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UNITED STATES NUCLEAR REGULATORY COMMISSION'S

ADVISORY COMMITTEE ON REACTOR SAFEGUARDS

JUNE 30, 1999

The contents of this transcript of the proceeding
of the United States Nuclear Regulatory Commission Advisory
Committee on Reactor Safeguards, taken on June 30, 1999, as
reported herein, is a record of the discussions recorded at

the meeting held on the above date.

This transcript had not been reviewed, corrected

and edited and it may contain inaccuracies.
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UNITED STATES OF AMERICA

NUCLEAR REGULATORY COMMISSION
ADVISORY COMMITTEE ON REACTOR SAFEGUARDS

LR

MEETNG: PLANT LICENSE RENEWAL

U.8. NRC

Two White Flint North
Room T2-B3

11545 Rockville Pike
Rockville, MD

Wednesday, June 30, 1999

The subcommittee met, pursuant to notice,
a.m.
MEMBERS PRESENT:

MARIO BONACA, Chairman, ACRS

THOMAS S. KRESS, Member, ACRS

ROBERT SEALE, Member, ACRS

WILLIAM SHACK, Member, ACRS

ROBERT UHRIG, Member, ACRS
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PROCBEDINGS
(8:30 a.m.)

CHAIRMAN BONACA: Good morning.

The meeting will now come to order.

This is a meeting of the ACRS Subcommittee on
Plant License Renewal.

I am Mario Bonaca, Chairman of the subcommittee.

ACRS members in attendance are Dr. George
Apostolakis -- actually, he's on his way, I guess -- Thomas
Kress, Robert Seale, Bill Shack, and Robert Uhrig.

The purpose of this meeting is for the
subcommittee to review the NRC staff's Safety Evaluation
Report related to the Oconee license renewal application,
crediting of existing programs, and related 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.

Mr. Noel Dudley is the cognizant ACRS staff
engineer for this meeting.

The rules for participation in today's meeting
‘ilave been announced as part of the notice of this meeting
previously published in the Federal Register on June 1,
1999,

A transcript of this meeting is being kept and
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1 will be made available as stated in the Federal Register
. 2 notice.
3 It is requested that speakers first identify
B themselves and speak with sufficient clarity and volume so
$ that they can be readily heard.
6 We have received no written comments or requests
7 for time to make oral statements from members of the public.
8 On June 16, 1999, the NRC staff completed the
9 Safety Evaluation Report for the Oconee license application.
10 This is the second Safety Evaluation Report for a license
11 renewal application.
12 The report identifies only three items that must
13 be resolved for the staff to complete the evaluation. The
14 open items include the basis for excluding specific
‘ 15 structures and components from an aging management review,
16 applicability of certain aging effects to structures and
- & components, and the need for additional periodic
18 inspections.
19 The Safety Evaluation Report also identifies six
20 confirmatory items that involve documentation of certain
21 information or commitments.
22 The ACRS plans to review and comment on the Safety
23 Evaluation Report at its September 1999 me=ting.
24 On June 3, 1999, the staff issued a Commission
25 paper identifying options for crediting existing programs
. ANN RILEY & ASSOCIATES, LTD.
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for license renewal. ACRS plans to review and comment on
crediting existing programs at its July 1999 meeting.

This is just one example of the license reanewal
policy issues that the staff is evaluating and that the
subcommittee plans on considering.

We will now proceed with the meeting, and I call
upon Mr. Christophe~ Grimes, Chief of the License Renewal
and Standardization Branch, to begin.

MR. GRIMES: Thank you, Dr. Bonaca.

We're very pleased to be here today.

The NRC staff is prepared to respond to the
committee's questiors concerning both the basis for the
staff's review of the Oconee license renewal application,
and also, this is different from Calvert Cliffs to the
extent that Duke Energy refers to B&W topical reports that
establish generic bases for aging management programs, and

80, we're also -- we have also arranged on the agenda to

speak to the topical report reviews and to discuss the ba.:is
for the staff's evaluation of those reports, as well, and as

you mentioned, we have designated time on the schedule after

we've discussed Oconee to discuss the staff's paper on the
generic issue associated with credit for existing programs,
and we'll cover that topic when we've finished with the
Oconee presentations.

Beyond that, we're here prepared to answer
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questions, and we've arranged for specific members of the

NRC scaff to make presentations on the material covered in
all three of those areas.

Thank you.

CHAIRMAN BONACA: Thank you.

The Duke staff -- we have a presentation o:. the
topical reports, actually the specific BAW-2251.

MR. ROBINSON: Good morning.

I am Greg Robinson. I am the Project Manager for
Oconee license renewal, and on behalf of Duke and our
Framatome Technology gentlemen here, I appreciate the
opportunity to come share this information with you.

I'm going to take just a few minutes and give you
an acclamation and overview of the project and how the
topical reports fit into the Duke application. Then I'll
turn it over to our Framatome colleagues, who will give you
the details of the reactor vessel report.

Also, this afternoon, in your hand-out package
that you have in front of you is the remainder of the
presentation materials for the afternoon session. It will
be a short session that we will cover, and we put all the
information in the one hand-out.

This morning, Mark Rinckel from Framatome will
take the lead on a bulk of the reactor vessel material.

Matt Devan is here, Ken Yoon is here, and Bob Gill will then
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give us an overview of how the owners group topical
information fits into the application itself.

Paul Colaianni will cover the afternoon session
for us.

A little background on Oconee: Oconee Nuclear
Station began construction in the late 1960s and completed
construction in the early 1970s, a three-unit site, 2,538
mega-watts, initial capital cost around $500 million.
Commercial operation began in 1973 for units one and two and
1974 for unit three. The initial licenses obviously expire
40 years later, in 2013 and '14, and about 1,300 people are
employed on-site.

Here is an aerial of the Oconee site. 1It's set in
northwestern South Carolina in the foothills of the
mountains, on a peninsula out in the lake, Lake Keowee. So,
you can see the three units there, and you're looking from
the discharge out over the plant -- or, excuse me, the
intake out over the plant.

Before Mark gets into the details of the owners
group work, I thought it would be fair to show you just how
long ago we began to work on the technical information that
ultimately ended up in the application.

You can see, back in the mid-'80s, there were a
number of technical reports, the lead plant work that you're

all familiar with, a scientific perspective on aging and
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7
aging phenomena, a good bit of research going on both in the
industry and by the NRC.

The focus was on aging mechanisms at that point in
time.

Tr. *ime-line here is meant to show you the
progression in thought over the last 15 years, where you can
see we've evolved from more of a scientific thought process
into more of a practical engineering end point that we were
ultimately able to use and put in the Oconee application,
and I hope you'll be able to see that today.

I won't go through each of the areas. 1I'm sure
you're very familiar with them.

I will point out that the Oconee efforts really
began back in the same time period, in the mid-'80s, where
we were a participant in the industry efforts and then,
later, in the owners group efforts and ultimately got to the
1998 submittal in July of last year.

Current project status, just to acclimate us again
here this morning -- I think you hit most of this in your
introduction this morning -- safety responses to RAI's were
completed, and the safety evaluation was issued just a few
weeks ago.

The environmental area, the Draft Oconee
Supplemental Environmental Impact Statement was issued the

end of May.
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There is a public meeting on that in the
Clemson-Oconee area here next week, and then, in the
hearings area, the NRC commission has affirmed ASOB's
decision to deny the petition of our potential intervenor,
and that was done in April of this year.

I showed you the time-line, the progression of
thought over the last 15 years, and 1 thought it fair to
give you another little rule of thumb as we get into the
technical details of the vessel report.

One of the things that we began to notice when we
put together the initial B&W's owners group reports was we
were begirming to see a pattern emerge, and the pattern
ended up fitting into this equation, and the pattern was, if
we can define the component and its materials of
construction, we understand where it's located in the plant,
then we can understand the aging of that component,
material, environment, stress conditions.

Then we can look and see if we have programmatic
action that can manage that material/aging combination. 1If,
for example, those programs had been in existence for a good
long time, there ought to be demonstrable evidence that the
programs work or they don't work or they've self-corrected,
and all of that taken collectively gives us assurance that
we have something that will continue to serve us on into the

future.
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That was written in many, many words in many, many
technical reports.
What we did for ourselves is boil it out into this
rule of thumb to give us the confidence that, each time, we
could measure back against the standard, making sure that we
had ccvered each of the aspects of this in our integrated

plant assessment.

The other area that Mark will touch on with the

vessel and that we certainly touched on completely in the
application was the time limit that aging analysis, the
boundary conditions on the initial design that we had to

investigate.

Begin to progress toward the owners group topicals

and how they fit into our application.

We divided the application work, the development

work, into five areas.

We covered the reactor coolant

system, which is where the B&W owners group topicals fit, as

a separate area,

for a couple of reasons.

One,

it was an important area of focus for us. It

demanded a lot of additional attention, we felt, and also,

that is where the owners group work fit back in. So, when

the match line between the owners group work and the Duke

work -- we wanted to be very c.ear that we didn't miss

something. So, we delineated that area.

The reactor containment was another area that we
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felt needed special attention.

Radiological line of defense -- we broke it out as
a separate area from the remainder of the structures, .o
that we could study it. Then the other three areas were the
classical discipline areas -- mechanical, electrical, and
structural.

So, today, we're here to focus on the reactor
coolant system and, more specifically, on the reactor
vessel .

Here are the reactor coolant system components,
just to give you a feel for how they break down. Ycu'll see
the piping, pressurizer vessel, and reactor internals and,
beside them, some small notation.

Those were the technical -- or, excuse me, topical
reports from the owners group that we submitted to the staff
for approval over time. They absolutely equal the
information that's over in our application for the piping
pressurizer vessel and internals.

We also developed through the owners group
additional information for the remainder of the components.
We did not submit that for approval, but we did use it in
the Oconee application.

You'll see there's a safety evaluation for piping,
the pressurizer, the reactor vessel, and a draft safety

evaluation recently issued for *he reactor internals, and
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one. Crystal River unit three and Davis-Besse unit one were

not participants in our generic program in the reactor
vessel report.

All of our plants are similar in design. They're
177 fuel assembly lowered-loop plants, and all of the
operating licenses expire somewhere between 2013 and 2016.

So, because of the similarity in the design and
construction, it certainly lends itself to generic report
treatment.

Now, as Greg had mentioned before, the basic
formula that we follow in almost all of our report was
establishing an RCS piping report, and I saw Sam Lee here
earlier, and he was instrumental ii. helping in the iteration
process in developing how we go about doing these
evaluations, and basically, the first thing we do it the
first bullet, is we define the intended functions of the
component, and for the reactor vessel, there are two
intended functions, one of them being maintain RCS pressure
boundary and the other one being to support the internals.
We find that through going through our design specs,
equipment specs as the designer. So, we define those two
functions.

The next thing we do is to provide a description
of the component, including materials of construction, and

this was fun for me, because when most of these components
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13
were fabricated, I was in elementary school. Sou, I had to
go back and understand the construction and see how all
these things were put together, and the objective there is
really to find -- you know, to define the component
materials of construction and really go through the
fabrication part, and that was a lot of fun for me, because
you know, we seem to have lost some of that technology as
time has gone on.

DR. KRESS: Did you have sufficient records that
you could find the material?

Mk. RINCKEL: Yeah, we did. We had -- all the QA
data packages were in our records system, and then, when I
got stumped, I'd go downstairs to the component engineers,
who were in Mt. Vernon when these things were fabricated,
and I'd ask them, and I found that they were usually the
best source of information.

DR. KRESS: But QA is worth something.

MR. RINCKEL: Yes, it is, even back to the
1968-1970 timeframe.

So, that's really chapter two of our report, is
providing the description of a component.

Crhapter threz of four report is to define the
applicable aging effects, and again, we look at material
construction, we look at operating environment, and we look

at level A and B service conditions. Those are normal and
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upset conditions.

Those are the normal aging stresses of the
component. We did not assume emergency and faulted
conditions, as that is not a normal aging stresser.

So, the assessment of aging effects is very much
qualitative in this whole process, and again, that whole
process was established through our first report, which was
the RCS piping report.

Once we've: defined the aging effects for the
component and the various items, then we look at the
programs that manage those aging effects. One of the
primary programs is ASME Section XI. There are other
programs, forecast and wastage program, Matthew's
surveillance program for reduction of fracture toughness and
so forth. I will get into that in more detail a little bit
later.

The last item is to evaluate the time limited
again analyses, includes the upper shelf energy, lots of the
reduction of fracture toughness in the belt-line region.

So, that's the basic outline for the report.

DR. KRESS: Was Oconee one of the plants that was
used in the original pressurized thermal shocks?

ME. RINCKEL: I believe it was.

MR. YOON: Ken Yoon from Framatome Technologies.

In the initial 1980 period, one of three plants
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was vconee 1, Oconee unit one.

MR. RINCKEL: All of the vessels within the scope
of this report were designed in accordance with ASME Section
III, 1965 edition, 67 addenda.

We have found it very convenient in our report to
describe the various components in chapter two of our
report, really in accordance with the ASME Section XI
examination categories.

For instance, we wculd divide it into groups.

Examination category BA can include the reactor
vessel shell enclosure head.

Reactor vessel nozzles would be examination
category BD. That included the inlet-outlet nozzles, core
flood nozzles, in-core monitoring system nozzles, and CRDM
penetrations at the top of the vessel.

The reactor vessel interior attachments,
examination category BN-1 -- those are the core guide lugs,
and the last item would be pressure retaining closures,
which would be the closure head and the CRDM closure at the
top.

Now, the reactor vessel shell and closure head
I'll point out here. These are all fabricated from
low-alloy steel, either A508 class two forgings or they're
A533, was a grade B, plate or a 302 plate. The closure head

and the shell are about 14-foot inner diameter, 37-foot

ANN RILEY & ASSOCIATES, LTD.
Court Reporters
1025 Connecticut Avenue, NW, Suite 1014
Washington, D.C. 20036
(202) 842-0024




10
11
12
13
14
%
16
&
18
19
20
21
22
23
24

25

high. They're shown here.

These are all clad on the interior surface with
Austin stainless steel. They were put in with a weld
deposit submerged arc process, usually a two-wire or a
six-wire process, which would be a high heat input process
was used for cladding the interior surface of the vessel
shell and the vessel head. That's the first item.

These shells were usually about six-foot sections
that were welded using an automatic submerged arc process,
using a Linde 80 flux weld wire that was coated with copper.

At the time of construction back in the late '60s,
the copper was put on the weld wire to preclude rusting of
the weld wire, and we didn't know at that time that it would
result in accelerated reduction of fracture toughness.

So, many of our welds, most of the welds in the
belt-line region, are Linde 80 welds that have some copper
in them, a little bit more than they probably would without
the coating, and therefore was the beginning of our
surveillance program that Matthew will talk about later.

So, that's the shell and the closure head.

DR. SHACK: 1It's clad with stainless steel.
There's 82-182 pads underneath the core guide lugs. 1Is that
the only place that you have the 82-182 on the shell?

MR. RINCKEL: Yeah, that's right. These are

alloy-600 guide lugs, and they're connected to the cladding
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instrumentation and the drives.

MR. RINCKEL: That's right. The nozzles up top,
which would be the control rod CRDM nozzlies, which would be
these up here, are all alloy-600, 2ud then the in-core
monitoring system nozzles down at the bottom are alloy-600.

So, that's the inconel or alloy-600 that you have
in the vessel.

DR. SHACK: Thank you.

DR. UHRIG: How thick is the wall, pressure
vessel?

MR. RINCKEL: The shell region is about 8 1/2
inches in the belt-line, and then it increases to
approximately 12 1/2 inches where the nozzles enter the
vessel, and the head, the flanges are approximately 24
inches.

The heads -- the bottom head and the top head are,
I think, about 4 1/2 to 5 inches thick, and those are made
from plate, both the top and the bottom head are plate.

DR. UHRIG: So, the head is about 7 inches.

MR. RINCKEL: About 7 inches, yeah.

We have two outlet nozzles, 36-inch diameter, all
clad with ttainless steel. Those are forgings, 508
forgings.

We have four inlet nozzles that are 28-inch inner

diameter, again 508 forgings clad with stainless steel, two
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core flood nozzles that are approximately 10-12 inch inner

diameter, again 508 forgings clad with stainless steel, and
then we just talked about the alloy-600 penetrations which

are at tne top and bottom of the vessel.

Now, the alloy -- I don't have this in the packet,
but since you're interested in the alloy-600, we had
problems with the original configuration of the in-core
monitoring system pipes down at the bottom of the vessel.

They were three-quarter-inch Schedule 160 pipes
that extended through the bottom heid and met up with the
internals package so that the in-core monitoring system
would go up and through there.

In hot functional testing in Occnee unit one,
those all broke off, and so, these pipes here, the pipe
through the bottom would extend all the way up, and those
all broke off right in that vicinity there, and what we had
to do was make a reinforcement to increase the strength of
this so that it would not break under the flow conditions at
the bottom of the vessel, and those were all done after the
-- again, after hot functional testing was completed at
Oconee unit one.

That made it bigger, made it stronger, but that's
really the only major problem that we have had with the
vessel to date. We've had, really, very little problems.

DR. SHACK: Do you have cracking in your
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instrumentation nozzles?

MR. RINCKEL: Not that we know of, and they do a
visual inspection of those, VT-3, every interval, and to my
knowledge, they have not seen any, and we have not had any
leak at present, and of course, they are 2t the bottom of
the vessel, so they are at about 550 degrees, which is a
lower temperature and, therefore, less susceptible to PWSCC
than the penetrations, probably, at the top, since
temperature does play a factor in that, even though they
would be susceptible to cracking by PWSCC.

DR. SHACK: You do a VT-3 on those, but in the
license renewal application, you're going to do at least a
one-time VT-1 enhanced?

Mx. RINCKEL: That was not discussed in there, no.
The only thing that we would -- that we committed to in our
report was to continue the inspections that we would commit
to as part of Generic Letter 97-01, and those included the
closure head penetrations and not the bottom head
penetrations, but the alloy-600 -- all of the alloy-600 in
the loop is within the Oconee alloy-600 program, and that
requires some additional looking for the most susceptible
components .

