be driving the
material.

MEMBER WALLIS: The bigger effect is
whether or not the paint has aged and it becomes
easier to strip, you’ll see a much bigger effect than
any of these other conditions you’re talking about.

MR. DICK: My understanding, Dr. Wallis,
that’s one of the subjects we’re going to talk about
this afternoon.

DR. BANERJEE: So the contention is that
the discharge rate is the same, but it lasts longer.
So the initial pulse which is supposed to do most of
the damage is of the same magnitude, but the tail goes
on longer to take the energy out ultimately.

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

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

DR. BANERJEE: So it’s just that the
energy deposited for a longer period of time, but the

pulse of energy that comes out first which is the most
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intense is of the same magnitude.

MR. DICK: Sure, sure.

DR. BANERJEE: ;I‘hat;s the argument.

MR. DICK: Sure, and you can see that kind
of in a broad picture. Sure, there'’s more energy, but
you look at the overall containment response, okay as
far as the pressurization, but the power uprate itself
only causes the peak containment pressure to go
without .2 PSI, I believe it’s 41.6 to 41.8 between
current license power and EPU power level. So I'm
saying yeah, that increase 'in overall containment
pressure is a function of yes of the uprate itself;
but that effect is very minor.

CHAIRMAN DENNING: Tell me again as far as
you're saying the amount of energy. Clearly, there’s
more stored energy than fuel.

MR. DICK: Sure.

CHAIRMAN DENNING: But what' about the
enthalpy in the water and steam. Is there really any
significant -

MEMBER WALLIS: 1It’s less. You have a
higher quality for the same volume, you have less.
Same volume system, with the high quality in the
reactor, you have less stored energy in terms of --

DR. BANERJEE: Well, you have it as steam.

NEAL R. GROSS
COURT REPORTERS AND TRANSCRIBERS
1323 RHODE ISLAND AVE., NW. SR
(202) 234-4433 WASHINGTON, D.C. 20005-3701 www.nealrgross.com




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

| 54

MEMEER WALLIS:’ But that’s leés; Séﬁe
volume.

DR. BANERJEE: It doesn’t condense. When
it condenses it has more.

CHAIRMAN DENNING: Okay, I think that --
Rick, I'm wondering ~- I think we are done now with
this presentation and I was wondering if maybe,
although we had promised that we wére going to not do
the electrical engineering, since we really have until
10 and as long as Ralph doesn’t beat me over the head,
I would propose that we do the station blackout
portion of the electrical engineering presentation or
have we lost everybody?

MR. ENNIS: I would have to check as we
turned the reviewer loose and told him he didn’t have
to do his presentation. So I’1ll have to check to see
if he’s available.

MR. ENNIS: The other thing, Entergy was
going to talk about station blackout'téo;}sb”I’m not
sure --

CHAIRMAN DENNING: Which one we’'d prefer
or if we want both.

MR. ENNIS: We talked about 'a lot of it
during the last meeting in response to the engineering
inspection.
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MEMBER WALLIS: I have a question.

CHAIRMAN DENNING: Well, you may ask a
question then.

MEMBER WALLIS: I think as part of his
presentation, either yours or the previous one, I was
reading the SER and there was a statement that the
steam separators would maintain their structural
integrity under EPU conditions. This isn’t the
dryers, this is the separators. Underneath the dryers
is these things that separate and this seemed to have
no basis. Just a statement. Is this based on tests
at high quality or something? Is there some basis for
the statement that there’s no problem with the steam
separators handling the higher quality? Where did
that come from?-

MR. DICK: This is Michael Dick with GE
again. Yeah, the steam separators for Vermont Yankee
application were instrumented both at the prototype
plant for the 205-inch vessel whlch 1s Monticello
And there was also 1nstrumentat10n done durlng the
initial start up testing of-the'VY;plgnt. ‘

If I remember correctly ’frbjm‘our;analysis',

that the predicted stress level on‘the separators is

at EPU conditions on order of about' 1 kSl against our

original criteria, GE criteria which is 10 ksi.
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The second issue is Ehét these separators,

the model that is inétalled at Vermont Yankee, these

were tested under full flow conditions before they

started to be implemented in the 1970s throughout the

fleet and they were tested at flow rates that are well

in éxcess of the flow rates that each one of the

separators -- and that was 129 separator elements for
the Vermont Yankee head and separator assembly.

MEMBER WALLIS: So there’s no vibration

problem?

MR. DICK: We don’t believe there’s -any
vibration problem.  That’s the - basis for our
conclusion.

MEMBER WALLIS: Your 1 ksi. That’s
assuming steady conditions.
MR. DICK: Yes.

MEMBER WALLIS: No shaking.

MEMBER WALLIS: I was just curious about
what the basis was for this statement. It’s because
of GE’s tests, right?

MR. LEITCH: I had a question in this area
about hydrogen water chemistry. Is this plant on
hydrogen water chemistry? And will there be any
impact on a hydrogen consumption rate to sustain
proper protection?
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MR. DICK: This is Michael Dick with GE
again. Vermont Yankee has both hydrogen water --
they’'re what we call a low hydrogen injection plant
because they have both hydrogen water chemistry and
Nubble metal coating, so effectively, the rate of
hydrogen injection will increase with the proportional
to the feedwater flow rate in order to maintain the
same PPM concentration of hydrogen in the feedwater
system, okay, which of course goes through the vessel.
So yes, there is a very, very slight -- well,
effectively, there’'s a 20 percent or 22 percent
increase in hydrogen consumption and I don’t have the
actual VY’'s injection levels, but for low hydrogen
injection plants, that injection rate is a factor of
10 to 20 lower than the systems were originally
designed and analyzed to be able to inject and not
have problems with normal operational doses in the
plants.
MR. LEITCH: So preéﬁméblyfthéfplanﬁ”has
the capability to increase it'byﬂzoiﬁo‘QZ?pefCéht/f
MR. D‘ICI‘{: ~Oh abéoifutely".?-f That’s
something -- I believe that is;i%4gﬁd'5nCe again, ‘I
plead a little bit of ignorance:3 IVdon’t”have the
exact VY value they’'re injectiﬁéjndw,:ﬁﬁt typically
that would be on the order of say 1 ﬁo 2" SCFM and so
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then it would go up 20 peréénﬁ;i;So effecti&éiy éoiﬁé
from 2 to 2.2 SCFM, That’s a very, very low hydrogen
injection rate.

MEMBER SIEBER: Actually, it probably
wouldn’'t go up 20 percent because the ingress of
oxygen in the system is based on all these pressures
which really don’t change that much and so the flow
rate doesn’t, feedwater flow rate doesn’t make all
that much difference. It‘s how much oxygen gets'intb
the system that needs to be dealt with with the
hydrogen you inject.

So it will go up, but probably not even 20
percent.

MR. DICK: Yes, but the - issue 'is
conservatively it would go up because I believe the VY
doesn’'t have ECP probes and so they’re doing their
injection rate analytically.

MEMBER SIEBER: All right.

MR. DICK: So  you Jjust Dbasically
conservatively inject, sure.-

MEMBER KRESS: That instrumentation you
talked about on the separators, does it still exist?

MR. DICK: No sir.

MEMBER KRESS: 1It‘’s not --

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

DR. BANERJEE: Where is the hydrogen
injected and how does it mix?

MR. DICK: It’s injected into the
feedwater system.

DR. BANERJEE: And it mixes as the flow
goes doWn into the core?

MR. DICK: VYes. The feedwater lines go
into spargers.

DR. BANERJEE: Right.

MR. DICK: Okay. Which is a sparger into
the annular region between the shroud and the --

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

MR. DICK: Yes sir.

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

MR. DICK: Well, sure. That’s why it’s a
feed and bleed system.

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

adequate mixing in the down columns?
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MR. DICK: Well, no, because our core flow
rate isn’t changing with the power uprate.

DR. BANERJEE: So the transit time is
still the same?

MR, DICK: Yes sir.

DR. BANERJEE: And the mixing you expect
is good. These are issues which have arisen in other
BWRs with regard to mixing of the hydrogen and the
down columns.

MR. DICK: I believe that’s been analyzed.
I just don’'t have the information.

DR. BANERJEE: All right.

MEMBER WALLIS: = How does the piping
vibration monitoring program work? We talked about
steam line and instrumenting that. Does the feedwater
line have high velocities and so on? There’s
something referred to as a piping vibration monitoring
program. Do you have strain gauges spread around the
plant or something? Or someone is listening? What'’s
happening?

MR. NICHOLS: As part of the program, we
have both accelerometers installed in accessible areas
such as the dry well and high radiation areas and also
plant walk down.

MEMBER WALLIS: Is it already there?
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MR. NICHOLS: “yIt's already vthere
installed, yes sir.

MEMBER SIEBER: I thought vibration
monitoring is done with portable instruments. You do
pumps and valves and that tells you the pump is good,
if you’ve worked on it and you’ve aligned it right and
it’s not going to tear itself apart through operation.
So the only permanent installation is generally in
high rad areas or hard to get to areas.

CHAIRMAN DENNING: Is Entergy willing to
give their station blackout presentation at this time?

MR. NICHOLS: We can do that.

CHAIRMAN DENNING: Let’s do that for the
next 15 minutes.

(Pause.)

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

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

CHAIRMAN DENNING: Yes.

MR. NICHOLS: Good morning. I have with
me Mr. Paul Johnson, principal engineer in our Design
Electrical Department. And Mr. Paul Rainey, Senior
Consultant in our Mechanical Fluid Systems Group.

Station blackout is referred to as the

loss of all off-site power to the Vermont Yankee
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switch yard. The loss of bothuanSite,»tﬁéw£Q6 6ﬂ;
site alternatingkcurrent diesel generators and the
Vernon tie alternate AC source which requifes a
restart due to the presumed regional blackout. That'’s
fed as part of a diverse grid system, but under the
regional blackout, it is assumed that that is also
lost. Therefore, there is a loss of all on-site and
off-site AC sources.

The analysis performed meets the Reg.
Guides and NUMARC 87-00. Vermont Yankee is an 8-hour
full coping plant with a 2-hour, AAC meaning a loss of
alternate occurring power for two hours until the AAC
source, the vernon hydrostation is brought back.

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

MR. NICHOLS: No, that’s the equivalent of
one diesel generator. So we would have power for
pumps, valves, core cooling systems.

A coping study that’s performed includes
reactor level control using our high pressure coolant
injection system, reactor pressure control with a
safety relief valve. It’s been determined that there
is sufficient inventory in the condensaﬁe storage
tank, that the battery capacity is sufficient for that

two-hour period until the battéry‘chargerS‘can-be
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realigned after the restoréti&n.bf AC powéf;’" o

The peak torus temperature remains below
185 degrees during the whole of the event, meaning
there’'s no need for credit and containment over
pressure for NPSH. The loss of ventilation for the
control room and the emergency core cooling systems
has been evaluated and that there is sufficient air or
in our case, nitrogen, available for operating the
SRVs and necessary loads.

CHAIRMAN DENNING: With regards to' the
torus temperature, is it the duration? Why is it that
the torus temperature remains below that whereas in
some other scenarios it doesn’t? It’s a'mattef‘of how
long we have to follow it?

MR. NICHOLS: - It’‘s the amount of -decay
heat, depending on the event, whether it’s assumed
that appendix K conditions, etcetera, and what you
have available to mitigate that.

CHAIRMAN DENNING: Now when you get power
back from -- when you get the vernon -- is that what
I mean? The -- no, the hydro. When you get the hydro
back, how much -- how long do you have to rely on
that? You say it’s an 8-hour plant. Does that mean
then that in 8 hours it’'s assumed that other sources

of electricity are made available?
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MR. NICHOLS: Thaﬁ?s'ébrrect. N

CHAIRMAN DENNING: And is that what -- in
the period after the hydroplant comes on, how many
RHRs are you working as far as heat exchangers?

MR. NICHOLS: I'll ask Mr. Rainey to
address that.

MR. RAINEY: I'm Paul Rainey. What we do
is run one RHR pump in the torus cooling mode and that
basically we put that on once we get power back.k

CHAIRMAN DENNING: Yes, and now if you
continued that forever and you'’ve got no more AC power
back, would the torus temperature then rise above the
1852

MR. NICHOLS: No.

CHAIRMAN DENNING: No?

MR. RAINEY: No, that - peaks - at
approximately three hours.

CHAIRMAN DENNING: Peaks that early?

- MEMBER SIEBER:  In effect, "you ‘get one
full safety train back.

MR. NICHOLS: That’s correct.

MEMBER SIEBER: Either one.

MR. NICHOLS: Right.

CHAIRMAN DENNING: What I'm trying to
figure out is what’s the difference between that and
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the LOCA as far as where the heat is going§”Whefé is
the heat going?

MR. RAINEY: The LOCA dumps the majority
of the heat right at the beginning.

CHAIRMAN DENNING: Yes.

MR. RAINEY: During a station blackout
where you’'re doing a controlled heat removal, via the
SRVs, we’re not dumping all the -~

CHAIRMAN DENNING: So you don't have the
dump of all the original --

MR. RAINEY: Not right at-thé beginning:

MEMBER WALLIS: So eventually it has to go
somewhere.

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

MR. NICHOLS: It’s also performed at
nominal conditions meaning not 102 percent appendix K
power that’s which the LOCA is.

CHAIRMAN DENNING: Uh-huh.

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

MR. NICHOLS: No.

MEMBER WALLIS: You need to have the --

MEMBER SIEBER: The tech specs would ---

MR. NICHOLS: We'’'d be fed by the off-site
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power supply and have to have tv;hé.r diesel ééﬁétatofs
available.

MEMBER SIEBER: Two alternate sourcés.

CHAIRMAN DENNING: So the 102 percent
could be enough i:o make the difference here?

MR. NICHOLS: There’s other conservative
assumptions required in the appendix K LOCA
calculation.

CHAIRMAN DENNING: That are not in there.

MR. NICHOLS: That are not in the station
blackout.

CHAIRMAN DENNING: That’s probably a large
part of where it is, then. Okay.

MEMBER WALLIS: It's a realistic
calculation.

MR. NICHOLS: This table provides the time
line for the restoration of the vernon hydro or
alternate AC source in the 2-hour 'period,* at time
zero, the station blackout when tﬁé’regioﬁal grid
blackout occurs. As required by :ebéi‘oc'edure, " the
hydrostation is notified within 10 miﬂtgitES.

MEMBER WALLIS: But there."fsfnob:odyfth‘ere.

MR. NICHOLS: Right. v

MEMBER WALLIS: They’'re notifying Wilder
or something.
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MR. NICHOLS: That is correct. And that'’s
why we conservatively use the additional 90wminutes
within the 100 minutes.

MEMBER WALLIS: If you drive from Wilder
to Vernon in good conditions it takes you about 60
minutes. The best you could do would be an hour,
unless you broke the speed limit.

MR. NICHOLS: But that’s using the worse
case assumption that it would have to be someone from
Wilder. There are two other stations that have
personnel assigned at Bellow Falls and Vernon. There
are people assigned to Vernon, they just may be out on
assignment.

They may be at Bellow Falls. They may be
at other areas that are closer to Vermont Yankee. We
also assume the off-hours condition potentially. -

MEMBER SIEBER: How far away is Vernon
from the Vermont Yankee plant?

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

MEMBER SIEBER: You can train somebody at
Vermont Yankee to start it.

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

They have a commitment to restart that under a
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contract within 90 minutes.

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

MR. NICHOLS: They already are a black
start facility. They've got water.

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

CHAIRMAN DENNING: Now your batteries have
to last for two hours.

MR. NICHOLS: That’s correct.

" CHAIRMAN DENNING: - What’s the difference
between the demands on the batteries for EPU versus
current?

MR. NICHOLS: 1I‘1ll ask Mr. 'Johnson to
address that.

MR. JOHNSON: The battery load for station
blackout is less than the analyzed accident load by a
fair amount, so we expect that the station batteries
would last well beyond two hours.

CHAIRMAN DENNING: Yeah, but can you
answer the question though was what’s the real
difference in demand? 1Is it 20 percent higher or is

it some place in between 20 percent higher and --
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MR. JOHNSON: Iuwouid guess that if the
station blackout demand is 20 percent less, so the
accident demand would be about 20 percent higher in
that ballpark.

MEMBER SIEBER: Well, you‘re actually
still moving the batteries’ power instrumentation
moves some valves and basically donft do much else and
if you don’t change the instrumentation, change the
number of valves and the type, the load shouldn’t
change very much.

MR. JOHNSON: It’s not a significant
change.

MEMBER SIEBER: Right.

CHAIRMAN DENNING: There are no pumps
going off the batteries?

MR. NICHOLS: No, not -available' during
this time because the AC power is gone, so you’re not
operating those breakers, etcetera, so we’'re relying
on the high pressure coolant injection which is free
from AC power.

CHAIRMAN DENNING: Okay. I understand.

MEMBER SIEBER: A lot of plants will have
turbine lube o0il as a DC powered motor. Typically,
those are run off of separate battery system than the

emergency batteries.
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MR. JOHNSON: ’We'have turbine auxiliaries
off of our safety-related‘statidn batteries and we
assume that they operate for a short time --

MEMBER SIEBER: Enough to bring a turbine
down.

MR. JOHNSON: And they are considered in
the station blackout, loading scenario and the
accident loading scenario.

MEMBER SIEBER: Okay.

MR. NICHOLS: The conclusion for the
Vermont Yankee station blackout at EPU conditions is
that the Vernon hydrostation will be available within
the 2-hour period which meets the criteria for the 2-
hour AAC that the station blackout coping period of 2
hours is satisfied, given the parameters for the plant
and the capabilities that remain in the plant. And
that the plant remains in a safe condition during that
2-hour period and the full 8-hour required station
blackout period.

CHAIRMAN DENNING: Now as far as the 2-
hour period is concerned, it looks to me like, as you
pointed out, there just is very little difference in
demand. As you get into the 8-hour period, is there
a significant difference or is it really, as Jack was

saying, it’s almost the matter that you’re refeeding
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the charger to the batteries"; Ddyou have significant
additional things that AC pbwér is required for in
that 2 to 8-hour period than the 0 to 2-hour period in
the 2 to 8-hour period?

MR. NICHOLS: For the AC power?

CHAIRMAN DENNING: Yes.

MR. NICHOLS: The AC power comes back at
the 2-hour mark.

CHAIRMAN DENNIﬁG: Yes, okay.

MR. NICHOLS: And then we can transition
it to depressurize, go to -- I'm sorry, start  the
torus cooling mode because we’'ve been running HPCI and
exhausting steam. We can turn on the cooling systems,
run those off the now powered ¢ kV buses.

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

MR. NICHOLS: Correct. And the 1limit
we’'re talking about here would be necessarily the
limit for NPSH protection.

-CHAIRMAN DENNING: Yes, gotcha.

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

MR, NICHOLS: The feed from the Vernon tie

MEMBER WALLIS: Underground and goes
directly to some emergency bus?

MR. NICHOLS: Actually comes into a
transformer on our station.

MEMBER WALLIS: It’s above ground now?

MR. NICHOLS: The transformer is.

MEMBER WALLIS: I’'m just thinking of some
common event like a very severe ice storm which caused
the grid problem could also cause some problem with
the Vernon tie.

MR. JOHNSON: The transformer, this is
Paul Johnson. The line runs underground from the
Vernon station to a pad mount transformer which sits
on the ground. All of the cables are enclosed.

MEMBER WALLIS: All enclosed, - -

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

MEMBER WALLIS: Unless there’s some common
weather cause that’s going to affect both, could
affect the arrival of a first --

MR. JOHNSON: That’s correct.

CHAIRMAN DENNING: And the important thing
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is also they’re not affected by EPU. I mean this is
a question that’s already beenvresblved as far as the
NRC is concerned.

MR. NICHOLS: That’s correct.

MEMBER WALLIS: It really is independent
of EPU altogether, isn‘t that --

CHAIRMAN DENNING: Almost.

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

MEMBER WALLIS: Except  that  the
temperature was slightly higher and the suppression --

MR. NICHOLS: That is correct.

MR. LEITCH: You were not affected at all
by the August 2003 grid?

MR. NICHOLS: That'’s correct. That came
basically to the border of Vermont and New York and
had very slight impacts, just over the border into
Vermont and then going straight down through Mass.,
but did not -~ the plant remained on line.-

MR. LEITCH: Have you ever experienced
loss of off-site power?

MR. NICHOLS: Yes,

MR. LEITCH: And what about -- but not
station blackout?

MR. NICHOLS: That is correct.
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MEMBER WALLIS: How old is the plant?
Does it go back to the othef Northeast blackout?

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

MEMBER WALLIS: There was &a Northeast
blackout which affected --

MR. JOHNSON: 1965.

MEMBER WALLIS: As ‘lqng ago as that?

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

MR. NICHOLS: The plant started in '68
time frame.

CHAIRMAN DENNING: Thank you very much’and
we will now go into recess until 10:15.

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

CHAIRMAN DENNING: Go ahead.

MR. WAMSER: Good morning. My name is
Chris Wamser. I'm the Manager of Operations at
Vermont Yankee. On my left is Chris Tabone. Chris is
the lead Ops Training Instructor for the License
Operator Continuing Training Program, ‘and on my right
is Craig Nichols, whom you have met several times,

This morning we want to talk to you about
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EPU impacts on operations.’ Specifically, we have four
areas we want to talk about. One'is essentially what
is regarded by the Operations Department as the most
obvious or prevalent impacts to them on a day-to-day
basis as a result of the EPU.

The secqnd will be operations training
that has been done and will be done going forward to
support EPU and power ascension‘testing. The third is
operations procedures -- abnormal and - - emergency
operating procedure impacts as a result of EPU. And,
lastly, operator actions and timelines >that ' are
impacted by EPU.

On a day-to-day basis, the most obvious
impacts from EPU on the Operations Department are the
fact that the plant will be required to operate three
reactor feed pumps versus two éurrently to maintain
the new 100 percent power level. That 'is a level of
redundancy that has changed as a result of power
uprate.

To support that, the plant has modified
the recirc system and added an automatic runback
feature. That runback feature essentially automates
what is now a manual operator action under a similar
transient. For example, currently, we run-all three

condensate pumps to maintain 100 percent power. -
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If a condehéate;pump is lost currently, we
procedufally have a manual action for operators to
reduce circ system flow to reduce power to sﬁpport
running, continuing to operate the plant online. So
that feature is only automating what is currently a
manual action.

