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UNITED STATES OF AMERICA
NUCLEAR REGULATORY COMMISSION
+ + + + +
ADVISORY COMMITTEE ON REACTOR SAFEGUARD (ACRS)
+ + + + +
JOINT MEETING
MATERIALE AND METALLURGY
AND
SEVERE ACCIDENT
SUBCOMMITTEES
+ + + + +
TUESDAY
NOVEMBER 5, 1996
+ + + + +
ROCKVILLE, MARYLAND
+ + + + +
The Subcommittees met at the Nuclear
Regulatory Commission, Two White Flint North, Room T2B3,
11545 Rockville Pike, at 8:30 a.m., Robert L. Seale
(Chairman, Materials and Metallurgy Subcommittee) and
Mario H. Fontana (Chairman, Severe Accidents Subcommittee)
presiding.
COMMITTEE MEMBERS:
ROBERT L. SEALE, Chairman, Metals & Metallurgy

MARIO H. FONTANA, Chairman, Severe Accidents
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COMMITTEE MEMBERS (continued):

GECRGE E. APOSTOLAKIS
THOMAS S. KRESS
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WILLIAM J. SHACK

ACRS STAFF PRECENT:
NOEL F. DUDLEY
AMARJIT SINGH
THERON BROWN

ALSO PRESENT:

BRIAN W. SHERCN
JACK STROSNIDER
EMMETT MURPHY
JOE DONOGHUE
JACK HAYES

MIKE TUCKMAN
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STEVE LONG
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RICHARD PEARSON
TOM PITTERLE
DAVID STEININGER
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P-R-O-C-E-E-D-I1-N-G-8
(B:33 a.m.)

CHAIRMAN SEALE: The meeting will now come to
order. This is a meeting of the ACRS Joint Committee on
Materials and Metallurgy and .2vere Accidents.

I am Robert Seale, Acting Chairman of the
Subcommittee. The ACRS members in attendance are: Mario
Fontana, Chairman of the Severe Accidents Subcommittee,
George Apostolakis, Thomas Kress, Dana Powers, and William
Shack.

The purpose of this meeting is to hold
discussiory with representatives of the NRC staff, the
Nuclear Energy Institute, and the Electric Power Research
Institute to gather information concerning the technical
approach used in developing the proposed risk-informed,
performance-based Rule and Regulatory Guide associated
with steam generator tube integrity.

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

Noel Dudley is the Cognizant ACRS Staff
Engineer for this meeting.

Copies of the Rule and the Reg Guide are at

the back of the room for those who might wish to get their
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The rules for participation in today’'s meeting
have been announced as part of the notice of this meeting
previously published in the Federal Register on October
21st, this year.

A transcript of the meeting is being kept and
will be made available as stated in the Federal Register
Notice. It is requested that the speakers first identify
themselves and speak with sufficient clarity and volume so
that they can be readily heard.

We have received no written comments or
requests for time to make oral statements from members of
the public.

The staff briefed this Subcommittee on the
status of the activities associated with the development
of the proposed rule and reg guide concerning steam
generator tube integrity during a June 3 and 4, 1996,
meeting. Representatives of EPRI presented the results of
the related MAAP code calculations at that same meeting.
The minutes of the June 3/4, 1996, Subcommittee meeting
are in the notebook.

During the June 12th through 14th, 1996, ACRS
meeting the Committee heard presentations by
representatives of the staff and the Nuclear Energy

Institute on this matter. Today, the Subcommittee will
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hear from representatives of the staff, NEI, and industry
concerning the latest draft of the proposed Rule,
Regulatory Guide, and industry implementing documents.
Tomorrow, the Subcommittee will hear from the staff
concerning the technical basis for the proposed rule.

Members will note that there is an hour-and-a-
half for lunch today, and you might plan to make your
schedule accordingly. We have a Planning and Procedures
Subcommittee meeting during that time -- three of us do --
so, you might think about that.

We also have a presentation at the full
Committee meeting later this week, and the staff hopes
that we will be able to formulate a position -- that is,
the full ACRS will -- following that. If any of the
members identify items that they would like to have
included in the presentations of the full Committee as we
go along, 1'd appreciate it if you’d sort of tag them for
us.

I should peint out that Dr. Shack is in
conflict on this issue and he will not take part in the
decision process.

We will now proceed with the meetinc, and I
call on Brian Sheron of NRR to begin. Brian?

MR. SHERON: Thank you. My name is Brian

Sheron. I'm right now the Acting Associate Director for

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




10

11

Technical Review in NRR. 1‘ve had this job all of one
month, about, and right now I'm not sure how long 1’11l be
in it, so.

Anyway, what I'd like to do right now is just
to, if I could, go through sort of an overview of what
we’'ll be talking to you about. 1I’'l1l give a short
introduction; Jack Strosnider, who is the Acting Deputy
Director in the Division of Engineering in NRR, will
discuss the draft Rule; and then we will go irto a
discussion of the draft Regulatory Guide.

This is the staff agenda now. I know Mr.
Tuckman will be getting up right after I am. Emmett
Murphy will talk to you ak.ut tube integrity; Joe
Donoghue, leakage monitoring; Joe Donoghue also about the
risk guidance that we have in the reg guide; and then Jack
Hayes will talk about the dose assessment.

And then we do have safety analyses supporting
our draft reg guide; Joe Donoghue will be talking to you
about that also.

What w. would like to get out of the meeting,
obviously, is to provide ACRS and the two Subcommittees
with the technical nasies £oLs our proposed Rule. The
proposed Regulatory Guide that will describe an acceptable
way to implement the Rule, and then all of our supporting

risk work. This is very important and I think merits your
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attention when we do discuss it. We’ve had a 1ot of
internal discussions on it, so I think you’ll find it
interesting.

And obviously what we would like to end up
with is the ACRS’'s endorsement of the technical basis for
going forward with the draft Rule, and your endorsement
for the staff to proceed with issuing a proposed Rule for
public comment.

Now, as Dr. Seale said, we have previously
given a briefing to the ACRS back in June, to kind of
familiarize you with what the issues are , so I'm not
going to go over them. I presume you're familiar with the
problems we've been having on a plant-specific basis
dealing with steam generator issues.