So, Oconee took an approach where they looked at
all of the alloy-600 items, and they said, okay, let's

catalog these and find out which are the most susceptible to
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PWSCC and then we will look at the top five locations. To
my knowledge, that IMS nozzle did not come up as one of the
top five locations.

DR. SHACK.: That's the way you do it; you look at
the limiting component --

MR. RINCKEL: That's right.

DR. SHACK: -- in the inspection.

MR. RINCKEL: Yes.

DR. SHACK: And what can you actually see with the
vVT-3?

MR. RINCKEL: Well, you can see if there's
cracking there, not fine cracks, obviously, you'd have to
have pretty good size cracks. I think you can see if there
is any cladding missing, if there's any, perhaps, cracks big
enough to extend to the base metal where you can see some
rust or something there.

So, that is what you can see, and you only really
do a VT-3 of the reactor vessel internals and the interior
surfaces of the vessel itself.

Anyway, the other thing that we typically do is,
based on the functions -- and I'll put this back -- we
identify what items we will subject -- that will be subject
to aging management review based on the functions that they
-- whether they support an intended function, and there are

a couple items that were sent with the vessel to the Oconee
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units that are not -- do not support an intended function,
that are not subject to review.

One of them would be the monitoring pipes, which
are there to detect leakage. These items don't support the
pressure boundary and are not subject to review.

The other item that's not subject to review is the
seal ledge on the outside. It does not support the pressure
boundary function.

And the other items that were -- are subject to
review that weren't in the scope of the report are the lower
CRDM service support structure and the lower portion of the
reactor vessel skirt.

Now, those items we simply chose not to include in
the scope of the report, because we, in general, were
consistent with the IWB inspection boundary. Those aren't
inspected in accordance with IWB, so we simply didn't
include them, and Oconee would then have to evaluate them in
the plant-specific application.

So, that's what's in the report, what's not in the
report, what's subject to review, what's not subject to
review,

Once we have the component, the materials of
construction, we look at the operating environment, the
operating stresses, which are service levels A and B, and we

determine the applicable aging effects, and again, it was
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easy for us to group them.

Examination category BA, which are reactor vessel
shell enclosure head -- we looked cracking, where would
cracking occur at welded joints, why would that be the case,
growth of pre-service flaws, fatigue. Fatigue would be
time-limited aging analysis.

The external surfaces of the shell enclosure head
could be subject to loss of material, boric acid wastage,
cculd have leakage at the closures, bolted closures. So, we
looked at loss of material.

Reduction of fracture toughness in the belt-line
region.

The last one, growth of inter-granular
separations, and I'll get into growth of inter-granular
separations with -- the easiest to show is a figure of it
here.

That was a time-limited aging analysis. We found
this when we went back to the early 1970s, when the
components were fabricated and licensed. We found a
fracture mechanics analysis that was done for this, and so,
we had to evaluate it.

DR. SHACK: There's absolutely no consideration of
stress corrosion cracking of the low-alloy steel.

MR. RINCKEL: That's correct. We did not do that,

because there was no indication that that's occurred for any
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of the primary system components, and you also have
cladding.

DR. SHACK: Okay. I guess that was my question.
Is that because you felt that, in this environment, the
material would -- the low-alloy steel, even if exposed,
would be resistant --

MR. RINCKEL: Yes.

DR. SHACK: -- or you're simply relying on in the
integrity of the cladding, that it will never get exposed?

MR. RINCKEL: I think both.

I mean, if you go back, the only aging effect that
we said would crack welded joints would be to the
pre-service flaws, and that is why you look at the joints
now, is that those things may be there and they may grow
over time, and so, we dismissed stress corrosion cracking of
the low-alloy steel cladding, and even if it were exposed to
borated water in this environment, we do not feel that
stress corrosion cracking would be a mechanism, and plus,
that's one thing I liked about the rule that changed, is
that you talk about cracking and the mechanisms, and you
know, we could argue a long time about those, but the fact
that we have said we would -- it's possible that we would
crack the welded joint, and what do you have there to look
for?

So, the aging effects we looked at, again for the
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shell enclosure head, are listed there.

This figure shows the reactor vessel shell region
in the welded joints for Oconee unit two, again cracking at
the welded joints, but we had to look at reduction of
fracture toughness and where on this shell reduction of
fracture toughness would be applicable.

The traditional belt-line region -- and I'll show
it to you in just a second -- is primarily the regions of
the shell that are adjacent to the active fuel assemblies,
and I'll show you right here.

So, that portion of the shell is the traditional
belt-line region, and that includes the lower -- the
intermediate shell and the lower shell and the welds that
connect those shells together, the little portion of the
nozzle belt region, which is a forging on the top, and then
this region right down at the bottom here with the
transition forging.

DR. SEALE: Those are all ring castings?

MR. RINCKEL: Those are all ring forgings, not

castings.

DR. SEALE: I mean forgings.

MR. RINCKEL: Yes, sir.

Now, unit one is different from units two and
three. Unit one has a plate that's -- two plates to make

the cylinders, and that's 302 plate, and units two and three
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material in your surveillance program, but you then make
some reasonably conservative assumption about its loss of
toughness.

MR. RINCKEL: Because it's really very similar to
the Linde-80 welds and very similar to the weld material
that was used in the belt-line region. I believe that's
right.

Now, the only portion of the reactor vessel, the
base metal, that would be subject to cracking would be the
508 forgings, class two forgings that were clad using the
high-heat input process such as the submerged arc two-wire
or six-wire, and all of the forgings in the scope of our
report were clad using a six-wire process, and what's shown
here in this figure are the two beads.

They had bead one, including the six wires, would
be the first pass, and this was all clad. They put the
forgings on a machine and turned them, and they had an
automatic submerged arc welding process where they would lay
down the cladding in six wires.

So, they'd roll the thing and make one pass, pick
it up and move it, and do another, and that's what these two
beads are shown here, bead one and bead two, and at the
region where they overlap, in the heat-affected zone
underneath, it subjected the forgings to some cracking.

This was discovered, I believe, in Germany sometime in the
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late '60s or early '70s.

What we found at B&W was the largest crack that we
had seen when we did NDE.

It was about .1 inches deep and a halt-inch long,
and what happened back in roughly 1970 was that a fracture
mechanics analysis was done to show that that flaw would not
grow and the reduction of toughness would be such that it
would not be -- it would not jeopardize the integrity of the
reactor vessel at the end of the 32 effective full-power
years.

So, this became an issue that we had to address
for license renewal, because it was an issue that was --
that resolved this at the beginning of operation of our

plants.

This will be the subject of Ken Yoon's discussion
about Appendix C of our document.

For the other items, we have just covered the
aging effects in the last slide on the record for the vessel

shell enclosure head.
The other items will be the reactor vessel nozzles

-- these are clad low-alloy steel nozzles, again cracking at

welded joints, cracking at the inside nozzle radius. There

are higher loads on some of our bigger nozzles that could be

subjected to stresses at the inside radius, and loss of

external material due to boric acid wastage. Again, the
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closures could leak.

For the alloy-600 nozzles, which would be the CRDM
penetrations, the IMS nozzles down at the bottom, we have
cracking at or near the heat-affected zone. We have seen
cracking not of any of these nozzles but other alloy-600
items.

It typically occurs at or near the heat-affected
zone in the bise metal, as opposed to the 82-182 weld. So,
that has has been our experience, but that would be an
applicable aging effect for those nozzles.

The reactor vessel interior attachments are
alloy-600. Those are the items that catch the internals
should they fall. Cracking at or near the attachment welds.
And for the reactor vessel, pressure retaining Lolted
closures, loss of mechanical closure integrity.

We could have loss of material of the alloy steel
studs, cracking, or stress relaxation, but again, the aging
effect is loss of mechanical closure integrity that must be
managed.

Listed here are the generic aging management
programs that are credited for managing the aging effects of
the items that we discussed earlies. ASME Section XI,
subsection IWB, 1989 edition -- the staff has to have -- NRC
staff has to have something to pull off the shelf to look

at
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It's the 1989 edition, with appendices seven and
eight. Appendix seven and eight deal with qualification of
NDE for UT and performance demonstration for UT. These are
credited for managing cracking in welded joints, again the
fabrication flaws you're looking for.

B&W owners group for reactor vessel integrity
program is credited for managing reduction of fracture
toughnes- .

Those are NRC requirements for 10 CFR 50.60, which
is fracture toughness, and 50.61, which is pressurized
thermal shock, both of which are time-limited aging
analyses, and 50.60 gets into the surveillance program.

Technical specifications, the pressure temperature
limits, again tied to 50.60, RCS chemistry is credited as an
aging management program and RCS leakage linits, primarily
for bolted closures.

Commitm to NRC generic communications --
Generi. Letter 88- 5 is the boric acid wastage generic
letter that required all licensees to prepare a program to
address boric acid wastage.

Bulletin 82-02 is degradation of threaded
fasteners in RCS components, and mogt recently, Generic
Letter 97-01 concerning PWSCC of reactor vessel head
penetrations -- we made a commitment in our report that

inspections and activities that will be done in the current
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term of operation will be carried forward to the period of
extended operation to manage this aging effect in the next
20 years.

DR. SHACK: The analysis that's used to identify
the rost limiting components there is based on the EPRI
susceptibility model?

MR. RINCKEL: I believe it':s -- Matthew, you may
be able to answer that.

I believe it is the EPRI sus.eptibility model that
is used to do that, and it considers the material, the
stress, the chemistry, and there is a time to crack
initiation probability and so forth.

So, I believe that is the EPRI model. Our expert
on that is not here today.

I wanted to get into now, really, the time-limited
aging analyses associated with the reactor vessel, and the
first one that we addressed in our report is thermal
fatigue. So, I'll give a summary of that, and then the next
item would be compliance with 10 CFR 50.60 and 50.61.

Again, that manages reduction of toughness of the
belt-line region. That includes pressurized thermal shock
to 480 FPY and the upper shelf energy evaluations.

Growth of inter-granular separations I referred to
earlier. We did a fracture mechanics analysis, and Ken Yoon

will be discussing that.
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The last item would be flaw growth acceptance in
accordance with ASME Section XI. When NDE is performed on
structural welds in the vessel, if there are any indications
that exceed allowable, they become defects, and the options
are to repair or to evaluate.

We have found some flaws that have exceeded the
acceptance criteria in some of the vessels.

I think Oconee unit two has one. Not many, but
they've been evaluated, and there is a fatigue flaw growth
evaluation that's done to assess how big the flaw will get
at the end of the design life of the component. So, we've
had to revisit those.

13 We did not do that in our generic report. That
14 was a plant-specific evaluation. So, Oconee is handling

that through their application.

Our first time-limited aging analysis is thermal
fatigue, and when we started into this thermal fatigue area,
all of the RCS components have cumulative usage factors
calculated for them, and we found that a lot of the
transients that go into the calculation of that not only
apply to the vessel, they apply to the piping, they apply to
every c« 1o .nent.

So, you can't really just look at cumulative usage
factors for one component; you need to look at all of the

components and really get a good basis of what your fatigue

ANN RILEY & ASSOCIATES, LTD.
Court Reporters
1025 Connecticut Avenue, NW, Suite 1014
Washington, D.C. 20036
(202) 842-0034




10
) G4
12
33
14
15
16
17
18
19
20
21
22
23
24

25

design basis is.

So, what we did is we summarized -- Framatome
summarized the cumulative usage factors for all the class
one components, including the identification of what the
transients were that were the controlling factors for those
usage factors.

We determined that the current number of design
transients would be valid for the period of extended
operation, and we also were requested and required to assess
the ‘mpact of environmental-assisted fatigue. All of that
was done in our specimen of fatrigue.

And what we started off doing was looking at
preparing matrices summarizing the usage factors and the
applicable normal and upset transients that contributed to
the usage, and for instance, you would have heat-ups and
cool-downs from 70 degrees up to 580 degrees. That would be
one transient that would have a contribution to usage
factor.

The Oconee is designed for 360 such cycles over
the 40-year design life. 1It's stated as such in the FSAR.
That's why it became a time-limited aging analysis. There's
nothing magical about 40 years; it was just stated that way.

Our job was to look at all of the transients that
went into those usage factors, the heat-ups and cool-downs,

reactor trips -- there are a number of them that go into the
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calculation -- and really assess where they are now and
where they're going.

Are the original design cycles still okay for 60
years? That was our whole objective of doing this, and we
found that, yes, a lot of these plants come up and are
base-loaded, and they simply are not accruing cycles such
that would put them beyond their cycling at 60 years.

We found the controlling transients for almost all
of the RCS components to be listed here -- heat-ups and
cool -downs, reactor trips, HPI actuations, EFW, rapid
cool-downs, and natural-circulation cool-downs. So, those
are the controlling transients for the usage factors for
almost all of the RCS components.

For the contrclling transients listed on the
previous slide, we made an assessment of the number of
transients accrued to date for each plant, and I had one for
Oconee. Let's see if I can find that. Here we go. This is
sorething that we did.

Oconee unit one is shown here, and these are the
heat-ups and cool-downs that they have accrued over time,
and you can see, up to 2001, they have accrued about 100.

We then did a conservative projection about -- for the next
20 years, up until the end of the period of extended
operation or clorfe to it.

The line up above shows the number of design
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1 cycles, 360 design cycles.

. 2 So, you can see that they are projected to be well
3 below that at the period of extended operation. Therefore,
Rl there was no need to increase the number of design cycles
5 for any of the design basis transients.
6 And we did conclude that, for the reactor vessel
7 and really fcr all of the RCS components, that the current
8 design cycles are accepted for the period -- acceptable for
9 the period of extended operation.
10 DR. UHRIG: Do you also add in reactor trips --
b MR. RINCKEL: Yes.
12 DR. UHRIG: -- rapid cool-downs? So, that would
13 make it a higher projection on there.
14 MR. RINCKEL: Well, each one of those transients
. 15 would have its own curve.
16 DR. UHRIG: Oh, okay.
17 MR. RINCKEL: If you have a usage factor of .9,
18 ' let's say .5 would be attributed to heat-ups and cool-downs,
19 perhaps .1 to reactor trips, and so forth. 1It's based on
20 each of those transients you consider, and oftentimes, the
21 heat-ups and cool-downs are bounding. They bound many of
22 the other transients because of the stresses applied and so
23 forth.
24 So, that's where we had it. We had a separate
25 curve for each one.
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In our report, we had demonstrated that the
existing usage factors, with the exception of the Oconee ONS
reactor vessel studs, remain valid for the period of
extended operation, and the reactor vessel studs actually
liave a usage factor of 1.04 now that I think has since been
revised due to -- and recalculated. So, I believe Cconee
has taken care of that.

There is a program in place at each of the
utilities to monitor these design transients, and we could
not go into the detail in our generic report of describing
the plant-specific programs.

So, that became a license renewal applicant action
item, to describe their thermal fatigue monitoring program.
As part of the license renewal application, Oconee has done
that, and I think Bob Gill will discuss that a little bit
later.

The last thing is, once we had a good handle on
the fatigue design basis, understood what the controlling
transients were, understood where they were today and where
they're going, we had to do an assessment of
environmental -assisted fatigue, and we did that for the
items, the reactor vessel items evaluated in NUREG-6260.

We used the ANO model described in NUREG-6335,
applied environment 'l factors for the faradic items, and

showed that the usage factor would be less than 1. So, we
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did address environmental-assisted fatigue for the vessel
items again.

The factors are not as high for the faradic items
as they would be for stainless steel, and I think there is
some controversy as to the stainless steel, but we didn't
have that to deal with, because we were all faradic in the
vessel.

DR. SHACK: On the limiting items, is that on a
design basis, or that's actually going back and looking at
the actual transients and seeing -- and looking at those
usage factors?

MR. RINCKEL: It was a study that was done by, I
believe, ANO or the NRC on identifying the limiting items in
the vessel, and the items were the nozzles, inlet-outlet
nozzles. the core flood nozzle, the weld that connects the
lower shelf to the transition forging, I believe were the
specific items, and I think I saw John Fair here.

Is that right, John? Okay.

Yeah, John's nodding his head.

So, we looked at those specific items as the items
to apply the environmental factors to.

I'm not sure -- I think we also looked at the IMS
nozzles at the bottom and I believe the CRDM penetrations at
the top, of the alloy-600 items.

S0, that was our assessment of thermal fatigue in
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the reactor vessel report, and the next item is compliance
with 10 CFR 50.60 and 50.61, which addresses the reduction
of fracture toughness in the vessel, and I thought, really,
the best way is to have our expert on our surveillance
program give you kind of a history of our reactor vessel
integrity program.

It was formed, I think, about 20-some years ago to
address the problems with the Linde-80 welds that we have,
and it's really an outstanding program, and T was very
fortunate to have Matthew help out with this. So, I'm going
to turn it over to Matthew here.

I'll turn the slides for you, Matthew.

MR. DEVAN: 1I'm Matt Devan from Framatome. I'm a
metallurgical engineer, and as Mark indicated, I want to
give you a brief background of the master integrated
program, which I'll refer to as the MIRVP throughout this
presentation.

What I would like to do first is pretty much just
restate the NRC requirements for fractu:2 toughness
requirements and material surveillance requirements.

As Mark indicated, 10 CFR 50.60 requires that all
light-water nuclear reactors must meet fracture toughness
requirements and material surveillance requirements, as
documented in Appendix G and Appendix H of the Code of

Federal Regulations.
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Also, as part of fracture toughness, we have 10
CFR 50.61, which requires the protection against pressurized
thermal shock.

10 CFR Appendix G has requirements, again, for
fracture toughness requirements for reactor vessels. One of
the requirements is that the upper shelf energy shall not be
less than 50 foot-pounds. This was a problem for the
Linde-80 welds in that, during the life of the plant, these
welds had a low upper shelf energy value and would drop
below 5C font-pounds.

Again, Appendix G allows an equivalent margins
analysis per ASME, Section XI, Appendix G, and this has been
performed through the end of life with an -- at the NRC with
an SER.