The second impact to operations that we
will see is the additional rod pattern adjustments
that will be required as a result of a smaller flow
window to operate the plant at the new 100 percent
power level.

MR. LEITCH: I had a question about who
basically calls for the rod pattern adjustment. Do

you have a position called a reactor engineer that

does this?

MR. WAMSER: We do have a reactor
engineer. The reactor engineers ‘are very closely
related. They work closely within the Operations
Department. Although they are not part of the

Operations Department, they work with'us. They follow
core performance, and they provide recommendations to
us on when we should do rod adjustments and rod
pattern exchanges.

The reactor engineering group, it’s worth
noting, routinely trains with Operations Department
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for significant events such as startup and plant
shutdowns, other testing related to reactivity. So we
have a good working relationship with them. We also
have a reactor engineer on call 24 hours a day,
specific point of contact. In case something were to
occur during off hours, we have that protocol
established.

MR. LEITCH: Do they have theiL‘r own --

MEMBER SIEBER: You don’t have anybody on
shift. No reactor engineer on shift.

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

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

MR. WAMSER: = I cannot speak ~with
confidence on the exact detail of the reactor engineer
training program. dJohn, can you help me? : -

MR. DREYFUSS: I can. -John Dreyfuss,
Director of Engineering. The qualification for
reactor engineering is  a  position-specific
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qualification in our engineeririg training program.
One of the key aspects of that qualification, besides
all of the specific tasks that the individuals have to
perform -- operating the transverse in-core probe
system, other typical reactor engineering functions at
a BWR. They also do go through the General Electric
station nuclear engineering course as well.

MR. LEITCH: So before a guy is one of
these folks that are standing the duty- at home,
they’'re on call, he has been through the General
Electric station nuclear engineer’s course?

MR. DREYFUSS: That’s correct.

CHAIRMAN DENNING: Graham, could you speak
into the microphone?

MR. LEITCH: Yes, okay. Yes. Do you want
me to repeat that? I was just asking --'1I wasf'just'
saying, then, that before someone stands the duty as
a reactor engineer, whether in the plant or at home,
he has been through the General Electric nuclear
engineering course, and I received an affirmative
answer in that regard.

MR. WAMSER: We emphasize, you know, the
full qualification for all personnel onsite doing
anything. Engineering programs have specific
qualifications for all of the various engineering
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tasks that fall under their areas, similar td the way
Operations hasr training programs that require
qualifications before we can go out and operate the
plant appropriate to a specific position.

MR. LEITCH: ©Now, I have the perception
that, as a result of EPU, the work of the reactor
engineer is somewhat more complex. There are more
bundles operating closer to the‘liﬁit. There are
different parameters to keep the -- all of the various
acronyms -- the MAPLHGR and everything -= in line.:

And this becomes -- in my mind, I think it
already is -- a very sophisticated function and quite
complex. Do you see EPU as adding to the complexity
of the reactor engineer’s work?

MR. WAMSER: I don’t believe there ‘is
really any new tasks that the reactor engiﬁeérs are
responsible for. The core is the same. The way we
manage it is going to require us to do, as mentioned,
rod pattern adjustments more frequently.

But the task, any particular task
involved, and whether it’s daily surveillance of
thermal limits or planning/coordinating future power
reductions to accommodate rod pattern adjustments or
rod pattern exchanges, those tasks are within their

current skill and qualification group. To me, it’'s --
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the impact is one of management, not taskféﬁécifié.

MEMBER SIEéEﬁzibﬁbw;lthe operators aré
qualified to do a rod pattern adjﬁstment on their own
without supervision from a reactor engineer?

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

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

Jerry Head, would you like to speak to the
other tasks related to management of the core?

MR. HEAD: Yes. I'm Jerry Head, Manager
of Nuclear Engineering Analysis. As I discussed some
yesterday, part of what you’re hitting on is correct
in that it’s possible to get a power update core
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design that is more diffiduit to manage from the
standpoint of reacto'r engineeiing as far as thermal
limits and things like that.

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

He worked very closely with us in the
operations and the reactor engineering staff at VY in
the design of the cores for this power uprate, to
ensure that we provided as much margin as we
comfortably could to preclude having any extreme
difficulty for the reactor engineers in the managementi

of that cycle.

When you get into the tail end of the
cycle where we’re actually starting to -- I call it
run out of gas, where you’ve actually got to make
those rod pattern adjustments fairly frequently, that
is the point in the cycle where we’ll have the most
difficulty. And we’ve looked at that a number of
different ways to make sure that we weren’'t trying to

give the reactor engineer something they juSt could
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not live with. |

You know, everything we could do from, you
know, verifying GE’s methods, as we discussed
yesterday, With our own, and to ensure that we’re, you
know, making their job as easy as we can. I was a
reactor engineer once, too, and I‘'ve had a core that
was a pain in the neck to operate, and I wouldn’t want
to do that to anybody.

MR. LEITCH: Toward the end of the cycle,
how frequently do you picture these rod pattern
adjustments being made?

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

MR. WAMSER: I think that’s accurate. It
could be every two weeks or so at the very end of
cycle.

MR. LEITCH: So it’s a ‘"significant

l . L
increase from your present operating regimen?
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MR. WAMSER: That’s correct.

MR. HEAD ‘And those things, again, are --
you know, would -- they're hot infrequently-performed
tests and evolutions in that sense, but it’s something
that we do -- you know, we train the guys on, we look
real hard at the predictive tools the reactor
engineers have now to go through cases and see how
they believe the core is going to behave as they go
through those evolutions. It’s a whole lot better
than it was in my day.

And, again, we look at it from an offline
method with CASMO/SIMULATE to make sure that we'’re not
seeing anything different. And, you know, we
typically go into these things with pretty high
confidence of how it’s going to behave, and we’re
generally pretty successful there.

MR. WAMSER: And we have full confidence
that we will be able to predict when we need to make
those adjustments, ensure we’re scheduling for those
and accommodating the manpower requirements. I
mentioned startup and shutdov}n sequences earlier, and,
you know, it is standard 6peratihg procedure that
reactor engineering is on shift 24 hours a day with
Operations while we're méneuvering the plant.

MEMBER SIEBER: What criteria do you use
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to set the nominal end of life for é given fﬁélrcyéie?
MR. WAMSER: That is beyond my area of

expertise. Mr. Head?

MR. HEAD: Because we operate a fleet of
plants, we typically trying to schedule our outages
for the plant so that they don’'t overlap, because we
share resources between those. And so that’s what --
you know, it’s a calendar date on when we’re going to
plan that outage, you know, for the two-year cycles.
So we’re looking at ones, you know, almost three years
down the road, how much energy we’re going to put in
that core. That target date sets the nominal energy
we put there.

MEMBER SIEBER: Yes. The criteria is: do
you have excess reactivity, or are you moving on
borrowed time so to speak when you get ‘to the end of
life?

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

MEMBER SIEBER: But you don’'t -=

MR. HEAD: -- from a fuel cycle economics
perspective.

MEMBER SIEBER: -- typically coast down.
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MR. WAMSERi I would say typically we do.

MR. HEAD: Typically we do.

MEMBER SIEBER: Okay. So you're --

MR. WAMSER: Typically we do. In
preparing for a power uprate, this particular last
cycle was different. We have more energy in the core,
but that is not typical. And I would sa& once we --

MR. HEAD: If we run well, we coast.

MEMBER SIEBER: And so that kind of
operation sort of exacerbates your peaking factors a
little bit, because you’'re really depleting the core.
And say you get bigger differentials in fuel
element --

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

MEMBER SIEBER: Right.

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

and the peaking that you get from that as well. So
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it’s a -- one of those things you have to balance in
the design process.

MR. WAMSER: And there is also the
management part of it at the endvof the cycle, to say
that the work of managing and maintaining power at
some point becomes, you know, too difficult so to
speak for operation.in the reactor engineering group.
And that’s when we decide, okay, we’'ve done everything
we can do. We’re X number of days from our shutdown,
and we're going to coast from here.

MR. HEAD: In reality, if you recall,
Chris, we actually shifted this last outage to burn a
little bit more out of that core, because it was going
to give us some difficulties.

MEMBER SIEBER: ' Well, you know, ' the
philosophy as to how you manage the end of life is --
it has some pros and cons. Obviously, you pay money
for the neutrons, and so the more neutrons you can get
and use for the dollars that you spent the better off
you are.

Oon the other hand, core becomes more
difficult to manage at the end of life, and I just
need to assure myself that the Operations Department
has enough input into the system, so that it doesn’t
allow the core designer to design difficulty into the
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operator’s job.

MR. WAMSER: That’s an interesting point,
and at Vermont Yankee I can say that the operations
perspective is strongly -- strongly influencesvwhat
we’re doing with core design. The reactor engineering
group -- and, actually, Jerry mentioned by name, Bob
Vita has been the lead for the last couple of cycles
in developing the core design. -

He works with the Operations Department,
and we review and approve core design information as
well as we work with him throughout the operating
cycle to coordinate power reductions and rod pattern
exchanges. So we have a strong voice in réactor
engineering, how they do business, and our approval of
planned evolutions is required.

MEMBER SIEBER: = Okay. To me, that’s
important. |

MR. CARUSO: Are you licensed to operate
with reduced feedwater temperature?

MR. WAMSER: Say again.

MR. CARUSO: Are you licensed to operate
with reduced feedwater temperature?

MR. WAMSER: No.

MR. NICHOLS: We are not.

CHAIRMAN DENNING: Continue.
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MR. WAMSER: Okay. Moving on, other
impacts that will be observed by Operations on a
routine day-to-day basis -- the slight reduction in
operator action times for certain events. We’ll talk
about that in more detail in a later slide, but that
is obvious to them.

The balance of plant modifications that
have been done prior to and as part of EPU
preparations have served to improve plant performance
and component reliability. And from an operations
perspective, I think it’s worth noting that ' the
systems that we’‘re going to be asked to uprate the
plant with have been modernized significantly over the
last several operating cycles.

We have an electronic pressure regulator
that is, in my opinion, the envy of the industry in
terms of its performance, which we ' have upgraded
recently. We have our feedwater level control system.
Our feed heater level control syvs't:efhs":fha\‘):'e‘"‘faél;'lff‘bweein
upgraded. Our recirculation system‘fco:x'lﬁrol’s’: have :atll
been upgraded. I have a brand-new: h:.gh p‘réssure
turbine, brand-new high pressure feed héétérs down at
my condensate demilitarized system. %&hﬁYe afbrand-
new control system down there to opéré%é“ﬁhét;system

to ensure plant chemistry is maintained.
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So from an ‘ops ‘p'ers‘pkective,‘ we’'ve got --

been given a lot of good, new, modern equipment to run

this facility with, and when we go into power uprate

to have high confidence in the ability of this
equipment to support plant operations.

MR. LEITCH: Chris, could we talk a little

bit about the condensate pump and . feedwater pump

situation that you mentioned? Right now, you normally

run all three condensate pumps, but only two feed

pumps .
MR. WAMSER: That’s correct. -
MR. LEITCH: And as I understand it, when
the -- when one of the -- when there’s a low suction

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

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

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

MR. WAMSER: We are augmenting it. 'We
have installed a logic system such that with any
condensate pump that trips there will be an automatic

trip of the bravo reactor feed pump immediately,
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concurrently with that,

MR. LEITCH: It'é always the bravo, right?

MR. WAMSER: 1It’s always the bravo.

MR. LEITCH: Yes, okay. And then, is
there a sequential trip of the other two pumps in low
suction pressure?

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

MR. LEITCH: Okay.

MR. WAMSER: Sequential, right.

MR. LEITCH: Sequential, yes. =~

MR. WAMSER: So we have not undone the
logic system trip.

MEMBER SIEBER: But you‘re getting a
runback at the same time.

MR. WAMSER: Correct. Power above X
percent, the runback will be armed. If at that point
EPU conditions and condensate pump trips, or, for that
matter, feed pump trips, but a condensate pump trips
we will have an automatic trip of a reactor feed pump,
bravo reactor feed pump.

The protection for the ‘other feed pumps
will remain. There will be low suction trip logics
that still remain. Do not anticipate that that would

be challenged, and that'’'s the reason for introducing
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the new trip.

MEMBER SIEBER:  Wi11 you be cutting back
on recirculation for --

MR. WAMSER: Recirc system flow will be
reduced at the same time.

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

MR. WAMSER: Right.

MEMBER SIEBER: Okay.

MR. WAMSER: Next slide, please.

In the area of operations training, I
think it’s worth emphasizing & couple of things.
First, the bulk -- the overwhelming majority of
systems that have been modified, the hardware
modifications were installed in the Vermont Yankee
plant in the spring 2004 refueling outage.

Prior to that, as part of our normal
practice, we have modified the simulator that the
operating crews train on . to  reflect those
modifications and provided ‘training on -’ those
modifications to the operators before the equipment
was installed in the plant. That is a typical process

for us, and it has served us very well.
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So we make the invésfment in modifying the
simulator. We train the operators on that in the
simulator. It serves two purposes. It is certainly
to make the operators familiar with the new equipment.
It also provides an opportunity to do some online
validation of procedures that have been developed to
support the new equipment.

MR. LEITCH: Now,. some”i'nstrmnentation has
to be rescaled for an EPU,

MR. WAMSER: That’s correct.

MR. LEITCH: If I look at the simulator
right now, that instrumentation has been rescaled.

MR. WAMSER: That’s correct. = -

MR. LEITCH: In the real control room, has
that instrumentation been rescaled?

MR. WAMSER: Yes. 1It’s all there.

MR. LEITCH: So it’s all --

MR. WAMSER: 1It’s all there.

MR. LEITCH: 1It’s all there, okay.

MR. WAMSER: And that'’s actually going to
my third bullet here, which says, "What gives me great
confidence going forward, as we approach the -actual
power ascension testing, is that the equipment that
will be used for power ascension testing has been in

service for approximately two years at this point.

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




10
11
12
13
14
15
16
17
18
19
20
21
22
23
24

25

So the operators’ confidence and knowl-edée
of these systems, the controls, anything that has been
modified, it is not new to them the day we decide to
-- that we receive approval and commence power
ascension. So they will have very good working
knéwledge and experience on this eguipment.

Additionally, the operators have received
simulator training on power uprate conditions . “I‘he
core model on the simulator has been updated, ‘and that
has gone well. Feedback from procedures associated
with that was incorporated into procedures that we
will use when we actually go into power ascension,

The fourth bullet -- power ascension
testing and transient testing -- we’ll be trained
using our just-in-time training program, just prior to
actual commencing of the power increase. That is a
typical process that has served us very well ‘also is
for a special evolution or something of this nature,
which is a special test, to ensure that the training
is as fresh as possible we will perform that training
just prior to performing the evolution.

So operators have real recent ‘expe’fiénce
implementing the procedures, 1looking at- their
controls, understanding what the supporting team will
be doing during the ascension testing.
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I think it’s Wd:th noting here that this
is not an operating crew doing this by themselves.
We're going to have a significant level of resources
from engineering supporting the power ascension
testing, evaluating the data as it is received for
acceptance criteria.

Additionally, in addition to the training,
we’ll be providing extra management oversight 24 hours
a day, seven days a week, during the power ascension
to ensure that the crew has not only a test team
working for them, but they have management oversight
to ensure that any issue or any road block that is
encountered can be clearly resolved before proceeding.

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

MR. WAMSER: That’s correct.

'MR. LEITCH: S0 the crews that are going
to participate in that, you‘indiCated-theY»wouldfbe
trained just in time. But the other crews would also,
I take it, be trained for those kind of evolutions?-

MR. WAMSER: I anticipate all operating
crews are going to be trained. All operating crews
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will be trained on the modification that we’re talking
about, which is theﬁlog.'»ic of tﬁe cvondensateApump and
feed pump trips. For power ascension testing, I
anticipate all operating crews will receive that
training. The duration of the testing is such -- is
such that essentially all operating crews are going to
get exposed to it during their normal rotation of
shift work.

So it would be prudént'to provide that
training to all of the operating crews. In addition
to that, although we have high confidence in the
outcome of those tests, the transient tests -- the
tripping of a condensate pump and tripping of a feed
pump -- we will train the operating crews for both
eventualities -- successful outcome and unsuccessful
outcome -- so that they are clearly trained on  the
"what if" of if a condensate pump trip results in a
loss of feed or a feed pump trip results in a-reactor
SCRAM.

MR. LEITCH: Reactor SCRAM, yes. : Thanks.

MR. WAMSER: Next,'please.’

In the area of operating procedures,
essentially abnormal and emergency ° operating
procedures, some items to discuss. Between the

setpoint changes and some hardware changes associated
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with the EPU, there have been chéngés,made to several
abnormal operating procedures.

Additionally, the site will be adopting a
new steam dryer integrity brocedure. Steam dryer
monitoring will clearly be part of the power ascension
testing. But based on GE SIL, we have developed a
steam dryer integrity off/normal procedure, which
we’ll be implementing and will remain in place after
power ascension testing is complete.

In the area of emergency operating
procedures, there are no new emergency ‘procedure
actions or strategies. The only impact has been a
minor revision to emergency procedure graphs due to
EPU as a result of decay heat load change.

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

MR. WAMSER: Absolutely. And --

MEMBER SIEBER: -- standby liquid control
has got to go in faster.

MR. WAMSER: Absolutely. And the timeline
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kind of gets into the next slide, but thaﬁ'é okay.
The thing I want to emphasize, because, clearly, the
committee has had much discussion on ATWS, and,
obviously, a concern, and, you know, it’s a concern
for any operator as well. I mean, fundamentally, a
lot has to go wrong to get there.

But in that area, I think it‘s worth
emphasizing that our practice has been that on a
failure to SCRAM event to immediately inject Sl"..C' and
not wait to observe oscillations.  We are a detect~
and-express plant -- that is true -- Option 1 delta:
However, it is prudent to use the system that is used
to shut down a reactor when you have obvious evidence
that the plant has not shutdown as expected.

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

MEMBER SIEBER: On the other hend, water

level control is important in an ATWS éxrfehtf," too.

MR. WAMSER: That is cer a,ii.fliiy"itrue.

MEMBER SIEBER: And it

‘diﬁferent than

other accidents. :

v P(#;‘j ,;
MR. WAMSER: That is trué. Absolutely.
MEMBER SIEBER: And so the operators
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are --

MR. WAMSER: Why doﬁ;t we --

MEMBER SIEBER: -- not to pick it up in
this reduced amount of time.

MR, WAMSER: Why don‘t we trip over --
slip to the next slide here, and we’ll talk further on
that.

MEMBER SIEBER: All right.

MR. WAMSER: In the area of operator
actions and timelines, there are no new operator
strategies. That is to say that the procedures and
the general flow-through procedures has not changed.
There are no new EOPs. There are no new 1egs'in'the
EOPs. There are no new steps in the EOPs.

The time it takes to do any discrete task
has not changed as a result of EPU. It doesn’t take
longer to inject SLC before or after EPU. The time
required has changed. Operations --

MEMBER SIEBER: - So you’‘ve-got to do it
sooner.

MR. WAMSER: Say again.

MEMBER SIEBER: You‘ve got to do it
sooner.

MR. WAMSER: That is correct. And in that

area, Operations and Training has received information
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from PSA Group on time-criticall st:ebs and has .refriewed
that. And, essentially, what -we determined was
anything that was required to occur within 30 minutes
warranted our review.

And when we went through that review, we
identified anything that required action 10 minutes or
less that we wanted to specifically validate whether
that had changed or not as a result of EPU. And where
they had changed, we used the Operations Department
and the Operations Training Group to validate the
ability to implement and meet the new timelines.

So the examples that you raised, which are
injecting SLC, is a significant one. ' That “time
duration has gone down. I know that -in subsequent
discussion under PSA some specific detail will be
provided to you on what the time was and what it is

now.

But I'm telling you that we "have ‘seen’ that
information, we have validated our ability to meet
that information -- things 'like inhibiting our
automatic depressurization system, which is a key
action for us, injecting SLC, taking action ' to
maintain the main condenser as a heat sink, maintain
MSIVs, main steam isolation valves open.

o

MEMBER SIEBER: Well, you know, the
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operator doesn’t have a ;ot of time, even ﬁhdét tﬂe
current license power. And so you’'ve got an EPU, and
he has less time, which to me raises the possibility
of having a cogﬂitive error on the part of the
operator doing the wrong thing or doing nothing.

And with everything happening faster --

MR. WAMSER: Well --

MEMBER SIEBER: -- you’'ve got to deal
with --

MR. WAMSER: -- you’‘re absolutely right.
And this comes to the core of, how do ‘we perform
training? How do we determine what is the appropriate
thing to train on? How frequently do we train on it,
and how do we emphasize it? = And what you're
describing is something that has a significant issue.

It has a ~- Chris would know all the right
words. But, essentially, you look at the difficulty,
the significance of an action or an event, and:the
outcome. And you use that as part‘of'yOurrsYstematic
approach to training in determining how often is it
required to train this, and you ensure that  your
training program supports that. So --

MEMBER SIEBER: And you. feel confident
that it does?

MR. WAMSER: I am absolutely confident.
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I am a product of our training program. I still have
a senior reactor Qperator’s1license, and in the area
of ATWS I would say -- I'm not certain if I’'ve ever
gone to training on my routine training program and
have not seen an ATWS. I mean, we practice this
religiously over and over and over and over.

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

MEMBER SIEBER: Yes.

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

CHAIRMAN DENNING:  Well, we’re going to
get into those time differences a little later. -

MR. WAMSER: That’s correct.

CHAIRMAN DENNING: Okay. I think we --

MEMBER SIEBER: Yes, why don'’t we move on.

MR. LEITCH: The standby liquid control
pumps are keylock switches.

MEMBER SIEBER: Who’'s got the key?

MR. LEITCH: I know that in the simulator
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usually the keys are in the switches.

MR. WAMSER: In the plant, the key is,in
the switches.

MR. LEITCH: The key is in the switch?

MR. WAMSER: Absolutely.

MR. LEITCH: Very good. You don't want to
spend some time looking for the keys.

MEMBER SIEBER: You have it safeguarded
very well, I see.

{Laughter.)

- MR. WAMSER: We know it’s important.