The idea of a risk-informed performance-based
Rule is to try and get the Staff out of this mode of
dealing with these issues on a plant-specific, on an ad-
hoc basis; to put in place a structured approach that the
industry can follow in dealing with steam generator
issues; and by going to a risk-informed, performance-based
Rule. Basically it does put a lot more burden on the
industry in terms of determining what their acceptance
criteria is and so forth,

We've discussed the draft Rule I believe, and

the draft Reg Guide, and in September I know there was an
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issue with the thermal hydraulic codes. We received the
ACRS letter on that, and the Office of Research has
discussed the concerns, as I understand, on the ability of
these codes to deal with the severe accident sequences
that we were concerned about.

We will send you the draft Rule package at the
same time it goes out for Office concurrence, and we would
like comments back on the draft Rule package.

Now, our schedule for this whole rulemaking
has been very tight. We’'ve had a lot of resources that
we've put in it. I know Emmett Murphy and Tim Reed have
been working full time, as well as I think, Joe Donoghue
probably full time. And a number of us, a number of the
staff have been working part time on this, so it’s a very
resource-intensive effort.

We are planning right now to get the proposed
rulemaking package to the Chairman by February. As you
can see, we're meeting today with the ACRS, and I
understand on Thursday we’ll be briefing the full
Committee. We would like to receive Office concurrence on
the complete package by December.

When 1 say Cffice concurrence, that would mean
all of the affected offices, which would probably be NRR
and the Office of Research, and I don’'t know whether --

I'm not sure if AEOD is involved or not.
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We would thken forward the package to the CRGR;
we briefed them just, I think it was about last week, and
gave them a briefing on where we were wich the Rule and
what some of the issues were. We would like to meet with
them in January and hopefully have them recommend to Mr.
Taylor, their approval to go forward with this.

We would then propose, hopefully, that the
Commission is satisfied, issue the proposed Rule and Reg
Guide around March of ‘97, and depending -- there’s a lot
of "if’'s" in here, obviocusly -- but depending upon the
nature and extent of public comment, and our ability to
revise the package and get it reissued through the system
again, we are shooting for getting final Rule out, March
of '98,

Now, one of the interesting things about this
rulemaking is, we have not been off developing it by
ourselves; we have been interacting extensively with the
industry and with the Nuclear Energy Institute. We meet
periodically, both at the technical and at the management
levels. I think our next meeting at the management with
Executive Committee is what, November -- I'm sorry?
November 20th.

So we meet probably about once every two or
three months with the Executive Committee; Mr. Tuckman is

the Chairman, I believe. And then the technical
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committees, the technical groups, the staff, meet
periodically -- usually about that same frequency -- to
try and hash through a lot of the technical issues.

The goal, obviously, is to resolve as many of
these technical issues and differences as possible within
the time constraints. Now, let me not characterize this
as a negotiation process, okay, but rather it is one in
which the industry has the opportunity to provide their
perspective and their concerns, etc., to the staff, in
which we can then see if we need to make any adjustments.

But it is not a give-and-take. I mean, you
know, the staff is responsible for developing the Rule,
not the industry. But nevertheless, it is much better to
try and work a lot of these things out in advance rather
than get them all when you put out the Rule.

There are still technical differences, okay.
My guess is that we narrowed a lot of them down and
eliminated a lot, but there are still some regarding the
Rule and the associated Guide and the risk work, and
you’ll probably hear about these during the presentations.

Nevertheless, you know, we can’'t keep the
process up forever. At some point we have to say, we're

going to get this Rule on the street and get going with

it. And if the differences -- and particular with the Reg
Guide -- I mean, if there are parts of a Reg Guide that do
NEAL R. GROSS
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12
prove to be a problem down the road, you can change a Reg
Guide. You know, you have to go through the process but
it’s not as difficult as trying to change a Rule.

And I think the Rule framework is very
general, as you’ll see. So within the context of a Reg
Guide I think that there are further refinements if we get
new information. They can be accommodated down the road.

But we would also recognize that during the
public comment period we would have opportunity to make
any more adjustments.

My last slide -- before Mike comes up here --
I want to point out two significant policy considerations
that the Staff is dealing with now, and I think would be
important that the ACRS be made aware of these, and if you
have any input on these we would appreciate it.

One is the severe accident risk. This is a
performance-based, risk-informed Rule. When I say risk-
informed it means we have to consider risk in terms of
what we are allowing the industry now to do within this
framework.

This Rule obviously, could allow some
relaxation of the current criteria, current tech specs for
steam generator repair. For example, the 40 percent
through wall. You know we’ve already gone to a voltage-

based for the Westinghouse plants with the drilled hole
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tube support plates, which doesn’'t really depend on
actually being able to physically measure a type of
degradation or a depth, okay. 1It’s based on a voltage,
okay, and the correlation between the voltage and
parameters such as burst pressure and so forth.

That could allow, in theory, cracks to exist
that are beyond 40 percent through wall, okay. But we’'ve
rationalized the acceptability of that based on other
parameters. It’'s very likely that the industry -- I know
that Commonwealth, for example, has been pursuing a
voltage-based approach for circumferential cracks.

They're not there yet, but nevertheless, somewhere down
the road I think they will be pursuing that, trying to get
staff acceptance and so forth.

Within the framework of a Rule they would be
able to do that provided they demonstrated that they had
the supporting database and so forth. The question is, is
have they affected risk? As you know, you may say, well
this may work fine for the design base -- within the
current design basis, which would be like steam line break
and so forth and the differential pressures -- but have I
done something that makes the risk go unacceptable when I
look at a severe accident?

And so the question is, how should we address

that within the framework of this Rule, as a risk-informed
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Rule? You’ll be hearing a lot more of that from Joe
Donoghue, but I think it’'s something that’s very important
because we believe that at least, for part of the Rule,

risk assessments will have to be done by the industry.

The second issue is one which I -- in my
probably two-and-a-half years now -- two-and-three-quarter
years since I1've come back to NRR, became aware of -- and

that is, when one goes to a performance-based approach --

as I said before, right now the way we work is that if the
industry wants to use a new repair criteria, new plugging

criteria or the like, they come into the Staff; they have

to get our approval before they can use it.

They’ll have to submit information, we review
it, we write a safety evaluation report -- it can be
plant -specific or generic -- but the point is, is that the
Staff has reviewed and approved it and found it acceptable
before it gets used.