Also, in Appendix G, they have requirements for
pressure/temperature operating limits, and they utilize the
predicted shifts of the reference temperatures, which
utilize -- which you can utilize the Reg. Guide 199, Rev. 2,
methodology used to calculate the adjusted reference
temperature, which is then used to develop these
pressure/temperature operating limits.

10 CFR Appendix H is the material surveillance
requirements. It utilizes the ASTM E-185 standard, which is
basically the standard practice for conducting surveillance

tests for light-water nuclear power reactors.
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It also states approved withdrawal schedules for
capsules for surveillance, for monitoring reactor vessel
embrittlement.

It also contains integrated program rules, rules
for integrated program, which, again, the MIRVP is an
integrated program. So, these are keys that we had to
develop when we created this program.

Some keys for the integrated program were for
similar design and operating features of reactor vessels,
and reactors must have an adequate dosimetry program and
also the data-sharing arrangement for these reactor vessels.

For the B&W fabricated reactor vessels, for the
PWRs, there were two NSS designers. One was B&W and one was
West inghouse.

The materials that were used to fabricate these
vessels, as indicated by Mark earlier, were -- for the plate
vessels, they utilized SA-302B, modified, which was modified
by a code case, and those were the earlier plants, Oconee
one and TMI one.

Also, the later plants or the plants that were
fabricated at a later time were -- the SA-506 -- or, excuse
me, SA-533, grade B, class one, plate material, and the
Oconee three and Oconee two and Davis-Besse plants were
forgings, fabricated from A-508, class two.

The welds, again, were utilized for the plate
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materials. They both contain circumferential welds and also

axial welds. For the forgings, they only had

circumferential welds, as indicated by the earlier drawing.

All the welds in the belt-line region were

automatic submerged arc welds. They utilized the Linde-80

flux, which had a low initial upper shelf energy, and again,

as Mark indicated earlier, they were fabricated using a

copper-coated wire, which, with the introduction of the

copper or the increased amount of copper, can accelerate the
reduction of fracture toughness.
For the welds used in the fabrication, each weld
wire heat and flux lot had a unique identifier which
basically went through a weld qualification for that
particular wire heat and flux lot. There were -- welds were
qualified both at the Mount Vernon facility and also in the
Barberton facility. ‘
The welds, when you see -- for the B&W fabricated
vessels, you'll see a WF numeral. That indicates that that
weld qualification was performed at Mount Vernon, and SA
numerals were basically qualified at Barberton, and all the
weld seams in the belt-line region are traceable to either a
WF or an SA identifier.
Surrogate welds, just for information, is a --

weld-wire heat can be fabricated from a different flux lot,

but when -- as for a surrogate weld, the wire heat is the
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key, and the flux lot can differ, and it would be a
surrogate weld of that.

But the wire-heat has got the unique equivalent
copper and -- the copper content, nickel content, and also
mechanical properties.

For the surveillance material or surveillance
capsules contained in these capsules, again, in accordance
with ASTM E-185, contains both base metal and weld metal.
The early capsules, which the B&W capsules fall into, they
may not have the same WF or SA weld in the vessel belt-line
as what's in the capsule.

This requirement was changed in later editions of
ASTM E-185, but they do contain both a plate or forging
material that is within the belt-line region and a Linde-80
weld associated with that program.

The test specimens that are contained in these
capsules -- they are charpy V-notch impact specimens,
tension test specimens, and at a later time, compact
fracture test specimens were included.

No compacts were included in the very early
plant-specific capsules. As time went on, half-T's were
included in some of the plant-specific for the B&W reactor
vessels, and once the integrated program was developed,
supplemental capsules were fabricated using actual 1-T

specimens.
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Also included, neutron dosimetry wires to
calculate fluence and temperature monitors which were
low-eutectic alloys which would melt and show the actual
radiation temperature exposure that the specimens would
receive.

DR. UHRIG: Could you tell me what you mean by
compact fracture specimen here?

MR. DEVAN: Ken?

MR. YOON: Compact fracture specimen -- it is a
fracture specimen according to the ASME standard. There is
various size specimens with two holes in the specimen you
can pull under a test machine. You can perform fracture
test using these specimens.

DR. UHRIG: 1It's not impact loaded.

MR. YOON: No. It is just a slow pull.

DR. UHRIG: Okay. 1It's pre-cracked.

MR. YOON: Yes, pre-cracking is a requirement.

DR. UHRIG: You do mean impact on the tension
specimens.

MR. DEVAN: Oh, no. The tension specimens are
actual tension tests.

DR. UHRIG: Okay. There are tension impact tests,
also.

MR. DEVAN: Right. But what I'm classifying are

the slower, actual tension tests.
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MR. YOON: In our program, to accommodate the

cylindrical shape of the capsule, we used the round compact
instead of square, which both are according to ASTM
standards.

DR. UHRIG: Okay. Thank you.

DR. SHACK: 8o, even the half-T are really round
geometry?

MR. YOON: No. The 1-T's are round. Actually,
it's .9-something.

MR. DEVAN: This is a slide summarizing the
reactor vessel integrity program. Again, it was established
in the late '70s.

The primary purpose of this program was to resolve
fracture toughness concerns with Linde-80 welds because of
the low upper shelf energies.

The original participants were the B&W design
reactor vessels, which included Arkansas Nuclear one,
Crystal River unit three, Davis-Besse, Oconee's unit one,
two, and three, Rancho Seco, and TMI one and two.

As time went on, some later participants with
B&W-fabricated vessels were included. These were
Westinghouse design reactors, which include R.E. Ginna,
Point Beach one and two, Surry unit one and two, Turkey
Point three and four, and Zion unit one and two.

The reactor vessel integrity program -- the goals
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were to obtain materials and irradiation effects data,
develop test methods and analytical procedures to -- for
determination of fracture toughness, and also to provide an
effective communication among the owners themselves with
these materials, also effective communication with the NRC,
and also with the industry.

As I indicated earlier, the plant-specific
capsules had deficiencies in that the limiting materials
within those plant-specific capsules were not the actual
limiting materials within the vessels.

Also, fracture toughness specimens were not
included in the plant-specific.

So, the integrated program was developed, in
addition to the fact that there were some failures of the
capsule holders within the vessels.

So, the B&W owners group developed the integrated
program at that point, which established an integrated
program for the B&W-design reactors because of the failures
of the holders within a few of the reactor vessels.

What they would have would be host reactors, which
would host the actual plant-specific capsules themselves,
and the other ones would be just basically utilizing --
these host reactors would be obtaining the data because of
the similarities of the reactor vessels.

They would be able to pull and test their capsules
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them the irradiation data that they needed.

The integrated program also added some additional
capsules which were classified as supplemental capsules,
which were providing additional data for other Linde-80
welds that weren't included in some of the plant-specific.

At the time, the master integrated program has 14
capsules, 14 different individual supplemental capsules, and
these were inserted all in power reactors.

DR. SHACK: What are the flux limits on these
things, and when you -- presumably, you accelerate these
somewhat, but what's the limit on the flux rate acceleration
you can give it?

MR. DEVAN: 1It's all limited on where the location
of the capsules themselves are within the reactor vessel.
They're based on -- again, their exposure is based on their
location, and we project the fluence that's going to be
received by these capsules and withdrawn per a withdrawal
schedule that is efficient for the participants to obtain
the data that's necessary to fill in the data that's
necessary for end of life and also for license renewal.

DR. SHACK: But when you add these supplemental
capsules, presumably in order for them to catch up, you have
to somehow put them in a location with a somewhat higher

flux?
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MR. DEVAN: These are the same locations of the
plant-specific.

The plant specifics are inserted and also
withdrawn at different times to -- well, they're inserted,
and they get the exposure that is required per ASTM E-185,
and then, on:e they hit that limit or that window, the
capsules are actually withdrawn and then stored in our
Lynchburg Technology Center, and they are either tested or
they're actually stored.

MR. RINCKEL: What's the lead factor?

MR. DEVAN: Well, the lead factor for -- there's
two locations within the B&W reactors, and the lead factors
for the quarter thickness vessel thickness, which is one
quarter of 8 1/2 -- the two locations have lead factors of
around 7 and 9. So, they are accelerated.

DR. UHRIG: Do you have any of the weld material
among these samples, these capsules?

MR. DEVAN: Yes.

DR. UHRIG: Including the copper that was put into
the original welds.

MR. DEVAN: Yes. We have, I believe, eight
different weld wire heats, eight or nine, I can't remember,
but we have a large number of weld wire heats represented in
these capsules, so we have an idea of how each of these weld

wire heats is behaving with respect to irradiation and
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embrittlement .

DR. UHRIG: They use essentially the same amount
of copper on the electrodes for the different vessels that
-- generally familiar with the Turkey Point situation.

MR. DEVAN: Uh-huh.

DR. UHRIG: 1Is this comparable to, say, the
vessels at Turkey Point?

MR. DEVAN: Yes. Yes.

DR. UHRIG: It was the same procedure, same
welding rod or welding wire.

MR. DEVAN: The same process was used to coat the
wires, but there was no requirement as to how much copper
was going to be put on the wire.

In other words, it went through a copper bath, and
then -- so, there are some areas where -- I mean there's no
set thickness of the copper coating. So, that's why there
are some variations within the copper contents within these
Linde-80 welds.

Some welds have, you know, copper contents of .3
weight percent. Others have copper contents of, say, .25
percent. So, there is variation, and again, all these are
measured based on a large number -- a very large database of
chemistry data that we have at nand right for Linde-80
welds.

DR. SEALE: Let me see if I understand some of the
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code words you're using here. When you say you have a lead
factor of 9, does that mean that I have to essentially put a
capsule in for seven years in order to replicate a 60-year
anticipated irradiation?

MR. DEVAN: What that means is -- the lead factors
that I specified reflect the fluence that has attenuated
through the vessel at the quarter-T location, and what that
means is that the capsules will lead the vessel wall by
seven.

So, if the vessel sees a fluence of 1E18, the
capsule exposed at the same period of time would receive, at
the quarter-T -- or equivalent to the quarter-T location of
7E18.

DR. SEALE: If that's your lead factor.

MR. DEVAN: Yes.

DR. SEALE: Okay.

MR. YOON: So, your question is correct.

DR. SEALE: My question was correct. Okay.

DR. UHRIG: Do you have thermal sea.s?

MR. DEVAN: Yes.

DR. UHRIG: So, therefore, there wculd be a
significant reduction.

MR. DEVAN: Yes.

DR. SHACK: Those pressurized thermal shock

calculations that you showed -- that was essentially with no
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additional neutron management or neutron reduction. That's
sort of calculated as you're doing it now, so that they have
the option of going to a low leakage core or something?

MR. RINCKEL: Yes, that's correct. I think all of
our plants have gone to low leakage cores now. They're
already there.

DR. SHACK: Okay. 8o, you can't buy anymore that
way.

MR. RINCKEL: No, sir.

MR. DEVAN: B&W, when it generated this integrated
program, had a unique situation where they had with I would
classify as nozzle drop-outs. These are the areas within --
in the pressure vessel where they cut out to -- for the
nozzles themselves, the outlet and the inlet nozzles.

So, what we had was a unique situation in that we
had these large disks with an actual Linde-80 production
weld within that nozzle drop-out that we could utilize for
these supplemental capsules.

This -- again, it added additional data for weld
wires heats that were not included in the surveillance
program. So, this expanded the database that was necessary
to cover some of the belt-line welds that aren't -- were not
represented within the plant-specific capsules.

Again, the drop-out -- the welds that were in

these drop-outs were utilized in these 14 capsules,
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supplemental capsules that are part cf the master integrated
program.

The master integrated program is documented in
BAW-1543. The current rev is Rev. 4, and what we have is a
supplement document to that which provides the surveillance
capsule withdrawal schedules that the plants are scheduled
to withdraw the capsules and so whatever is required per
E185.

The SER that was issued for Rev. 3 indicated some
requests. In particular, we had to do a TMI-2 supplemental
capsule re-qualification because of the accident at TMI-2.

They also asked for an analysis of sub-size
tensile specimens, because we utilized a smaller specimen
than standard tensile specimen themselves, and also, we --
they requested an analysis of our reconstitution process,
because one of the capsules we had included reconstituted
specimens from previous irradiated capsules, charpy
specimens.

These requests were answered and had no further
comment from the NRC.

And I would like to conclude with my background by
indicating some of the current activities that we're
involved with and concluded with as of right now.

We had a post-irradiation testing of a capsule

called W-1, which was irradiated in a Westinghouse-design
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plant, Surry unit two, and what this capsule's purpose was
was to document or provide irradiated data from exposure in
a Westinghouse reactor vessel, and we had the same material

from the same source included in B&W, in capsules that were

irradiated in a B&W reactor, and the intention is to compare

the irradiated data from a Westinghouse plant to the B&W
plants and see what differences, if any, are there, and this
is currently -- the evaluation is currently going on and
should be completed as part of the 1999 integrated program.

And lastly, the --

DR. UHRIG: What kind of difference would you
expect? A gpectrum difference?

MR. DEVAN: The spectrum difference I don't think
is a problem.

Again, there are some questions of irradiation
temperature differences due to the fact that B&W's operate
at a higher -- their cold legs are a little bit higher than
the Westinghouse folks, and again, I don't know what kind of
conclusions we're going to be able to make, because this is
such a small database, but it provides a unique situation
where we've got the same welds irradiated in two different
reactor designs.

The B&W reactors have a cold leg temperature
roughly of about 550. The Westinghouse -- there are

differences within the Westinghouse. They range from anyway
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Well, in so doing, that was certainly a valid
question.

During the same period of time of the NRC review
of our vessel, there was a separate effort going on with the
NRC in review of uncertainty and fluence calculations and so
forth, and that resulted in the approval of topical report
BAW-2241, which addresses the uncertainties of fluence and
projection of fluence and so forth, and basically, as a
condition of acceptance of the fluence vessels, our fluence
values used in our report, our owners have to monitor, using
ex-vessel cavity dosimetry, reactor -- the fluence, and
using the calculation-based method that's described in
BAW-2241, update those calculations on a periodic basis to
make sure that the fluence that we have used out to 48 EFPY
is still going to be valid.

SO0, we cannot just put our blinders on and not --
and ignore fluence. We're going to have to continue
monitoring.

We'll be using ex-vessel dosimetry to do that, and
we will be continually extrapolating out to 48 EFPY to make
sure that what we -- the values we've used in our report
remain valid.

If, all of a sudden, an extrapolation gses beyond
what we used in our calculation -- and our maximum fluence

projection was approximately 1.5 times 10 to the 19th -- if,
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at a later time, it exceeds that, then we would have to
update these evaluations.

So, we have committed to a monitoring process that
will ensure that these values that we have used in here
remain valid.

Now, these values form the basis for the upper
shelf energy evaluation that Ken's going to talk about and
also the RTPTS evaluations that are performed in accordance
with 10 CFR 50.61, and that's the subject of the next slide
here.

The next bullet is compliance with 10 CFR 50.60
and 50.61, and the two items I'll talk about would be the
RTPTS to 48 EFPY, which is Appeudix A of our BAW-2251
report.

Appendix B is a low upper shelf energy. Ken Yoon
will be tal"ing about the fracture mechanics evaluation, and
then the last bullet is the growth of the inter-granular
separations. That's Appendix C of the BAW-2251.

Once we had the end of life or end of 48 EFPY
fluence estimates at the inside surface of the vessel for
all of the participating plants, we demonstrated that the
RTPTS values at 48 EFPY comply with the requirements of
50.61 using Reg. Guide 199, Revision 2.

The results of our calculations, RTPTS welds for

all of the participating units were calculated to be below
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the PTS limits, wich the exception of WF-25 in Oconee unit
two reactor vessel, which had a value of 300.1 -- screening
criterion is 300, so it was a tenth of a degree above -- and
one weld at another plant.

Oconee has subsequently done a plant-specific
analysis. That's reported in the application, and the RTPTS
value for WF-25 has been reduced to 296.8. They had updated
fluence, they had looked at surveillance data, and Bob Gill
will get into that a little bit later.

And at this time, I'm going to turn it over to Ken
Yoon, who will describe the Appendix B to our report, which
is the low upper shelf toughness fracture mechanics
analysis, and that's for the limiting belt-line welds that
are below 50 foot-pounds, you have to perform equivalent
margins analysis in accordance with 10 CFR 50, Appendix G,
and that's what Ken is going to describe here.

MR. YOON: Again, my name is Ken Yoon, and I work
in the fracture mechanics analysis area.

One of the two fracture mechanics analysis
included in the license renewal project -- first one is the
low upper shelf toughness issue.

That is really the driving force behind the first
creation of B&W owners group, and subsequently, we had all
the material testing program was under this program, and for

the analysis method and acceptance criteria, we didn't have
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any in the beginning, but early '80s, NRC wrote a letter to
Section XI of ASME pressure vessel pipe boiler and pressure
vessel code to provide the acceptance criteria.

So, we started working on it, on this project. It
took only 12 years, but we finished it in early 1990s, and
the technical basis is well documented in the Welding
Research Council Bulletin 413. Additionally, there is a
regulatory guide, how to do low upper shelf analysis, is
also issued.

For the 40-year design life, all four owners
groups, including BWR owners group, completed the evaluation
and was approved for their justification for low upper shelf
issue.

B&W owners group also performed the analysis for
not only B&W-designed plant but our reactor vessel working
group members, which is some of the Westinghouse plants
having B&W-fabricated the vessels.

So, I'm going to go over the next slide,
acceptance criteria. There are three criteria. First one
is based on -- all three based on service levels.

First one, for levels A and B, there is a
requirement for the crack size, postulated crack size of
quarter-T, just like Appendix G, and the safety margin of
1.15, and crack extension of .1 inch was specified.

This J material is the crucial input to this
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analysis, and B&W owners group performed J resistance curve
testing from day one and collected many JR curves for this
activity. Some are non-irradiated material and some are
irradiated material.

Also, B&W owners group donated weld material
specimens to the HSST program, namely 62-W through 67-W
series of the both un-irradiated and irradiated specimen
testing. That specimens were a B&W contribution to the
program.