MR. LEITCH: A couple of questions about
your emergency operating procedures. I don’t think it
has changed with respect to EPU, but do they take you
down a logic 'path that indicates wunder what
circumstances you use drywall sprays? There’s beén
some concern for a while about when they should be
used and the possibility of collapsing the drywall
liner and those types of things.

MR. WAMSER: Yes. ' We have clear -- and
similar to the discussion on ATWS, containment
pressure and accident mitigation essentially, you
know, let’s face it, any accident, any break, feed
line, steam line, reactor vessel, recirc loop, you

know, we see that in containment parameters. So it is
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another area that we practice routinely in the
simulator managing and mitigatihg accidents and
transients related to leaks inside containment.

We have procedure guidance related to net
positive suction head, maintaining net positive
suction head to the ECCS pumps. In all areas of the
emergency operating procedures, operators -- number
one, the procedures are symptom-based, so you don’'t
have to understand what broke to get you there. You
just need to know something is broke.

And it is an area where training and
experience is key, because we have multiple parameters
that we’re monitoring, and we have guidance 'on
managing those parameters. And so we do not take
action based on one parameter necessarily at the
exclusion of all others. We have to understand
overall what’s going on in the plant, understand what
our priority is, to effectively implement  the
emergency operating procedures.

In the area of containment pressure and
net positive suction head for the ECCS pumps, we do
have guidance in the operating procedures that would
say any leg that would require me to depressurize or
reduce containment pressure, i.e. spray of the‘dryWall

and/or torres, would direct me to look at what
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containment pressure is, what is the temperature in
the torres, what are the net'pOSitive suction head
requirements for that pump, and make a determination
of, number one, whether I do it or not, but also how
far do I go before I terminate sprays.

MR. LEITCH: Okay.

MR. WAMSER: So that guidance exists.
That’s correct.

MR. LEITCH: Okay. ' Thank you.

CHAIRMAN DENNING: Okay. Thank you, all.

I think, then, we’ll move on to the next
presentation.

MR. WAMSER: Okay. Thank you.

MEMBER SIEBER: Thank you.

MR. BONGARRA: Good morning. My name is
Jim Bongarra, and as the slide indicates I am with ~-
well, actually, it doesn’t indicate propefly'anymore.
We’ve had a change in organization here recently. I'm
with the Division of Inspection and Regionél Support.
I'm with the Operator Licensing and Human Performance
Branch now, so that’s -- this slide was made up just
before we --

CHAIRMAN  DENNING: - - - Engineering
Psychologist sounds like a really difficult job to me.

MR. BONGARRA: It becomes more and more
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difficult as we go on, it seems.

(Laughter.)

MEMBER SIEBER: It sounds 1like you
couldn’t make up your mind what you wanted to be.

(Laughter.)

MR. BONGARRA: I‘d like to think that it’s
the best of both worlds in a sense.

MEMBER SIEBER: There you go. Perfect.

MR. BONGARRA: What I‘d like to -- what I
had planned to talk to you about this morning for
about a half hour or so are really two areas. One was
the -- basically, the process, to review with you the
process that the staff uses to review and evaluate the
human performance aspects of licensing power upfates;
and the results of the staff’s evaluation of Vermont
Yankee'’'s request for their extended power uprate.

I must say that the ' gentleman that
preceded me this morning, they touched on a good
number of items that I was going to talk about. And
I don’'t know whether you wish me to continue with -=
in that line or --

CHAIRMAN DENNING: Let’s try to focus on
your evaluation of, like, the time ~- you know, the
assessment of there are clearly reductions in time.

How did you determine that those reductions in time
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really were still -- reduced amounts of time for
performing activities was still adequate?

MR. BONGARRA: Okay. Well, I think I can
probably go to -- I'll skip the process, then, and,
Rick, if we could go to -- well, maybe Slides 6 and 7
I think is where I talk a little bit about the times.

Essentially, we looked at what the
licensee submitted to wus in terms of their
justification and description for what time reductions
were actually taken as a result of the EPU. 2and I
guess from, if you will, a deterministic standpoint,
it certainly appeared to us that, yes, there were
reductions in time available to take certain critical
operator actions, but, in essence, two things seemed
to have occurred.

One, that essentially for a number of
actions that were affected there seemed to be a' -~ the
actions themselves were straightforward for the most
part, and some of them were not really time-sensitive.
For exampJ.e, there was one task ‘that changed
essentially, but the operator essentially -had I
believe it was 40 minutes or so to -- to take the
action. So we didn‘’t consider that as a real time-

critical action.

Now, with regard to the actions that were
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described previously, again -~ and I think I'm kind of
going to move to Slide 7 here -- essentially, ufzder
the ATWS scenario there was a reduction in time
available for operators to initiate automatic
depressurization. And I think it was from, as the
slide indicates, 6.2 minutes to 5.4 minutes, which was
a reduction in available time to take that action of
a little less than a minute.

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

MEMBER WALLIS: But does that one and a
half minutes include the time it takes them to figure
out what they have to do? There’'s a 1lot of
difference, and you have to -- before you actually
take an action, you have to be sure that's'the'right
action. How long does it take for them to do that?

MR. BONGARRA: I am not certain exactly
whether that was a factor involved in the actual
operation of that -- or in the actual time estimate
for that action. And perhaps one of the --

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

doing something may be the easiest part of the whole
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action, but figuring out that you’re sure that’s what
you need to do may take you longer.

MR. BONGARRA: Let'’s ask the applican‘t to
comment on that.

MR. TABONE: This is Chris Tabone from
Entergy. Those estimated times were basically from
T zero of the event, so that did include the time to
determine what action needed to be performed, plus the
time it actually took to take the actions.

CHAIRMAN DENNING: Can you give us a
feeling for this ATWS scenario? It’s just what the
operator is seeing and how he knows that he has to
perform the depressurization?

MEMBER WALLIS: How does he know he has an
ATWS?

MR. BONGARRA: I guess in my understanding
of -- essentially of an ATWS, this is -- this is an
event, first of all, an ATWS event, as I understand
it, that is not a new event to the operators. What is
new essentially is the time that is allowed now for
the operator to  actually initiate ‘the
depressurization.

So what I'm simpiy saying here from my
understanding of this event, we’'re not looking at,

number one, a new event. We're looking at basically
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an event that has been, as ﬁ réutine process within
EQOP training, an event that would be trained on as a
-~ in a routine fashion.

What has changed is the amount of time
that the operator has to take that specific action,
and there are certain steps that you‘take by memory on
receipt of the SCRAM signal, I mean, the first few
steps you don’'t even havé to break out a procedure:
I mean, the operator memorizes the first few'things he
does.

And one of the things on an ATWS, I mean,
you would get a signal that you’re supposed to SCRAM.
One of the first things you do is look at your -APRMs
and say, "Whoops, they’re still -- they’re not down
scale." So --

MEMBER SIEBER: You don’‘t say "whoops."

(Laughter.) |

MR. BONGARRA: I would say “whoops."'

(Laughter.)

And then, I think we had the llcensee tell
us that immediately upon receipt ofgé‘S&RAﬂisignal,
and the APRMs not downscale, they gof%ith”sbc;f’&,.~

MEMBER SIEBER: Why dohf't é'we have an
operator go through what you see, whatzfoﬁ do, for the

first -- for the steps you have to memorize.
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MR. WAMSER:  This is Chris Wémser,
Operations Manager at Vermont Yankee.  The ATWS
scenario is very self-revealing, as you’'ve already
indicated. The receipt of automatic alarm indicating
a SCRAM will come in. At Vermont Yankee -- I‘m not
certain that this is typical in the industry, I expect
it is.

But the enunciator windows associated with
SCRAM conditions are red as opposed to white for all
other alarms in the control room. ‘So it is extremely
self-revealing when a SCRAM condition .comes in. ~The
operator actions of verifying control rod movement,
which is something Vermont Yankee can do, which is not
typical at all plants, we have a full core display
showing all control rods and at what notch position
they’'re at.

So it’s a very large, essentially three by
three, picture of whether the control rods are moving
or not. So that is essentially -- essentially, you
can imagine looking at that screen up there.  That’s
my full core display, and up to the upper right are my
alarms associated with the SCRAM. So it’s self-
revealing. I have a SCRAM condition.

I look at the full core display, are my

control rods moving or not. I look at my:APRMs, my

NEAL R. GROSS
COURT REPORTERS AND TRANSCRIBERS
1323 RHODE ISLAND AVE., NW. = S
(202) 234-4433 WASHINGTON, D.C. 20005-3701 www.nealrgross.com




10

11

12

13
14
15
16
17
18
19
20
21
22
23
24

25

111
power range monitors, have. they moved off of 100
percent, have they gone down scéle or not. Tells me
whether the SCRAM was successful or not.

If at that point you don’t have indication
that the control rods are moving, you're going to back
up that SCRAM by manually SCRAMing reactor use in the
two control rod SCRAM pushbuttons.

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

MR. WAMSER: Yes.

MEMBER SIEBER: Yes, right. Five seconds
maybe.

MR. WAMSER: Right. From there, for an
operator, if that manual SCRAM were to be
unsuccessful, we then use our alternate rod insertion
and recirc pump trip logic manual pushbuttons, to
manually depress those, as another method to back up
the SCRAM function, which would be expected to
essentially support the SCRAM going to completion.

After that, rolling the reactor mode
switch to the shutdown position introduces another
SCRAM through reactor. At that point, we’ve gone
through most of the initial operator actions. ' For
Vermont Yankee there is a step to commence lowering.

We have an automatic setdown on reactor
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water level, a pushbutton that we depress, and at that
point, really, amongst éll‘ of this is these
conditions’ success or lack of success are being
reported from the reactor operator to the control room
supervisor.

The control room supervisor is essentially
only a couple of feet behind the reactor operator. He
has broken out the procedures abpropfiate, which are
the failure to SCRAM or ATWS procedure.  And at this
point, he is following operator actions.

The next order is essentially to do the
first bullet up there, which is inhibit ‘the automatic
depressurization system from operating. That is an
order to a different operator to do "that, and
essentially the next step is to direct the operator to
insert or inject SLC -~ if he hasﬁ’t”already’done'it,
is inject SLC.

So at that point --

MEMBER SIEBER: - And these are your
memorized steps.

MR. WAMSER: That’s correct.

MEMBER SIEBER: These are the steps that
all operators memorize, and that gives them a chance
to get out the procedure book.

CHAIRMAN DENNING: Is it correct that this
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~- is there an error on that €lide? It should be
inhibit instead of -~ |

MR, WAMSER: That’s right. It should be
inhibit ADS, not --

CHAIRMAN DENNING: And when would ADS
occur automatically in this?

MR. WAMSER: It’s the 5.4 minutes.

CHAIRMAN DENNING: Is that --

MR. WAMSER: Depending on ‘plant
parameters, an extended low low -- reactor low level
conditions, for example.

CHAIRMAN DENNING: I’'m just wondering, but
that’s -- that’s what determines that he has to make
that action within 5.4 minutes, is if he doesn’t then
there must be some probability that it will happen
without the inhibit.

MR. WAMSER: I'm sorry. I didn‘t catch
that whole question.

CHAIRMAN DENNING: The 5.4 minutes is
determined by -- there is some possibility if he does
not inhibit within 5.4 minutes that it will
automatically depressurize. Is that true?

MR. WAMSER: That’s correct. I don’t have
the exact details of that specific timeline, but, in
general, what taking that action is doing'is to ensure
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that the system does not autdmatiéally open the saféty
relief valves and depfessurize their reactor.

It’s in anticipation of the fact that this
procedure is going to direct us to reduce reactor
water level to have the effect of reducing power. So
the automatic actuation of that system will be based
on what we call a reactor of low low level condition
for a time period of two minﬁtes. And at that point,
when we -- the time to get to the low low condition,
plus two minutes, is when ‘this system will
automatically depressurize this. =

So inhibiting it is in anticipation of the
fact that there is specific operator actions that will
reduce reactor water level, and we fully expect we
will reduce it below that trip setpoint, ‘as' a matter
of choice, to reduce reactor power by removing ‘or
lowering the water level in the core.

CHAIRMAN DENNING: But, “again, the 5.4
minutes is a critical time, and the -- with some
uncertainty in it. But it’s the possibility that it
could automatically depressurize right after that.

MR. WAMSER: Yes.

MEMBER WALLIS: This is 5.4 minutes from
time zero?

MEMBER SIEBER: Yes.
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MEMBER WALLIS:‘ Sq he"s doing otﬁéf th:.ngs
during those 5.4 minutes. He doesn’'t have all of the
5.4 minutes to worry about this 1.5-minute action.
He’s doing other things, which are stacking up, isn’t
he?

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

MEMBER WALLIS: Yes, kWell,“I’m conéerﬁed
that what you mean by saying he’s got 6.2 minuteés --
do you mean he has got to do it by 5.4 minutes from
time zero, when you say he’s got 5.4 minutes? Or do
you mean he’s got 5.4 minutes from the last
significant action he took?

MEMBER SIEBER: No, from time zero.

MEMBER WALLIS: Time zero. So there are
other actions all stacked up in that time.

- MEMBER SIEBER: No.

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

MEMBER SIEBER: No, not really. Not
really.

MR. WAMSER: It is the first --

MEMBER SIEBER: That’s not what he said.

MR. WAMSER: -- action that is directed.
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MEMBER WALLIS:sté it really ddéé.hAQe
five minutes to do that one.

MR. WAMSER: Right. I detailed
essentially the immediate operator actions for a SCRAM
or a failure to SCRAM condition. Procedurally, the
first step directed is that first bullet there --
initiate or -- I'm sorry, inhibit automatic
depressurization system.

DR. BANERJEE: When do they have to start
lowering the water level?

MR. WAMSER: They have to -- that is a
priority as well.’ We have -- the action that is
taken, essentially, were in three legs ~- power
suppression and reactor water 1level control  and
pressure control. By practice, we go down the power
leg and ensure that the SLC system is injecting, as I
described, commencing to lower power -- I'm sorry,
lowering level to lowering power is the next
concurrent step.

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

MR. WAMSER: I guess what I would refer to
as immediate operator actions to back up the SCRAM or

get the SCRAM to go to completion. All right.
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DR. BANERJEE: Okay. Thank you.

MR, W%MSER: _Those are not necessarily
detailed in the procedure. Those are by training and
other procedures. Those are trained immediate
operator actions for SCRAM condition. Once we get
into the actual ATWS procedure, the first step is to
initiate -- I'm sorry -- inhibit ADS.

And at that point, we -- then, the
procedure branches down into three concurrent legs
that we work through -- controlling key parameters,
power level, and pressure.

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

MR. WAMSER: Yes. This is a little bit
simplistic, unfortunately. But fundamentally -- and
it’s not a fault of this slide, it’s just the
complexities or the nature of~how these events could
progress. If a failure to SCRAM’eVenthCéﬁrs, ana I
do not have a loss of the main‘¢oddéhsefﬁfi;é{ the
main steam isolation valves stayfbpénf*ﬁheh“ihére is
no immediate threat to containment. 5 ' 2

And the time required férf-that task,
specifically to inject SLC, is differeﬁﬁ;'ilt's less.

MEMBER WALLIS: It’s not really the main
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condenser failing. It's thé,steéﬁivalverstaYing open,
which is fortunate, isn’t it?

MR. WAMSER: Right; The way it'’s writtén
there is -- |

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

MR. WAMSER: The way it’s written up there
is the way, you know, PSA writes these things. But --
and I support PSA, but --

(Laughter.)

But the idea is, you know, today the'plant
is operating, and I have a main generator, and I have
a main condenser in service. If a SCRAM condition
occurs by itself, that is not anticipated necessarily
to result in the isolation of the main condenser.  The
main steam isolation valves are not necessarily going
to close.

The worst case scenario, so to speak, the
most challenging scenario for the containment, is that
they do. And for that we have to have prompt operator
action to get SLC going. If -- you know, essentially
if you consider the fact that if I had a failure to
SCRAM event, and the main condenser stays available as
a heat sink, if the plant, for example;, were to settle

out at 20 percent power, I have 20 percent power going
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to the main condenser, I have a circ water system
removing the heat from that, "and I have‘ more time
available to mitigate that accident.

MEMBER SIEBER: You could do that forever.

CHAIRMAN DENNING: Do you have data from
simulator training that says I -- we’‘ve run through
this in the simulator a hundred times and -- and the
operator has failed to do it only one time out of a
hundred, or something like that?

MR. WAMSER: We have data, probably not-in
the format that you’'re looking for. But, for example,’
in development of licensed operator examinations, the
development of critical tasks is related to things
like this, of what are time-critical elements. And
pass/fail criteria is developed and implemented based
on things like this

So when Chris Tabone develops ~an
examination for an operating crew that we do annually,
it does have critical time elements associated with
it, and those time elements are based on expectations
like this. So we have that kind of data that -says,

what has our operator performance been in meeting

" time-critical tasks of a variety of types.

CHAIRMAN DENNING: Were those exams in
simulator or in --
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MR. WAMSER: Yes.i : )

CHAIRMAN DENNING: . Okay.

DR. BANERJEE: You effectively have a
decision tree here, don‘t you, the timelines
associated with it?

MR, WAMSER: Yes.

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

MEMBER WALLIS: I was a bit lost in that.
It was okay for a while, but then when jou've got all
of these different -~

" DR. BANERJEE: It looks so complicated.
Plus, it was on one sheet, so you couldn’t display it
easily. But maybe -- is that the decision tree we are

talking about, the --
MEMBER WALLIS: It had all sorts of arrows
going to seven and five and four and -~ L
MR. WAMSER: Yes. - Yes. The emergency
operating procedures flowcharts are decision trees.
And I mentioned in my discussion ‘earlier ‘that
monitoring of all of the various plant parameters is

required, reporting of those plant parameters is

requiréd, and that information has to be processed to
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determine, in some cases," what is the -- what is the
priority for the operating crew to mitigate an
accident.

And that is a normal part of the procedure
development and of the training of operators, and the
examination of operators.

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

MR. WAMSER: That’s correct.

DR. BANERJEE: There are outcomes
associated with that.

MR. WAMSER: That’s absolutely correct.
And we’re transitioning here from the procedures that
operators use to mitigate transients/accidents and
into the PSA world, what are the results of incorrect
decisions or incorrect actions. And I certainly am
not the PSA expert, but I would say that not all wrong
decisions or -- I guess not all wrong decisions
necessarily equate to increased core damage frequency.

DR. BANERJEE: Sure. I mean --

MR. WAMSER: They put you on a different
path to outcome. Simply stated, a transient or ‘an

accident that requires an operator to use a high
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pressure source of injection, and if he 1is
unsuccessful doing that, essential;y if he doesn’t
know how to operate, for example, the outcome could be
that the crew depressurizes the plan£ and uses low
pressure injection.

You know, exactly how PSA uses that
mathematically to determine the core damage frequency,
I'm sure there is a value associéted.with that, but it
doesn’t necessarily mean that core damage occurs.

MEMBER SIEBER: One of the ‘distinctions
that you could think about is that BWR emergency
procedures are more symptom-based than they are event-
based.

MR. WAMSER: They are definitely symptom-
based.

MEMBER SIEBER: Whereas theée pressurized
water emergency procedures are more event-based than
symptom-based. And if they are symptom-based; that
means the operator sees this and does that, and --
which is a pretty straightforward way to deal with
things. And it doesn’t necessarily make the operator
analyze the action. He‘4is -just responding ' to
indications that he is getting that tells him the
condition of systems.

For example, when you discuss in this the
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loss of the condenser, you are really saying, "I lost
my heat sink." Okay? And that is one of the legs of
an event tree that says, you know, this is a bad way
to go, and here’'s the mitigating strategy for that.
There is all kinds of other ones that aren’'t as
significant, and SO the emergency procedures, while
they will deal with them, don’'t deal with them in the
terms that it does with é bad outcome.

CHAIRMAN DENNING: Let’'s move back to the
presentation. And let'’s move fairly quickly through
it from this point on, if you would.

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

CHAIRMAN DENNING: Oh, absolutely. That'’s
our business.

MR. BONGARRA: Well, let me pick up, then,
with -- basically, then, let me go to the next slide,
which is Slide 8, and that’s control room alarms and
displays. This gets back to the beginning of the
presentation, which I didn’t provide to you, which
basically tells you essentially, or would have told
you, what areas that we take a look at- and “are
sensitive, essentially, to power uprate.

And one of the areas, of ‘course, is human

system interfaces, controls, alarms, and displays, and
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essentially in their applicatio;vu.fo‘r power up?até, the
request for power uprate, they told us that --
essentially that the EPU will affect these particular
items, indicators, main steam line flow indicators,
feedwater flow, etcetera, and they committed,
basically, to make modifications to the
instrumentation.

From our standpoint, it’s important that
they emphasize the fact that they are using not only
Operations’ input, but they are factoring in human
factors engineering expertise as well. So there’s a
level of confidence here that the changes that will be
made to these instruments essentially will have
oversight by the human factors engineering discipline.

CHAIRMAN DENNING: Now, wait a second. To
my knowledge, I -- either these changes have already
occurred, or at least they are available 'in the
simulator, and I guess let’'s go back and do that. The
fact that they told you they’'re going to use human
factors review doesn’t necessarily give me any comfort
that we really identified where there might be
potential problems.

Are there any potential problems here with
-- that require additional human factors review, or is
it just a matter you’'re going to change indications on
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these displays and stuff?

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

The human factors associated with that is
that those indicators happen to be mounted side by
side, and the human factors aspect of that is to
enéure that at steady-state conditions the indicators
are installed such that essentially it’s a balanced
bar graph type display. At steady-state operations,
the feed flow indicators and the steam flow indicators
all look horizontally to be the same value.

So the effect of that 'is ‘that we can
quickly tell if something is out of normal. If we see
one of those indicators change, it is out of sync with
the other five.

CHAIRMAN DENNING: Is this consistent with
your current --

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

installed, and it is consistent with our previous
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installation.

CHAIRMAN DENNING: Right. Proceed.

MR. BONGARRA: Again, commitment was made
to train operators on the modifications as well, and
the required changes and training will be made before
the uprate is implemented.

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

Again, with regard to the SPDS, the
licensee committed to review the analog and digital
inputs to the SPDS, including any changes that might
be needed to the SPDS. As indicated on the slide,
they either will or have reviewed already changes: to
EOP curves and limits, for instance, that ‘were
discussed earlier. And, once again, a commitment was
made to train the operators before ‘the EPU was
implemented.