In a performance-based Rule, the industry
basically now, assumes that responsibility. They set the
performance criteria and they demonstrate that they meet
the criteria. But in terms of developing new
methodologies and applying them, this now falls cn the
industry’s shoulders, and the staff does not get involved
other than through an inspection process or through

inspecting to confirm that they’ve met the performance
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criteria.

One of the problems is, is that the industry
has submitted a number of proposals in the past for
alternate repair criteria, or plugging criteria. And none
of these the staff has found acceptable first-time out.
It has required extensive review by the staff, the
industry has been usually asked to provide substantially
more information to support, technically support their
proposal, and in some instances the end product was a
substantial scale-back on what the staff actually would
allow versus what the industry originally wanted.

So one of the concerns is that if we are not
doing a review up front, most of -- you know, I would
argue that a lot of the proposals that the industry has
put forth in the past would be in place today if the Rule
were there. Because the Staff would not have reviewed
this in advance and the industry would have found it
acceptable if they, you know, felt it met the criteria.

That'’'s not necessarily bad, okay. I don’'t
think we could point to any one case and say that if the
industry proposed what they wanted to -- except in one
case which I just found out about -- but if the industry
went forward with their criteria that they had originally
proposed, say a utility did, that it would have resulted

in failures.
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I do know that at Braidwood, they did not want
to perform a mid-cycle inspection at Braidwood; we could
not accept that. They did perform the mid-cycle. My
understanding is -- and this is just new information --
that they did perform in situ pressure testing and they
had a number of tubes that then leaked. And the ques:ion
is now, why?

They were trying to convince us that they felt
that they would be able to show that they had demonstrated
tube integrity up through the next inspection cycle. And
some of these leaked at a lower pressure -- I think 1300
pounds or so -- so there’'s a question here now.

But the real question we have is, how much
flexibility is the staff really willing to give away to
the industry in terms of being able to go forward with
alternate repair criteria and the like, before we get
involved. Again, if somebody says, you know, we don’'t get
involved until the plane already crashes.

Maybe that‘s a crude way of putting it but the
fact is, is that we would get involved now as part of an
inspection program. In which case we would be inspecting
licensee’s programs to determine, hopefully, that they met
the intent of the Rule, and then we would be also
inspecting when did their inspections, to make sure that

they met the performance criteria.
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But again, it’s after che fact. 1If they
didn’'t meet the performance criteria it indicates there’s
something wrong with their program, you could be in
enforcement space, but again, it’s after the fact, it’s
not before the fact.

This is a question that we're ustruggling with
right now. How much latitude do we want tc really give
up? I point out that the industry right now as you know,
in a deregulated environment, is under severe financial
pressures.

There’s a tendency for plants to want to
shorten their outages as much as they can, therefore --
and usually you don’t know what you find in your generator
until you open it up and take a look. A lot of plants
have gotten surprised during an outage, and is, you know,
if they want to get back online in a week they’'re usually
in asking us for some approval for some new method and
they want approval within a week. We just can’t do it.

So I think there’s an overall question here of
how much flexibility are we willing to give up at this
point with a performance-based rule. And I'm not really
advocating one way or the other; I just want to make sure
that the Agency goes into it with its eyes open and
understands, when we do promulgate the Rule, what the

responsibilities of the industry are versus the staff,
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compared to what they used to be.

Because right now people are satisfied that,
you snow, if the staff has reviewed and approved it before
it gets put in place, we feel comfortable with it. 1In
this case now, the industry will have done that and we
will be doing it more on an audit monitoring basis and
during the inspections.

With that, let me turn it over to Mike, unless
you have any questions.

CHAIRMAN SEALE: Yes. You very rightly point
out the rather different relationship between yourself and
the licensee, if and when this Rule is adopted and then
put into place. It strikes me that that mode of operation
will call for a much more decision-oriented role for the
in-plant inspectors, because they’ll have to be familiar
with the specific implementation of the Rule at that
plant, and have gone through some kind of rationalization
of that particular program relative to the overall intent
of the Rule.

Have you looked -- and it’s probably a little
early for it except to recognize that it’s a problem --
gomewhere down the road it seems to me that there has to
be some consideration to the special demands that are
going to be put on the inspectors in the plant, and some

concern for the license, if you will, that you give them.
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How do you prepare them for this somewhat different role?

MR. SHERON: Well, we have two approaches
right now. One is that we will be preparing an inspection
module for inspectcors that are going out to inspect the
implementation of the Rule. The second is that hopefully
-- and this is what we would hope -- and that is that with
a performance-based rule out there, we will not have as
much of a Staff back here at headquarters -- spun up
around the axle you might say -- trying to work on plant-
specific proposals that keep coming in during outages.

We would have more staff -- I won’'t say a lot
-- but we would have some of the Headquarter’s staff now
that normally was typically reviewing these plant-specific
submittals, available to go out on the inspections with
the Regional Inspectors. This will provide some training,
you know, some help for the Regional Inspectors as well as
the residents, okay.

And then the third is that we are holding
basically, I guess annual workshops with the regions. We
held one last February at Charlotte near the EPRI NDE
Center, and we touched on certain aspects of NDE to get
them familiar with that. We have another one scheduled, I
think -- is that right? Coming up?

MR. STROSNIDER: We’re in the process of

scheduling it.
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MR. SHERON: Okay. But we decided we would
hold these -- it was agreed by all that were there -- that
these were very beneficial, so we’'re looking at holding
ancther one soon, which we would touch on another aspect
of this.

So you know, it’s sort of a several-pronged
approach. One is that we will be training the relevant
inspectors, you know, the inspectors that will be assigned
to this at the regions through these workshops; we’ll be
preparing an inspection; and we just put out for example,
an enforcement guide to the regions of the current
approach. That will obviously have to be revised. There
will be an enforcement. guide.

And then as 1 said, we will have the
Headgquarter’'s staff, a lot of them like, probably Emmett
and Ken Karwoski and so forth, that have been intimately
involved in this Rule, going out on inspections with the
Regional Inspectors and helping them along, at least
initially.

CHAIRMAN SEALE: Are there any other questions
by any other members of the Subcommittee? Okay.