We collected many specimens, and Ernie Eason took
the job of modeling it using the pattern recognition
program, and we have a B&W owners group J resistance mcdel
as a function of temperature, fluence, copper content, and
specimen size. So, that's the basis of this critical
evaluation.

For the level C --

DR. SHACK: Now, how does Ernie's curve for the
owners group differ from Ernie's curve for the NRC?

MR. YOON: Slightly different, because he
exclusively used our database, and he has two or three
different ws .0 look at that data, but ours is exclusively
Linde-80 weld data but in a similar format.

For level C, the differences -- the postulated
flows depth should be one-tenth of a thickness instead of a

quarter-T, and a safety factor of one was given.
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In level D, the same as level C, but in this case,
the best estimate mean curve was allowed instead of some
sort of low bounding materials curve, but those are the only
difference.

S0, based on this, we used the B&W J material
model, and the next one shows some plots of -- because the J
material is the key information, I plotted that against the
fluence, and you can see that the dotted line is a mean
curve and solid line is a mean sigma curve, and this is for
high copper Linde-80 W-70 and 209 data points, were plotted
as in the illustration.

So, it's trying to show that the model is doing an
adequate job, and one thing to notice is B&W plants, design
plants, early on, went into low leakage fuel scheme.

So, at their extended life, 48 EFPY, fluence is a
lot less than some of the other plants' regular 40-year
design life.

So, the results of this evaluation is it is found
at all the plants under this program, was found acceptable
by the Appendix K. So, that was the conclusion of this
program.

DR. SEALE: I must make a comment. This sounds
like on-time code development, to mix the jargons of modern
management analysis with the codes and so on.

Fifteen years ago, a letter was written to suggest
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that we needed to look at low upper shelf energies. It was

available three years ago, and now you're using it.

It's truly on-time development. I don't think you
could cut it any closer. I wrote myself a note here that
Demming would be proud.

MR. YOON: It made some of us a career in this
business.

[Laughter.]

DR. UHRIG: Could you define what you mean by
level A, B, C, D?

MR. YOON: That's the --

MR. RINCKEL: Level A and B are the normal and
upset events. Normal events would be like your heat-ups and
cool-downs. An upset event would be like a reactor trip.

Level C is an emergency event. For us, that's
defined as a stuck-open turbine bypass vale.

Level D is a faulted event, maybe a
loss-of -coolant accident, or a safe shutdown earthquake.

So, those are the various loadings that these
things are designed for.

DR. UHRIG: Thank you.

MR. RINCKEL: The next it . Ken's going to talk
about is Appendix C to our report, which is the growth of
inter-granular separations. 1 had talked about those

earlier.
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Those are the regions on the forgings where the

weld overlap is that there are some under-clad cracks, and
80, that's what he's going to talk about, is evaluation of
those under-clad cracks or inter-granular separations, as we
call them.

MR. YOON: Like Mark alluded to earlier, in the
early '70s, we found out these under-clad cracks. We have
an SER on it. 8o, that became one of the requirements on
this project.

So, we revisited that flow evaluation using
modern-day, bettexr solution, as well as a lot more complex
loacdling tables we generated for this project.

So, the cracks we worry about is separation -- I'm
a fracture mechanics guy, so it's a flaw. The flaw has
maximum depths of .165 inches and lengths of .5 inches.

This diagram is nout to scale.

So, we assumed, very conservative way, depth of

353, including the cladding, and a length of 2.12. You

know, that was the basis for the input flow size, and used
this to go through all the particulate growth analysis using
all the load tables we created.

So, toughness curve -- so, we used code KONC, KONA
method of IW-3600 out of Reg. Guide 199 and particulate
growth out of Appendix A of the ASME Section XI code.

DR. SEALE: 1I'm curious. That looks more like a
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MR. YOON: Yes.

64

DR. SEALF: -- between the clad and the base

material.

MR. YOON: 1It's not really truly sharp crack.

DR. SEALE: 1It's not a crack, and you're not

saying that that kind of flaw would propagate in the same

way that a crack would propagate.

MR. YOON: It would not.

DR. SEALE: Okay.

MR. YOON: But there's no precise way of

predicting that.

DR. SEALE: Okay.

MR. YOON: So, we're attaching it all with very

conservative evaluations.

DR. SEALE: So, this is kind of a level of detail

in the modeling, even.

MR. YOON: Yeah. 1It's overkill,

way to get rid of the issue.

but it's a sure

DR. SEALE: Well, as long as you can say it's a

conservative analysis.

MR. YOON: Yes, it is.

So, we had a normal and upset condition, 19

transients.

It's all reported in the Appendix C, and all the
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design baris transients were used from functional spec, and
the stresses from various strategic locations -- we just
didn't take one location stress. We just went around,
sampled various locations, and we lumped all the fatigue
calculations into five groups, and we did thorough job, as
much as we can.

DR. SHACK: Five fatigue groups mean you had five
contributions to the CUF?

MR. YOON: This is a little different than CUF.

DR. SHACK: You're right. You're crack growth.
kay .

MR. YOON: So, the conclusion of this evaluation
is, for 48 EFDY, we'll be using all the base transient,
design base transient into the cycles. We can show that
this crack is no concern. Even though the assumption was
very conservative, even that we could show that this was
okay .

DR. SHACK: Now, in the crack growth analysis,
does it make a difference how you order the aroups? 1s that
what you do? You take the most conservative ordering?

MR. YOON: You mean for the crack stuff?

DR. SHACK: Yeah. When I do the fatigue crack
growth, it would be dependent cn the order of the cycles,
wouldn't it?

MR. YOON: Yeah. So, what you do is you group
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them and you somehow combine then pe vyield base, instead of
finishing one type of transient all the way through the
life, then attacking another one.

DR. SHACK: Okay. So, you bunch them by yield.

MR. YOON: Right. So, you take a portion of that
particular duty cycle as part of a per-yield base spectra.

That's my presentation.

MR. RINCKEL: Anymore questions for Ken?

CHAIRMAN BONACA: I have one.

You say that this crack -- you postulate it's a
conservative estimate. Why do you say that is a
conservative start for the analysis? 1Is it because, in
inspections, you have never seen a crack --

MR. RINCKEL: Yeah. The original size for the B&W
vessels was never bigger than 0.1l1-inch depth and a half-inch
in length, and we've started off with a larger depth than
that, which is the biggest that they saw in industry, and
s0, that -- to start off with, and then I think the methods
that we used were just very conservative.

CHAIRMAN BONACA: I'm just trying to understand
what the words mean. That's because you have never
observations of cracks of that size. In fact, they are much
smaller than that.

MR. YOON: But the analysis assumed that that flaw

is breaking through the cladding.
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CHAIRMAN BONACA: I understand that. I'm trying
to understand the context.

MR. RINCKEL: Did you have something, Barry?

MR. ELLIOT: This is Barry Elliot.

We addressed that issue in our SER. These are
under-clad cracks. Because they're under-clad, they have a
very, very slow growth rate. They're not surface-breaking.

As a result, they grow very, very slow, and the
assumption they make is that the clad goes entirely through
the clad, which is a very conservative assumption. We
addressed that in the SER, that issue.

MR. RINCKEL: Well, that really concludes our
presentation of the B&W owners group report, BAW-2251, and
then there are -- I think, certainly, you can see that we
demonstrate that aging of the reactor vessel will be
adequately managed to ensure the component-intended
functions during the period of extended operation in both
requirements for 5421A3 and 5421C, which are the aging
management review, and TLAA portions of the requirements in
the license renewal rule.

This report has been built on experience and
methodologies developed over the past 20 years and
outstanding reactor vessel integrity program, and the work
-- the fracture mechanics work are really the keys to show

that this vessel, the intended functions will be maintained
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in the period of extended operation, and at this point, I'm
going to turn it over to Bob Gill, who will tell how Oconee
has used this report in their license renewal application,
unless there are further questions.

DR. SHACK: My question goes probably to Mr. Gill,
but when you do the plant-specific analysis for the Oconee
weld that didn't make the screening for PTS, the
plant-specific uses the surveillance data instead of Reg.
Guide 199 to estimate the shift?

MR. RINCKEL: Well, maybe Matthew is probably the
one to answer that, because we did re-do the fluence
evaluation, and it was somewhat -- a little bit lower than
what we had used in 2251.

What we used in 2251 for 48 EFPY was based on a
1994 estimate, and we have since revised all of that. There
had been a topical report that had been approved. So, the
fluence was a little bit lower, not a lot, I think within
about 3 to 5 percent, and there was some other chemistry
surveillance data.

MR. DEVAN: The evaluations were in accordance
with the regulations, which did -- you did have to consider
the surveillance data that was available. That was taken
into account in the evaluation. And based on all these
raditional informations and reduced fluences, we came up

with a revised value of 296.8.
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MR. GILL: This is Bob Gill.

Just a footnote on that. The original analyses
for the topical were done in the '94-'95 time period, and
you can see how robust the program is, that over time, as
more information is available, we had an even better
calculation at the time of application last year of 300.1,
and then subsequently we've done even more and gotten it
below 300.

So, it's just the evolution, and we'll continue
this program, the vessel integrity program, which I'lil get
into briefly here.

So, it's just a natural process.

My name is Bob Gill. 1I'm with the Oconee license
renewal project. I was one of the members of the B&W owners
group vessel materials committee back in '77 at Duke, at the
very fledgling committee that we started out, and we had
serious concerns at that time of the licenseability of
Oconee and all the B&W vessels due to the upper shelf energy
concern.

So, a lot of effort was put forth at that time,
and thankfully, we've been able to continue that, and 1I
think this committee was also one of the main reasons why
the B&W owners group got involved in license renewal some
five or six years ago, and I appreciate the opportunity to

come back and speak to you all again. I think I was here
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about 18 months ago.

I am 3Joing to talk to you about how Duke has taken
the generic owners group report and addressed the
plant-specific requirements that are identified there, and
in our application, we'll cover the overall Oconee
application where the report is covered, briefly go over the
process we use to incorporate it by reference in actually
all the reports that we are using, all four of them.

We'll address the plant-specific items, renewal
applicant action items. This is typical for any owners
group topical report that you saw, 95 or 98 percent of the
issues, but there are always going to be a handful of items
to be done on a plant-specific basis.

We consciously identified some of those. They
were just not mature at the time we put this report in in
'96.

And then I'll go over the Oconee-specific programs
and TLAA's that we addressed inside the application.

We organized the application so that the --
chapter two is primarily the scoping and screening results,
and 2.4 is the reactor coolant system, and 2.5 is the
vessel, and you'll see a parallel on the numbering scheme
that allows easier review.

All the vessel components that are subject to

aging management review, all the piece parts are discussed
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and pointed to in section 2.4.5. All the aging effects
associated with the vessel are part of section 3.4.5.

The many programs that we credited are all
described in chapter four. We did not keep it similar to
the previous chapters because there are many programs that
cover components associated with other areas, like boric
acid wastage wil)! be used in several areas, not just the
reactor coclant system.

Section 5.4 is our plant-specific time-limited
aging analyses, and the approved owners group reports are
referenced in each of these sections where applicable, if
you go through and review that.

We did that by conscious to make sure they are on
the public docket, they are on our docket at the time of
application.

In addressing the renewal applicant action items,
we created an item-by-item, two-column format table to
facilitate review by the staff, the public, the ASLB,
whoever.

In fact, we had some questions or potential issues
regarding that, because this report was still under review.
But we do have a two-column format, makes it very simple.
Here is the action item that's required; here is the
Cconee-specific response.

We provided to the staff in a May 10th letter, and
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that was less than two weeks after the final SE was issued.

We knew pretty much what the issues were going to be,

because we had seen a Draft Safety Evaluation Report, and we

knew what the open items were. So, we were well prepared to
go ahead and address those.
For BAW-2251, there are 13 renewal applicant

action items, and we addressed all those in the report.

Just to summarize rather than belabor each one, we
had to verify that Oconee was bounded by the topical report,
and since we were intimately involved in the creation of the
report through the several years leading up to its submittal
and in the review, we were real confidernt about that, but we
went through another step to do that.

We actually created a process -- and Mark was
involved in that -- of going back and re-reviewing the
Oconee-specific information to make sure our chemistry was
the same, the materials are right, the Oconee-specific
documentation.

We have that in-house to verify that everything
that's said in a topical report does, in fact, bound the
design of Oconee, all three vessels.

We also verified that the programs and activities
that we credit in the topical report are, in fact, in place
at Oconee, and I'll go over those in more detail in a

moment. .
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We did have to perform the plant-specific
time-limited aging analysis, and we identified the fact that
the PTS value on unit two needed to be updated, and so,
we've actually done that twice now.

We did it at the time of application and then
again earlier this year.

S0, we've gotten that down to below the 300
degrees, and another area was to provide summary
descriptions of all these programs and time-limited aging
analyses in the FSAR, and we, of course, did that as part of
the application.

This is a -- I believe a complete list of all the
aging management programs that we credit at Oconee, and the
number one item is a -- is our version of the reactor vessel
integrity program, and you can see here that we credit the
master integrated reactor vessel surveillance program that
Matthew talked about, the cavity dosimetry program -- we
have ex-vessel dosimetry on unit two that we periodically
remove.

That gives you a -- you know what the flux is at
the core, you have this ex-vessel dosimetry, you can then
project to see what the distribution is of the fluence, and
that helps validate your models.

We are updating the fluence and uncertainty

calculations. We're using the approved topical there,
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keeping current on that.

We do pressure/temperature limit curves. We

currently have a set of curves, I guess, under staff review

for going out to 33 EFYY. We've already extrapolated that

out to 48 EFPY, so we know we're going to be able to operate

at that time.

This is an ongoing program, and another sub-part

of this overall program is counting the effect of full-power

years.

We have an engineer full-time in Charlotte that

monitors this, manages the program, attends the owners grou:

meetings that occur periodically, interfaces with the staff,

and this is his program to own and manage it, as well the

engineers at the site that actually help implement it.

So, we're pretty well vested in this area, and

it's a very important program. It's been around at Oconee
in one form or another for over 20 years.

DR. SHACK: Are the pressure/temperature limit
curves based on the new code case?

MR. GILL: Yes. Actually, they help give us a lot
more relief. There are several code cases, I understand,
that give us more relief on the MPSH and the minimum
temperatures we've got to have.

That's one of the reasons, even though that's

under review by the staff, that gives us confidence we'll be
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Another major program that we have been involved
in -- and there's another engineer at Oconee -- at Charlotte
and Oconee that's involved -- is the control rod drive
mechanism, another vessel closure penetration inspection
program.

This is the CRDM vessel head. There's a generic
letter several years ago that came out -- I guess there was
European experience. We've had several inspections at
Oconee. We've been involved in the industry efforts. We
credit that as an existing program.

We have one more inspection scheduled this fall on
unit two, and we'll determine at that point in time what
additional inspections and how often and all. That is
really a living program.

That is probably the leading indicator of
alloy-600 activity in our alloy-600 program. This is the
leading indicator of what's going on due to the geometry,
the temperature, that type of situation.

Chemistry control -- our chemistry control program
is based on the EPRI water chemistry guidelines It's an
industry standard. We continue to update that as new
chemistry guidelines come out. We keep current with it. I
don't believe the staff had any real questions or concerns

regarding this during the review.
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We're real confident in that program in that
program, too. We have solid chemists and scientists and
engineers involved in monitoring, and this is a well-managed
program.

I mentioned the alloy-600 aging management
program. Alloy-600 is in several locations. We have
identified the most susceptible locations. In addition to
the control rod drive mechanisms, there are several
locations in the pressurizer which are leading indicators
because of the temperature there, and we will be inspecting
some of those locations in the future.

The in-service inspection plan is very
straightforward. That's your Section XI program. We are
currently using the '89 editic:o We will continue to update
that every 10 years or whatever the regulatory requirements
are.

As time goes on, we've built into our commitment
either to continue using this or 50.55(a) or whatever
version of the code in the future. So, we've addressed
that.

That is definitely a living program.

Boric acid wastage surveillance program -- Duke
has had one of those for many years. There was a generic
letter several years ago.

This is an ongoing program. It covers not only
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the reactor coolant system, the vessel, but other areas

inside containment, other systems, and in some cases, some
components in the auxiliary building that may be subject to
having boric acid wastage. It's primarily carbon steel-type
components .

We have a period monitoring program on that one,
also.

RCS operational leakage is a tech spec
requirement. It's monitored periodically for the tech
specs. This is a backup. We don't want to have leakage,
but if we do have it, I think the only place we credit it in
the vessel is the leakage between the head and the flange
area.

Certainly, we don't have any through-wall leakage
at all.

And the thermal fatigue management program, which
is becoming more and more formalized at Oconee, we credit
that through the reactor coolant system, monitoring fatigue
cycles.

We've had a lot of detailed discussion with the
staff on that, and we're working on improving the formality
of that program.

DR. SHACK: Just a question on your chemistry
control program. The units are running at different pH's

now, right? Some are higher iénd lower?
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MR. GILL: I don't know off the top of my head on
that. They should all be about the same program, because
it's all one site.

CHAIRMAN BONACA: On the alloy-600 aging
management program, you said that you have the inspection
planned for the pressurizer?

MR. GILL: Yes. We have identified several
components in the pressurizer that -- pressurizer heater
sleeves on unit one, level taps and safe ends, spray nozzle
safe ends and the vent nozzles on unit three all seem to be
more susceptible than other locations.

CHAIRMAN BONACA: For those leading indicators,
what kind of frequency do you have for those inspections in
the program?

MR. GILL: We haven't identified a frequency yet.
We will be setting that up. We've committed to do at least
one inspection during the current 40-year term and also
loocking at, you know, monitoring industry experience to see
what's going on.

We really need to look at the CRDM nozzles to see
what's happening there, how fast this is growing, and again,
I think it's the third inspection will be this fall, and
we'll see and let the materials engineers decide how often
is important enough to look at this.

CHAIRMAN BONACA: The question I have, I guess, is
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regarding the program. Does the program include provisions
such that you could have indications --

MR. GILL: Yes, that's right. You'd set up a
frequency and come back every cycle, every two cycles,
whatever is important.

CHAIRMAN BONACA: So, you already have establisghed
some criteria, some time tables and things of that kind.