Next slide has to do with operator
training program and the controlf'roonl simulator.
Again, I think that Entergy did a very thbrough job in
describing this earlier. I won'’'t go over all of the
items on this slide, but let me just émphasize the

fact, too, that one of the commitments we look for in
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our review is the fact that ANSI Standard 3.5, which
is Nuclear Powerplant Simulators for Use in Operator
Training and Examinaf.ion, is used essentially to make
sure that the simulator changes are made in accordance
with essentially the guidance in that standard.

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

I guess that brings me, really, to the
conclusions of my presentation here. And, again, we
didn’t go over all of the slides,‘ but my -- ‘our
opinion anyway that the licensee has accounted for all
the effects that the proposed EPU would have on
available time for operator actions.

They have taken or they plan to take,
before EPU implementation, appropriate actions -to
ensure that operator performance isn‘t  ‘adversely
affected by the proposed uprate. We feel confident
that Vermont Yankee will continue to meet applicable
NRC requirements that are related ' to ° human
performance, and we conclude that essentially the
licensee’s proposed EPU is acceptable with respect to
the human factors issues. -

CHAIRMAN DENNING: Okay. Any questions?

MEMBER WALLIS: Yes, I have a question.
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CHAIRMAN DENNING: Go ahead.
MEMBER WALLIS: ﬁegarding the probability
of error --
MR. BONGARRA: The probability of error,
sir?
MEMBER WALLIS: Right. We got a document,
a GE document, that for some reason is labeled
*proprietary." But it gave tables of the current
times available for certain actions, and the CPPU
times. And it gave estimates of the human error
probability for the old -- current power and the CPPU
power, the upgrade power.
Did you look at those, and are they
credible?
MR. BONGARRA: I'm afraid I'm going to --
I'm going to have to defer that. I’'m not sure -- I'm
going to have to defer that to the probabilistic risk
assessment group. I must say I‘'m not --
MEMBER WALLIS: You didn’t look at those?
- MR. BONGARRA: -- I'm not familiar with
the document that you’'re referring to.
CHAIRMAN DENNING: Yes. Marty Stutzke
will have to answer that question.
MEMBER WALLIS: He will answér‘that? The

thing that surprised me in some of the tables -- and,
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again, this seems to be labeled proprietary, so I
don’‘t think I cah give you any numbers or anything --

MR. BONGARRA: Is there a date on that
document?

MEMBER WALLIS: -~ is how high some of
these probabilities are for certain actions, which
presumably can’'t be important.

MR. BONGARRA: Do you have a reference as
far as a supplement number or --

MEMBER WALLIS: Well, ‘this is CG NEDC-
3309-DP.

MR. BONGARRA: All right. I guess if
it’s --

MR. DICK: This is Michael. 'Is that -~ is
there any underlining on that text? I don’t believe
50. So that -- that information itself is not
proprietary.

MEMBER WALLIS: So it’s not proprietary?

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

MEMBER WALLIS: I guess when I see it --
a 73 percent probability of failure in action, I just
wonder why the action is even performed. It just
seems to be such a high number. I mean --

CHAIRMAN DENNING: Marty is back here in
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the audience. Let me just-méke sure thaﬁyhe:feeié
comfortable that he knows what --

MEMBER WALLIS: Do you want to address
that? So this was operator reopens MSIVs and restores
condenser for containment heat removal, something like
that. We're going to have a question for him.

CHAIRMAN DENNING: Yes. He knows a
question is coming, so --

MEMBER WALLIS: He is going to face:that
question,

CHAIRMAN DENNING: Yes.

MEMBER WALLIS: Okéy;~ Thank you.

CHAIRMAN DENNING: Very good. Thank you
very much, and let’s move on to the plant systems
presentation.

MR. REDDY: Good morning. I am Devender
Reddy, the ATWS Systems Engineer, Plant  Systems

Branch.

The scope of BOP ' ‘includes internal
hazards, fission product control, component coding,
and the decay'heat removal systems. Also; it includes
power conversion systems, risk managemenk; and other
auxiliary systems,

The NRC staff focused its reﬁiewfefforts

on auxiliary systems which include spent fuel pool
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cooling system, service water and ultimate heat sink,
auxiliary cooling system, and condensate and feedwater
system.

The NRC staff’s review and experience in
the past has indicated that these systems are most
challenged by power uprates. With regard to the spent
fuel pool cooling, the fuel pool cooling system merely
consists of non-safety-related normal fuel pool
cooling system and also a standby fuel pool cooling
system which is safety-related system.

The staff’s review focused on the standby
cooling system and its capability for both batch
offload as well as the full core offload. The goal is
to maintain the pool temperature below the current
license limit of 150 degrees.

And  the 1licensee’s analysis and the
staff’s review confirmed that with' current
administrative controls the pool temperature will be
maintained below 150 degrees for: both the batch
offload as well as full core offload.

CHAIRMAN DENNING: Now, the full core
offload is the limiting condition here?

MR. REDDY: - Yes.

CHAIRMAN DENNING: And the -- when you say

"administrative controls," does that mean that they
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have to move fuel out of the pool into dry storage to
be able to do this? Where does the administrative
control -~

MR. REDDY: Well, actually, that’s not the
case to the extent I know of. But administrative
control applies to installing the gates for batch
offload like, you know, up to six days, install the
gates for full core offload after 10 days. There is
that administrative control.

And for the power uprate, actually the
gates will be closed after seven and a half days, in
order to maintain the pool temperature 150 --'below
150 degrees. Whereas for the full core offload, the
administrative control will be -- the gates will be
closed after 11 days.

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

CHAIRMAN DENNING: Thank you. -
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MR. REDDY: NextAélidé; o

With regard to the service water system
and ultimate heat sink, this the ultimate heat sink,
and the service water takes water supply from where we
were. The system was evaluated and it was determined
that the current service water system has adequate
cooling capacity for EPU operation.

And the staff reviewed licensee’'s
evaluation and is satisfied with the assumptibns and
design limits of their analysis. In case a service
water system is not available, there is an alternate
cooling system which will be available to supply
cooling water to the essential components for safe
shutdown.

And with regard to the alternate cooling
system, during original licensing for Vermont Yankee
loss of one of them was postulated.  Therefore, it led
to the design and implementation of ‘the alternate
cooling system. The alternate cooling system has a
design capacity of seven days of water supply. "

As I mentioned earlier, if service water
system becomes unavailable due to failure of the one
due to fire or flooding in the intake structure, the
alternate cooling system will be relied upon for

supplying the cooling water to the essential
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components for safe shutdown. -

Further, during ACS operation, cooling

tower in the deep basin will serve as heat sink. The

licensee performed inventory and new operator loss

analysis, and confirmed that at least seven days of

cooling capability will be available for EPU
operation.

MR. LEITCH: Did you review‘ those
calculations? That sounds like the licenseé did it.
There’s no comment there about your opinion of their
calculations.

MR. REDDY: We reviewed the -- what do you
call, the results that they submitted. We did not
review the calculation itself, but we ~- we reviewed
the information provided by the licensee -- the import
conditions and other assumptions.

MR. LEITCH: So you didn‘t verify the
calculations at all?

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

Also, the modification ‘to the service
water system, motor-bearing oil coolers has been made
to recover service water flow to the coolers.  This

modification preserves the inventory of the cooling
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tower basin, |

Now, | regba‘rding“v _tﬁe‘v " condensate and

feedwater system, based on the information submitted

by the licensee, the staff is satisfied that Entergy

has adequately evaluated and addressed the impact of

the EPU on the capability and reliability of the

condensate feedwater system to provide feedwater to
the reactor for EPU operation.

However, based on those modifications that
are being made to the design and operation of the
condensate feedwater system, the staff was concerned
about reliable operation of the system at EPU
conditions.

Therefore, the staff imposed a license
condition to confirm acceptable performance of the
condensate and feedwater system at EPU full power
operation. This information was conveyed to the ACRS
Subcommittee on 15th of November in Vermont.

Now, talking about the license condition;
briefly, the license condition conéists of tripping a
condensate pump at the EPU fuil" pOwer. And - for
testing and/or analysis, the licensee is ' ‘to
demonstrate that the plant will respond as designed to
loss of a reactor fuel pump. |

In summary, the staff finds the proposed
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EPU to be acceptable with respect to BOP area based on
staff’'s review of licensée's analysis and} also
licensee performance of testing of the CFS -- that’s
condensate feedwater system ~- prior to commencing
full power EPU operation.

So this --

MR. LEITCH: I’'m confused as to the nature
of this commitment, that you can trip the condensate
pump without SCRAMing the reactor. Suppose the
reactor does SCRAM, Then, what can be done? I mean,
they have to make some changes. In other words, does
this have to have a successful outcome? What is the
safety issue here? Isn’t it just a reliability issue?

MR. REDDY: Well --

MR. LEITCH: ' Why should the NRC care if
the plant SCRAMs I guess is basically my question.

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

CHAIRMAN DENNING: But your concern is you
don’t want to have the impact on the plant of multiple

plant trips.
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MR. REDDY: Yes.

CHAIRMAN DENNING: That’s the safety
issue.

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

CHAIRMAN DENNING: You don’t want to have
multiple plant trips.

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

CHAIRMAN DENNING: Yes.

MR. JONES: This is Steve Jones again.
The concern was the unnecessary challenge to safety
systems. I think our concern was more focused on the
condensate pump because there was a pofential there
for a total loss of feed event. This was more of a
secondary concern, and we -- the condition does allow
analysis in lieu of testing, just to demonstrate that
the expected hydraulic response to the system remains
within the capability of ‘the plant’ to withstand
without a reactor trip.

MR. LEITCH: But I don’t understand the
force of this commitment. In other words, say they do
this test, trip the condensate pump and the reactor
SCRAMs. Are we, therefore, requiring that they back
down to the original power level? Are we saying make

some changes and try it again? Or what’s the force of
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the commitment? |

MR. JONES: Okay. By analysis it would be
just to show that the reactor water level would
essentially maintain within the band that would
prevent a reactor trip. If for some reason they are
unable to show that, yes, then we’d be looking for a
modification prior to I guess ascending back to the
EPU power level.

CHAIRMAN DENNING: Now, I missed this. I
thought there was a commitment that -- for a test.
Isn‘t there a commitment for a test?

MR. JONES: There’s a commitment  to trip
a condensate pump.

CHAIRMAN DENNING: Yes.

MR. JONES: As a test.

CHAIRMAN DENNING: As a test.

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

CHAIRMAN DENNING: Okay. But with regards
to the condensate pump, if it fails, then what are the
implications? Do they then have to do some changes to
the way they do their runback? I think when we
discussed this in Vermont there was some indication
that, if it did fail, that there could be changes in

the procedure made in the way they do the runback, and

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




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

_ - 139
that, you know, they could thén}demonstraﬁe‘that -
with the new change that they'would be able ﬁo do it.

Do you want to make a comment on that?

MR. NICHOLS: Yes, just one clarification.

For the --

CHAIRMAN DENNING: State your name,
please.

MR. NICHOLS: Craig Nichols from
Entergy/Vermont Yankee. Clarification is for the

condensate pump trip test, the required test, the
criteria is that there not be a loss of all feedwater.
There’s not -- the condition is not that there not be
a SCRAM. There has to not be the loss of all
feedwater.

And as we spoke in Vermont, we would make
adjustments to controls, setpoints, etcetera, to be
able to satisfy that condition. It is the reactor
feed pump follow-on, which is either by analysis or a
test, for the avoidance of the plant trip. -

CHAIRMAN DENNING: Okay. Continue.

~ MR. REDDY: Well, if you don’t have any
questions, this concludes the BOP review -- that is,
balance of plant systems review. And at this point,
if you don’t have any questions, I’'d like to move on

to the fire protection system.
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CHAIRMAN DENNING: Arf—e there any’ .queshtﬁ'.ons
on -- further questions on this? Obviously, this is
an important area. |

(No response.)

Then, go ahead with the fire protection.

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

The goals of fire protection program --
number one, fire will not prevent performance of
necessary plant safety functions. ' Number two, fire
will not significantly increase the - risk of
radioactive release. The NRC staff’'s review focused
on effect of increased decay heat to ensure fire
protection of the SSCs -~ the structures, systems, and
components -- and ensure that safe shutdown can be
achieved and maintained.

The fire protection program acceptance
criteria is based on 10 CFR 50.48 and Draft GDC-3.
Also, the specific review criteria is based on the
review standard for power uprates -- that is, RS-001.

Regarding the evaluation of the fire

protection, the NRC staff verified that the licensee
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examined the five elements'of fi:;e protectiori program,
demonstrating no effect on any ef ﬁhese five elements.

As verified by the NRC staff, the licensee
demonstrated that fuel integrity is maintained, and
there are no adverse consequences on the reactor
pressure vessel integrity or the attached piping. The
licensee also identified minimal, if any, impact of
the power uprate on the plant’s post-fire safe
shutdown procedures.

Next one.

NRC also verified that the licensee
properly demonstrated that fuel cladding integrity and
containment integrity are maintained, and that
sufficient time is available for the operator to
perform necessary actions.

So, in summary, the staff concluded that
the licensee has adequately accounted for the efforts
of the increased decay heat. The fire protection
program will continue to meet regulatory requirements
following implementation of the proposed power uprate.
Therefore, the staff finds the proposed EPU acceptable
with respect to the fire protection.

CHAIRMAN DENNING: This may be a question
for Ray.

MR. REDDY: Sure.
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CHAIRMAN DENNING: And that is, it isn‘t
obvious how a power uprate reaily'is going to lead to
problems in the fire protection program. Are there
examples of where power uprates do have systems
related problems that arise because of the power
uprate?

MR. REDDY: Ray is there.

MR. GALLUCI: This is Ray Galluci. Pretty
much it’s a delta type of analysis, and the only
examples in there are not specific for any fire
scenarios, other than showing that some operator
response times, etcetera, that have to meet Appendix R
conditions may be decreased but still stay within the
Appendix R limits.

So pretty much what you’re looking --
asking is accounted for in the licensee’s Appendix R
evaluation.

CHAIRMAN DENNING: Thank you.

MR. REDDY: Do you have other questions.

MR. JONES: This is Steve Jones. I did
want to step back and address the comment regarding
the alternate cooling system; In that case, the
licensee used the same model that was used during the
previous licensing basis evaluations for that cooling

tower and basin system.
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So in that respédt &e didn’'t look at the
methodology details. Our reviéw‘Was focused on the
assumptions and design 1limits that were used
associated with that, including this modification that
the vendor discussed regarding capture of the oil
cooler.

MR. REDDY: RHR service water --

MR. JONES: Right. The RHR service water
cooler flow and diverting that back to ﬁhe‘basin as
opposed to letting that escape from the based
inventory.

MEMBER SIEBER: Is that close enough to a
water source that you could use a fire truck to make
up to it?

MR. JONES: Certainly. Yes, I mean, it is
an available site, but the 1licensing basis was
maintained as a seven-day inventory with no makeup:

MEMBER SIEBER: Okay. But you could make
up to it.

MR. JONES: Yes.

MEMBER SIEBER: Okay.

CHAIRMAN DENNING: Even beyond seven days,
is that the question?

MEMBER SIEBER: Yes.

CHAIRMAN DENNING: Yes.
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DR. BANERJEE: In the public commenf.é that
we had at Vermont, there was soinebody who made some
comments related to cable tray separation or
something. Is that issue here or not?

MR, ENNIS: This is Rick Ennis. I’'m not
aware of any current cable separation issues at the
plant.

CHAIRMAN DENNING: I ’wonder if Entergy
could reply to that as well. Are you aware of any
issues with cable tray separation?

MR. NICHOLS: There are no active issues
related to cable tray separation --

- CHAIRMAN DENNING: Thank you.

MR. NICHOLS: -~ at Vermont Yankee.

CHAIRMAN DENNING: Thank you.

MEMBER SIEBER: Well, Vermont Yankee is an
Appendix R plant. And so it has to cOmply‘ with
Appendix R, including whatever exemptions they sought
when Appendix R was imposed.

CHAIRMAN DENNING: Okay.

MEMBER WALLIS: But that wouldn’t be
affected by the power uprate.

MEMBER SIEBER: No.

CHAIRMAN DENNING: Okay.’

MR. REDDY: Thank you very much.
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CHAIRMAN DENNING: Thank you very much.

I thihk we are done, then, Mfor this
morning. Right? |

Okay . We will now go in recess until
12:45.

(Whereupon, at 11:43 a.m., the

proceedings in the foregoing matter

recessed for lunch until 12:49 p.:ﬁ.)

CHAIRMAN DENNING: Vermont Yankee is going
to make a presentation related to the residual heat
removal and core spray suction strain. I want to make
it clear that the purpose of this is -- -

(Whereupon, the foregoing matter went off

the record briefly.)

CHAIRMAN DENNING: Let me say again that
the objective here is obviously not related to the
adequacy of the current design but, tather, to look at
the uncertainties associated with debris calculations
of the strainers as they relate to MPSH overpressure
credit in the upgrade.:

And so you can keep the presentation
fairly short. And then I know that a couple of the
staff members have questions. Any time you’‘re ready,
you can start.

14. PLANT SYSTEMS -
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MR. HOBBS: OkAY}L;Good afternoon. My
name is Brian Hobbs. I'mrthe Eﬁtergy engineering
analysis supervisor for the Vermont Yankee power
uprate project, With me to present this module on RHR
and Core Spray Suctions Strainers are Mr. Enrico Betti
on my right and Mr. Bruce Slifer on my left.

Just a couple of key points about this
presentation. First of all, we believe we have a
conservative set of design assumptions for our
existing ECCS pump strainers.

They are some of the largest strainers in
the BWR industry. They were installed to ‘take into
account items such as debris.:- And we have a
conservative debris loading assumption that we’ll be
talking about today. And the bottom line relative to
power uprate is that it really does not have much
effect on some of the assumptions in our design of our
ECCS suction strainers.

I would like to turn it over to Mr. Enrico
Betti.

MR. BETTI: Good morning. This is Enrico
Betti from Entergy.

The topics we’'re going to touch on today
are the residual heat removal and core spray suction
strainer arrangement. I’ll give you a depiction of
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what our strainers look like at Vermont Yankee, a
little talk about the stacked disc strainer design.

A little background on how VY developed
our debris quantities used for the design of the
strainers and what debris quantities we use in our
MPSH analysis. We want to talk a little bit about how
we came up with our debris head loss correlation
through testing. And, finally, we’ll  give a
discussion on our strainer design and the prevention
of air ingestion being drawn into the strainers. -

If you look at this screen here, this is
the Vermont Yankee torus. The reactor vessel sits in
here. You see each of the downcomers.  You can see
the header, the pipes that drop 96 outcome of pipes
drop into our torus pool.

and, Brian, could you show us the RHR
strainers? These sets of modules here and here are
the RHR modules. These latter two are our core spray
modules.

When we did this project, we set out to
provide some margin in MPSH. We sized these modules
to provide basically the largest modules we could get
into our torus. And that was with a large hole that
we cut into our torus to install the --

MEMBER WALLIS: The core spray outlet is
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at one end of that thing?

MR. BETTI: That's right.

MEMBER WALLIS: And there seem to be some
discs. Do they extend all the way down to the bottom
of that cylinder or what is below them?

MR. BETTI: Yes. We'’ll --

MEMBER WALLIS: You’'re going to show us
that?

MR. BETTI: Yes. We’ll discuss the
construction of the discs and how they work. If you
look at this overview, too, you’ll see that not only
was the degree of head loss a concern because our old
strainers were small cans that came right off these
fittings, these new ones have extremely low head loss
fittings that were part of the design, a ram’s head in
this case, which is a custom-made fitting made out of
two long radius elbows. And this is reducing off of
fear for minimizing any kind of piping losses.

Next slide. What you see here, Graham, is
a close-up of the RHR strainer. You’ve got a picture
of a half of this, one of our RHR strainers. 'Here’s
the ram’s head, which is especially made to split
teeth below lead loss. And then that folds into a
flange section of strainer. This strainer section is

around eight feet long. And then there’'s a small
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bend. Aﬁd we have another section of the strainer. .
This is the suppoft.” The supports ére

right in line with our torus ring girder sb that the
hydrodynamic loads and shocks that come down here are
all transferred directly into the line of\tﬁe supports

on our torus.

Since we had reasonable margin right in

this plane. So we kept any added load f£from

. hydrodynamics right in this plane. That was a key

desién.

I’'1l touch on these strainer designs, but
let me go over briefly. This strainer inside conSists
of a 24-inch stainless steel pipe, half-inch thick:
And there’s a series of holes drilled in the machine
in that pipe such that the holeS'in\this ‘end are
bigger than the holes in this end. The purpose there -
is you have the core pipe.

Over that, we have a set of perforated
plate. And there's a one-inch gap between -these
intersections of the strainer where the perf plate is
in the inside pipe and outside of thoéé; you- have
these stacked discs. The holes on -the inside are
tuned such that the debris loading in these sﬁrainers
happens evenly.

The other idea of these kinds of strainers
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is that you'’'re going to havé‘ a big area around‘ these
stacked discs. And as these initially start filling
up with new car, and you end up with the geometry
that’s a pretty large area.

If they get full of debris, then the
velocity, approach velocity, going through that debris
is going to be through the circumscribed area of the
strainer. And that'’'s accountédkfor in the way we
analyze the debris loading and head loss of these
units.

Next slide, please. What you have here -~
and we wanted to include this a little bit -- is a
look-at the RHR, a section of the RHR strainers.
There's the ring girder in the background. Here'’s the
downcomers.

And this is some water levels that were
mentioned in some comets that we get on these
calculations. I just want to point out that the
levels on these drawings for minimum water level ‘are
the 1levels that we assign - for strainer design.
They'’re not our actual minimum water levels post-~LOCA.

We made it a difference because we wanted
to assure that we have some tolerance in the design
versus the actual water levels. That was to take into

account any kind of construction or prbblems that we
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had during installation. SqlﬁheSe design:véiuéé -:
and Bruce will talk to that in a little bit -- are
quite a bit 1owef than our post-LOCA miniﬁum water
level.

Okay, Brian. What you see here is the
core spray suction strainer. I think that was a
14-inch, but it’s got an elbow reducer up to the 24,
comes into the same kind of design.

Here you have 2 sets of 24-inch core
pipes. And then outside that you have a 26-inch area
of the strainer diameter here and then this 47-inch OD
discs.