MR. TUCKMAN: Good morning, gentlemen. My
name is Mike Tuckman. Can you hear me okay?

CHAIRMAN SEALE: Yes sir,.

MR. TUCKMAN: My name is Mike Tuckman; I'm
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Senior Vice President for Duke Power Company. I‘m the
chief nuclear officer for the company and I'm here in a
number of capacities. One, I'm the owner of more steam
generator tubing than any other utility in the United
States, every one of which is a concern of mine.

I‘'ve also been plant manager during steam
generator tube leaks, and we’ve also had at least one
steam generator tube rupture within our company. So I
think I understand the significance of steam generator
performance with the industry.

CHAIRMAN SEALE: You're also buying some new
steam generators.

MR. TUCKMAN: Yes sir. I also have three
units that either have or will have new steam generators,
and four units which we will be trying to maintain the
life of, if you will. Our first unit has been replaced.
It is in operation and it’'s wonderful.

I also am the Vice Chairman of the EPRI steam
generator management program; I think you’re familiar with
that organization. I’'ve had the opportunity to Chair the
NEI steam generator working group for some time now. 1I'd
like to just give a moment or two of background.

The industry, through EPRI steam generator
management program, has been working on steam generator

integrity issues and improvement issues and reliability
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we’'ve probably spent well over a hundred million dollars
of industry resources, through that mechanism alone, not
counting what each individual utiliiy has been spending
relative to their specific steam generators.

In the early 1990s, through the work we'’ve
experience in Europe, the ODSCC at the tube support plate
issue was dealt with in the mechanism we call steam
degradation specific management. And several plants in
the early ’'90s came into the NRC and received approval for
a voltage-based inspection correlation, if you will, which
allowed something different than the 40 percent through
wall which is in your standard tech spec -- or, that each
utility is dealing with.

Those successes I guess, in coming to an
alternate approach in dealing with steam generators, led
the industry to meet with the NRC in July of 1993 down at
the EPRI Center. That meeting was with senior NRC
management as well as individuals in staff that are
associated with steam generator maintenance.

The industry at that time through EPRI, was
proposing a solution, if you will, to those folks which
would need an alternative repair criteria. And that was,
you can maintain your existing tech specs which have the

40 percent through wall criteria, or you can put an "OR"
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gate or an "OR" function into your tech specs which
allowed the use of a specific steam generator degradation-
specific mechanism in a way of kind of characterizing that
mechanisem, if you will.

During the meeting in July ‘93, the NRC staff
felt that the "OR" gate was inappropriate. They felt that
more could be gained for the industry and the NRC by
having a specific rule -- performance-based, risk-informed
rule -- relative to st=am generator integrity. The
reasons were really two-fold.

The first reason -- as you know, in this whole
process there are conservatisms that are placed on
virtually every chunk, if you will, as you go through from
inspection to a repair mechanism, and when you totaled all
that up the amount of conservatism that we were applying
were huge. The thought was that --

MEMBER POWERS:: When you say "huge" --

MR. TUCKMAN: I can’t characterize a number.

MEMBER POWERS:: Well then, how do you know
it’s huge?

MR. TUCKMAN: The NRC staff felt it was large
because of the cumulative effect. There was no
statistical basis for applying the conservatisms. I'll
probably yield to somebody who's more technically

proficient if you want to pursue this line.
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MEMBER POWERS:: It‘s just that, I mean,
"huge" means something and I'm trying to understand how
huge "huge" is. I mean, are we working in the 99.99
percentile range, or are we working in the 30 percentile
range?

MR. TUCKMAN: I can’'t give you a number on
that, sir.

MEMBER POWERS:: Okay.

MR. TUCKMAN: But suffice it to say that there
were conservatisms that were stacked up and there was no
intent to try and statistically deal with those
uncertainties in a way which might give a more realistic
number; let me put it that way.

The other concern that the NRC staff had at
the time was that everybody was complying to their tech
specs and there were plants, quite frankly, that were not
going further than the tech specs in adopting some
industry guidance that we already had. And the NRC had
concerns on dealing with each specific licensee in dealing
-- trying to get a tech spec changed, and it was felt that
a Rule would be a more effective way of getting the entire
industry involved, if you will, to a new level.

I might add at that discussion back in July
'93, the concept of severe accidents was really not

raised. That was something which has come along after as
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we got into the rulemaking process.

One of the other things that we hoped that a
Rule would do would be to encourage the development of new
technologies and we’'d be able to reap some benefit as a
result of having a newer technology if yocu will, so
there’s an incentive to develop that newer technology.

And I'll be the first to tell you that none of us in this
room, NRC or the industry, are happy yet with the degree
of technology that we have for sizing every single
mechanism that we have. But we have put considerable
resources on it and we have made a lot of progress, but
it’s not a perfect inspection technigjue yet.

Brian expressed some concern relative to the
appropriateness, potentially, of a performance-based Rule,
and I think he did a very good job of explaining his
rationale for it. I think some of your concerns deal with
when the industry has come in, typically the submittals
have not been approvecd on the first go, if you will; some
have been rejected.

Certainly, the issue of mid-cycle outages has
been a topic of conversation and concern and interest
between the two parties. I think that’s kind of a natural
thing to have happen, when you have a regulator and a
regulatee., It‘s unusual for them to see exactly eye-to-

eye with the degree of conservatism and comfort they might
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feel.

In sort of a discussion or thought I guess, I
kind of come up with two reasons as to why that is, if you
will. First, there has not been a specific guidance out
there for what the performance criteria and objectives
we're trying to achieve, are. So consequently when a
utility comes in with a proposal for how they would
implement something, there’s obviously questions that
arise for the process.

The other and probably more important, is
that, just a lack of understanding on our part of the
types of information that was necessary to make the
regulator feel comfortable with the decision that he would
have to make.

So not having a criteria what you’re shooting
at, and not understanding the level of comfort, probably
played a part in the reason that a lot of these have not
been approved on the first go.

I think it is fair to say however, that many
of the proposals which have come in after sufficient
questioning goes on, the regulator has felt comfortable
with the proposa.s we have made and have in fact, approved
those; whether it be in some cases to eliminate a mid-
cycle outage on a plant-specific basis, or to approve a

voltage which is one volt or two volts or potentially

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




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

27

three volts in the process.