MR. GILL: That's all described in our proposed
program on alloy-600, and that will be carried forth into
the FSAR supplement.

So, that commitment, then, becomes visible to the
operators to carry forth on. We make changes to it; it's
covered by the change process for the FSAR. All these
commitments end up being in the FSAR supplement, and that's
why that particular plant-specific action item was very
important, and it's something we're going to be discussing
with the staff over the next several months, is the right
level of detail there, make sure the right commitments get
carried forward and everybody understands how we go forward
here.

It's kind of new ground. We haven't had this kind
of detail previously in programs of this sort in the FSAR.

CHAIRMAN BONACA: So, all of these programs
essentially contains elements of further inspections and

frequency --
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MR. GILL: Right.

CHAIRMAN BONACA: -- depending on the indications
you have, but what you're telling me is that you really
don't have yet experience in many of these programs.

MR. GILL: O©On the alloy-600, the commitment is to
do the inspection and, based on that, determine what
additional inspections are needed, does it need to be
broadened, do you need to come back a year or two later.
Those type of decisions are written into the program.

All of our programs have about 10 or 12 attributes
of things we need to do, what the effect is that you're
looking for, what the scope is, how often you're going to do
it, what's the first one, what's the technique or
methodology.

We decided that the best way to measure our
programs is to set these attributes up and then match up,
make sure all the corrective actions are done in accordance
with our existing problem investigation program, they're all
done pretty much by administrative controls which are
governed by the QA topical, and in some cases, there was a
regulatory standard that applies, in some cases not, and we
just put that down there.

So, the future ks that have to look at this
understand that total history.

CHAIRMAN BONACA: Thank you.
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DR. SEALE: I'm curious.
pressurizer sleeves, I think it was --
MR. GILL: Right.
DR. SEALE: -- that you were monitoring on unit
one, and there was something else on unit three and so on.
There is discernible differences between those two units
that tells you to focus on unit one in one case and unit
three in another?
MR. GILL: Actually, during the detailed review
that Mark did, we found out that the unit one pressurizer
heater bundles are actually different than units two and
three, have different design, different welding, and
actually have this alloy-182 weld in there, whereas units
two and three do not, and also, the design difference --
you'll have these as -- in the overall program, but what

we're saying is, even of this set of, say, the pressurizer

81

You said that you had a

vent nozzles, the unit three nozzles are most susceptible of

all the vent nozzles, so we'll look at those. So, based on

the groupings, we'll actually look at the most leading
indicators of those.
DR. SEALE:
you need to look at the unit two --
MR. GILL: Absclutely. If you start seeing
indications, the first thing you do is what about the

adjacent units, and you have to go in and look at them
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MR. GILL: I'm trying to think on the adding. Not

on the vessel per se.

We've added some pressurizer -- based on the

pressurizer topical report that was reviewed, we've addeu

some examinations of the pressurizer, and in the piping, we

have added some examinations of small-bore piping, and so,

there have been some small areas outside the vessel. The

bulk of our new programs and activities have been outside

the reactor coolant system completely, and of course, the

vessel internals, which we may get to later.

Okay?

I should point out, for each one of these

programs, we have some lead engineers at Dulie, either at the

site or in the corporate office, that monitor -- own up to

these programs, not just sitting up there in space.

The time-limited aging analye 's for Oconee -- the

B&W topical, 2251, was the first topical we had actually on

the opportunity to identify what the TLAA's would be and

then take time to do the evaluation on a generic basis.

The previous topicals on pressurizer and piping

did not -- we had not identified what they would be, so we

could not evaluate them.

So, for Oconee, we actually -- you know, for

thermal fatigue that Mark talked about earlier -- that's

managed by our thermal fatigue management program.
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For the flow growth analyses, we did review all
the previous in-service inspections handled on Oconee for
the previous 20 years, identified one indication at unit one
on the vessel.

We've identified others in other components, but
this is the one on the vessel, and that is being addressed
by our fatigue program.

For pressurized thermal shock -- and we've talked
about this several times now -- we've updated the chemistry,
updated the fluence, and now all three units are well within
the limits for 60 years.

For upper shelf energy and inter-granular
separation, we determined we were bounded by the generic
analysis, so no further review was required.

The beauty of these topical reports is, once we
work with the staff and work through it, then the subsequent
users of it need not go through that. Instead of reviewing
a whole document, you're down to 13 applicant action items
to look at.

DR. SHACK: That reactor vessel iﬁdication --
that's a fabrication flaw?

MR. GILL: I believe it was, yeah.

MR. RINCKEL: Yes.

MR. GILL: It was determined real early and was

analyzed and accepted at that time. We just went back and

ANN RILEY & ASSOCIATZS, LTD.
Court Reporte:s
1025 Connecticut Avenue, 'IW, Suite 1014
Washington, D.C. 20036
(202) 842-0034




10

b 5§

12

13

14

15

16

A7

18

19

20

21

22

23

24

25

86
re-looked at the analysis and updated it, and we found, you
know, several across the whole reactor coolant system we had
to do that, and it was, again, the QA records we had to go
back to. We had to go back to the ISI reports.

Duke's practice at the time was to send in the
actual calculations to the staff. So, it met all the six
criteria for being a time-limited aging analysis.

So, we had the opportunity to go ahead and loock at
all those, but they all turned out okay.

Okay .

On the conclusions from an Oconee perspective, the
vessels are, in fact, bounded by the topical report, and it
was a well-worth effort for us to do.

The programs that we currently have will continue
to effectively manage all the aging effects of our vessels,
and the plant-specific time-limited aging analyses have been
evaluated for the 60-year operation, and we feel real
comfortable and confident that we know about the vessel.
Many of us -- some of us, I guess, have been working on this
thing for over 20 years.

Any questions about the Occonee perspective on the
vessel? We'll get into more about the application in the
review later this afternoon.

[No response.]

MR. GILL: Okay.
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CHAIRMAN BONACA: Thank you for that presentation.
It was informative.

MR. GILL: We'll turn it over to Barry, I guess,
of the staff.

MR. ELLIOT: My name is Barry Elliot. I'm with
the Materials and Chemical Engineering Branch of NRR. Tocday
I'm going to give you our perspectives on our review of
BAW-2251 and also discuss some of the open issues, how
they've been resolved, plant-specific issues and how they've
been resolved for Oconee.

I had help on this review from the people over
here.

We've completed the review of 2251. There were no
open issues; there were no confirmatory issues. There were
aging management programs, which was discussed by the -- by
Duke and by Framatome. We're not going to repeat all that.

We will, though, tell you that the first three
programs are discussed in our SER, and they are common aging
programs, so they're discussed in more detail under section
3.2 of our SER.

The bulk of today's discussion will be thermal
fatigue and the B&W owners group reactor vessel integrity
program. As discussed by Duke, the integrity program
consists of surveillance data and analyses, and we'll be

discussing that in detail.

ANN RILEY & ASSOCIATES, LTD.
Court Reporters
1025 Connecticut Avenue, NW, Suite 1014
Washington, D.C. 20036
(202) 842-0034




88

There were 13 identified plant-specific renewal
action items identified by the staff in its SER. Duke has
responded to all 13. At the moment, there is one open item.
The 13 items deal with scoping, aging management, and
TLAA's, time-limited aging analysis.

The one open item is related to the time-limited
aging analysis, and it deals with the question of flaw
growth, of the flaw in the unit one reactor vessel. We'd
like to look at that in a little more detail to make sure
it's being analyzed correctly.

That's the only open item at the moment.

DR. SHACK: That's the existing flaw that they
have, the fabrication flaw?

MR. ELLIOT: Yes.

DR. SEALE: That's strictly an analysis?

MR. ELLIOT: At the moment, it's an analysis. We
want to make sure that whatever inspections are going to be
done in the future, that they're going to be adequate for
the life of the plant.

DR. SEALG: 1Is that flaw of a kind that's
susceptible to inspection?

MR. ELLIOT: We haven't seen the analysis yet. We
haven't gotten that far. That's the open issue, to look at
the analysis, look at the inspection methods, and come to

the conclusion, you know, what we have to -- if there's
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anything more *han the ASME code required here.

Right now, they're only limited by the
requirements of the ASME code, and we have to decide for
ourselves whether additional requirements are necessary.

There are two significant -- very significant
license renewal issues. They are the vessel surveillance
program and the fatigue of the metal components.

Fatigue of metal components is concerned with the
impact of environmental fatigue on the usage factor. The
staff has completed its review of this issue. The licensee
has done an analysis.

It has looked at the impact of environmental
fatigue based on the models described in NUREG-6335, and the
staff has determined that the B&W owners group has
adequately addressed GSI-190 regarding environmental fatigue
of the reactor vessel components, and the fatigue of the
Oconee reactor vessel will be managed during the period of
extended operation.

Now we get to veseel surveillance, and this is a
little broader picture of the vessel surveillance.

Framatome described their program. Oconee is part
of an integrated surveillance program.

Participating in that program and having
plant-specific capsules in that program are from the three

Oconee units, TMI one and two, Crystal River, Arkansas
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Nuclear one, Davis-Besse, and Midland, and in addition, it
has supplementary capsules.

The advantage of this program is that it provides
a vast amount of data, much more than would be normally
attributed to an in-vessel surveillance program.

In a normal in-vessel surveillance program, only
one heat of weld wire wculd be part of the program, and it
may not even be the limiting weld, and that would be the
requirement today for any n-vessel surveillance program.

The Oconee one belt-line, unit one has three
circumferential welds and six axial welds. There are six
heats of different weld materials in that belt-line.

Oconee unit two has three circumferential welds
but only two with significant amount of fluids, and they
have two heats of weld material.

Oconee unit three also has three circumferential
welds but only two with significant fluence, and they have
three heats of weld material in their belt-line.

S0, in unit one, there are six heats cf weld
material. Four of the heats of the weld "i2* :.ial have
surveillance data, and if it was just a plant-specific
evaluation, we were Jlucky if we got one.

For Oconee unit two, both heats of weld material

in the belt-line have surveillance data, and for Oconee unit

three, all three heats in the belt-line have surveillance
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That's the advantage of an integrated surveillance
program. The disadvantage is that there's no way to monitor
embrittlement if something changes in the reactor vessel
design.

That is, if they change some core design
gignificantly or significant changes in the dimensions or
something, or cold leg temperature, let's say, we do not
have data by which to determine the effect of the
embrittlement.

S0, what we've had Duke do is establish limits on
the critical nuclear environment con .tions such as gamma
heating, radiation temperature, neutron flux, and neutron
fluence, and they are to monitor those conditions during the
license renewal term, and if they project that they are
going to go outside those limits, then they would have to
come back to us and prcpose an additional program.

The current surveillance program only applies as
long as they stay within those limits.

There are four TLAA's associated with the reactor
vessel. The fatigue of metal components. The staff
reviewed the TLAA evaluation, and the staff concluded that
the TLAA evaluation performed by the B&W Owners' Group on
fatigue of reactor vessel components was acceptable except

for the Oconee reactor veesel studs. They became a
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plant-specific action item. Oconee has reviewed, has
reevaluated the studs and found them acceptable, and the
staff agrees. So that issue is closed.

There is an open issue on the fatigue part, and I
talked to you about that before. That was the floor
evaluation. We need to look into that a little more.

Pressurized thermal shock. The neutron fluence --
there are two parts to the pressurized thermal shock. There
is a neutron fluence part and the chemistry part, and the
surveillance data part. I'm going to talk a little bit more
about the chemistry and the surveillance data in a few
minutes, but on the next slide. The neutron fluence
methodology was reviewed by the staff and found acceptable.
There was a charpy upper-shelf energy evaluation --

DR. SEALE: Excuse me.

MR. ELLIOT: Yes.

DR. SEALE: It was a month and a half ago,
roughly, or maybe two and a half months ago --

MR. ELLIOT: Yes.

DR. SEALE: Time flies when you're having fun.

We heard from the people in Research about a look
at the whole question of pressurized thermal shock, and in
particular not only the chemistry that you indicated, but
also the distribution of the flaws.

MR. ELLIOT: Yes.

ANN RILEY & ASSOCIATES, LTD.
Court Reporters
1025 Connecticut Avenue, NW, Suite 1014
Washincton, D.C. 20036
(202) 842-0034




Jakan iR R S SR AR

93
DR. SEALE: And they indicated that a systematic
. 2 | 1look at that problem or that aspect of the problem was under ‘
3 | way. 1Is that in any way reflected in any of the materials
4 || here? |
5 | MR. ELLIOT: No, it is not. That's a research
5 % program?
9 DR. SEALE: Yes.
8 | MR. ELLIOT: This is a regulatory program.
9 ? DR. SEALE: Okay.
10 ; MR. ELLIOT: And it's based -- a regulatory
11 i program is based upon the analysis we did early when we

12 | developed the PTS Rule, which is SECY-82-46%, and the

13 | reports that we did for Oconee -- I can't remember the other
14 £ plant.
. 15 ] DR. SEALE: So --
16 : MR. ELLIOT: They were done in the eighties.
17 ; DR. SEALE: Yes.
18 ; MR. ELLIOT: And this criterion was developed from
19 i those analyses. What Research is doing is they're taking
20 é the more -- another look at those type of analyses using --
a3 % DR. SEALE: With hopefully a more realistic flaw
22 ; distribution.
23 j MR. ELLIOT: With a more realistic flaw -- what
24 | they say is more -- what we say is a more realistic flaw
25 : disLribution, and seeing what the impact is on the screening
. ANN RILEY & ASSOCIATES, LTD.
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criteria of the PTS rule. It may be that it goes up. In
that case, you know, maybe no one has a problem. Or, you
know, it might go down, depending on -- there are a whole
bunch of issues here that have to be evaluated, not only --

DR. SEALE: But the expectation is after that
you'll be able to say and how.

MR. ELLIOT: Right. And -- so there's more than
just --

DR. SEALE: Yes.

MR. ELLIOT: Flaw distribution here that's at
issue. There's --

DR. SEALE: Chemistry and --

MR. ELLIOT: A whole bunch of things. But this
rule -- what we're talking about today is what we
developed --

DR. SEALE: 1I got you.

MR. ELLIOT: More than 15 years ago. Okay?

The B&W Owners' Group did a charpy upper-shelf
evaluation, an upper-shelf energy evaluation, and it's
contained in 2 topical report. We reviewed the topical
report, and we concluded that it provided sufficient
fracture toughness data and analysis to demonstrate that all
the member plants could meet the reguirements of Appendix G,
10 CFR 50, and the ASME code at the end of the license

extension period.

ANN RILEY & ASSOCIATES, LTD.
Court Reporters
1025 Connecticut Avenue, NW, Suite 1014
Washington, D.C. 20036
(202) 842-0034




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

24

25

The upper-shelf energy evaluation was just an

extension of the previous evaluation. The previous
evaluation, which had been done in the mid-nineties, was for
40 years, and this evaluation just extended it to 60 years.

The next -- we also reviewed a Topical Report 2274
which had to deal with growth of intergranular separation
and low elasticity of forgings in the heat-affected zone of
stainless steel weld deposit cladding. Duke went into a lot
of detail on that. I would just like to add that the
previous analyses were done in the seventies. Since then
there has been a lot of changes in the fracture mechanics
analyses. This new submittal contains all those changes.

It is the most up-to-date analysis. It evaluates fatigue,
the growth of cracks, as well as embrittlement. And it
incorporates the latest technology we have in those areas.

We concluded the analysis demonstrates that the
underclad cracking will not be a problem. It will meet the
ASME Code fracture toughness requirements for fracture at
the end of 60 years.

There are two things I think are very significant
that I thought were of interest, and that was the integrated
surveillance program and the PTS analysis. I discuesed the
integrated surveillance program. I'd like to discuss now
the PTS analysis in a little more detail as is written here.

Our original estimate when the B&W report -- BAW
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2251 was given to us, we determined that Oconee Unit 2 upper
shelves and lower shelves circ weld would be over the
screening criteria at the prior to 60 years. So we made
this a plant-specific action item. Duke has responded and
they've revised the fluence, and in addition I just want to
say it revised the chemistry. This is an active program
that had been going on since 1992. It had nothing to do
with this submittal.

We had during the Palisades review discovered that
plants were not sharing data sometimes and they weren't
reviewing all the data, so we put out a generic letter in
which we requested everybody to evaluate their chemistry
data relative to all the other data existing in the industry
as well as the surveillance data. And it went on for about
three or four years, and as a result, there are some new
chemistries. 1In thig case the chemistry went down slightly,
and that impacted their evaluation, where instead of having
a PTS -- RT PTS value of 304, it went down to 297.

We compared -- the methodology was the discussed
earlier, was that they used the chemistry to determine the
amount of embrittlement. We looked at that. We compared it
to the surveillance data that was available for this heat of
material, and that assumption is conservative for this heart.
So we feel that the value of 297 is applicable.

DR. KRESS: Would you have reached that same
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conclusion if the value had stayed at 304?

MR. ELLIOT: It would have been even more
conservative. I mean --

DR. KRESS: Yes, it would have. That's right.

MR. ELLIOT: What we look at when we make the
judgment is the RT PTS value is the sum of three quantities.
It's the sum of the initia. value --

DR. KRESS: Shift.

MR. ELLIOT: The shift, and margin. And we look
at what -- the surveillance data shifted. 1Is it accounted
for in the shift plus the margin? And in this case it was
accounted. The surveillance data is less -- the shift in
the surveillance data could be accounted for by those
gquantities. Or actually those quantities were more than the
shift in the surveillance data, so they consider it's
conservative.

DR. SHACK: When those chemistries change, is that
because somebody else brought in -- I mean obviously the
chemistry changes from point to point in the weld when you
take the sample.

MR. ELLIOT: Yes.

DR. SHACK: You just have more data and you do a
statistical analysis and that gives you slightly different
numbers when you look at larger data sets?