Okay, Brian. Again, here’s a shot of the
core spray. And because the geometry in the piping
and location had to be a 1little different to
facilitate the fittings and the elbows, the
submergence of this strainer is a little bit different
than the RHR. And Bruce will talk to that in a
minute, too.

I didn’'t have a lot of time to put these
slides together. And this is a shot out of one of our
calculations on these strainers. And these strainer
designs were a PCI prototype 2 was the basic design
here. PCI, EPRI did a lot of testing on this unit
right down here.
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MEMBER WALLIS: - Between the gabbbn ﬁﬁé
two, I didn’‘t quite understand. The 24 to 26 inches,
what’s in there? Nothing?

MR. BETTI: The core tube of the strainer
is 24-inch pipe.

MEMBER WALLIS: Right.

MR, BETTI: And then the --

MEMBER WALLIS: So it’s OD?

MR, BETTI: It’s the OD. And then there's
a series of holes in that pipe that --

MEMBER WALLIS: Right.

MR. BETTI: -- make an even flow into that
pipe. And outside that pipe is a 26 area where that
would be the bottom of the notched portion of the
strainer,

So there’s one inch of ‘annulus flow area
between the outside of the pipe and: the smaller
section of the disc. That would be the inner disc.

Then you have énopen hollow section of
perforated plate that goes§47—inch oD. -

MEMBER WALLIS:; So what is in that inch?
There’s nothing there? I don't understand.

DR. BANERJEE: Just show the diagram,

please.

MEMBER WALLIS: Between 24 and 26. :What
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MR. BETTI: ?esi  The‘core pipe runs in
here. So there’s én annulus open'area of}pérféfated
plate. It causes a ~-- that’s a secondary seal.
That’s where the debris is caught.

MEMBER SIEBER: There'’'s water.

MR. BETTI: There’s water in there, right.

DR. BANERJEE: The debris is caught on the
faces of those plates, isn‘t it? The debris‘is'éaﬁght
on the faces of those plates, which are perforated.

MR. BETTI: That’s right.

DR. BANERJEE: I'm also  trying to
understand the design. This shows how the plates are
put on the pipe, but what does a plate look like?

MEMBER WALLIS: Also what’s between the 24
and 267 There’'s another tube that’s 26 inches
diameter?

DR. BANERJEE: Maybe a better diagram.-

MR. BETTI: Yes. I’'m going to show you a
section of this.

MEMBER WALLIS: This is part of the test
now, to see if you can draw it.

MR. BETTI: If we’'re looking at a section
of the -- this outer ring of the torus; which is made

up of these cylindrical discs that are all welded, all

NEAL R. GROSS
COURT REPORTERS AND TRANSCRIBERS
1323 RHODE ISLAND AVE., NW. : |
(202) 234-4433 WASHINGTON, D.C. 20005-3701 www.nealrgross.com




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

154
this area is made out of perforated plate, eight-inch
holes, 40 percent open flow area.

MEMBER WALLIS: That’s all one thing,
then.

MR. BETTI: That’s all one welded unit.

MEMBER WALLIS: There are some structural
braces in here.

MR. BETTI: Yes, but they are full of
holes that hold those units up.

MEMBER WALLIS: Okay. So there are holes
all around that.

MR. BETTI: Yes. And then inside here,
there’s this core plate in that core pipe.

MEMBER WALLIS: Okay.

MR. BETTI: and that has two functions.
It forms the structural component that holds -the
strainer up, but it also has engineered holes in it to
allow flow from here to get into the pipe. And then
the hole sizes are designed such that there is even
flow to the debris bed.

So debris collects out here like this.

MEMBER WALLIS: Right.

MR. BETTI: (That’s the design of the
strainer.

MR. CARUSO: And where's the center line
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of that?

MR. BETTI: The center line of the pipe is
here.

DR. BANERJEE: How big are the holes in
the pipe? |

MR. BETTI: They vary from like somewhere

around like ten square inches down to something

smaller?

DR. BANERJEE: And the holes in that outer
shell?

MR. BETTI: This is all an eighth inch
perf by 40 percent open flow area. It’s all
stainless.

MEMBER RANSOM: How big are the holes in
the inner pipe

DR. BANERJEE: They vary. They vary
depending upon the position. |

MEMBER RANSOM: They look smaller than an
eighth of an inch.

MR. BETTI: Oh, they’re much- bigger.
They’'re a large area, like ten square inches, six
square inches, that --

MEMBER RANSOM: No bigger particles than
an eighth inch are going to get in there and then --

MR. BETTI: Right. This is a PCI patented
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design strainer. This is’désignétésted at EPRI ﬁhén
we bought these rights.

CHAIRMAN DENNING: It’‘s done that way Eo
give a constant deposition of debris acroés the whole
strainer. That’s why there’s a variability in the
whole socket.

MR. BETTI: That way the approach velocity
anywhere on the strainer designs is the same. So‘'as
strainers get 1longer, each unit has to have the
specific patent of holes because they attach together
and you want to have the same flow through the whole
length of strainer. So they’re custom-designed holes
in the inner tube.

DR. BANERJEE: I guess when the strainer
doesn’t have any debris on it, you want to ensure that
the flow to each of those one-eighth inch holes is the
same. So they distribute the big holes in such 'a way
because it’s a manifold problem. ‘Through Bernouli’s
equation, you have to change the hole sizes to give
you an even flow,

Once you start to build up the debris, it
doesn’t matter because then the main pressure drop is
through the debris. The initial conditions have to be
set to be uniform. And that’s the reason to do it.

MEMBER RANSOM: Is this also designed so
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the big pieces of debris wOﬁid be caught on the
outside of those discs?

DR. BANERJEE: Anyway, I think that that’s
a nice picture.

MR. BETTI: All right. If there’s no more
questions on this slide, we can --

DR. BANERJEE: Do you have data
circumscribed area somewhere --

MR. BETTI: Yes, the next slide.

DR. BANERJEE: -- or is that the next one?

MR. BETTI: That one I did make up for
this meeting. All right.

So these are the maximum design  flow
velocities that we used in the strainer design for
short-term and long-term post-LOCA conditions. What
you see here is the strainer flow, then the strainer
area, the approach velocity of these strainers based
on their perforated plate area, which ‘we just
described, and then the approach velocity based on
area and approach velocity based on the circumscribed
area of these strainers.

Now, these are the inputs that we use into
the program evaluations we use for debris head losses,
these --

DR. BANERJEE: I have a question here,
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maybe for clarification. rI\‘he vg::k'}L‘rcumscribed éiéé, 'doees
that include the thickness of the plates or does it
not? That’s the first question.

MR. BETTI: Yes, it does.

DR. BANERJEE: But there is no flow
through that outer or is there a flow through it? Are
there holes --

MR. BETTI: Yes, there is.

DR. BANERJEE: -- at the top of the plate
as well?

MR. BETTI: There are.

DR. BANERJEE: There are holes everywhere?

MR. BETTI: Holes everywhere. -

MEMBER WALLIS: There’'s much less flow
through that than there is through the gap.

DR. BANERJEE: Right, right. So, in fact,
there are holes everywhere.

MR. BETTI: That’s right. There are holes
everywhere, right.

DR. BANERJEE: Okay. The second question
is when you talk about the approach velocity, that is
not the approach velocity into the gap, right?

MR. BETTI: Right.-

DR. BANERJEE: But it is approach velocity
normal to the gap.
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MR. BETTI: That's true.

DR. BANERJEE: So what is the significance
of that approach velocity when it comes to entrainment
and transport to the strainer because when you talk
about the approach velocity being 0.039, that’s not
significant to what is coming to the strainer? The
approach velocity really is .111 or .058 depending on
how much strainers you have.

From the viewpoint of turbulence in the
main tank and what is being transported to the
strainer, it’s the near field which matters. It’s not
the approach velocity normal to that. That’s always
puzzled me enormously.

CHAIRMAN DENNING: Show us on the figure
where the approach velocity is because I’‘m not sure
that you answered --

DR. BANERJEE: He hasn’t answered.

CHAIRMAN DENNING: -- correctly on --

MR. BETTI: I haven't ' answered his
question yet, no, but --

DR. BANERJEE: He understands it, though.

MR. BETTI: I understand his question.

CHAIRMAN DENNING: Okay;"wa/ where is
the approach? I thought you did a circumécribed area.

MR. BETTI: Yes. The approach velocity
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based on the perforated plate afea would jﬁstlbé’tﬁe
strainer flow divided by the areas described right
there. That’s the approach ~- |

DR. BANERJEE: Which is what you have
shown there.

MR. BETTI: That’s right. And then if we
calculated the approach velocity based on a cylinder
that matched that plate location there, that'’s what we
call the approach velocity based on the'Circumscriﬁed
area.

CHAIRMAN DENNING: Right, and which is
this velocity.

MR. BETTI: We just calculated both of
them here.

CHAIRMAN DENNING: Right. -Oh, I‘m sorry.
There’s the -

DR. BANERJEE: VYes. I was just saying
that for --

MR. BETTI: His question is an inferesting
question. It’s one that we wrestle with. You know,
in a turbulent' torus, ‘is ‘it more imporfant'that we
consider this or is this more importgnt in attracting
specifically a paint particle to thé stﬁainer?“

DR. BANERJEE: I would maintain --

MR. BETTI: &and so the way that we did it
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in the report that we had docketed on this, we
actually did that by close observaﬁion of the testing.

DR. BANERJEE: Well, the testing was with
a single strainer, right?

MR. BETTI: It was with a single strainer.

DR. BANERJEE: So you got the obvious
answer, which is completely wrong.

MR. BETTI: Well, I don’t think so because
the testing showed that the particles had to come
right up onto the plate that we tested to stick to the
plate.

DR. BANERJEE: Yes, but, I mean, I don't
want to argue. I think it’s fairly obvious that if
you have a single strainer, you never have a
circumscribed situation. And the approach velocity is
never into the gaps. You basically made a problem
which has an approach velocity of.0.02 or 0.039.

By definition, if you make a stack, that’s
a different matter. In your paint chips, you never
made a stack. You just had a single strainer that you
looked at.

MR. BETTI: VYes. We can talk a little
about that testing later.

DR. BANERJEE: Yes. So I think --' '

MR. BETTI: I understand your point., I
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just think that we spent a 1ot:of ﬁime studying the
films from that paint testing to make observations to
see were there paint chips being drawn in through the
circumscribed flow or were they being drawn in simply
because we put such a high concentration of paint.

We’ll talk about that. We found it more
to be as a, you know, you need a lot of turbulence to
keep the paint afloat. And then you need to get that
paint chip close to the strainer so it gets drawn in.

So it is more of a macro look at it. We
could have addressed it, you know, in a couple of
different ways. Certainly the answer would have been
cleaner. We wouldn'’'t have had to match the films if
the answer was paint doesn’t go to the strainers at
either approach velocity.

That would have been a nice answer
engineering-wise, but we had to do more work ‘to
establish that that wasn’t the case that we could use
that cylindrical test information to come to ' --

DR. BANERJEE: I think the concern is that
all your work, experimental work,vthat”I;have'seen -
there may be others -- in the reports gre‘all'with
single discs so that when you stack the discs and you
start to have flow into a stacked disc, it is the

approach velocity of the circumference which matters.

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




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

163

MR. BETTI: Yés, not a new question, So
I understand.

DR. BANERJEE: And when you have é single
disc, it’s a completely different approach velocity.
So I don’'t see the applicability of any of your
experiments to the case at hand.

In fact, the pressure dropped, the
entrainment, none of which is applicable to a stack of
strainers. You're talking about a single strainer
which is completely exposéd.

MR. BETTI: EPRI did testing on‘stacked
disc strainers. And they did testing on the NUREG
correlations for stacked disc strainers to assure that
the NUREG correlation that we wused for this
circumscribed and then perforated plate area
arrangement was valid. Okay?

So the stacked disc was tested at EPRI.
On the previous slide, that was the standard stacked
disc. What I was trying to depict is that our stacked
disc and the standard stacked disc arrangement has
been tested.

The reason that we set out to do some more
testing, some specific debris head loss testing, was
more of the issue of we’re designing bigger strainers

but lower approach velocities. And even though the
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materials had been tested, we wanted to make sure. We
wanted to find out what nuahdesAWere involved with
lower approach velocities and a large amount of paint
chips. Those were the key.

So we had additional testing done on the
head loss correlations, but you’re correct in saying
that that head loss correlation, we were concentrating
on the correlations themselves because so much testing
had already been done with the stacked ' disc
arrangement at EPRI.

DR. BANERJEE: - Well, first-of all, ‘the
EPRI -- we haven’'t seen the EPRI test. That would be
a valuable thing to take a look at.

MR. BETTI: Okay.

DR. BANERJEE: Like all these tests, when
we have looked at them in more detail, almost
everything we have seen in the past is, let’s say,
highly disputable. And I‘ve found it very difficult
to understand any of the tests which have been done,
including the ones which weré'dbne’at‘LOS“Alamos.

The second aspect is that'ﬁhe correlation,
which I think you also refer to as semi-theoretical,
is, in fact, neither theoretical nor semi in any way.
To call it theoretical is just‘incorrect.*‘There's'no

basis in theory for that correlation, which there have
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been notes written on as well.

That correlatioh‘ié also suspect. So it
would be very intéresting to see what evidence EPRI
has gathered to support that correlation.

MR. BETTI: You're calling into doubt the
NUREG correlation that was accepted by the NRC.

DR. BANERJEE: It may or may not be
accepted. The fact remains that when we have
reexamined this correlation, it has had sévere
problems interpreting some of the very recent data
that has been taken.

MR. BETTI: I just don’'t --

DR. BANERJEE: Have you seen the most
recent data?

CHAIRMAN DENNING: Now, which data are you
referring to, Sanjoy, Los Alamos?

DR. BANERJEE: Los Alamos data. So we
would like to see the EPRI results,  look at ‘it, and
see how well this correlation bounds it. If it’s in
a stacked disc as well, is the data taken in a
situation where the gaps have filled up? And so it's
completely circumscribed.

MR. BETTI: Well, they did it both ways.
They did the relationship between unfilled and filled.

They made sure their correlation worked through that

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




10
11
12
13
14
15
16
17
18
19
20
21
22
23
24

25

166

MEMBER WALLIS: Once the gaps f£ill up, the
strainer really stops functioning as a very good
strainer. And it’s filled. And that’s it. And
anything else has to go on the outside.

MR. BETTI: It still functions as a
strainer.

MEMBER WALLIS: But it doesn’t function
very well because it’s lost all its area. 1It’s lost
most of its area.

DR. BANERJEE: And the approach velocity
is --

MEMBER WALLIS: Anyway, you're going to go
on.

MR. BETTI: Yes. All right. So at
Vermont Yankee, we designed our strainers for ‘our
conservative suppression pool debris loads. We were
using the NUREG correlations that were validated
through testing.

We did some minor modifications of that
testing based on the LNC chuck testing that we did in
this test facility to account for VY’s debris
combinations and approach velocities.

And then when we get this test data, then

that information is correlated to head loss in our
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suppression pool by just adjustments in viscosity and
the -- |

MEMBER WALLIS: You had 50 percent of the
finds are retained‘or sdmething like that? |

MR. BETTI: Right. Take the --

MEMBER WALLIS: The other ones go right
through?

MR. BETTI: Right.

MEMBER WALLIS: They normally go through
the reactor and come back again?

MR. BETTI: Yes.

MEMBER WALLIS: And they get called the
second time around?

MR. BETTI: Right. © That’s based on
testing, too.

MEMBER WALLIS: Do you only assume 50
percent of them in your --

MR. BETTI: They do. And in a minute,
we’ll talk to that number, Graham. And I think you
will feel a little differently when ybu'see”how’muéh
of those finds we use in our test and how much of the
finds that we have in our --

MEMBER WALLIS: The other}thing I didn't
see was -- well, there's a time effect. 1In all of

this Los Alamos test, there's a mysterious time
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effect.

And theﬂ ﬁhefevﬁaé alsd this thin bed
effect, which can form anywhere. You can get a matrix
and then some time later you get a thin bed on top of
it or something. And there were all kinds of warnings
about you have to be able to calculate it. I didn’t
see anything about a thin bed effect in your analysis.

Is that because you couldn’t figure out
how to do it or just assumed it’s homogeneous and --

MR. BETTI: You might have to -- I don’‘t
know what you mean by a "thin bed."

MEMBER WALLIS: Well, I’'m not going to say
what I mean, but Los Alamos says there’s a thin bed
effect, which was actually found in BWRs a long time
ago.

MR. NICHOLS: To be clear here, you‘re
referring to the recent testing done as part of the -

MEMBER WALLIS: They came here and talked

to us. And they said at any place in this bed, you

know, you’ve got a mixture of fiber andffin9s27 So you
could get a thin layer of fine materia;;fwhiCh has a
much higher pressure drop than it woui&“have,*Which
was dispersed in everything else. s
MR. BETTI: Okay. Now f‘uhdérstand."*
MEMBER WALLIS: It’s like the mud that the
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beaver puts on the dam that ‘»s_eals it up. |

MR. BETTI: That’'s right.

MEMBER WALLIS: That’s what they were
concerned about.

MR. BETTI: And when we did our head loss
testing, there were those effects. And that fact is
into the calculated head loss as recorded. In other
words, if you take a stack of debris and you try to
correlate it real well and drop it real fine into a
pipe, it doesn’t disperse homogeneously. And the
strain of loss is really a function about how all that
debris stacks up.

MEMBER WALLIS: That’s right.

- MR. BETTI: And there’s a 1lot  of
randomness in those. So if you take an ideal
correlation for debris head loss and assume ‘that
everything stacks up randomly and you get this really
fine correlation through that method and then you say,
"Well, gee, now I'm going to change my ‘:slid'e's;by four
percent. So, therefore, my head loss is going to
change by .07 percent," I ‘sayhogWash. ‘And I've
always said hogwash because we ran a series of tests.

And when you 1look at one of these
strainers, when they have debris on them, they're

anything but homogeneous. And then you take ‘a
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cylinder and you put it in a pool and you take these
kinds of low approach velocities when the paint chip
and other component settling velocities can be as high
as .2 feet per second. You end up with most of your
debris at the top of the strainer or areas away from
the flow. All right?

So what our approach was -- and this is
something that I have just bounced up and down on when
anybody says, “We're going to start employing one of
these correlations to change our head losses* -- to
put the debris in the most conservative combinations
that we think you can get on any of these strainers.

MEMBER WALLIS: Most conservative is
usually to put all of the fiberglass on first and put
all of the sludge on top.

DR. BANERJEE: I also noticed that you ran

MR. BETTI: But what I was getting at is
that when we ran these tests with these size
strainers, that you would end up with not a full
debris bed but patches of debris and patches of opens.
Okay?:

So your head loss is more a correlation
about how many open areas you have versus what your

debris loss is through your correlation. ' So when we
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are said and done with these correlations, what we
maintain is we establish from this test with a
conservative concentration of debris, we establish the
head loss for the VY strainers. And that’s the head
loss we maintain.

We don’'t go back and say, "Okay. We only
got 75 pounds of sludge, not 700 pounds of sludge,
like we assume here."

And so they say, "Well, gee, ‘that’s great.
Sludge causes most of our head loss." ‘Therefore,
instead of, you know, one foot, now we have .2 feet.

We say, "No."™ A head loss is what we
establish during those tests. And we keep those head
losses in our MPSH calculation.

DR. BANERJEE: Let me go back. If I
understand how you did these calculations, you used a
computer program called H-loss, right?

MR. BETTI: Yes.

DR. BANERJEE: Ané this was‘iflih' for you by
a corporation called ITS? ;

MR. BETTI: Yes."

DR. BANERJEE: What you did, if I
understand it, is that you zoomed'becaPSéybu had to
zoom ascertain porosity or a solid density. It was .2

if I look at the results. Those were based, if I
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understand it correctly, on some experiments we have
done with single strainers.

The situation that you have there is very .
different because what you’ve got is a stacked set of
strainers into which the material is accumulating.
And when it eventually builds up to the edges there,
then this amount of debris which is stopped between
those plates acts as a filter. No test that I saw
looked at any situation like this to know what the
true density might be.

As the fine particles go through this
fiber bed, which is stuck on these: strainers, the
density could well be higher or lower. I have no
idea.

MR. BETTI: That’s right.

DR. BANERJEE: I'm simply saying I’juSt
don’t know.

MR. BETTI: Right,

DR. BANERJEE: Secondly, in the head loss
correlation, which is the NUREG 6224, the tuning
parameter is SV, the surface area per unit volume,
which is what they tune to fit experiments basically.
And by tuning it sufficiently, &ou can fit any

experiment.

But the problem that arises is that
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between experiments, you get;very:differenvt Svs to fit
the data. So almost every experiment has a different
SV. Okay?

Now, I actually looked for your value of
SV, which was used. And I couldn’t find it. I went
over your reports with a fine-toothed comb. So that
must have been an input parameter to tune against the
experiments, which may have been done by ITS. It
would be very interesting to know what SV they used
because there is data now on typical SVs for fiber and
particle mixed beds, which compact more and more as
you go.

And those are pretty thick beds now you’re
talking about, thick because they’re about an inch,
like this. They’re deep. I don’t know how deep they
are. But you could well have very different densities
through that bed --

MR. BETTI: Yes, but that’'s --

DR. BANERJEE: - --- from‘-the" ones that
zoomed to the calculation.

MR. BETTI: The densities used in our
calculations -- |

DR. BANERJEE: .2.

MR. BETTI: Yes, but that was based on the
measured density from the --
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DR. BANERJEE: Was,méasured ogléugiﬁgié
strainer.

MR. BETTI: Single strainer, exactly. N

DR. BANERJEE: It was very different from
that situation.

MEMBER WALLIS: As long as presumably the
gap doesn’t fill up very much, they may be okay.

MR. BETTI: That’s right.

MEMBER WALLIS: As long as the pressure --

DR. BANERJEE: The gaps are only one-inch.

MEMBER WALLIS: No. As  long - as the
pressure drop is very low, it doesn’t compress the
bed. BAnd lots of the effects that we worry about
don’t occur.

MR. BETTI: Yes. I think it says it in
the report that we docketed when we originally
designed these strainers, we designed them not to f£ill
up, but --

MEMBER WALLIS: They get pretty close at
the limit.

MR. BETTI: Yes. = And because of the
approach velocities for lower, the density ended up
being lower. So, therefore, we did get a little bit
of external buildup of the debris.