So as we gain understanding of eacn other,
with the plant not really changing, we have gotten
approval, if you will, on a number of mechanisms that we
use.

MEMBER SHACK: Just let me ask --

MR. TUCKMAN: Yes.

MEMBE" “HACK: Performance-based is always a
thing that confuses me. Why does it necessarily follow in
a performance-based approach that if you have the criteria
-- the performance criteria specified, the licensee has
the flexibility to propose a means of meeting those
criteria -- does it necessarily follow that the NRC can‘t
review the proposed means?

MR. TUCKMAN: Let me talk about that a little
bit. Clearly, what we would like to see happen is that
the Rule -- and I just saw a copy of it just this morning
-- we'd like to see the Rule have some performance
objectives in it; probably a Reg Guide have performance
criteria in it, and then the industry would be responsible
for meeting those criteria, if you will.

1f you think about several other areas -- like
the Maintenance Rule is an example. It’s supposedly a
risk-informed performance-based regulation. The Rule

itself is about that long as you know; the Reg Guide is
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about two pages. The industry document that the industry
has been using to implement that Rule is -- well, it'’s
thinner than the Reg Guide, the proposed Reg Guide you
have today and considerably less detailed -- and the onus
is upon the industry to figure out how to meet that rule
in a way consistent with the guideline.

You certainly have the opportunity to inspect
and if you have an enforcement policy that deals with
whether or not we are accurately or appropriately
implementing that Regqulatory Guide. Clearly, the onus is
on the utility.

A specific slide for another purpose -- but
what was intended I guess, when we met back in July ‘93
was that there would be a Rule -- theoretically a short
Rule, a page or so -- which gave some performance
objectives. It would be a Regulatory Guide which would,
we thought, describe the Rule to some extent but kind of
give some approval, if you will, to a NEI regulatory
document, or an industry document as we’'re calling it.

This industry document would be the process
that you would use for implementing the objectives and
criteria that are in the Rule and the Reg Guide; that'’s
what was intended. And certainly the process that you
used would be available for NRC review and approval

gimilar to the way the NEI document on the Maintenance
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Rule has taken place.

Another example I'm working on, I also Chair
the License Renewal Working Group and there's presently a
draft Reg Guide of about three pages to implement a Rule,
and the industry guideline document has some degree of
detail to it; then the utilities are in turn, implemented.

The thought was that there would be a series
of industry documents down here that would be developed by
the industry under the process that was called out in the
regulatory -- the industry document. And that process
would be things like the inspection guidelines. It would
give you a process of how these guidelines would be
developed and applied.

The primary to secondary leakage guidelines ir
another document that the industry has developed, and
again, under -- if you chase from the Rule down, which the
Rule says you have to deal with operational leakage, a
Regulatory Guide would have some criteria associated with
it. The industry document would tell you how you do it,
and then give you a detailed, fairly specific document on
how you would in fact, monitor for primary to secondary
leakage for a specific criteria -- in this case ODSCC --
but it could be a different type of mechanism would be in
place.

The thought being that the NRC would review
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and approve the process documents, if you will, and
certainly would issue the criteria; but these documents
down here would belong to the industry. They would be
documents which could be changed as needed, as new
technology develops. 1It’'s a whole lot faster, even though
the industry is not super-fast, I’'ll admit that. It s a
lot faster for the industry to change and improve the
documents that we have for dealing with our issues, than
it is to go through the regulatory process in either a Reg
Guide or a Rule.

Now Dr. Seale, one of the things that you
asked about, the enforcement, if you will, of this --
while we’re putting a big onus on the resident inspectors
of the plant, you already have specialists at the region -
- at least I do in Region -- Region 2 does that, inspects
my plants -- that look at steam generator inspections;
they look at a lot of the metallurgical things.

The other thing we have done as an industry
is, we have involved Institute of Nuclear Power
Operations. They've done, I think about eight
assessments, if you will, of plants already, to see how
their steam generator management program is in fact,
performing. And those assessments are typically done by
using a couple of INPO people, but also utilizing experts

throughout the industry to go and inspect or assess the

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




10

12

12

13

14

18

16

17

18

19

20

21

22

23

24

25

31

plants. And INPO has agreed to continue that process.

So there’s a tremendous onus on the industry
to do the right thing relative to their steam geanerators.

MEMBER APOSTOLAKIS: So -- excuse me -- you
would not have the NRC review the four documents at the
bottom?

MR. TUCKMAN: No, it’s really four plus
several more documents -- but no, we would -- they’'re
certainly available for NRC review but we would not be
specifically asking for an SER, if you will, on each
document as it comes up. You have the performance
criteria and objectives and a process. We would be asking
the utilities, the utility industry if you will, to
develop these documents through a process that was laid
out in the documents.

MEMBER APOSTOLAKIS: But isn’t it one of the
main ideas behind performance-basedvregulation that the
licensee will have flexibility to prove that -- to make
its case using acceptable methods -- acceptable in
advance. So these methods down there would not be
approved in advance?

MR. TUCKMAN: Not by the NRC, no.

MEMBER APOSTOLAKIS: Not by the NRC.

MR. TUCKMAN: There’'s a performance criteria

out here, and the performance criteria is not waiting for
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the plane to crash, obviously, and we’ve had that
discussion. We obviously cannot wait for an accident to
occur or anything else, for the NRC to be involved. 1If
you lay out performance criteria up here, you ought to be
able to look at a plan, see whether or not you are in
fact, meeting your performance criteria.

One of the things we talked about is condition
monitoring, and operability evaluations for the future,
and that’'s certainly something that is available to look
at in inspections that would go on at the plant.

CHAIRMAN FONTANA: If the NRC has access to
some of those bottom four boxes, and they look at them and
there’s something in there they don’t like, do they have
any regulatory authority to do anything about itc?

MR. TUCKMAN: 1I've rarely been able to keep
the NRC out of anything that the NRC has interest in. I
would suspect that -- what I would expect to have happen
is, certainly the NRC would be aware of these documents;
if they have disagreement, major disagreement, bring them
up to the industry and say hey, we have a concern here and
have some more dialogue to explain or d.scuss or give
their point of view.

Through this whole process we continually
revige these documents on the basis of information that we

gained, predominantly from utilities that have gone
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through the approval process or industry experience.