MR. ELLIOT: Yes, that's what's happening. 1In the

ANN RILEY & ASSOCIATES, LTD.
Court Reporters
1025 Connecticut Avenue, NW, Suite 1014
Washington, D.C. 200356
(202) 842-0034




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

25

98

past we had plants that had their own little data sets, and
no one ever put them -- no one had put them all together.
B&W had done a little bit of that, but it wasn't all
together. And when we put out the generic letter, different
owners' groups started putting all the data togetler. Don't
forget, BaW fabricated vessels for Westinghouse in
themselves, so we had to get all the Westinghouse data
together with the B&W data and put it all together to get
the most accurate values of chemistries.

DR. UHRIG: So what you're saying is that you have
more confidence in the large sample of data as opposed to
the individual plant --

MR. ELLIOT: Right. 1It's a more robust data base
now than we've ever had.

DR. SHACK: You mean nobody actually went off and
did more chemistry analyses. They basically just looked at
all the data that was really around and looked at it in
toto.

MR. ELLIOT: That's true.

That's all I have to say today. Thank you.

CHAIRMAN BONACA: Okay.

MR. GRIMES: 1If there are no other questions on
the staff's review of the B&W vessel topical and the related
topicals, the staff will proceed with a presentation on the

status of the license renewal activities. We would begin by
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presenting a general picture of where we stand generically,
license renewal issues, and the overall program attributes.
And that's going to be presented by the license renewal
project manager for Oconee, Joe Sebrosky, who is being ably
assisted by Steve Hoffman, who's a senior project manager in
the License Renewal and Standardization Branch.

CHAIRMAN BONACA: Yes. And the fact, you know, we
are running ahead of time, and I think it would be
appropriate to continue with the presentation and maybe a
second one we have scheduled for the afternoon so we can
gain some time. So with that, let's proceed.

MR. SEBROSKY: Good morning. As Chris said, my
name is Joe Sebrosky. I'm project manager for Oconee
license renewal. And to my left is Steve Hoffman.

What I'd like to go over is in general the status
of license renewal activities, and also a broad overview of
the SER related to Oconee license renewal.

The way that we're going to present this
material -- you've already seen a foreshadowing of this this
morning -- we have lead presenters for each section that are
going to do the presenting, but we will also have the
principal reviewers in a panel-type discussion up here at
the front. And for the most part, that's what you'll see.
In some selected cases, you will see just one individual up

here giving the presentation.
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That's the first couple of slides, just to let you
know for the particular sections who the lead presenters
are.

I guess I'd like to go to the status of license
renewal issues, which is slide number 5 in the package. And
for the first section, for license renewal issues, as the
subcommittee is aware, there's 108 license renewal issues
that the staff is currently tracking. Most of these issues
were given to us by NEI in the form of comments on the draft
standard review plan that we had issued. Out of these 108
issues, we've binned them into Priority 1, Priority 2, and
Priority 3.

Priority 1 items mean that the resolution of those
particular issues are needed or the staff felt it was needed
in order to resolve issues associated with either Calvert
Cliffs or the Oconee license renewal application.
license 2newal which

DR. SEALE: Okay.

Priority 2 items are less important items but are
of a general nature and then Priority 3 are lower priority
than that. Out of the 108 issues, the Staff has written
proposed resolutions for nine, and the process in general
for resolving 108 issues is that the Staff after some
dialogue with NEI, the Staff writes a generic position for

that particular issue and that is what we have done in the
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case of nine issues.

We expect then that NEI would write back to us and
either agree with the disposition or take some exceptions to
it. They have only written back to us on one issue, so out
of the nine issues that we have sent letters to NEI on, we
have gotten a response to one.

Down the line, once we have that response, once
the issue is settled, then the only activity that is left is
we have to determine the appropriate disposition for that
resolution, be it NEI 95-010, which is the industry guidance
or SRP or the draft Regulatory Guide.

DR. SEALE: You've got 108 initially and it looks
like you have got a pretty tall hill to climb, but I need a
little bit more information to decide how tall.

Of that nine, you have had comments on one. Have
you received any indication that you are going to get
comments on the other eight or that the other eight are
satisfactorily resolved?

MR. SEBROSKY: I will turn it over to Mr. Grimes.

MR. GRIMES: We have gotten some indications that
whenever we agree with NEI, we've gotten an indication they
are going to be satisfied with the answer.

DR. SEALE: Yes, but that still evades my
question.

MR. GRIMES: We are going to talk to you tomorrow
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about this issue associated with credit for existing
programs, which really gets -- I think that is going to be
the watershed event that is going to help us start dealing
with these issues in a more expeditious way.

There were 17, I believe -- Steve, 17 Priority 1
issues?

MR. SEBROSKY: That is correct.

MR. GRIMES: And we have addressed all of those in
the satety evaluations for Calvert Cliffs and Oconee. We
have dealt with those issues in some shape or form. As a
matter of fact, the issue of credit for existing programs,
we have also addressed in the reviews for Calvert Cliffs and
Oconee because we have reviewed all the programs. We didn't
make any distinction about whether they existed or not, and
that formed the basis for our safety evaluation, but at this
point I think that once we get over a Commission decision
associated with the scope and depth of the Staff's review,
then the NEI Task Force and we will have a clearer
understanding of the expectation about the depth of the
safety evaluation basis for these issues, and so I think
that then we will start to see the dialogue pick up quicker
on these others, but at this point the indications are that
NEI is relatively satisfied. We haven't heard any
significant complaints.

DR. SEALE: Well, you basically have 99 or 100
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MR. HOFFMAN: And another point, too, is remember,
these came in as comments on the Standard Review Plan. They
are not all major issues.

DR. SEALE: 1 appreciate that.

MR. HOFFMAN: Some of them are just improvements,
comments where we can revise and make the SRP a little more
efficient.

DR. SEALE: Sure.

CHAIRMAN BONACA: You said that there were 17
Priority 1 issues, and also you said that they were
addressed in terms of Oconee and the BG&E application.

Okay. How come you only have nine proposed resolutions?
You seem to have 17 resolutions.

MR. GRIMES: Well, we just addressed the other
eight issues directly in the review, but we haven't got a
safety evaluation that addresses how we would propose to
deal with it on a generic basis like we do for these nine
issues.

CHAIRMAN BONACA: Okay.

MR. GRIMES: And so we just incorporated it into
the Staff's review. We dealt with the issue as it was
presented to us in these first two applications but there is
a lot more work that goes into developing a generic safety

evaluation that explains what the expectation is for all
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plants.

DR. SHACK: But it is kind of a misnomer to say
the Priority 1s are the ones that have to be resolved in
order to do these, because you have essentially done that
part for the plant-specific.

MR. GRIMES: That is correct, but remember we
described these things as Priority 1 before we began the
review for the first two plants, and so you are correct, to
continue tc call them Priority 1 must be resolved for the
first two applications is misleading to that extent.

We would have hoped that we would have had generic
resolutions on these issues but that process hasn't gone as
fast as we would have liked. As a matter of fact, it got
substantially derailed with this credit for existing
programs issue because almost all of our attention has been
devoted to developing the underlying policy issues to
present to the Commission.

CHAIRMAN BONACA: You seem to characterize the 108
issues as really centering regarding the depth of NRC
review. Is that a pretty good characterization of the
thrust of the dialogue you are having with NEI?

MR. GRIMES: Yes, because as Steve pointed out,
the vast majority of those came from specific comments that
we got from NEI on the Standard Review Plan.

Since the Standard keview Plan represents the tool
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by which the Staff is directed to perform a review of
scoping, screening and aging management, and time-limited
aging analysis, it is fair to characterize those issues as
scope and depth of the Staff review.

MR. SEBROSKY: 1If there's no more qguestions about
the license renewal issues, I will go on to the standard
format for the application.

DR. SHACK: Let me just ask one question.
Obviously you are getting generic solutions. I mean you are
not going to be going over the pressure vessel report for
ANO-1. You have reviewed that. Do you have any feel for
what fraction of the work is being done generically, you
know, for the next B&W license renewal? Are you going to
say 15 percent of the effort, 20 percent?

MR. GRIMES: That is the second time that question
has come up. The CFO always asks that question when they
look at the budget numbers.

It is difficult to cay because, for example, Barry
Elliot pointed out in his presentation that there is a
broader generic issue associated with how to treat the
vessel for all plants.

The B&W owners have a program, but then the CE
owners have a different program. The BWR Owners Groups have
two or three programs. Westinghouse has 51 varied units and

I don't know that I could find the Westinghouse program
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simply because of its diversity, but at the same time we
need to put some clear guidance in the Standard Review Plan
that talke about treatment of the vessel program and so we
have got one piece of that generic answer with this B&W
evaluation, but that does not necessarily mean that what we
worked out in terms of the safety evaluation basis for
BAW-2251 constitutes "the answer" -- the generic answer that
could apply to all of the owners' groups.

Looking at it from that perspective, I think that
we made a substantial gain. Whether it is 15 percent or 20
percent is very difficult for us to measure. It will vary
according to the issue. It will vary according to the
extent to which there are generic features of these issues
that cut across all plants.

I think I could contrast the reactor vessel issue
with the containment issue. What is the appropriate
standard for maintenance and surveillance requirements for
containments? There are three different BWR containment
designs. There are dry -- there are three different kinds
of dry containments. There's subatmospheric containments.
Yet the industry's simple view is why don't you just say the
maintenance rule and IWL is satisfactory and leave me alone?
Maybe I said that in too pejorative a way, but it is
difficult for us to say that there's a simple explanation of

what constitutes the containment program that will manage
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aging effects that are applicable to all containmentg for a
20-year period of extended operation that begins about 14-15
years from now, and then we'll extend 20 years beyond that.

I am not going to be here to make sure that I did
it right, even if I live that long, so that is a long-winded
answer to say no, I don't have a number for you.

MR. SEBROSKY: Continuing on, for the standard
format for applications, Steve is actually the lead for
this, but I'll go ahead and give you the highlights.

Back in March we transmitted to NEI, we
transmitted the formats for both the Calvert Cliffs and the
high level format for what the Oconee SER was going to look
like. That was given to NEI with the thought that when a
high level look at what we did for operating reactors the
SRP and the SERs along with the applications are one and the
same, as far as what is discussed in what chapters.

In order to try to come to a convergence on what
an application should look life, that is the main reason
that we transmitted the SER formats for Calvert and for
Oconee to NEI.

There was a public meeting on April 13th and NEI
has responded in a June 17th letter -- we just got the
response -- where they essentially provide us two different
formats. One format looks like the SERs. 1If you look at

the SER for Calvert and you look at the SER for Oconee you
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will see on a high level that they are very similar.
There's of course some differences in the details, but as
far as what is discussed in what section, the SERs are
pretty close

The one format that NEI provided in the June 17th
letter looks similar to that SER format. They also provided
us a format that is different, that's based on a commodity
group approach and Steve is trying to set up a meeting in
mid-July to discuss the two different formats with NEI. The
hope is that we will converge to one format and come to an
agreement .

MR. SEBROSKY: That's where we stand on the
standard format for the applications.

DR. SEALE: Does everybody know what the commodity
group program is?

MR. SEBROSKY: I have to admit to you that that's
one of the reasons for the meeting, is to try to understand
the commodity group approach and why it was chosen.

Going on to the next slide, the status of the
standard review plan and reg guide and NEI 95-010, I think
the subcommittee is aware that these documents are in a
draft form, the draft SRP and the draft reg guide.

As far as NEI 95-010 goes, that was issued in
March '96, and the draft reg guide proposes to endorse it.

As far as the SRP and reg guide update plan goes, Chris
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alluded to the credit for existing program issue that goes
to the heart of the scope of the staff's review and also the
depth of the staff's review. And you'll hear some more
discussion about that tomorrow, kut obviously we have to
figure out where we're going in those two broad areas before
we can come up with an update plan as to how that'll affect
the SRP and the reg guide.

That is basically the high-level status of the
license renewal activities. I guess I'd like to move on and
give you a broad overview of the Oconee license renewal
application.

This slide basically has the same information that
Greg Robinson provided earlier. 1I'll just touch on a high
level on some notes.

If you look at the schedule in general, we've met
all the milestone schedules. Both the staff and Duke have
met all the milestone schedules. The SER was actually
issued a day ahead of schedule. It was scheduled to be
issued June 17, and we issued that on June 16.

As far as the hearing status goes, Greg mentioned
that there was a potential intervenor, the Chattooga River
Watershed Coalition, and the only thing that I would have to
add to Greg's discussion was the Commission did affirm the
ASLB's decision to deny the petition in April. The deadline

to file an appeal by Chattooga has just recently passed, and

ANN RILEY & ASSOCIATES, LTD.
Court Reporters
1025 Connecticut Avenue, NW, Suite 1014
Washington, D.C. 20036
(202) 842-0034




£

i

plant.

that

stem

Pl 4

o
SYyol

oping and screening

chapter

A ANTAY

£AININ

nr
il







10
i
12
13
14
15
16
27
18
19
20
21
22
23
24

25

112

It basically says with the exception of the items
icentified in this report, your scoping and screening
process was generally successful in identifying those
systems, structures, and commodity groups required to be
considered for aging management. The issues that are
detailed in that inspection report you will also see crop up
this afternoon in Bob Latta's discussion. We do have an
open item in that area that Bob Latta will talk about. And
the inspection report alluded to that open item.

The second set of inspectiong are on the
aging-management review, and that's actually broken up.

It's a two-week inspection. The first part happens July --
is scheduled for July 12, and the second portion of that is
scheduled for July 26. The staff has actually -- because
one of the units will not be in an outage during that time
frame, the staff has already gone down there when Unit 1 was
in an outage to take a look at areas that are not going to
be accessible when they go down there in July.

And then the last inspection is a final
verification which is at the region's discretion, and that's
an optional inspection.

As far as the future for the Oconee schedule, if
you go back to the schedule dates, the next target date is
Duke is to respond to the open items by October 15. The

staff is scheduled to issue the SER in February. The ACRS
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final meeting is scheduled for May. And then the license
renewal is scheduled for August 2000.

I'd like to move on on a high level and let you
know how we handled the Priority 1 license renewal issues
for Duke. The next two slides in the package basically tell
you what the issue is, a brief description, and then where
it's dispositioned in our SER. And the lead presenters will
talk about the issues when they come up here. There are,
however, four issues that will not have further discussion,
s0 I'd like to touch on those quickly.

The first of those would be 98-0003, which is
operating experience, and the note that we have is Duke
provided the information. If you look in their application
and also in our SER you'll see references to operating
experience. And in general the Priority 1 issue is how are
you going to use operating experience and to what extent are
you going to use it for your SER. We've done that. 1It's
not contained in one section in our SER, it's spread
throughout the SER.

The second issue I'd like to talk about just
briefly is 98-0009, which is the FSAR content. We have an
open itein in our SER. The open item number is 3.0-1. We
have not settled with Duke what the FSAR supplement should
look like. 1In part of their application they gave us what

they believe is the necessary changes to their FSAR. The

ANN RILEY & ASSOCIATES, LTD.
Court Reporters
1025 Connecticut Avenue, NW, Suite 1014
Washington, D.C. 20036
(202) 842-0034




15
16
17
i8
19
20
21
22
23
24

25

114

staff has reviewed that as part of their application, but

there are several things that are intertwined with that
issue, and if you look at the open item in the SER, I'll
just read a quick sentence from it, it says therefore, the
resolution and the information that needs to be added to the
FSAR will be addressed after other open and confirmatory
items are resolved prior to issuance of a renewed license.
That will be one of the last open items that we'll take care
eL.

Another issue that I just note is consumables.
It's 98-0012. It is actually not a Priority 1. The reason
that I mention it, though, is that there are several open
items that are in Section 2.2 of our SER that touch -- that
refer back to this consumable position that we just recently
issued. So that's just a piece of information for the
subcommittee.

And the last issue that will not be touched on by
a specific reviewer is 98-0068, which is the coded
additions. The note that we have on the slide is Duke
provided the information. The concern with this open item
was to what extent -- or the concern with this Priority 1
issue was to what extent are code additions going to be used
and how is the staff going to judge them to be acceptable or
not. And basically what you'll see throughout the SER and

the guidance that was provided to the staff is if Duke
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references a code addition, you have to make sure that
they -- a code, they have to reference the addition. And
the staff has to agree with that addition. So you'll see
that throughout the SER. That's not contained in a
particular section.

And as far as the status of the Priority 1 issues,
those are the things that I wanted to note.

Unless there's any questicns, I'm done with the
presentation.

CHAIRMAN BONACA: Okay. I think the next
presentation we have on the schedule is Duke's presentation.

So we adjourn now and then resume at one o'clock,
and give time also to the subcommittee to participate in
that meeting with BG&E.

MR. GRIMES: We're going to hold our monthly
management meeting at noon with BG&E and Duke and talk about
the status of both reviews, and we'd be pleased to have the
ACRS subcommittee join us.

CHAIRMAN BONACA: Okay. With that then we adjourn
this subcommittee meeting for the morning, and we'll resume
the formal presentations from Duke Engineering at 1 p.m.

[Whereupon, at 11:36 a.m., the meeting was

recessed, to reconvene at 1:00 p.m., this same day.]
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(1:01 p.m.]

CHAIRMAN BONACA: We are going to resume the
meeting of the subcommittee, and I believe we are about 40
minutes ahead of time in our schedule and we have now the
Duke Energy Corporation presentation. Hopefully, we will
complete the scheduled SCR reviews on time. If we are ahead
of time, I would like to possibly advance some SCRs from
tomorrow morning into today.

MR. GRIMES: We wil.l attempt to accommodate that.
We will keep an eye on the clock and see where you are going
and then we'll see whether or not the Staff that had planned
on coming tomorrow is available.

CHAIRMAN BONACA: Okay, and in case we can, we
will adjourn the schedule at 4:00 p.m. for the discussion of
the ACRS, so with that in mind, let's start now with Duke
Energy Corporation's presentation.

MK, COLAIANNI: I am Paul Colaianni. I will be
doing the presentation this afternoon. Also I do have Mike
Sumner up here, who is the mechanical lead. I am the
electrical lead for the project, so if you have any
questions, which I encourage, do ask as I go along.

First, I would like to put up the slide --
photograph again, and of course being mechanical Greg

Robinson forgot to point out the most important feature of
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the slide, which is the switchyards, which as an
electrical --

[Laughter.])