DR. BANERJEE: Well, but even if you do
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get half an inch buildup on each side, you'ré étill
going to close that gap. |

MEMBER WALLIS: Right.

MR. BETTI: But, in reality, you put one
of these strainers in a pool with this kind of
strainer drop and you take this discussion and you
look at the bottom of these strainers, you’re going to
find that the bottom of the strainer has got holes all
over it.

In reality, the pressure drop is just
going to be a function of the amount of open area in
the bottom of the strainer. So' it’s not as
theoretical as you think. And I think that we have a
conservative design that’s going to give us a very,
very low pressure drop. And that’s --

DR. BANERJEE: Ybu’re'séYing”the‘stuff
falls down from the bottom?

MR. BETTI: Yes. It falls down from the
bottom.

DR. BANERJEE: The bottom of the pool?"

MR. BETTI: Yes. It only collects on the
sides. And there’s a lot of open areas on the bottom
of these strainers.

" DR, BANERJEE: This isn‘t up against the
wall somehow? I thought you showed us --
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MR, BETTI: Cah»we go back to ﬁhé’éiiaé?

DR. BANERJEE: It was resting on a wall or
something.

MR. BETTI: No. We’ll look at that, at
the section.

MEMBER WALLIS: It actually falls off the
strainer as it builds up?

MR, BETTI: Yes. I mean, it would build
up in this quiet area over here, but there would be
very little debris in the areas over here.

MEMBER WALLIS: = It's a self-cleaning
strainer?

MR. BETTI: No. I think it’s just the
fact that when there’s any turbulence or any moisture
in the water in the front end, debris kind of collect
in the quiet areas in the back end. So it’s going to
concentrate the debris collection on one side.-

So if we say size the strainers, which we
did, to take all the nukon without going into theé gaps
and we assume it all builds up evenly; in fact, it
does build up evenly, gravity in dead’ areas,
concentrate some of the material so there’s a lot less
for the other areas.

It’s not like the strainer is designed and

there’s an infinite amount of -- I méan;*somevOf these

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




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

177
plants designed for feet of nukoh‘material. And we
design basically to ﬁave a tﬁin coat of material for
all our strainers.

DR. BANERJEE: The‘issue I suppose would
be that as the top got full of debris, which I agree
would happen, then the flow would drop through it.
And you’'d start to get much higher flow through the
bottom, -~

MR. BETTI: Right.

DR. BANERJEE: -- which would ultimately
clog up again.

MEMBER SIEBER: It’s the approach velocity
that controls how much adheres.

DR. BANERJEE: You going to get a lot
higher approach velocity at the bottom.

MEMBER SIEBER: As time goes on.

DR. BANERJEE: As time goes on.

MR. BETTI: That’s a geometry problem, but
there is a bigger gap in approach velocity because,
like you say, when you fill those gaps, you have quite
a large reduction in area.

DR. BANERJEE: Sure.

MR. BETTI: But, then again, if you don‘t
fill the bottom gaps because you dump four inches of

strainer in the quiet areas at the top area, you still
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end up with a larger effect of working area of YOur
strainer.

DR. BANERJEE: Well, I think the first
thing that we should do is take a look at these EPRI
experiments because we didn’'t have access to those at
the moment and see what strainer behavior was, what
mix they used, and what sort of -- did they use
fibrous material as well as particle?

MR. BETTI: Yes. Fibrous and sludge, yes.

DR. BANERJEE: And sludge. So that would
be a good point to start.

MR. BETTI: The only thing new here is the
high paint chip quantities. We'’'re going to talk to
that because the basis for high paint chips was
something we’re go}ng to get into in a little bit. =

CHAIRMAN DENNING: Would you go ahead and
proceed, then?

MR. BETTI: Thank you.

CHAIRMAN DENNING: And let’s move more
quickly now through.

MR, BETTI: All right. We included a
slide that was design debris low quantities for the
torus in here. You’ll see line '1l, we have nukon
insulation. That was the URG allowed you to -do

basically the zone of influence.
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We took the approach where we took}oh‘oﬁe
whole research<system. ' We took the lazy approach,
where we just used the whole research system and get
to use half our nukon and assume that that was blown
off in a jet.

We had when we did Ehis testing a lot of
TempMat that was on our temporary mat insulation. A
lot of that since has been removed, but we don’t take
that out of our correlation. That’s been replaced
with RMI insulation.

We still have some RF flex ‘insulation in
our drywell. You’ll note that we assumed in this that
we had -- in addition to some of the URG-recommended
values, that we included 622 pounds of sludge from our
torus. And what --

DR. BANERJEE: That’s not in your source
term here. It says much lower than that. I have this
report, which is your source term here.

MR. BETTI: Yes.

DR. BANERJEE: And it seems that what you
did was 159 plus 50 plus 27 and you took 150 from the
drywell. So I don’t see how you got that 772 number.
This was not consistent with your repo#t, which I have
in front of me, which is on VY. 'It'siéalled "Debris

Source Terms for Sizing of Replacement Residual Heat
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Removal and Core Spray Strainer, VY Cl1677."

MR. BETTI: One, six, seven, seven?

DR. BANERJEE: Yes. The numbers are 159
plus 50 plus 27 plus 150. And the 150 came from the
drywell. ‘

MR. BETTI: That’s true. Let me explain
it a little bit. I don’t know what before you were
talking about. 1I’ll clarify that a little bit.

When we set up the design test cases in
the debris loading for the design of the strainers,
these are the numbers on the board that we used.
Okay?

Six seventy-seven was then -- after that,
that calc was written. And those numbers were put in
there that reflect more realistic sludge factors.

But the debris head loss correlations that
we maintain in our MPSH calculations are those that
are developed in VY C1924., Our 808 calc uses the
debris head loss calculations in 1924. - Those head
loss calculations in 1924,fthe basis of those, is the
debris quantities that we put in the design spec and
that we tested it at Alden.

So theré’s a 1677 calc that tries to put
together what a realistic head loss’ would be and

sludge loading for our plants, but, as I started to
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say in this conversation, we maintain the vaiues ‘f,roxh
1924, And these are the values that went into the
1924 calculation. |

DR. BANERJEE: Do we have 19242

MR. BETTI: I think you got that one, yes.

DR. BANERJEE: Here the basis is very
clear. You say you have an 18-month fuel cycle. And
based on the debris, the sludge that has been removed,
on the second, you give 159 pounds of dry sludge. ‘

MR. BETTI: Right, right.

DR.’ BANERJEE: And, as a conservative
measure, you add 50 pounds of sludge to that.

MR. BETTI: Right.

DR. BANERJEE: And 27 pounds are added
after that to provide some operational flexibility,

which gives you 6 months additional time between torus

cleaning.

MR. BETTI: That’s right. And then --

'DR. BANERJEE: So I can follow this logic
very clearly, what you said.

MR. BETTI: That’s right. Right.

DR. BANERJEE: But it’s not incredibly
conservative or anything. - You just ‘are  doing
something which is roughly right.

MR. BETTI: Roughly right, yes.
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DR. BANERJEE: k'I‘heré"s not a huge --
MR. BETTI: And that 'was based on,. like

you say, a sludge quantity of around 50-59 pounds per

DR. BANERJEE: One fifty-nine pounds
because you don’t clean every refueling cycle, seen
every second.

MR. BETTI: Yes, but it was 50 some odd --

MEMBER WALLIS: Fifty-three pounds a year
it says here.

MR. BETTI: Fifty-three pounds & year,
right, and --

'DR. BANERJEE: So the ' refueling  being
every 18 months, and you say every second refueling
cycle you’re cleaning.

MR. BETTI: Right. So that was based on
the first time we did this cleaning and ‘the guys
started canting, somewhat decantoring the debris in
the bottom of the torus.

" We hadn’t painted our torus at that point.
We had old paint, a little bit of rust, et cetera.
And that was the quantities we came up with:

So what we did for the strainer design
specification that determined the quantities ‘for
testing was increased those values so that we were
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testing a conservative potential sludge load. Okay?

In 1924, we —- in the spec, VY 8S049,

you’ll see a bunch of debris load cases that are based

on these sludge quantities based on the split
fractions of each of the pumps.

Then at Alden, they ran the test on those
equivalent debris quantities. Then the VYS --

DR. BANERJEE: I guess we’have this in the
report that I need to look at, look at the basis of
how you did it. 1It’s 19247 1I've got it. We’ll look
at it.

MR. BETTI: So what I'm saying is that --

DR. BANERJEE: I’'ll check.

MR. BETTI: -- 1924 we use as the basis,
then. Those head losses are then what is used in our
808 calculation. All right?

DR. BANERJEE: Now, theireport; the head
loss calculations, is it documented in that one that
used H-loss, then?

MR. BETTI: Yes.

DR. BANERJEE: That was the ITS study?

MR. BETTI: Right. It’s I think the 1924
calculation. Bruce should have a copy of it with --

DR. BANERJEE: Yes. Ninetéen twenty-£four,

we have that.
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MR. BETTI: . That was actually --

DR. BANERJEE: Do we have that?

MR. BETTI: It was --

DR. BANERJEE: Well, I’'ll check it out.

MEMBER WALLIS: Make sure it’s on that
internet thing we have access to.

‘DR. BANERJEE: Yes, Nineteen twenty-four
is there.

MEMBER WALLIS: It is there? Okay.

CHAIRMAN DENNING: Let’s move forward,
then, please.

MR. BETTI: Thanks, Bruce.

All right. ©Now, the thing that kind of
made our plant unique in this regard at the time was
a high quantity of paint assumed to ‘end up in our
torus.

We had contracted with CDI and GE to kind
of look at our paint and determine what was qualified,
what was unqualified. What they basically said was,
"Gee, we have to get in there. And we have to do --
you would have to do some testing, look at this paint,
make sure if it’s qualified or unqualified."

Because we had a deadline for compliance
with 9603, the decision was made to treat all top coat

painting in our drywell and torus as unqualified until

NEAL R. GROSS
COURT REPORTERS AND TRANSCRIBERS
1323 RHODE ISLAND AVE., NW. o
(202) 234-4433 WASHINGTON, D.C. 20005-3701 www.nealrgross.com




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

185
we proved it to be qualified5

That ended up with basically about 75,000
square foot paint that ended up in our torus.’ Aﬁd
that was the assumption that was used to develop the
paint loadings that we used in our paint debris
testing at all.

Then what we did is because we knew we
were doing settlement tests, we tried to get a very
light paint. We tried to Qet a paint that was
representative of our paint, thin, in a 'size that
would have the least tendency to sink.

So those were the characteristics that we
picked for the‘paint. We had a bounding amount- of
paint. We picked the paint that was the same long
variety that we used until we tried to ©pick
thicknesses, dimensions, et cetera, densities that
would give us the most buoyant effect to the paint so
that it had the most likelihood of being‘'dried. -All
right.

DR. BANERJEE: I have here the sludge, but
it doesn’'t seem to be that much, the number. : Is there
something weird in how I should‘interprét‘these?

MR. BETTI: Yes, because each of those --

DR. BANERJEE: It -s‘éys *Sludge’ 91.5
pounds." 1Is this for per strainer or something? -
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MR. BETTI: 'Yes,g,ltﬂsiber strainér baééd
on split fractions and flow and cbnditions for each of
the strainers. So depending upon the condition you're
talking about, if you say you dump a total of 700
pounds of sludge to your torus and you have three
pumps, one core spray, two HR pumps running, there
will be a distribution of that debris to the
strainers. And then we have a short—term strainer
loading and then a long-term strainer loading. 1In
certain periods, they often turn on pumps.

DR. BANERJEE: I guess we need to go
through this in detail.

MR. BETTI: We can do that.

CHAIRMAN DENNING: Continue.

MR. BETTI: All right. To give you an
example on the sludge, in 2004, we did another sludge
removal. That was 75 pounds after 6 years. - And,
again, we’re assuming 772 pounds in our test data. So
I‘m just trying to emphasize here that*ourﬁteétihg is
done at very conservative values and our head losses
were done with very conservative values.

Next slide, please. That concludes the
discussion on the debris. And we have Bruce Slifer
we're going to turn it over to for a little discussion

on the issue of submergence and air ingestion.
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MR. SLIFER: My name is Bruce Slifer. I'm
with Vermont Yankee,

We’ll talk about some of the testing that
has been done to determine if there’s any potential
for formation of an air core vortex in air ingestion
through these strainers.

There are a couple of tests that were
conducted which give some indications of the
conditions under which this type of phenomena might
occur. The first series of tests that I want  to
discuss are the Alden Research Lab tests that' were
documented in NUREG CR-2772.

Those tests were done with a strainer}
which is basically a strainer that was typical of the
strainer designs in place at the time. These tests
were done in 1982. And this strainer configuration
was a codicle strainer, much shorter in length than
the kinds of strainers we're talking-about that are
installed at Vermont Yankee today. ”Bﬁﬁ?they"étill do
give some kind of indications of the poﬁential for
vortex formation. -

The diameter pipe was two feei, which is
in -- |

MEMBER  WALLIS: ' Horizontal - pipe?
Horizontal?
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MR. SLIFER: Yes,-iﬁ was horizontal. The
orientation was -- |
MEMBER WALLIS: So as is the diétance §f
both the top of the pipe. Is that what it is? ”
MR, SLIFER: I'm sorry? I didn’‘t --
MEMBER RANSOM: The submergence? Is that

the --

MEMBER WALLIS: 1It’s from the top of the

MR. SLIFER: Submergence is from the
center line of the pipe to the top of the pool. The
flow rate was 12,000 gpm maximum, which is much higher
than the fiow rates we see in our strainers. The
calculated Froude number was .8. -And under those
conditions, they concluded that there was no air core
vortexing; therefore, no air ingestion. -

Next slide, please. Much more typical or,
I shbuld say, applicable to Vermont Yankee’s situation
today was EPRI testing of the PCI stacked disc
prototypes. Again, the diameter of the core tube is
two feet.

They did a test where the submergence was
one and a half feet, which left the top portions of
the disc exposed and at a flow rate of 10,000 gpm,

again with a flow rate much higher than we see typical
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of our strainers, calculated Froude number 1.11.
There was no vortex observed. In the next slide,
we’ll show you a picture of that.

So this is the picture of that particular
test with a ran between 5,000 and 10,000 gpm, with the
upper portion of the disc exposed. It’s a bubble
formation in the pool, but there was no vortex
indicated and no air ingestion in this test.

Next slide, please. Now, specifically for
Vermont Yankee, we have, of course, two different
types of strainers. There’s a core spray strainer.
We had a maximum flow rate of 4,600 gpm, submergence
of 4 feet, which is the basis that we use in our
calculation of available MPSH based on the suppression
pool levels after a LOCA.

 Our calculated Froude number based on the

core tube by an order of two feet is --

MEMBER WALLIS: Is this a different Froude

number than you had in the previous slides were based

on this?
MR. SLIFER: That was based on two feet.
MEMBER WALLIS: I had a lot of trouble
with these different Froude numbers. The Froude

number in the EPRI report is based on the submergence;

and yours here is based on the tube diameter.
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MR. SLIFER: Well; ié’s based SnHAiéﬁétéf
and its submergénce.‘.Both the diameter is important
for the extermination of the flow velocity.

MEMBER WALLIS: The velocity. Well, you
take velocity over the square foot of GD or you take
velocity over square root of GS.

MR. SLIFER: GS.

MEMBER WALLIS: That's this definition
here? |

MR. SLIFER: Yes.

MEMBER WALLIS: What does it say based on
a few cord, then?

MR. SLIFER: Well, because the second part
is the lot based because of --

MEMBER WALLIS: The loss is based on the
gauge, but the Froude number is based on S.:

MR. SLIFER: It's based on S and D.

MEMBER WALLIS: Yes.  But based on
velocity, it’s V over squared of GS.

MR. SLIFER: Correct.

MEMBER WALLIS: = So it’s really what I
would call based on --

MR. SLIFER: Well, the reason I did this,
because the second problem that I show here is based

on the circumscribed surface area that we talked about
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earlier.

MEMBER WALLIS: I see. Okay.

MR. SLIFER: So that affects your approach
velocity.

MEMBER WALLIS: That’s irrelevant. That’s
based on the velocity of the surface area.

MR. SLIFER: Correct.

MEMBER WALLIS: Okay.

MR. SLIFER: Again, based on the testing
that was done and those low values: for approach
velocity and the 1low Froude number, " in ‘that
submergence, there would be no vortex formation.

MEMBER WALLIS: You know, there’s a basic
problem here that what happens depends both on the
Froude number and the ratio, S over D, and this other
geometry of the strainer.

So just using Froude number alone isn’‘t a

good enough criterion.

MR. SLIFER: Both Froude number and
submergence.

MEMBER WALLIS: I think you may be okay if
you use both of them here.’ If you have bigger

submergence and a smaller Froude number;, --
MR. SLIFER: Correct.
MEMBER WALLIS: -- that’s okay. If you've
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just got one of them, it‘s probably not all right.

MR. SLIFER: Well, this is really based on
both. It has the --

MEMBER WALLIS: What concerned me was when
you had this fully loaded strainer which was sort of
one inch below the surface in the minimum level.
That'’s disappeared now, has it?

MR. SLIFER: Yes. I’ll get to that point.

MEMBER WALLIS: So that’s old hat? That’s
no longer valid?

MR. SLIFER: That’s true.

MEMBER WALLIS: Okay.  Because which
report was that? Was that the 1677 or was that more
up to date than that? That was 1920, wasn’t it?:

MR. SLIFER: I believe it was 1920. I
think, as Rico explained --

MR. BETTI: Yes. I explained it. I
wanted to make sure that our strainers were designed
with some margin- =~ And the calculation there may have
had some weak spots, but we knew we had ‘significant
margin.

And based on EPRI tests, et cetera, these
Froude numbers, we really didn’t think we had an air
ingestion --

MEMBER WALLIS: That’'s where I have a
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little trouble because you éaid you had this Froude
number based on I think a 5-foot or a 1.5-foot
submergence. And then you applied it to what looked
like a .2 feet submergence.

MR. SLIFER: Right,

MEMBER WALLIS: It didn’‘t make any sense.

MR. BETTI: To clarify, that’s not .2 feet
because the strain is 47 inéhes in diameter plus .19
feet.

MEMBER WALLIS: So that’s not down to the
axiom?

MR. BETTI: 1It’s down to the axiom.

MEMBER WALLIS: All right.

MR. BETTI: And the velocity of our
strainer is quite a bit lower than the velocity of
that test. So that’s the difference.

MEMBER WALLIS: I think it’‘s not just the
vortex you’'re worried about because the £floating
debris, the Armaflex floats around and presumably gets
dra --

DR. BANERJEE: It‘’s the Armaflex moving.

MEMBER WALLIS: -- to the region of the
strainer, which if you had a drawdown like this, you
would actually draw down the Armaflex into the --

MR. SLIFER: I think we’ve got the next
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slide.

DR. BANERJEE: Because you argue that the
Armaflex never gets to -~ it wouldn’t get to the
deeper one, to the CS one.

MR. SLIFER: Basically if you used the
minimum values of the suppression pool you would
expect after a LOCA with the debris floating on top of
the surface, the submergence to the top of the debris
bed would be 1.8 feet to 3.3 feet for the strainer.
So the debris would be quite a difference above the
top of the debris bed.

MEMBER WALLIS: The top, very top, of the

MR. SLIFER: Very top of the debris bed.

MEMBER WALLIS: Top to the --"

MR. SLIFER: The top of the debris bed. "

MR. BETTI: So what we are-theorizing'heré
is that .1 percent velocity, which is going to"draw
the foam insulation down to 3.3 feet of water.  I'm
not a fluid expert, but I wouldn‘’t think so.

DR. BANERJEE: Well, it’s more the problem
with the CRS, rather than the RHR. The concern is
because they are closer to the surface.

MR. BETTI: The velocity is lower, yes.

MR. SLIFER: Again, the Froude number is
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MEMBER WALLIS: ﬂN§w, what concerns me a
bit here is that we have seen all these repérts. And
some of us have read them. I think Sanjoy and I have
read them. And there seems to be a series of them
that develop.

Sometimes one is replaced by another. And
what you’re telling us today is different from what is
in the report. So all we have is some sorf of 6ra1
presentation to go on. We don‘t have the sort of
final word written down so we can really look at it
and say, "Yes, we believe it."

DR. BANERJEE: Yes. The reason is it'’s
something maybe that is very ekplainable, but, for
example, your case 2B is the worst case forvyour RHR .
There your slide number is 490-something. - And here
you’re putting 722. Which is right? - We don’t know.

MR. SLIFER: I guess all I can 'explain to
you is it’s based on specific part fl?w.' So this is
a fraction evaluation that needs -ﬁé go into the
strainer loading.

If we had X quantity of ‘debris in the
strainer, it’s only & portion of that that would get
to the debris --

DR. BANERJEE: This is the total.
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MR. SLIFER: For one strainer.

MR. BETTI: For .'one strainer.

MR. SLIFER: There are scenarios working
in conjunction with that debris loading.

DR. BANERJEE: But, anyway, it’s
confusing. If after reading this report, I don't
understand what you have done, then other people would
also be confused.

MR. SLIFER: Nobody‘ would be confused who
was involved with the 9603 process for a number of
years and went through these large design changes and
the acceptance of that methodology. None of us would
be confused.

DR. BANERJEE: But there was to be a final
document, right?

MEMBER WALLIS: You have to convince
somebody else. That’s the problem. You may be sure,
but you have to have some sort of argument which
somebody else can follow.

It seems to me that probably you’ve got a
good story here. I think probably, probably you have
a good story, but it isn’t really --

' DR. BANERJEE: I'm not convinced about the
paint chip business, frankly, because that’'s a matter

of timing. If you look at the story in your reports,
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the argument, really, is that early in yourvLOCA;vﬁh;
level of turbulénce is very high: But;paint chips are
all entrained and everything, whatever.

But then your approach velocity is, look,
because these things haven’t clogged. Okay? So it's
only late in your LOCA that --

MR. SLIFER: Yes.

DR. BANERJEE: But your core doesn’'t
calculate buildup, you see?

MR. SLIFER: Right, but we could. -

DR. BANERJEE: You could.

MR. SLIFER: I mean, we could bound your
assumption and say that for the minute and 66 seconds
that the high turbulence phase happens, how much paint
could get -- you know, bound your paint. - How much
would get there? What would your head loss be for

that event?