MEMBER APOSTOLAKIS: So there would be some
sort of a review then?

MR. TUCKMAN: Yes. I have no problem with the
NRC having access, commenting, etc.

MEMBER APOSTOLAKIS: Your regulatory guide
there, has three to five pages, and the one 1 have here
has 74.

MR. TUCKMAN: Yes.

MEMBER APOSTOLAKIS: What would you throw out?

MR. TUCKMAN: There’s a lot of specifics in
that document, and again, I have not seen the document in
toto. We saw parts of it, back several months ago. But
in general the significant level of detail relative to
inspection, how you do the inspection, specific guidelines
potentially, on how you d> leakage monitoring, that sort
of thing, could b¢ incorporated in the industry document.

MEMBER APOSTOLAKIS: Do you think this is a
risk-informed Rule?

MR. TUCKMAN: I would say that this is more of
an addition to -- I don’'t see the industry gets the
benefit out of this particular -- and I have not read the
Reg Guide. 1 just saw it and just did that here, but it
appears to me that the Reg Guide has so much detail in it

that it has become a very prescriptive regulator.
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MEMBER APOSTOLAKIS: So is it -- I'm trying to
understand the disagreement -- is it the level of detail
that bothers you --

MR. TUCKMAN: Yes.

MEMBER APOSTOLAKIS: -- or also the
performance criteria that are being proposed?

MR. TUCKMAN: I don’t believe the performance
criteria caused us concern. I believe they’re very
similar to the performance criteria we would have and have
proposed. 1It’s a level of detail which exists in the
document and the requirement for pre-approval of virtually
everything, because it will be in the Regulatory Guide.

MEMBER APOSTOLAKIS: Do you have an example of
how the Regulatory Guide of five pages would look?

MR. TUCKMAN: Could I defer that to this
afternoon when we talk about the industry document?

MEMBER APOSTOLAKIS: Sure. All right.

MR. TUCKMAN: We’'ll talk this afternoon. You
can talk about it, Richard? That was the view that we had
back in July of ’'93 when we discussed this topic with the
NRC, and that’s kind of where the industry is.

MEMBER APOSTOLAKIS: I have one more question.

MR. TUCKMAN: Sure.

MEMBER APOSTOLAKIS: Do you think that in a

risk-informed Rule one should see requirements that are
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based on postulated accidents and on severe accidents?

MR. TUCKMAN: The premise in going to this
performance-based rule is that we are doing something
which is more risky and has more risk inside --

MEMBER APOSTOLAKIS: 1It’'s not risky; has risk.

MR. TUCKMAN: Has risk; I'm sorry. Has more
risk than the existing regulatory framework that we are
present.iy inspecting our steam generators to. I don’'t
necessarily agree that what we are going to has more risk
than the existing -- I would call it somewhat arbitrary --
40 percent through wall guideline that we presently have.
I'm not «-

MEMBER APOSTOLAKIS: I guess the question is -
- I mean, in a PRA we don’‘t talk about design basis
accidents. I mean, it’'s free-for-all. You develop event
trees and whatever comes out will be dominant. So in a
risk-informed framework, shouldn’t we follow the same
philosophy then? Why do we need to maintain the idea of
design basis accidents and then on top of those, put the
severe accidents? I mean --

MR. TUCKMAL bl

MEMBER APOSTC. nIS: -- what is the position
of the industry with respect to that?

MR. TUCKMAN: I think the position of the

industry was, we were trying to go from the existing

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




10

L1

12

13

14

15

16

5

18

19

20

21

22

23

24

36

technical specifications to a Rule, and just doing that
did not, by our view, require the consideration of severe
accident.

MEMBER APOSTOLAKIS: So you’'re going the other
way? You don’'t want severe accidents but you would --

MR. TUCKMAN: We would prefer not to have
severe accidents, no.

MEMBER POWERS:: What you'’re saying is, you
want to take the risk out of the consideration?

MR. TUCKMAN: I don’t know that I’'m capable of
answering your gquestion.

MEMBER APOSTOLAKIS: So, I'm a bit confused
now, because I thought risk-informed meant to look at,
basically a PRA -- the framework we have -- and then
define performance criteria that control the risk.

MR. TUCKMAN: The performance criteria that
would be utilized --

MEMBER APOSTOLAKIS: Would be risk-informed?

MR. TUCKMAN: They are risk-informed ‘“o the

extent that you are trying to quantify the amount of risk

MEMBER APOSTOLAKIS: Rivht.
MR. TUCKMAN: -- that stea. generators
contribute.

MEMBER APOSTOLAKIS: Right. So it seems to me
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postulated accidents. Should one? But you seem to be
going the other way. You would still like the idea of
postulated accidents, but not risk.

MR. TUCKMAN: We are basically keeping the
same set of accidents that we presently have to consider.

MEMBER APOSTOLAKIS: The design envelope, yes.
So then the question is, what is it that makes it risk-
informed?

MR. TUCKMAN: Maybe I’1l1l -~

MEMBER APOSTOULAKIS: Keep that.

MR. WELTY: We weren't asking for risk-
informed Rule --

MR. TUCKMAN: You were asking for performance-
based, I guess. You’'re right.

MR, WELTY: We wanted --

MR. TUCKMAN: I'm sorry, this is --

MR. WELTY: Chuck Welty from EPRI. As Mike
said at the start, what we thought we were: going to be
doing was dealing in design-basis space, where -- meaning
with inspection, repair, and design-basi ace, and in
the existing tech specs. Going to a risk-informed,
performance-based Rule has been an evolutionary process
that we’'ve gone forward with at the behest of the staff.

So we really, when we started this whole thing
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we were looking at staying in design-basis space for
inspection and repair.

MEMBER POWERS:: But it’s not at the behest of
the staff; it's at the behest of the Commics=ion.

MR. WELTY: Yes, the Commission. Fine. Again

MEMBER POWERS:: The staff is just their tool
for implementing a decision they‘ve made. I mean, it’s
policy. We don’'t disagree with you.

MEMBER KRESS: I don’t think we’ve ever had a
good definition of what risk-informed means. And in this
context, I suspect it means that if you prevent tubes from
leaking too much, that if you prevent tubes from failing
under both severe accident conditions and just normal
operations within your inspection procedure, then your
intuition tells you that you’ve managed risk.