MR. COLAIANNI: -- engineer, I just wanted to
point that out. Electrical seems to be forgotten in many
things in license renewals.

VOICE: That is our loading dock.

MR. COLAIANNI: For the disciplines, as Greg
explained this morning, we split it up to the engineering
disciplines basically, and the basic rule of thumb we used
is that if it carries current it is electrical, if it
supports, protects or restrains the movement of a component,
it is civil structural, and pretty much everything else is
mechanical. There are maybe a few exceptions to that, but
that is kind of the basic rule that we took the whole plant
and split it along those lines to begin our reviews.

For the scoping of components, each discipline
used a slightly different approach. Structural relies on a
CLB definition that appears in the UFSAR, Mechanical went
straight from a functional review process and Electrical
uses an encompassing approach, so you will see these
differences play out as I describe them in the presentation.

All the reviews that are taking place, as Greg
described this morning, we had a separate review for the

reactor coolant system, separate review for the containment
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structures, and then we had a systems, structures and

components review, mechanical components, ane® .cctrical
components. These three are what I will be covering this
afternoon, the three discipline reviews.

This gives a layout of the topics I will be
touching on during the presentation. The first one, the
IPA, Integrated Plant Assessment, scoping and screening for
each of the three disciplines, and then the aging management
review for all three disciplines, TLAA reviews for all three
disciplines, and the programs and activities that are
credited for license renewal. So that lays it out. The
first topic will be the scoping and screening.

We will take up each engineering discipline
separately. Next slide.

Now an overall look at the scoping and screening
for the three disciplines, the structural and mechanical
component methodologies are consistent with NEI 95-10. We
use that as the basic guide for going through the reviews.
The electrical component methodology follows the
requirements of Part 54 and also uses guidance in the
statement of considerations that was published with the rule
and is generally consistent with the guidance provided in
95-10, although there are some differences and exceptions to
that guidance.

The structural review, scoping and screening
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methodology, the basic methodology was to identify the

structures and the structural components within the scope of
the rule, and their intended functions, and then from that
list to identify the structures and structural components
subject to an aging management review, there again applying
all the scoping/screening criteria.

This is laid out in a simple flow chart where all
the structures are identified, then the structures are
scoped and intended functions are identified for the scoping
procesc, then these in scope structures are broken down into
the structural components that make up those structures, and
the intended functions of those structural components are
scoped, so within each structure the structural components
are determined whether they meet an intended function or
not. From all that you get the structures and structural
components subject to an aging management review.

Here is an example of the scoping summary.
Basically all the structures are listed in the left-hand
column, and this would continue on for all the structures.
This is just a sampling of the first few. The
classification of structure is here, and that is either
Class 1, 2, or 3 as defined in the Oconee SR.

Thir 'efines whether it is within license renewal
or not, yes/no, and the function. Basically on these 1I

think there's 12 criteria that define all the intended
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functions that a structure could have, so basically if it
meets any of these functions then it is within the scope of
license renewal.

Then the break-out of the detail for
safety-related and nonsafety-related and the regulated
events, those are broken out separately and each of those
criteria is answered yes or no as to whether parts of the
structure meet the license renewal intended functions, and
in documentation information on the right, so that is like a
first page.

I will give you an example of that process. The
results shown on a global scale are these are the structures
that were found to be within the scope of license renewal.
There are several structures that are outside normal
structures and equipment pads, and those are grouped down in
the last one called Yard Structures, which includes a lot of
outside things such as trenches and towers and elevated
tanks and transformer pads.

This is a complete list of all the structures that
were included in the scope of review.

Going from those, basically this shows a matrix
that was used for each of the structures that was listed in
the last table. We have got them listed here and then what
was broken out here was all the possible components,

structural components, that might be in any of these
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structures. The list would go down further than this for a
complete list, and then for each of the structures an "x"
would indicate that there are some anchors, anchorages or
embedments in the auxiliary building, and the same
determination would be made about all the structures,
basically outlining all of the structural components, all
the piece parts within that structure that would pertain to
AL,

That pretty much ends the structure scoping and
screening. The mechanical component scoping methodology
basically looks at -- splits it based on systems, splits up
the plant, and the systems are scoped using the criteria and
rule along with determining the intended functions to see
what intended functions they serve, and then the
identification of components within these in-r -pe systems
are determined along with their intended functi . ;, so it is
broken down first into system, and then looking in those
systems for what components in those systems are in scope.

The mechanical scoping process for each criteria
look like this for 54.4(a) (1) and (a) (2), the safety and
nonsafety, a functional flow path identification using
event, mitigation and calculations. At the start of the
process, fluid pressure boundary determinations were made,
physical interface identification was made, and then other

designated item identifications, anything else that should
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be included within the review, and this information was
documented not only in calculation but also onto mechanical
system flow diagrams where the diagrams were highlighted to
show the portions of those systems that were in the scope of
license renewal for any of the criteria.

This slide shows scoping events that were used
scoping calculations that were done in the mechanical
scoping process. This is basically all of the events that
we used to determine what components in the mechanical
systems need to be part of the scope of review.

CHAIRMAN BONACA: I understand there is some
difference with the Staff or some questions to resolve, and
I am trying to understand what is it. Let me ask a
question. For example, you have loss of main feedwater in
the scoping. Why didn't you have feedwater line break? I
am trying to understand what the issue is, okay?

MR. COLAIANNI: I knew the Staff is going to go
into some of that explanation of the issue also, but Mike,
do you want to get that or --

MR. SUMNER: I think I need to refer that to Greg.

MR. COLAIANNI: Okay.

MR. ROBINSON: In that particular example, we did
not exclude looking at things like feedwater line break.
What we did is we focused on including the things that have

traditionally been part of the design and licencing basis of
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the plant and make sure that we clearly defined what that
set of events was, and then focused on that.

We recognized that over the course of the last 25
years many other events and topics have come along and we
have looked at them and addressed them and made sure that we
understood their applicability to the plant, but we did not
see them as design basis events or events that we would use
for scoping.

CHAIRMAN BONACA: Okay. I tried to go through a
little exercise to see if I understood this issue, because I
think it's one that keeps going back and forth.

For example, I made the example that if you go to
line break because if you had to go to line break, you have
to have certain equipment to deal with it. 1In that case you
would want to have isolation of the lines.

My understanding is that Oconee doesn't have main
feedwater isolation valves but it has control valves used
for that function. Therefore the expectation from the rule
would be that the control valves, at least the passive
portions of that, would be addressed in the rule. Now if
you told me they are addressed in the rule because we are
including them by some other meane, that would be
satisfactory to me, but I would like to know what the answer
is to that question.

MR. COLAIANNI: And there again we have tried to
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go strictly from Oconee's definition of what we have
traditionally had as our design basis events, and from that,
that is basically where we got this list.

CHAIRMAN BONACA: So going back to the question,
then there would be passive components in the feedwater
control system or the piping. Are they included in the
scope of the application?

MR. SUMNER: My name is Mike Sumner. Yes, they
are. They are included.

CHAIRMAN BONACA: So they are by some other means.
Okay .

MR. ROBINSON: This is Greg Robinson. They were
classified on our documents set as being safety-related and
how they got to be tagged as safety-related we can debate
forever, but in that particular example the piping and the
valve bodies and things that were already identified, and
Paul mentioned on the highlighted flow diagrams we did go
through and highlight the schematics to point out the areas
that we have traditionally had labelled as safety-related in
the plant, and it does include those.

CHAIRMAN BONACA: All right.

DR. SHACK: But the answer is the process was
essentially done by tradition then?

MR. COLAIANNI: The process was to go by what we

understand, what Oconee understands as Oconee's design-basis
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events, and that is the starting process.

DR. SHACK: What are the infamous additional 32
events for possible inclusion? Somehow you did seem to sort
through these things in some way. What was that process?

Was it again tradition? The 32 weren't traditionally
considered safety?

MR. ROBINSON: This is Greg Robinson. I will try
to answer that.

MR. COLAIANNI: 1I'll refer to Greg, yes.

MR. ROBINSON: What we did was somewhere around
the late '80s or early '90s with our design-basis
documentation program, we realized we needed to write down
some of our tribal knowledge in a history.

We had longstanding licensing and design engineers
who knew how the plant design evolved over time, but we did
not have that written down. In the process of writing that
down through the course of the 1990s, we got to a point
where we said it would be nice to step back from the
particulars of writing down each item as we think it applies
to Oconee and take a more global look.

When we did that, we said let's go look around the
industry, everything everyone has considered, and we came up
with about 58 -- I believe that was the number -- 58
different events that had been considered, some of which

were never considered on Oconee, but we wanted to include
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them in the mix. From that, we sorted through the licensing
basis, essentially compiled the licensing basis of the plant
to find these numbers of events that you see up here on the
screen, and the other number, the 32, were the ones we found
not to be applicable, but the broad view didn't occur until
the early to mid-'90s.

We backed away from the problem and said let's
take a broad view of this and make sure we are in the right
ball park.

DR. KRESS: Did the PRA play any role in this at
all?

MR. ROBINSON: Not directly in establishing these
event sets, no, sir.

CHAIRMAN BONACA: I understood the licensing basis
for the plant, but we are looking here for aging of
components which play a significant safety role, so to me it
doesn't matter if they are safety-grade or control-grade at
this stage -- that was part of the original license and we
are not questioning that. We are questioning whether or not
we are capturing then in aging programs, and you gave me an
answer for the feedwater system that gsaid yes, we do. Well,
that specific one.

The question is broader in general. It is are vou
capturing them in any case?

MR. GRIMES: Dr. Bonaca, this is Chris Grimes. I
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would like to clarify that we have concentrated on applying
the scoping criteria and 54.4 and the Staff will explain in
its presentation the open item, but when we apply those
criteria we apply them to identify those intended functions
that are associated with the design basis and so if we find,
as you pointed out before, if we find that we can think of
an event that they didn't include in their methodology, the
first thing we are going to do is go see whether or not it
matters in terms of whether or not that excludes an intended
event -- or system, structure or component.

But in the event that we find that they did not
consider an event and they don't have, as you pointed out,
they have got some design differences, if it ends up
excluding some system, structure or component, the first
question we have to ask is is that a deficiency in the
licensing basis that should be treated under Part 50 today,
rather than trying to solve it as part of license renewal,
S0 we are trying not to backfit the design basis in license
renewal .

We tried to be very careful about that in order to
make sure that license renewal wasn't doing something it was
not intended to do.

MR. ROBINSON: May I add, Chris -- Greg
Robinson -- in addition to the focus that both Duke and the

NRC had on meeting the regulations or working to meet the
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regulations, we did on a plant-specific basis take a look a
the risk-significant results from the maintenance rule
efforts, and the results from the license renewal efforts,
and when you overlay them we have found that the
risk-significant mechanical systems that were determined
through other risk processes are included in the license
renewal scope and do receive aging management review, so I
can answer that part of your question.

CHAIRMAN BONACA: So also indirectly you are
answering Dr. Kress's question?

DR. KRESS. Yes, indirect answer to mine, too.

MR. NEWBERRY: Scott Newberry, Staff. Just by way
of example -- that is a good question and I remember back in
rulemaking we talked about risk significance, and one of the
reason the scope -- because of those guestions, the scope
was expanded to explicitly include ATWS, station blackout,
and fire protection equipment and they are listed explicitly
in the scope.

CHAIRMAN BONACA: Okay.

MR. COLAIANNI: So using also in addition
54.4(a) (3), basically the mechanical systems that satisfy
the regulated event criteria were picked out of the
licensing commitments and design documents. They related to
those for each of those four -- those five events -- and

those components were pulled out and made sure that they
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were included in the scope of review.

Now for the screening -- that was the scoping --
for the screening basically Mechanical used, put a menu up
of active versus passive components, and the mechanical
groups that were highlighted were run through that menu to
determine the passive components in the systems in the
in-scope systems that needed to be reviewed, and that is
basically what this slide is identifying.

The list of mechanical components subject to aging
management review, a list was provided in the applicatinn to
identify those components.

Here are the results of the scoping, all the
systems at Oconee that were included or that meet the
scoping criteria, and you have got Oconee systems that are
with the plant proper, the safe shutdown facility -- or
standby shutdown facility systems, and then the systems at
Keowee, which is the hydroelectric plant supplying emergency
power, but this is a list of all the systems that meet the
scoping criteria.

An example here is given next on how the
components were screened. You have got the systems listed
here and these are the different materials that might be
part of the system and this gives remarks on the materials
and where the information came from. This is what shows up

in the station calculation that identifies the components
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within a system, the materials.

Now we are on to electrical. The electrical
scoping and screening methodology as basically .aid out is a
little bit different from the mechanical approach. Except
for specific components that are scoped out or screened out,
all plant electrical components are included in the aging
management review. To explain that a different wa, and
contrast it to the mechanical approach, for mecha.ical the
systems were defined and everything was scoped t< determine
exactly what was in-scope. 1In electrical it turcned out to
be more efficient for Oconee to start with the whole plant
and only screen or scope out a few pieces of equipment for
particular reasons but leaving the rest of the components
in, thereby having an encompassing review of components that
are both in-scope and some that are not within scope but not
trying to differentiate exactly which ones meet which
criteria.

It does include everything that is in-scope but it
does also include components that do not really meet the
criteria.

So the way that breaks out in the scoping and
screening criteria, 54.4(a), the scoping, basically
everything is scoped in but a few specific commodity groups
of electrical components are scoped out. Evaluation is done

to scope them out. The screening criteria for the
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active-passive components was actually applied to all
electrical component commodity groups, so this was done for
all of them.

The screening criteria for the replacement
criteria was only applied to a few groups of components but
was not applied to everything. The basic evaluations for
electrical did not break it down int systems to start out
with, it broke all the electrical components into components
in commodity groups to start out the review.

This chart shows the basic process -- identify
electrical component commodity groups installed at Oconee
along with their intended functions, and then applying the
scoping or screening criteria. These were not done as it
shows here really in a sequence. They were all done sorc of
as independent steps, and then what came out of the scoping
and screening were a list of electrical components that were
included in the review.

Here we have a table that shows all the electrical
component commodity groups. This basically describes all
the electrical commodity groups that are installed at
Oconee.

Some of the commodity groups are broader than
others, but basically that includes everything in the plant.
This table gives the results of the application of

the screening criteria, the passive-active screening of
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components. It was done tc all the components. Most of the
determinaticns were made elsewhere or documented elsewhere
to start out with in the rule. You have the reference
documents. The rule says that these particular components
are subject to or do meet the criteria, the passive
criteria, and these particular components do not meet the
criteria.

The working draft of the SRP in NEI 95-10, which
has the same tables, say that these par:icular components do
not meet the criteria. There is a September 19 letter from
the NRC to NEI that particularly speaks to these particular
components as not meeting the criteria, and at the time this
table was made, what Oconee did in the application was
address these particular sets of components, some of which
did meet the criteria and some of which didn't.

Since then in particular there's been an NRC
letter which addressed fuses that probably should be added
to this table, but for Oconee really it's just these
determinations that really should be of discussion in the
application.

This gives the results of all the electrical
components that are included in the aging management review.
Here you have the component commodity groups that had
components that met the scoping and screening criteria, and

this describes in words the groups of components that meet
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the criteria, giving exclusions where necessary, and this
lists the intended functions that were used for the
components, but that is the complete set.

Now I will go on to the integrated plant
assessment aging management review for structural,
mechanical and electrical components.

Although the scoping and screening was done
slightly differently for each discipline, when you get to
the aging management review it is done, really addressed the
same for all three disciplines.

The reason is that at a high level you have got
component materials and you add in component environments or
stressors that could affect those materials and also you
look at potential aging effects -- what sort of aging
effects can happen to those materials, and then basically
you are looking at determining whether those aging effects
are applicable to those materials in those environments, and
applicable also meaning having a time limit is going to
cause the loss of intended function if unmanaged for the
period of extended operation.

The TLAA reviews that were performed I will
discuss next. The TLAAs involved plant-specific design
analyses, focused on boundary conditions or assumptions
based on the 40-year operating term, and the action is to

assure that the analyses are valid for the extended period
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of operation or that the effects of aging will be adequately
managed for 60 years.

Oconee-specific time limit aging analyses have
been identified by reviewing the Oconee UFSAR documented
correspondence and other topical reports. The resultant
list includes EQ fatigue, tension loss and pre-stress,
reactor vessel embrittlement, just as some examples, and no
Oconee exemptions were based on a time limit aging analysis.

The TLAA process is consistent with the guidance
provided in NEI 95-10, the process that was used by Duke,
and provides reasonable assurance that we found them all and
evaluated them.

The last area that I will cover is programs and
activities credit for license renewal.

This chart gives an overview of all the programs
that are credited for license renewal, a total of 50; 28 are
existing programs or activities that are going to require no
change at all. There are 11 existing programs or activities
that need to be enhanced in some way or other, and then
chere are 11 new programs or activities that need to be
instituted at the station.

This is a list of the 28 existing programs that do
not require any changes for license renewal, this is the
list of the existing programs to be enhanced, programs and

activities, and a listing of the new programs and
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activities. Moet of these new programs, from here on down,
are inspecticns, one-time inspections.

CHAIRMAN BONACA: Before you change that --

MR. COLAIANNI: Yes?

CHAIRMAN BONACA: -- just could you give me an
example of an enhancement in one of them, just to get a
feeling for --

MR. COLAIANNI: Okay. Mike, can you give us an
example? Maybe the Keowee 0il sampling?

MR. SUMNER: My name is Mike Sumner. The Keowee
oil sampling program at the hydro station has been there
since 1970 and they take oil samples on a periodic basis for
years and have them analyzed, but it wasn't formalized. The
results were very hard to come by. They just did it. It
was done by the fossil hydro department.

We enhanced that program by making it very
formalized and having a bonafide frequency and documenting
results and keeping track of stuff like that. That is a
particular enhancement.

CHAIRMAN BONACA: Okay, thank you.

MR. COLAIANNI: All right. Talking about the
safety evaluation report, it was recently issued. There are
43 open items and six confirmatory items; 28 of the 49 are
relatively straightforward to address. We don't see any

real complications coming in for those. Three of the 49
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items are related to the UFSAR supplement. Eighteen of the
49 in five different topic areas will reguire meetings. The
topic areas are scoping process and results, complex

assembly boundaries,

consumables, and

CASS components,
| reactor vessel internals.