DR. BANERJEE: Well, yes. The first thing
is the assumption that high turbulence only lasts for
60 seconds. - When you have a LOCA‘coming”into this
drywell and turning this thing off, fi' mean, any
turbulence calculation you are likely to do is not
going to last for the 60 seconds. Even the decay of
turbulence would take much longer. ‘

But, leaving that aside, the worst case
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here turns out to be the IB, where you've got the LOCA
going on and on for a léng period of time and keeping
on stirring it up from the viewpoint of the paint
chips.

That'’s also documented because you sort of
say that your level of turbulence is high for -~ I
don’'t know -- many hundreds of seconds, see? So that
begins to look like the limiting case.

I'll give you the references. - It’s your
own report.

MR. SLIFER: What I have here is our
submittal, which was from one of our reports, which
was the one we gave the most scrutiny -~-

DR. BANERJEE: Right.

MR. SLIFER: -- to make sure that it was
written right. And this is page 16 of 32. And this
is our December 29, 1999 submittal for what we did for
the testing. This is BBY 99-~164. What it says, the
section strain, it says, "At a medium pool turbulence
level, 1like for an IBA, most of the paint debris
settled to the floor and little remains suspended
where it could be ultimately deposited on - the
strainers.

It was only at high debris turbulence.

And then when you shut off the pumps and you had the
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high approach velocity uéing‘fhé circumscfibéd area
that you could get debris to come to the strainers.
If you had the high turbulence, neither nukén nor the
paint could stick to the strainers because the
turbulence velocities were much higher than the
approach velocities.

DR. BANERJEE: Yes. I understand the
argument.,

MR. SLIFER: In the intermediate, we could
not keep the paint suspended. So I don’‘t --

DR. BANERJEE: Yes. But the turbulence
level is arbitrarily set as high, medium, low. What
does that mean to begin with? But, leaving that
aside, your approach velocity - always for these
strainers is based on your circumscribed case because,
really, what is bringing the paint to the outside of
this is the flow into those gaps. You know, '‘as soon
as you come near to that, that’s what the velocity is.

MEMBER WALLIS: It‘s unlikely to go out
again once it gets in.

DR. BANERJEE: Yes. What does it do? =

CHAIRMAN DENNING: We’'re going to have to
bring this discussion to a close pretty quickly:. ' So
why don’t you take your last couple of slides?

'MR. SLIFER: This is my last slide, I
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believe. There was a question raised at some boint
about the potential for not keeping the suction‘lines
full. I think that may have been oriented on an
assumption perhaps if you --

MEMBER WALLIS: Only if you have a very
low level.

MR. SLIFER: Yes, very low level and a
horizontal run. But, of course, there is a vertical
drop from our strainer down to the pumps, which are
located on another floor. So those are seven feet and
eight and a half feet.

And, again, since there’s no air vortices,
the suction lines are kept full. And the static head
is not degraded.

CHAIRMAN DENNING: Talk to us, then, about
if you know the numbers, the head losses you'’re
predicting through the debris in comparison with the
six psi that is associated with the' overpressure
credit.

MR. SLIFER: Our debris head loss is on
the order of half a foot. .So we’'re talking less than
a couple of tenths of a psi.

DR. BANERJEE: But, of course, if they get
plugged up, it can be very high.

MR. BETTI: That is based on the strainer
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design head losses, not baséd.on calculatedydébiié
loss.

MR, SLIFER: I guess we have to --

CHAIRMAN DENNING: What was that again?
Say that again.

MR. BETTI: It’s based on the bounding
debris quantities used in the strainer specifications
that we put here, like we don;t‘také credit for sludge

reductions, new --

MEMBER WALLIS: Do you take credit for

that?

MR. BETTI: We do take the credit for the
maldistribution.

MEMBER WALLIS: Because that is an
experiment?

MR. BETTI: That is an experiment.":'

MEMBER WALLIS: So you’re not really using
this NUREG correlation? You're using the experiment?

MR. BETTI: Correct.

DR. BANERJEE: And the experiment is a
single strainer, not for a stack.

MEMBER WALLIS: An experiment assumes --
well, then in your experiment you’ve got nonuniform
distribution. So you’‘ve got less head loss than you

would have gotten if you had used the correlation, I
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expect, because a correlation assumes uniforms, which
would be more conservative,

Anyway, I just don’t know how we resolve
this because it seems to be an ongoing discussion
here. And then we have to go on.

MR. HOBBS: Well, this is Brian Hobbs.

I think keeping in mind the purpose of
this meeting is to discuss the effects of power
uprate, we believe we have a conservative debris
quantity used for our head loss design of our
strainers and that the design criteria are  not
affected by power uprate. That’s sort of the gist of
our presentation today.

MEMBER RANSOM: Has there been any effort
to reduce the debris sources, getting rid of some of
the insulation types in Vermont Yankee?

CHAIRMAN DENNING: We had a little bit of
that in the introduction, didn‘t we?

MR. BETTI: Yes, I think that. I mean, we
had some TempMat in there that was ‘telilbOrary
insulation. And that has been replaced with RMI

PR

insulation, one.
I think the biggest improvement we had was
-- I mean, the sludge source was primarily as a result

of old paint and problems with paint in our torus.
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When we installed the strainers, we blasted.

So one of the key issues, real issues,
that you have in strainers is a combination of nukon
and sludge. Those are the two real culprits. And the
nukon alone isn’t going to hurt it, if it’s nukon and
sludge.

And effectively what we do now is we have
programs in place -- and I can let ops. talk to that
-- to keep things extremely clean. And so we’re not
going to get a lot of sludge coming out of our
containment in there. And then, two, as witnessed
after 6 years of operation with our new paint in our
torus, we pulled out 75 pounds of debris.

So I think that’'s the key to focus on is
that we would like to get very little head loss. And,
two, we use a conservative amount of nukon transported
to our torus.  That’s a third safety feature.

- MR. NICHOLS: Enrico, what you’'re saying
is that while we still retain those in our design of
the strainer calculation, designed head losses, we
actually improved on that for what would actually
happen in the plant, which provides another set of
margin for what really occurred.

MEMBER RANSOM: I had one other question.

On your picture, what is that current open area on the
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end? o

MR. NICHOLS: 1It's not.‘ It’'s a closed
area on the end, probably a piece of plywood,
something that’s --

MEMBER RANSOM: This is part of the
strainer material closing the end.

MR. NICHOLS: Closing the end on our
strainer is a stainless steel plate with stiffeners,
just a solid plate.

MEMBER RANSOM: Just a solid plate on the
end?

MR. NICHOLS: Solid plate on the end,
right.

CHAIRMAN DENNING: Well, thank you very
much. We appreciate your flexibility in being able to
make this presentation on such a-quick»requestb* And
we’'re ready now to move on to the source terms and

radiologi¢a1 consequences.

CQNSEQUE_N_CES T

!

MS. HART: Hi. I‘m Michelle Hart. I‘'m

with the NRR staff. I'm a health‘pﬁy§;¢ist. And I
had the task of 1looking at the‘spurce‘terms ‘and

radiological consequences analysis

L‘1':§‘§§-ft'.'11¢.=;-1V/ermont:

‘é‘w“*::“ . .
A TS D e F I L

Yankee extended power uprate.

Next slide. I used the EPU review
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standard matrix 9 to do my work: And my SEM was put
into that safety evaluation section 2.9.1 and 2.9.2.
For the source terms for the radwaste systems
analysis, the licensee did look at the radiation
sources and the reactor coolant accident for the
constant pressure power uprate conditions and then do
continue to meet the requirements.

For the design basis accident radiological
consequences analysis, the licensee submitted  a
separate alternative source term amendment request.
aAnd that was reviewed and approved as amendment number
223 on March 29th of 2005. The dose analyses did
assume the proposed EPU conditions, 1950 megawatts
thermal, which is 102 percent of the operated power.

They followed the regulatory guidance
unless they justified it. And all the design basis
accidents do meet 10 CFR 50.67 criteria and the more
specific criteria in the standard review plan.

 MEMBER WALLIS: They meet the criteria,
but the margin has gone down.presumab1y~becaﬁSe”0f the
bigger source term.

MS. HART: It’s hard to make “that one
criterion. They did do someradditioﬁal‘;hings;-‘They
took some additional credit for irembval “in- the

containment as well when they went to the new source
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term.

MEMBER WALLIS: So they used a different
calculation procedure than before?

MS. HART: Yes, right. Right. And if you
look at the next slide, this is the changes that they
made in that alternative source term amendment. Most
of the changes were made in the LOCA.

For BWRs, the standard assumption is that
it is the tech spec leaking rate from the drywell for
the entire duration of the accident. They justified
reducing that after 24 hours to half of that leakage
rate.

MEMBER KRESS: Isn’t that what they always
do?

' MS. HART: BWRs.

MEMBER KRESS: BWRs?

MS. HART: That’s not a standard, no.

MEMBER KRESS: PWRs are.

MS. HART: PWRs, yes. Yes, PWRs, that’s
a standard assumption, the reduction.

»MEMBER KRESS: It's because you get 'a
lower pressure.

MS. HART: Right, right. - And that’s how
they justified this reduction for the BWR. They also

took credit for the use of the SLC system, running
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that after the accident to keep the pH level in the
suppression pool above seven so that you would not
have re-evolution.

MR. CARUSO: So that means that there is
boric accident released into the containment following
a Loca as part of the design mitigation.

MS. HART: That is correct. That is a
change that they made in their‘alteinative soﬁrce term
amendment.

MEMBER WALLIS: - So- they do -change the
suppression pool pH, but doesn’t the SLC system'have
a low pH? I thought someone set a -~ it’s an acid,
isn’t it, a low pH?

MS. HART: It’s an acid.

MEMBER KRESS: Yes. Yoﬁ*generally“the
suppression pool --

MEMBER WALLIS: There's no buffer.

MEMBER KRESS: ~- pH to be higher. That

could be basic or neutral. I don’t understand this.

CHAIRMAN DENNING: Yes.  But that’s also
surprising. Do you mean in any LOCA they’re now going
to operate the SLC system?

MS. HART: That'’s correct.

MEMBER WALLIS: So we could have chemical

effects in the pool that we didn’t think about before?
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MEMBER KRESS: I don'’t know what chéﬁcals
are in SLC. I always thought it was boric acid.v

MS. HART: It’s sodium pentaborate.

MEMBER KRESS: Sodium pentaborate.

MS. HART: Correct, ves, sodium
pentaborate.

MEMBER WALLIS: It’s a buffering thing?

MS. HART: 1It’s a buffer, yes. They're

buffering.
MEMBER WALLIS: So it does go to a high
PH, then.
MS. HART: It goes above seven.
MEMBER WALLIS: Right. So it’s not
. acidic?

MS. HART: It’s not acidic. = i
" MEMBER WALLIS: So it has all the things

that BWRe have and all the chemical effects that --

MEMBER KRESS: Sodium pentaborate'is'not

what PWRs use, but --

MS. HART: No.

MEMBER WALLIS: They use something like
that as a buffer. o

MEMBER KRESS: They use:'a‘ pH% buffer, yes.

MEMBER WALLIS: They"don:tﬁﬂgé it for the
boron. They don’t use it for the boron. They use a
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sodium something for a buffer, but it’s boric acid
they use.

But wait a minute now. This stuff goes
into the suppression pool with every LOCA?

MS. HART: That is what they have assumed,
ves. They have special procedures that if they know
that a LOCA has happened, that they will inject that
within -~ I can’t recall the exact time, but it was
within a certain time frame. It‘’s I think a'couple of
days before they absolutely need to have it to make
sure that they don’t have iodine re-evolution.

MEMBER WALLIS: And this affects all the
stuff we were talking about half an hour ago.

DR. BANERJEE: = It depends when it’s
injected, I guess.

CHAIRMAN DENNING: Let’s make sure that
we're not misinterpreting. Is there -any
misinterpretation here as to what is happening? Is
indeed in every LOCA now you would operate the SLC
system? Is that a true statement or not?

 MR. PEREZ: Okay. This is Pedro Perez.

Basically the way I look at it, there’'s
only one design basis LOCA. And with that event,
which is a high release of source term from the core,

we will inject the sodium pentaborate within two hours
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to keep the suppression pool pH, of céursé, tﬁé
recirculation, above 7 for 30 days.

CHAIRMAN DENNING: Based on what do you
decide that you had a large release of radionuclides?

MR. PEREZ: On the drywell high range
monitor readings.

CHAIRMAN DENNING: aAnd do you know how
high? I mean, the silliness of what we are getting
ourselves into here is that the reality is in the
large LOCA, you have a trivial release of iodine.

And we play this game of design basis
source terms for a certain purpose. " And if we'’'re
injecting SLC inappropriately and getting ‘at the
questions of chemical reactions in the suppression
pool and all this kind of stuff just because of a
regulatory conservative inconsistent way that we treat
design basis accidents, we have led ourselves down the
wrong pathway.

So it does require in co:mc:n.dence before
you would operate the SLC an :Lnd:_cat:.on - ‘of -the
substantial amount of iodine release Sr*could it be
just a gap release and we would w1nd ‘up 'injecting

something? 1Is that clear or not?

i
i
i

MR. PEREZ: Again, this is'Pedro Perez. -

The indication would be over 500 rankine
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per hour in the drywell, which is extrtemélx‘r‘" high
compared to the normal. So you will have a very large
gap release. And basically this is primarilf. frbm the
noble gases.

CHAIRMAN DENNING: Would a gap release
give you this?

MR. PEREZ: Yes, sir.

CHAIRMAN DENNING: Yes? It would give you
this? The gap release would give you this? |

MR. PEREZ: Yes.

MEMBER WALLIS: So this happens with quite
a few LOCAs.

MR. PEREZ: It will be basically - the
design basis source term to assume a significant level
of damage in the fuel itself, starting with the gap
release and then a subsequent overheating of the fuel,
releasing your halogens and more of the radionuclides.

ME:MBER WALLIS: This is in the design
basis accident?

MR. PEREZ: Yes, sir.

DR. BANERJEE: How many fuel rods would
need to be damaged? What sort of core damage is
needed?

MR. PEREZ: Again, Pedro Perez.

The AST application follows regulatory
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guide 1.103, where you}have Ehe bfescribed.release for
actions and timings, And VWe;re talking about
basically 100 percent of the gas, noble gas,
activities released within I think 30 seconds. The
start is 30 seconds.

CHAIRMAN DENNING: All this artificial
design basis accidents calculation that we do, well,
we’re not going to solve this problem today. Please
continue.

MS. HART: In addition, they took credit
for iodine removal by the dryWell sprays, both for the
particulate and the elemental form of iodine, and also
took credit for iodine deposition in the main steam
lines for any leakage that would go past the main
steam line isolation valves.

CHAIRMAN DENNING: This is all -- '

MEMBER WALLIS: Part of those sprays that
bring down the pressure?

MS. HART: That'’s correct.

MEMBER WALLIS: I thought\theyfneeded‘it
for MPSE.

MR. PEREZ: Based on the iodine.

MEMBER WALLIS: It's another one of these
glitches in the design basis'aCCidenEWdefinition>or
something?
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MS. HART: I'm not sure I understand the
question.

MEMBER WALLIS: Drywell is best operated
when you calculate these other calculations we have
seen for the pool temperature?

MR. PEREZ: Yes, This is Pedro Perez.

Yes, The same drywell sprays that are
credited for removing the iodine particulates, these
are the same that assumed that have the maximum
condensation, if you would, of the condensibles that
minimize the pressure that’s credited in “the
containment overpressure calculation.

CHAIRMAN DENNING: Continue.

MS. HART: Yes. They also continued to --
they looked at the rest of the design basis accidents
that do apply to BWRs, the main steam line break, the
fuel-handling accident, and the control rod drop
accident. For none of the accidents did they assume
control room isolation. They  assumed 3just normal
intake as they are unfiltered in leakage.

Next slide. To go further into the SLC
system pH control to credit the use of the system,
they discussed the reliability of the system. They
also discussed the procedures, compensatory measures,

and training. And there was also a review done of the
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suppression pool buffering adequacy by injecting that
sodium pentaborate. |

And for the new justification for the
crediting iodine deposition in the main steam piping
and in the condenser, they looked at the seismic rug
in this, the alternate leakage treatment pathway. And
they also discussed and we found acceptable elemental
and particulate iodine removal methodologies and
assumptions.

That concludes my presentation. Do you
have any further questions?

CHAIRMAN DENNING: | No. '~ Thank you very
much.

16. HEALTH PHYSICS

MR. PEDERSEN: My name is Roger Pedersen.
I‘m a senior health physicist in the former Plant
Support Branch, the former Division of Inspection
Program Management, Office of Nuclear Reactor
Regulation.

I looked at the health physics aspects of
the Vermont Yankee EPU. Most orf the health physics
issues associated with extended power uprate were
addressed and closed out in the review of the GE
topical report. There are a few specific examples
which were the topic of my review.
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The stroke of my _review focused oﬁ‘\“fi'if‘sft
verifying that the conclgsiéns in the topicgl»repo;t
were still applicable to the Vermont Yankee
application and then focusing on those areas where the
increasing source term, particularly N-16 gammas in
the steam side of the plant and some gas issues, might
impact both occupational doses and public doses of the
EPU.

Well, there’s also an issue with regard to
post-accident access to the plant, the lessons learned
from Three Mile Island, item 2.B.2 if you’‘re familiar
with the lessons learned task force designation.

The topical review, as I said, addressed
the adequacy of the shield design for typical plants.
It does acknowledge that certain areas may have higher
dose rates depending on the plant-specific design.

So part of my review was to verify that
the radiation zoning designations --  it’s in the
current FSAR of the plant -- did nothhénge; And the
licensee did verify that.

So that indicates that the dose ranges'iﬁ
those normally occupied spaces of thevplant during
normal operation are not significantly impacted. = =

CHAIRMAN DENNING: ~ What are --your

assumptions as far as what basically the source term
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is under normal operation conditionsf Is it assumed
that it’s proportional to the poﬁer?

MR. PEDERSEN: Yes. That was the
assumption. As a first approximation in most of the
areas, there are some cases where that is not true,
particularly with N-16 on the --

CHAIRMAN DENNING: Yes. You’‘re going to
talk about N-16 a little bit more?

MR, PEDERSEN: Yes.

CHAIRMAN DENNING: Okay.

MR. PEDERSEN: The design basis accident
or the post-accident access to vital areas of the
plant issue was actually addressed by the licensee in
the AST submittal that Michelle spoke of a minute‘ago;

In switching to the alternate source term,
the licensee included the post-accident access to
vital area evaluation with the 6ther design basis
accidents. - And they evaluated the doses ¢to
individuals doing missions out in the plant to
mitigate the course of an accident at the EPU power
rate, even though this was a pre-EPU-analysisithat
they did. And they demonstrated that they do meet
those criteria in the 737 2.B.2. That issue was
included.

In terms of public doses, the significant
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issue that we focused on was the compliance with 40
CFR 190, which i‘s an EPA regulation. It's also
referenced in 10 CFR 2013.01E, which is a design basis
of 25 millirem per year to a member of the public.
It’s a public dose constraint, if you will, as opposed
to the 100 millirem per year dose limit that we have
in 10 CFR part 20.

The N-16 issue, the elevated N-16 from the
power uprate, does impact that dose off site,
particularly from sky shine off the turbine
components, the turbine building, condenser, and steam
line in the turbine building.

You look like you had a question. - I'm
sorry.

CHAIRMAN DENNING: Yes. As far as is most
of the dose coming from noble gas release from --

MR. PEDERSEN: No. At this point it’'s

N-16.
' CHAIRMAN DENNING: "It really is N-16, --
-~ MR. PEDERSEN: Yes. } |
CHAIRMAN DENNING: -- ndtté“ sky shine kind
of thing? IR

MR. PEDERSEN: = Yes. Even though the
concentration of N-16 coming out of' the reactor,

starting into the steam line, the concentration is
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constant, there is a 20 peréent‘iﬁcrease in pr6dﬁ¢£i6ﬁ
pPlus a 20 percent increase in steam flow. So the
concentration is constant. | N

There is actually a reduction in the decay
time. The 20 percent higher flow rate results in the
N-16 getting to the turbulent components faster.

So the 7.2-second half-life comes into
effect. So there is actually more than a 20 percent
increase in the N-16 decaying in the turbine' and the
condenser. The shine, the scatter off of the
atmosphere above the plant to the dose receptor off
site, sees that, sees that increase.

I have to apologize for this slide.
There’'s an error in it. If you would ignore the
20.2-millirem per year there? That is an erroneous
number. It actually included the non-N-16 -direct
shine off to the off site, most limiting ‘off-site
location twice. It double added that.

So if you would just ignore that number
and read that slide or the third bullet to that slide
with the pre-EPU dose is 15 millirem per year, 13.4,
the resulting from N-16, increases to not 20.2 but
18.6 millirem per year from radiation and sky shine.
There was a revision to the slide that didn‘t get

fully implemented, and I apologize for that.
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MEMBER RANSOM; vIt‘ikn’c.:vreases to what?

MR. PEDERSEN: 18.6 is the total.

MEMBERV RANSOM: 18‘.6 is total, yes.

MR. PEDERSEN: From total direct radiation
and sky shine to the most limiting location off site,
not the 20.2. That was an error. In addition to the
N-16, there is some shine from other components on
site, rad waste tanks and --

MR. CARUSO: Can I just *‘as‘k; :1-'5 rwas
composed of 13.4 from N-16 shine plus 1.6 of
everything else?

MR. PEDERSEN: The 15 millirem per year is
the current annual off-site dose from the direct
radiation and shine, N-16 shine. 13.4 of that
currently is from N-16 shine.

" MR. CARUSO: Okay.
MR. PEDERSEN: So that 15 will increase to

18.6 millirem per year.

t

MR. CARUSO: And of the 18';‘6,’fhow‘§much-is

i
{
; | : i
P b !
H ;! ] !
i

MR. PEDERSEN: 16.9.
MR. CARUSO: 16.9.

MEMBER KRESS: Is that calculated at the

nearest point on the boundary? |

MR. PEDERSEN: The most limiting, yes, the
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most limiting point on ‘thé boundary{‘ f Now,
interestingly enough, 40 CFR 190, the EPA regulation
is actually to an actual member of the public. |

MEMBER KRESS: Which may or may not be
that point.