It doesn‘t tell you what the risk is; it
doesn’t tell you whether it meets an acceptable risk
level. In my view, in a performance-based Rule system,
that’s what risk-informed means. You can’'t really go
through the PRA and tie down the risk level. You have to
accept that your performance criteria does it for you
and it’s a faith acceptance. You don’t have a good
technical basis for saying so.

MEMBER APOSTOLAKIS: But, then, with this
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definition, Tom, it seems to me that the current system we

have is risk-informed because our intuition tells us that

MEMBER KRESS: 1It’s a risk-informed
standards-based. I would not disagree with that at all.

MEMBER APOSTOLAKIS: Yes. But I think the new
idea of a risk-informed system really includes risk, the
quantification of risk.

MEMBER KRESS: Well, what you’re trying to
describe is what I would call risk-based regulation but
performance-oriented, which is another way to go. I mean,
there you can pin down the risk and have acceptable risk
criteria. You can define your performance criteria in
terms of that risk, but that’s risk-based.

MEMBER APOSTOLAKIS: Well, it’s risk-based if
I don‘t include anything else, but risk-informed means I
just take the results of a risk assessment. And I
consider other factors as well. That is how I see it.

But this is not really the issue here. It
seems to me that if we say that -- if our intuition tells
us that this controls the risk, then that’s risk-informed.
I mean, that’s such a broad concept that anything is
risk-informed. So I don’t see what --

MEMBER KRESS: Now you know my problem with

using performance-based regulation because this is
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precisely it.

MEMBER APOSTOLAKIS: Let’s go beyond the
intuition now. Isn’t it -- one of the things we learned
from PRA the last 25 years or so is that we just started
to analyze the plant without really considering these
legal terms, such as postulated accident, design basis
accidents, and so on. You just analyze the risks.

So to have a risk-informed rule that still
relies on postulated accidents and then adds something
else to severe accidents, that to me is a bit inconsistent
with the idea of risk, is it not?

And I thought the industry was going to say,
"Don’t loock at the design basis accidents. Do it on a
risk basis." But then they’re telling you, "No. 1It’s the
other way."

MEMBER KRESS: It'’s not necessarily
inconsistent. See, what you do, you have these
performance or standards that have to be met. And there'’'s
a lot of them, not just steam generator tube. And you
make sure those are met.

Then you loock at the plant from a PRA
standpoint. And you say, "Oh, okay. So its risk status
is acceptable." You can’t connect the two between -- you
don’t know which of these regulations is important or how

they are important through the PRA in determining that
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risk status, but your risk status is met.

Your intuition is what connects the two. And
that’'s the system we have now. That’'s precis=zly what we
have now. And all we’'re doing is saying, "Well, we'’'re
going to determine these -- put these ctandards in terms
of performance."

MEMBER APOSTOLAKIS: Well, when you define the
performance, though, the performance criteria, it seems to
me you start from the risk, from risk.

MEMBER KRESS: If you can. If you can.

MEMBER APOSTOLAKIS: Well, at least you try to
see if you can.

MEMBER KRESS: You try. You try, but you
can’'t always do that. Sometimes you just pick performance
standards that you think will manage the rigk. And that'’s
something like, "Well, let’s limit the leakage rate. And
let’s limit the probability it will burst during the next
inspection period." And you don’t really know. You can’t
really tie those necessarily.

MEMBER APOSTOLAKIS: Shouldn’‘t there be a
convincing case that indeed you can’t do certain things;
therefore, you do this, rather than say, "This is the
rule"? 1In other words, I don’'t --

MEMBER KRESS: I think there should be, yes.

MEMBER APOSTOLAKIS: I don’'t see, for example,
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why by setting criteria on a number of tubes failing under
design basis accidents is necessary. There was no
convincing argument that you need that. There may be one,
but I didn’t see it. I don’t understand that.

Why should the probability of one or more be
this, two or more be that, ten or more be this? I mean,
you know, if we just say that’s my intuition, then we
might as well forget about risk-informed,
performance-based regulaticn. Intuition allows for a lot
of things.

I think this gentleman wants to say something
up here.

MR. LONG: I'm Steve Long with the staff and
NRR in the Risk Assessment Branch. At least my own
interpretation I think evolves a lot on the distinction
between the regulation that we used to do, the regulation
we're trying to do now that’s risk-informed, and then the
regulation that you might call risk-based has to do with
who does the risk assessment and how they use it.

Previously w- had design basis accidents.
They were postulated . sut much thought about the
frequency. And as we gained the ability to do risk
assessments, we started checking to see if things were
really being controlled adequately. And in some places we

found they weren’'t, and we increased our regulatory
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efforts in those areas.

As we've tried to change regulation, the
risk-informed process in my opinion involves doing the
risk calculations as best you can and recognizing they’'re
incomplete, there’s knowledge which you had that you don’‘t
have about the things that you have realized you need to
evaluate but can’t evaluate very well yet.

But the NRC tries to ask, "If I make a
particular regulatory change, what’s the effect on risk?"
Anc it is not departing from the design basis/postulated
accident approach, but is asking, "What is my effect on a
PRA when I make this regulatory change?"

When you cross the line and say, "I'm putting
it into the regulation a number that comes out of a risk
assessment ," I think you’'ve crossed the lin: from
risk-informed to risk-based regulation.

I1f one of your performance standards is that
che number that is produced by PRA not exceed a certain
frequency, I would call that a risk-based regulation. But
if the NRC is, instead, saying, "We have gone through the
risk calculations, and we believe we can change this
two-strength requirement. And that will still give us a
low enough number in our risk assessments," I think you’'re
in a risk-informed but not a risk-based regulatory

approach there.
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MR. TUCKMAN: Steve, kind of like the
maintenance rule. You use the PRA to gain insights. You
don’'t quantify specifically, but you use it to gain
insights as to which equipment you’re going to deal with
under the rule. 8o it’s kind of risk-informed. But then
you are dealing in performance-based relative to the way
the equipment performs.

MR. LONG: 1I'd put your issue a little bit off
to the side of the distinction we were trying to make.
We’re using that to guide an implementation process there,
really.