To end up -- some observations on implementing the
license renewal rule. These are rather broad but basically
we saw a need to develop clear definitions of terms so that
we as an industry and the NRC can be always talking from the
same page. That would help streamline the process.

Document scoping and screening processes -- in a
lot of respects that is talking about the electrical process
which wasn't represented in the NRC guidance and/or in the
inspection plans, and just basically it would make the
process easier if that were included, to broaden the ability
of the utilities to use efficient means to get things done.

Also, develop a technically sound process for
handing emerging issues -- GSIs is an example. That sort of

thing. But these are just some broad topics, observations
that we have had that would help the process.
That ends my presentation, unless there are any
questions on any parts?
CHAIRMAN BONACA: Just looking at the programs you
had to institute, you have the 11 new programs and

artivities. This seems to be a significant fraction of the
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overall programs that you are talking about. I mean you had
28, 11 are enhanced and 11 are new, but --

MR. ROBINSON: This is Creg Robinson, if I may, a
little explanation of the programs.

If you will note, there are two new programs, and
both of them were discussed or mentioned, at least the Alloy
600 was mentioned in this morning's discussions. Those are
really the only true new programs. A point on the
inspections below that, the nine inspections below that. In
many cases when we could not characterize an aging
phenomena, we just did not feel comfortable technically to
say a phenomena was not occurring. We said why don't we go
look, and so the one-time inspections are aimed at doing
that aging characterization.

If there is aging present, we will continue on and
the process will allow us to implement some programmatic
action. If there is not any aging present or we cannot
determine that there is any, we will then be able tc form a
better technical conclusion and those will drop off, and so
there's only two that we plan to carry forward, so the
percentages change when you look at it from that
perspective,

MR. TUCKMAN: Mike Tuckman. If you look at it
from the perspective of work hours expended in the year,

there is not a relationship to the number of programs. Most
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of the programs that are in place are very heavy usage
programs. These one-time inspections are relatively small
in comparison.

DR. KRESS: When you look at the fact that you did
add a couple of new programs, and you may add more depending
on these inspections, is that a lessons learned for
operating plants that aren't yet *hinking about license
renewal? Should those programs be there?

MR. GRIMES: This is Chris Grimes. I will tackle
that one.

We would not expect individual license renewal
applicants to reflect on the generic implications of these
findings. We have identified half a dozen to a dozen issues
that have come up as the guidance for license renewal has
formulated. We refer to the panel that reviews events and
determines what things warrant further action. Some of
these things have evolved in bizarre and unusual ways, but
they do get fed back into the operating reactor program.

DR. KRESS: That was basically my question.

MR. GRIMES: We feed back this experience into the
nornal, into the regulatory process because license renewal
is predicated on the regulatory process carries forward
through the period of extended operation in order for us to
focus on just this small set, and I would like to provide a

different perspective on the statistics.
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That is, irrespective of whether or not the
inspections are done every day or they are done once in a
60-year period, they lend to the public credibility of our
knowledge, understanding and ability to address whether or
not those aging effects will have an impact on the intended
function in the unlikely event that a design-basis accident

should ever occur, and so from our perspective on the

statistics, we essentially weigh things that occur routinely

almost the same way that things that we want to just verify
we never need to anything more about it.

CHAIRMAN BONACA: I had a question. These are
inspections -- the ones on the right side, my right side. I
see that pressurizer examinations, but this morning I asked
a question because I saw a program that covered that and 1
was told that the program provides for examinations to be
stepped up in case you have in fact findings from those
inspections.

MR. GRIMES: Right.

CHAIRMAN BONACA: So these are not just one-time
inspections outside of some kind of programmatic
requirement. You have some programs under which you are
going to put those?

MR. GILL: This is Bob Gill. Let me clarify.
These are different pressurizer components than the ones we

talked about this morning. This is in fact the heater
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bundle and actually the interior cladding and spray nozzle,
not the Alloy 600 parts.

CHAIRMAN BONACA: Okay.

MR. GILL: And in fact the pressurizer cladding
was a concern from an operating experience event about 10
years ago. We are going to go in and look to see if there
is any indication of iron oxides on the cladding and then go
further, the pressurizer heater bundles, the stress
corrosion cracking of a weld which might lead, and so that
is different than the Alloy 600 big program we were talking
about, which is up there at the top. There is overlap on
some of these. It's just the way they got binned and when
they were born and that type of thing.

DR. SHACK: A similar question on the small bore
piping in the sense that you have had problems with small
bore piping --

MR. GILL: Right.

DR. SHACK: -- and you are looking for now a
particular in this inspection.

MR. GILL: This would be differeut piping. If you
flip up the other overhead with the existing programs, let's
touch on that briefly.

The existing programs that we have had operating
experience on is the program to inspect the high pressure

injection connections throughout the cooling system. We had
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the event a couple of years ago. Many years ago the B&W
Owners had an event, created a program. There was a generic
letter and all that. e had some problems on implementing
that program, but that is an existing program that covers
that specific location, its unique thermal phenomena, its
situation there. We do RT/UT, all kinds of examinations on
that. Many inspections are done on those nozzles. Those
are HPI makeup nozzles.

To flip back to the small bore piping, that is
different. That's events in drains and impulse lines and
other things that are less than four inches, not the HPI
nozzles per se.

CHAIRMAN BONACA: All right. We would like to get
a sense from the Staff when we have a presentation of how
this compares with the BG&E application.

MR. GRIMES: We are going to cover that during the
separate discussion tomorrow on the credit for existing
programs .

CHAIRMAN BONACA: Okay.

MR. GRIMES: In a general way -- and we will try
to show you the contrast.

CHAIRMAN BONACA: From our perspective it is very
hard to compare. It seems almost apples and oranges in that
BG&E have approximately 400 programs and here we are talking

about 50. They are different things, I understand that, but
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I would like to put them in the same context so we
understand.

MR. GRIMES: We are going to cover that during
tomorrow's session.

MR. TUCKMAN: Dr. Bonaca and Dr. Shack, this is
Mike Tuckman.

It is interesting to note, since you asked the
question about small bore piping, that is not a program that
we had identified as something needed to be done. We
believe the ASME code was sufficient to and does require
various visuals, et cetera, of small bore piping. This was
something that came out in the NRC's SER on reactor coclant
system piping and when you talk later about credit for
existing programs, one of the concerns of the industry has
been the accretion of requirements from existing programs,
and that would be an example of one that we added as a
result of the review process from the NRC but I don't know
that we would necessarily agree it should have been added.

Did I do that right, Chris?

MR. GRIMES: Yes, sir. We twisted his arm. 1It's
just a question of whether we twisted it fairly.

[Laughter.)

DR. SHACK: Would that be true also of the reactor
vessel internals aging management program?

MR. TUCKMAN: I don't think so.
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KRESS: Does Oconee deal with design basis
sing recombiners?
TUCKMAN: Yes.
KRESS: 1Is there not a program associated with
I didn't see it on your existing programs. It
is a component needed to mitigate the
event .
COLAIANNI: And it is included in the review.
KRESS: It is part of the review?
TUCKMAN: Yes.
KRESS: Gets screened out for some reason?
SUMNER: This is Mike Sumner again. We
it had no aging effects because it ig stored
use. It is a portable piece of equipment.
KRESS: Oh, I see. 1It's not in there --

SUMNER: It is not in the reactor building,
KRESS: I see, I see, so there wouldn't be any
SUMNER: Right. We keep it out in the

keep it warm.

KRESS: -- because it is in a controlled

SUMNER: Yes, sir.

COLAIANNI: It has a heater that we keep it up
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at about 200 degrees to keep it warm and dry.

DR. KRESS: Okay.

MR. COLAIANNI: Any other questions on any aspect
of it?

[No response.]

CHA1RMAN BONACA: 1If none, I want to thank you for
a really informative presentation. Thank you.

MR. COLAIANNI: Okay. Thanks for the chance.

CHAIRMAN BONACA: Now we are moving to Staff
presentations.

MR. LATTA: Good afternoon, gentlemen. My name is
Robert Latta. I work in the Quality Assurance, Vendor
Inspection, and Maintenance Branch within NRR. My function
was to review the aspects -- the application related to
scoping and screening.

Section 2.2 of Exhibit A of the application
described the methodology used by Duke to identify the
mechaunical systems and components to meet the requirements
of 54.4(a) (1) and (a) (2), that being safety-related and
non-safety-related components. These requirements state in
part that the plant systems -- excuse me, the plant -- I'd
better have that light on, I can't read -- these
requirements state in part that the plant systems,
structures, and components that are within the scope of this

part are safety-related SSE's that are those relied upon to
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maintain functional during and following design basis events
as described in 50.49(b) (1).

However, as described in the application, the
design criteria to which Oconee Nuclear Station was
originally built did not include all of the systems,
structures, or components that needed to be included under
the safety-related criteria defined under 54.4(a) (1) or the
non-safety-related criteria defined under 54.4(a) (2).
Therefore, Duke relied on the results of a design study that
identified the systems and components chat are needed to
fulfill the safety-related criteria defined in 54.4(a) (1).

Since the design study conducted by Duke only
validated those functions required for the successful
mitigation of Oconee design basis events identified in
chapter 15 of the FSAR, it was unclear to us whether or not
all of the functions required for the successful mitigation
of these DBE's set forth in the Oconee current licensing
basis have been identified as required under the rule.
Further, since Duke's methodology had not if ified all of
the SSC's required under 54.4(a) (1), the potential existed
that these conditions also existed for components addressed
under 54.4(a) (2), non-safety-related SSC's.

During the staff's most recent meeting with Duke
representatives on May 11, 1999, involving Oconee's license

renewal application scoping issues, RAI 2.2-6, the staff
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identified two action items that needed to be resolved
within the confines of the SER. And those are described on
my first slide here, that is, that the applicant is to
review their response to RAI 2.2-6 to include a description
of the processes used to identify the events for Oconee
Nuclear Station's license renewal scoping and expansion as
to how these -- and an explanation as to how these 26 events
identified during the May 11 meeting are sufficient to
satisfy the requirements of 54.4(a) (1) and (a) (2).

Subsequent to the development of these slides, we
did receive the letter from Duke that was dated June 22
which provided their revised response to the RAI. This
included a description of the 26 events used for mechanical
license renewal scoping relative to the second bullet there
where we were evaluating subsequent to the receipt the need
for future inspection efforts that is an ongoing effort
within our organization.

Questions related to the open item or --

MR. GRIMES: 1Is that all for 2.1, Bob?

MR. LATTA: Yes, sir.

MR. GRIMES: This is the way that the scoping
issue that you referred to, Mr. Bonaca, this is the way it's
characterized in the safety evaluation, and we have received
a response from Duke concerning how they identified the 26

events, and as I mentioned before, our objective in this
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review is to make sure that we're satisfied that all of the
intended functions associated with the current licensing
basis have been identified and that the associated systems,
structures, and components that are relied upon to perform
those functions have been properly screened or have been
subject to an aging-management review. And so we're going
to, as Bob mentioned, we're going to proceed to pursue the
information supplied in the letter from Duke. Copies of
that should have been provided to the ACRS, but I'll make
sure that Noel --

DR. SHACK: We have it.

MR. GRIMES: Okay.

CHAIRMAN BONACA: Okay. So right now this remains
an open item.

MR. GRIMES: Yes, that's correct.

DR. KRESS: Does the staff have any plans to use
something like a risk-importance measure, components that
end up -- to see if the design basis actually captures all
of the ones that you might -- risk important?

MR. GRIMES: We used risk-importance measures in
order to focus the scope of our inspection activities. As I
mentioned before, we're consciously avoiding trying to
challenge the adequacy of the current licensing basis to --

DR. KRESS: 1I recognized that was your marching

orders.
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MR. GRIMES: But that doesn't -- as I also

mentioned before also, the process provides that we try and
do smart samples that we look at things that have risk
importance in terms of the processes, the methodology, and
the aging-management program. So we're going to look in
areas that if there are questions, you know, concerning
whether or not the intended functions are really doing the
right things relative to plant risk, we find something and
we'll pass it on back to folks to think about in terms of
the current licensing basis.

DR. KRESS: So you really don't -- oh, you think
that might ought to be incorporated into the licensing
basis?

MR. GRIMES: If we find something that's
risk-significant for which there is some guestion about
whether or not the current licensing basis is the right
current licensing basis.

DR. KRESS: Would that have to be subject to a
backfit?

MR. GRIMES: Yes, it would. We put it into the
appropriate process for making decisions about changing the
current licensing basis.

MR. NEWBERRY: Dr. Kress, let me follow up. A
week before last we got our staff requirements memo from the

Commission on risk-informing Part 50, and in that SRM they
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tasked us to go look at the definitions of "safety related"
and "important to safety." And, you know, Bob just
mentioned (a) (1) of the rule in terms of gscope of license
renewal used the term "safety related."

So even though the SRM is directed at Part 50,
we've talked about it with the industry at our first kickoff
meeting, and I think we're trying to figure out to what
extent that project is going to draw in Part 54. And I
think we're going to end up tackling that issue that you
just raised in the context of that effort.

DR. KRESS: Once you approve a license renewal
like this, though, what's going to come, particularly for
Oconee, before you ever get to that.

MR. NEWBERRY: Yes, that's true.

DR. KRESS: You wouldn't go back and grandfather.

MR. NEWBERRY: Mike's going to shake his head no
on that. I don't think so.

MR. GRIMES: Like I said, we're trying to proceed
along this, you know, walking that very careful line,
recognizing that the state of the art will continue to
evolve, and we don't necessarily like being on the cutting
edge of technology in terms of fixing the regulatory
process, but we keep being driven there for, you know, a
variety of things.

But in this case, we're just going to try and --
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we need to satisfy ourselves that the suite of events -- as
a matter of fact, we ought to define the term, what ig a
design basis event. We'll clarify what we understand the
current licensing basis to be, and then we'll proceed from
there to make sure that we've got all the functions.

DR. KRESS: The nature of my question was that
clearly design basis events incorporate risk-significant or
else we wouldn't do them. But my guestion was are you
really limiting yourself to that or are you making some
other sort of overall risk evaluation so that you assure
yourself that you're not really missing something that might
be risk-significant, and in my mind even if it were not
captured by the design basis event, you might want tc make
it part of the license renewal. 1If it's really
risk-significant you want to capture it in the scope of an
aging-management program, only to be sure you weren't
limiting yourself.

MR. GRIMES: On the 14th when you talk about
policy issues you can consider that, because we specifically
took the language in the statements of consideration to be
an admonition that we should -- the current licensing basis
carries over. But, like I said, if we find something we
think is important, whether it's a plant-specific question
related to the current licensing basis and the state of the

current licensing basis, or whether there's a generic
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implication, you know, we'll refer those to the appropriate

processes.

MR. TUCKMAN: Dr. Kress, this is Mike Tuckman.
I'm from Duke.

One of the interesting things about this rule is
that it is not a risk-informed rule, it is a very
prescriptive rule. I think in reality we are covering
everything, and if an improvement were to be made in the
rule sometime in the future, the scope of things that you
look at in the license renewal would be greatly reduced.

DR. KRESS: You're probably right. I looked at a
lot of things in here that might not have to be in the scope
if you did it really risk-informed. It would probably go
that direction.

MR. TUCKMAN: As Greg talked about, we use the
maintenance rule as a kind of a tool to look and see how it
matched up with license renewal, and of course in the
maintenance rule we do look at risk-significant systems and
pay more attention to those as we do in license renewal. But
as far as the actual rule went thus far, it was very
prescriptive and you treat everything the same.

DR. KRESS: I recognize it's strictly a design
basis concept.

MR. TUCKMAN: Yes, sir. I think it's very

unlikely that we will have missed it.
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CHAIRMAN BONACA: Although everything is captured
in the discussion, but does it mean that you have to do
something about it? All you have to do is to address the
need. And so even within the context of a prescriptive
rule, I think that it is a way to soften the blow, I mean,
you can say hey, this is justification for not doing further
inspection. And I think that it's only fair to say that
that should be allowed by the rule.

But I think the only place where it is important
is where, you know, you may have a component out there
because of some insights and it may be from looking at a
broader set of initiators, either through PRA or through
deterministic approach, or by cne component there is
important and we may have missed it. And that was the
thrust of I guess my question, and I'm sure that that's
really what the staff is doing and will bring to closure.
And I don't expect to see surprises, I mean, to the question
I had on the feedwater system, I got an answer that said we
already included it. That's the answer. So -- okay, with
that, any other questions?

DR. SHACK: Well, just on a general, I mean, does
the license renewal give you a way around backfitting in the
sense that you get a chance to look at the degradation of a
passive component and have it addressed whether it's

safety-significant or not?
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MR. GRIMES: We had one example that was just
mentioned in terms of twisting the applicant's arm to
address the lack of an inspection activity associated with
small bore piping, and, you know, we get into at least do
one inspection, check and see whether or not the QA program
needs to pick something up. And in the course of resolving
questions and comments on the standard review plan, there
are other areas like that that have come up where the
utilities have said they don't think that it's worth it, and
we've said prove it, and we've, you know, we'll march
through those. Those : the 108, you know, things to do
when we have spare time.

If we can embarrass the industry enough into going
out and checking some of these gaps, then eventually we will
have a full program, but even then by the time we get that
cleaned up then onerating experience will say there is
something else we ought to go check -- you just have to
follow up there, getting back to Dr. Shack's comment. These
inspections and programs are solely focused on 40 to 60
years, so the licensee is not obligated unless there is a
relationship there to go look today. The focus is on aging
from 40 to 60, so we are not talking -- remember Chris's
comment, to feed it back in -- that is another process.

DR. KRESS: After 60 years has gone by, can we

expect license renewal renewal?
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MR. GRIMES: I'm sorry, what was the question?

DR. KRESS: Can we expect a license renewal
renewal after 60 years?

MR. GRIMES: I would want to answer that question

in two ways. The first way is that in this question of
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