MR. PEDERSEN: May or may not be that
point. But the licensee didn’t take credit for that
in their calculation.

MEMBER WALLIS: Where is this member of
the public?

MR. PEDERSEN: Excuse me? Yes, I can’t
point it out on a map, but it‘s the most limiting
location according to the analyses the --

MEMBER WALLIS: Trying to get highest
dose?

MR. PEDERSEN: It is my understanding it
is not too far from where the nearest member of the

public actually lives. There is a residence right on

MEMBER RANSOM: And that'’s all year?
There’s no fraction --

MR. PEDERSEN: Yes. They didn’t take any
residency factor into consideration for that dose

factor.

MEMBER SIEBER: : It’'s on  the
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owner-controlled area fencepost.  That’s the clos)est
point.

MR. PEDERSEN: Yes. Now, I have to point
out that these calculations are based on the
licensee’s current off-site dose calculation manual
methodology. It’s a calculational dose, as opposed to
a monitored dose, a measured dose.

That methodology is based on an empirical
relationship that they determined by measuring the
dose at this location and correlating that to the
steam line ramp monitor readings.  So the dose is a
calculation that uses the steam line rad monitor
reading as a basis for running through the algorithm
of the dose.

Now, subsequent to me finishing my review
and writing the safety evaluation, there has been a
question raised about that methodology. And we, the
NRC region I inspection program, are looking at ‘their
off-site dose calculation manual closer.

There was an on-site review two weeks ago.
And there are a couple of unanswered questions at this
point. So there should be a star next to this. We
didn’t open an item here. We don’t have an unresolved
issue in the review at this point, but that'’s pending

the licensee being able to resolve the open questiéns
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from the inspection that is outstanding at fﬁié poihéi

MEMBER SIEBER: Did you look at items that

are part of post-accident radiological conditiong,

like post-accident sampling kinds of things, leakage
from equipment under recirculation?

MR. PEDERSEN: The post-accident access,
the 2.B.2 items, --

MEMBER SIEBER: Yes.

MR. PEDERSEN: -- those vital areas that
are defined --

MEMBER SIEBER: Right.

MR. PEDERSEN: -- in NUREG 0737, --

MEMBER SIEBER: Right.

MR. PEDERSEN: -- yes, those are the
locations that an operator needs to access in the
plant to mitigate the course of the accident. -

'~ MEMBER SIEBER: And they should be
accessible?

MR. PEDERSEN: They should be accessible.
And those criteria --

MEMBER SIEBER: Are they?

MR. PEDERSEN: -- it refers to GDC 19,
which this is not a GDC plant. So there’s a GDC 11
that comes in there. But yes, they demonstrated a

level -- they calculated the 11 vital areas that they
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identified are accessible within the dose criteria 737
2.B.2,
MEMBER SIEBER: Okay. Thank you.
~ MR. PEDERSEN: My final slide is the
conclusion that’s in the safety evaluation. The staff
concludes that the EPU proposal meets the requirements
in 10 CFR 20. And, again, that’s with an asterisk:
assuming that there is a satisfactory resolution to
the outstanding questions concerning the off-site dose
calculation manual, 10 CFR 50, appendix I, and NUREG
0737, item 2.B.2.

The staff finds that the licensee's
proposal is acceptable with respect to radiation
protection and ensuring that 6ccupationa1-»radiation
exposure will be maintained as low as reasonably
achievable.

CHAIRMAN DENNING: Thank you. Break time.
What we're going to do, we’'re going to have five extra
minutes. So 2:45

(Whereupon, the foregoing matter went off

the record at 2:26 p.m. and went back on

the record at 2:46 p.m.)

CHAIRMAN DENNING: &And we’re now going to
get into one of my favorite subjects, probabilistic
safety analysis.
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MR, NICHOLS:  Today to make the
presentation on probabilistiC'safety assessmen; for
the extended power uprate, we have Mr. Vincent
Anderson, manager of the Risk and Reliability Group at
Erin Engineering and Jerry Head, the manager of
Nuclear Engineering Analysis for Entergy Nuclear,
Northeast.

Vincent.

MR. ANDERSON: Good afternoon. ~I’'ll be
giving an overview of the risk assessment for the
VYEPU.

The approach taken to the VYEPU is the
same as done in past EPU risk assessments that you may
have seen, and the results are the same;'very~similar
to the past studies.

This first slide gives an overview of the
status of the VYPRA program. The internal events risk
models at Vermont Yankee are a Level 1 and a Level 2
PSA, Level 1, as you know, being core damage
frequency, Level 2 release frequency.

The external events analyses at VY were
developed as part of the individual plant examination
of external events in 1998, and as you know, cover
internal fires and seismic and other external hazards.

Internal fires were done with the EPRI FIVE
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methodology, &and seismic was done with the EPRI
seismic margins methodology, and the other external
hazards were done as a comparison against the NRC
standard review plan with the IPEEE guidance of NUREG
1335, I believe,

CHAIRMAN DENNING: Are there any intents
to upgrade the internal fire’s PRA?

MR. ANDERSON: Jerry would probably have
to answer that.

CHAIRMAN DENNING: Yeah.

- MR. HEAD: Entergy as a corporation is
looking right now in the 0805 potential that’s coming
out. We’'re looking at that across the fleet and
trying to make a determination which direction we’ll
go. I can’'t give you an answer right now how we're
going to land as far as which plants we’‘re going to
take down that path and what that timetable will be,
but I think those decisions are due by the end of the

year.

MR. ANDERSON: = As you know, the NRC's

- phased approach to risk regulation, utilities are now

considering the other aspects of the risk profile and
how they’re going to proceed on them in the next
number of years.

So next slide.
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So the PSA that Wéé used for the risk
assessment is an up tb daté.?SA.‘ It reflects the
current plant configuration. There was an NEI peer
review performed for the VYPRA in 2000. All the A and
B facts and observations have been resolved. Those
are what are termed the higher priority facts and
observations.

The VYPSA is maintained and routinely
updated. It has been updated, I believe, five or six
times since the IPE submittal. The scheduled updates
are performed on a two cycle schedule per procedure:

Next slide.

CHAIRMAN DENNING: Is the PSA used for
operational purposes? Do you have it basically on
line, and do you use it when you make changes in
configurations?

MR. HEAD: That’s correct. All of the
configuration risk management practices that we have
for normal operational and maintenance activities are
covered using this model.

MR, ANDERSON: The big ticket items for
the impacts due to EPU on the PSA ¢omé %fém:hardware
changes that are made, procedural changes, plant
configuration changes and obviously the increased

power level.
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Comparing the modifications of the VYEPU
with the PSA models, theée' are essentially the
impacts. There are no new accident sequences
identified. The EPU does nothing that would change
the way accident sequences are modeled or how they
progress other than certain timing issues.

There are no significant impacts on the
following: initiating event frequencies. The turbine
trip initiating event frequency was the only one that
was adjusted to predict or to bound any future
increase in turbine trip frequency to running the
third feedwater pump. That’s just a predicted
adjustment in the PSA model.  Obviously future
operating experience will actually determine what the
real frequency of a turbine trip is.-

Of the success criteria in the PSA, there
was only one that required modification due to the
EPU, and that was the requirement:' of ‘an ‘additional
safety valve for ATWS over pressure protection. = -

The hardware changes as parf-of the EPU
resulted in no impacts on the PSA. They are typically
like for like replacements or enhanced : components,
newer components, and in fact, the future may hold
that they operate more reliably than the previous
equipment did.
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And the procedural changes also did not
warrant any changes to the PSA:' Any' changes to
procedures were so minor that they had no impact on
human error probabilities. The procedures are the
same. They just are minor changes to reflect minor
set point changes, et cetera.

CHAIRMAN DENNING: But that doesn’t mean
that the HRA probabilities haveﬁ't been modified. -

MR. ANDERSON: That is a correct
statement.

The other impact is due to the changes in
timing due to the increased decay heat load on post
initiator operator actions. Post initiator operator
actions are those obviously that are‘performed*in
response to an initiator. The PSA obviously has pre-

initiator operator errors, but those are obviously not

impacted by the EPU.

- There’'s approximately 60 or so post
initiator actions in the PRA, - and those ' were
investigated for changes, their'probabilities, due to
decay heat load changes, and obbiouSly“ndt‘all of them
are impacted by changes in decay”heat léad; On1y~some
fraction of them are.

MEMBER WALLIS: Now, these, you say slight
decrease in time.
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MR. ANDERSON: Yes.
MEMBER WﬁLLIS; And.then I went to this
GENEDC 3309TP, and sometimes for certain aétioﬁé the
time changes by what looks like a small amount, but
the probability, the human error probability, goes up
much more than you would expect for that small time
increase. It must have something to do with ---
MR. ANDERSON: That could be true.
MEMBER WALLIS: -- how long it takes to do
the action or something. |
MR. ANDERSON: Yes, that is true.
MEMBER WALLIS: There are some remarkable
changes of where the time changes by 20 percent, but
the error goes up like three times.-
MR. ANDERSON: Yes, right. Yep, yep,
you’'re probably getting to those faster actions.
MEMBER WALLIS: Right.
MR. ANDERSON: A small change in time --
MEMBER WALLIS: The fact that you have a
slight decrease in time doesn’tﬂmean»thét“it's a
slight change in the probability of'erroi;:'
MR. ANDERSON: Correct.; yep£ yep.
MEMBER WALLIS: Okay.
" MR. ANDERSON: Yep, that  is a true

statement. Some of these --
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MEMBER RANSOM: _The probabilitiésrhave
been taken into account theﬁ? -

MEMBER WALLIS: He’s going to get to it,
I suppose.

MR. ANDERSON: What was that question? Do
you want me to --

MEMBER RANSOM: Just whether or not the
change in the probability in fhe occurrence had been
factored in.

MR. ANDERSON: Oh, definitely, yes.

MEMBER WALLIS: Because it’s part of the
PRA, isn’t it?

MR. ANDERSON: Yes, yes. The human error
probabilities were recalculated based on the changes
in the timing.

MEMBER KRESS: So one times ten to the
minus three is three times ten to the minus three.

MR. ANDERSON: Right, or an action that
was -- a one percent failure could go up to a five
percent.

MEMBER WALLIS: 1Is this GE document the
basis for your probabilities that you use for human
errors?

MR. ANDERSON: I must say I don't know

what GE document you’re referring to.
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MEMBER WALLIS: 1It‘’s one of the things
that you guys put on file for us to read.

MR, HEAD: I believe that the GE document

-and the PSA model both use the same root document for

a source for those numbers. I believe those human
error probabilities were calculated as part of the PSA
update and then lifted and put in the GE document, I
believe.

MEMBER WALLIS: It says that they’'re
referring to a general -- so CPPU? It’s not specific
to Vermont Yankee.

MR. NICHOLS: I believe that is our
submittal document.

MR. NICHOLS: Oh, is that it? Okay.

MR. ANDERSON: ~So that would be plant
specific numbers. 1It’s plant specific numbers.

MEMBER WALLIS: You have plant specific,
yeah. -

MR. ANDERSON: Yeah, there’'s an EPU risk
assessment that includes human  error probability
changes. It’s a thick document.

MEMBER WALLIS: I was surprised that I
couldn’t -- some of these human error probabilities
were as large as 73 percent. Does that seem right?

MR. ANDERSON: Very few of them would be
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that, but yes.

MEMBER WALLIS: Very few, but there is one
in that table --

MR. ANDERSON: Yes.

MEMBER WALLIS: -- which is 73 percent,
which seems --

MR. ANDERSON: Yeah, I know the one. When
you mentioned it earlier, that’s reopening the MSIVs
during an ATWS scenario.

MEMBER WALLIS: That’s right.

MR. ANDERSON: Yeah. The VYHRA, human
reliability analysis, was updated in 2000 to include
operator interviews, and so the  operators 'were
interviewed for all, not all, but a large fraction of
the actions, and I believe that action requires an
estimated 15 minutes to complete it.

MEMBER WALLIS: That’s why. They don’t
have much more margin.

- MR. ANDERSON: No, you don’‘t have?much
margin, and it’‘s a complex action.  It’s installing
jumpers, and then you actually have to reopen the
MSIVs, equalize them on both sides, yeah. -

CHAIRMAN DENNING: But ATWS is a “low
probability event. So that even though --

MR. ANDERSON: Exactly.
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CHAIRMAN DENNING:. <- it’s a high human
error here -- |

MR. ANDERSON: Right, exactly.

CHAIRMAN DENNING: -- it doesn’t make that
much difference to the rest.

MR. ANDERSON: That 1is a correct
statement. We are talking about changes in the short
time frame actions for ATWS, and those are where the
actions, the human error probabilities are more
influenced compared to others, but in the grand scheme
of things, ATWS is six or seven percent of the overall
CEF profile. So you’'re getting minor changes in your
overall CEF profile because ATWS is such a low
frequency accident scenario.:

And I guess we’ll go to the next slide.

For example, since  we’re  talking about
ATWS, I put up a few of the ATWS actions right here,
and you’'ve seen them before. These are the faster
moving operator actions. They’re not necessarily the
dominant actions in a PRA. Obviously the slick one
would be the more important one of the ATWS actions
here, but in the grand picture of actions in the PRA,
that’s probably only maybe the fifth or sixth most
important action in the PRA. The others are probably

way down there on the list.
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The timing, as you’ll see, dropped 45
seconds or so out of five or six minutes, and that’s
the allowable action time that the PSA determines
based on thermal hydraulic runs and assumed Q times
and end times of ﬁhat the PSAs are concerned with, and
the time that the operator actually has to perform
that action is well within that.

For example, inhibitihg ADS maybe a minute
and a half to actually do that with the feedback back
and forth among the operators, and Yet*he'still'has
over five minutes to do it.

CHAIRMAN DENNING: ‘Yes. Now, in'coming up
with the realistic estimate for the time to do that
action, how is that really done?

MR. ANDERSON: That goes back to the 2000
human reliability analysis update and the interviews
with the operators and training staff at that ‘time.
So PRA engineers would sit down with- operating staff
over the course of a couple of days and go through
scenarios and EOPs and ask them are ‘they  trained.
When was the last time they trained on this? Are they
familiar with this action? How long does it take to
do it? 1Is it a priority for you? All of those sorts
of things.

CHAIRMAN DENNING: That was mostly though
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in interviews as opposed"tb} again, simulator
demonstration?

MR. ANDERSON: Mostly interviews, but I
believe -- and I may be stretching it here by telling
you -- I believe simulator observations were performed
as well as part of that, but I do not know that answer
right now.

MR. HEAD: Our typical process within
Entergy is to look at the simulator*evaluatioﬁS'of
various events. As part of that process on the
update, we’ve not --

MR. TABONE: Excuse me. This is Chris
Tabone from Entergy. ;f

These are some of the ones that are listed
there. Those quicker ones during the ATWS were the
ones we did do during -- in the simulator with a crew
and a stopwatch.

MEMBER WALLIS: What sort of probability
did you come up with for these?

MR. TABONE: These guys are on the order
of one to two percent failure rates. They both depend
on the complexity of the action and the timing. I‘ve
got numbers scribb}ed down here.

For example, initiation of SLICK is'about

a 5E to the minus two failure rate that goes up to
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about an 8E to the minus --

MEMBER WALLIS: So‘it’s one in 20 or
something.

MR. TABONE: Yeah, it’s one of those
things, those type of numbers for the fast moving
actions.

MEMBER WALLIS: And this is something that
says realizes he has an ATWS. Is this an action?

MR. TABONE: That is part of the
calculation.

- MEMBER WALLIS: He has to realize he’s got
one before he does any of these things.

MR. ANDERSON: Right. - The human
reliability analysis typically divides up a
recognition that there is an abnormal event.: -The
diagnosis time frame, then the execution, and then
uses a Gaussian distribution to come. up with -the
likelihood that he completes all of that within his
five minutes or 15 minute time'frame.

Next slide.

MEMBER WALLIS: So if it’‘s a clean ATWS,
he’s probably okay. If it’s something unusual about
it, and one problem going back to TMI was that there
were two things wrong. The symptoms got sort of mixed
up.

- NEAL R. GROSS
COURT REPORTERS AND TRANSCRIBERS
1323 RHODE ISLAND AVE., NW. o . i
(202) 234-4433 WASHINGTON, D.C. 20005-3701 www.nealrgross.com




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

237

MR. ANDERSON: Right.

MEMBER WALLIS: And Ehat'é where you worry
about something here. If it’s straightforward ATWS,
that’'s probably okay, but if it’s something else
happens to be going on at the same time, then it gets
confused.

MR. ANDERSON: That is true, and the
methodology that VY uses, which ié called EPRI 6560L,
it handles that on a broader level by assigning us
stress factors.

There are other methodologies that
actually get into very fine details of what you
described. What do the procedures look like? What do
the indications look like? Are there double "not"
statements, all that sort of thing?

The methodology for the EPU was primarily
the quantitative risk assessment of the Level 1 and
Level 2 internal events, and the Level 2 being the
LERF methodology, the LERF risk mgtrig;i“

Have you got a questién? :

MEMBER RANSOM: - No, I'll'%sk it the next
slide. i

MR. ANDERSON: = And thené the other two
aspects were external events and‘shutdgwh“eventsiwere

handled on a qualitative basis by looking at the
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results of the IPEEE, léokiﬁg at‘the conclusions for
fire, for example, lookiﬁg at the dominant sequences
for fire and making an assessment of how.EPﬁ would
impact those.

For example, fire is primarily dominated
by fire induced equipment failure combinations and
less so by any changes in operator actions and the
same with seismic. It’s overwhelmingly dominated by
past industry studies, by seismic induced:failures.
Random and human failures are a small percentage ‘of
the seismic risk profile.

And then shutdown events is primarily
impacted by the changes in the boiling time 'of the
flooded up levels, and those are already long times of
operator actions such that any changes of ten percent
or 15 percent over the course of six hours or ten
hours doesn’t make any quantifiable change to a human
error probability calculation. -

So the next slide.

And these are the final conclusions. The
delta DCF was calculated three to the minus seven in
the very small risk range of reg. guide 117, and LERF
was right at the border of very ‘small and small and
delta LERF of 1E to the minus seven."  And that's --

MEMBER WALLIS: A change in two weeks?
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MR. ANDERSON: I hope'not.

MEMBER WALLIS: Two weeks ago the numbers
were bigger. - | | |

MR. ANDERSON: Oh, was thatv the
containment over pressure estimate?

MEMBER WALLIS: I don‘t -- oh, maybe
that’s where it is. Maybe I’'m confused.

MR. ANDERSON: And that’s unfortunate
because the containment over pressure --

MEMBER WALLIS: Bigger numbers than these.

MR. ANDERSON: Well, yeah. Well, if we
were to do it without being forced down the path of
coming up with one, the delta risk for containment
over pressure probably would be zero.

MEMBER WALLIS: Now, 'does "byour PRA then
include that sequence? It includes the probabilistic
analysis of the temperature of the pool and the
probabilistic analysis of the failure of containment
with the small hull and --

MR. ANDERSON: No.

"NPSA test not in the --

MEMBER WALLIS: -

MR. ANDERSON: That is -- that is not in
this risk assessment.

MEMBER WALLIS: It‘s not in this.

MR. ANDERSON: If we were to put it in
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there, we would put it in'here‘oﬁ a less'boﬁﬁdihé
approach than we did three weéks égp, yes, and then it
wouldn’t change these numbers.

MEMBER WALLIS: But it wouid change'the
other one because for the other ones --

MR. ANDERSON: Yes.

MEMBER WALLIS: -- you had to assume
something.

MR. ANDERSON: Yeah, and we just went with
what people wanted to hear. Throw it in there and
assume it goes away. NPSH goes away if you’ve got a
hole, but you require a lot of things rather than just
a hole.

MEMBER RANSOM: Now, these numbers include
credit for containment over pressure, or do not?

CHAIRMAN DENNING: They‘re realistic.

MR. ANDERSON: This is realistic analysis.
so yes. So the thermal hydraulic calculations here do
calculate what the containment pressure is, but the
issue about containment over pressure on NPSH, those
scenarios, that threshold was never met because you
only meet that limiting NPSH in design ‘basis
assumptions of the 85 degree pool temperature, 102
power, two sigma decay heat, all that stuff, which the

realistic PRA doesn’t do that.
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So we never get ﬁo - that, nee;iing ‘thét’t
requirement for --

MEMBER WALLIS: You never get to it. I
thought there would some probability of getting to it.

MR. ANDERSON: Yep, vyep. There's
probability, yeah. If we would have to --

MEMBER WALLIS: You folks said this
business about if you were realistic‘ the pool
temperature is so much lower.

MR. ANDERSON: Right.

MEMBER WALLIS: And so on, but there must
be some probability of --

MR. ANDERSON: There probably is. We
could probably look at the --

MEMBER WALLIS: So there’s probably some
finite probability.

MR. ANDERSON: There’'s probably some
finite little hair, exactly. That’s a true statement,
and we would have -- ‘ ‘

MEMBER KRESS: You would hé&e to have a
pretty sophisticated uncertainty analysis.

MR. ANDERSON: Not to throw out a quick
number, but I’'ll throw out. "It’s prodely‘E to the
minus nine, E to the minus eight seqﬁehé;, you know,

MEMBER KRESS: Are you talking probability
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or frequency? |
MR, ANDERSON: FfeQuency of an accident,

I guess, you know; yeah.

MEMBER WALLIS: You’d have the hottest day
in Vermont in two centuries or something.

MR. ANDERSON: Yeah, you’d have to have
that. You’d have to be running at 102 percent power.
We’d have to have the pool at its minimum tech. spec.
level, all those things togethér, and then have to
have the accident in question.

-MEMBER WALLIS: But the pool never gets
anywhere near that temperature when you'’re Starting.
It never gets up to 90 degrees or whatever it is when
you’'re starting, before anything else.’

MR. ANDERSON: = Yeah, my guess would be

that’s a true statement, but I don‘t know. Chris, do

i

you have anything?
It probably never got to -- |
MEMBER WALLIS: Have they evergot £0:90
degree full temperature? |
MEMBER SIEBER: Well,*youfhaVeito shut
down. ”
MEMBER WALLIS: Right. = | *
MR. WAMSER: During 'i‘ceﬁ:tain - system

surveillances, operational testing of the high
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pressure coolant injection and the reactor core

‘coolant, those systems which are