MEMBER APOSTOLAKIS: I don’t know how much PRA
was used, though. The conditional probability of rupture
of one or more tubes under postulated accident conditions
should not exceed the following.

So where is the frequency of these things? 1
mean, we're just told that you look at PRA, and you say,
"Well, gee, I have the postulated accidents," but I would
also look at their frequencies.

Well, this is very clear that conditional
probability postulated they occur and then make sure the
probability is low. So where is the risk insight?
There’'s no risk insight here.

That‘s not your fault, by the way. It just

came up.

NEAL R. GROSS
COURT REPORTERS AND TRANSCRIBERS
1323 RHODE ISLAND AVE  NW.
(202) 234-4433 WASHINGTON, DC. 20005-3701 (202) 234-4433




10

11

12

13

15

16

17

18

19

20

21

22

23

24

25

45

MR. LONG: I appreciate the discussion.

MEMBER APOSTOLAKIS: But when I saw the three
to five pages, I got a bit excited. I thought you were
going to agree with me. But you were going the other way.
You would rather not see risk at all.

Now, the gentleman earlier from EPRI said that
at the beginning you were not requesting a risk-informed
rule, you just wanted to work with design accidents. Are
you still at the beginning or have you changed your views
now? You would still like to see a rule based on
postulated accidents plus other things? And your
objection is to the severe accident addition here; right?

MR. WELTY: Well, again, this is Chuck Welty.

I guess we’re not objecting right now to much
of anything. We have just now seen the risk part of the
reg guide. We’d like to look at it. Again, as I said
when we started this entire process, we were thinking
along the lines of dealing in the design basis tech spec
arena and in getting a way of using alternate tube repair
criteria to deal with some of the issues that we saw were
possibly overly conservative in this country.

And that was the severe accident discussion in
the risk-informed part of this has come along subsequent
to our initial thinking on this whole thing. And we have

been trying to work with the staff to understand what
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risk-informed is going to mean to us and what it might
ultimately mean.

As I said, this is the first time we have --
today is the first we have seen of the details of how the
risk-informed part is going to be put in the reg guide.

MEMBER APOSTOLAKIS: One last comment. The
thing that really worries me about this is that if this
sets a precedent about what risk-informed regulation is,
we’ll be in trouble because here you have a 76-page
document. And the first 68 pages really have nothing to
do with risk. And then at the end, it says, "Now you do
this, too."

Now, nothing to do explicitly with risk. I'm
sure intuitively several probabilities are there, but
frequencies of accidents and so on are not there unless
there was some analvsis somewhere else that did that and I
haven’'t seen it. That is possible, too. But in the
document that I saw, I don’t know where the numbers came
from.

MR. WELTY: And we would say we essentially
agree with --

MEMBER APOSTOLAKIS: Who agrees?

MR. WELTY: EPRI.

MEMBER APOSTOLAKIS: Oh, I thought it was --

MR. SHERON: At the risk of confusing this
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maybe even more, let me just interject. And this is on
risk-informed. That is, the way we look at it, it’s a
balance. You have to look at various factors. Okay?

For example, if one could argue that on risk
alone the probability of a severe accident was less than
10", for example, I don’'t think this agency would go
forward and allow plants to be built without a
containment.

One has to take into account other factors
besides just risk. And I think to me that’s what
risk-informed means, and that is that risk is one factor
of many. I think, George, you said that. You have to
look at a balanced approach. You have to look at what the
deterministic defense-in-depth type of criteria are. You
have to recognize that a PRA is not an end state. There
are uncertainties associated with it.

And you take all these factors into
consideration. And then you make an informed decision on
how you wish to proceed. Now, that decision may include
some deterministic approach, but you also have factored
probablistic thinking into it.

Let me give you an example of an area where
we’'re still dealing with the industry on risk-informed
where, 1’1l be quite honest, they very much embrace the

concept of risk-informed. And that is on the in-service
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inspection and testing. They are proposed risk-informed
or risk-based, whatever they want to term it, in-service
inspection, in which they would base how you would go
about inspecting, where you would inspect, how frequently
you would inspect on risk insights.

If you ask them on their process, you will
notice that all of the conclusions they reach are that you
need to do less inspection. If you ask them, "Are you
using the risk-informed approach to determine where you
might need to increase inspection?" they will tell you the
ASME code is our wall. In other words, that’s good
enough. Whatever the ASME code says, in other words,
that’s okay, but we will use risk-informed to back off
from that.

But if you ask them what the basis is for the
ASME code, it starts getting a little jumbled right there.
And we have told them that they need to lcok at this.

When one goes to start using risk, as George said, you've
got to look at the whole picture. Okay?

You just don’t sit there and arbitrarily
assume some upper limit and say, "Well, that’s the ASME
code" or "That'’'s what a Chapter 15 design basis analysis
calls for, and we won’'t look beyond that."

When one goes to risk-informed and wants to

use risk to back off from current requirements, you've
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also got to look. And you've got to go the other

direction. Okay? We're doing that for severe accidents

with the steam generator rule. We’'re looking and seeing

what it means if we were to promulgate this rule.

If we were to allow the utilities to use
alternate repair criteria, which may be a relaxation,
which may allow greater through-wall cracks and the like,
what does this mean in risk-based?

And we’'re doing a lot of calculations. You'’ve
heard some of these where we look at the station blackout
scenarios, where you have the high temperature and high
pressure.

If we were to find out that, for example, a
plant in their PRA, their IPE, for example, walked in and
said, "We have a frequency of 10" for the station
blackout," and we found out that it was a virtual
certainty that every time they got that with their
proposed repair criteria, they’d fail tons of tubes and
have basically a bypass scenario every time, would that be
acceptable? Probably not.

So what we're saying is that when the industry
goes forward and implements this rule and gets the
flexibility that they’re looking for for repair criteria,
they need to consider risk.

They have to look at it for their plant, what
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it means for their plant. They have to look at what, for
example, their station blackout frequency is, what their
frequency is for the high-pressure, high-temperature
scenarios.

They have to determine if the flaw
distributions that they are now proposing to allow to
exist in their generators will produce an unacceptably
high risk from the standpoint of bypass and off-site
release. They have to make a determination.

In other words, we’'re not saying they have to
do something. It doesn’t necessarily mean they’'re going
to have to go out and fix their plant, but what it means
is they’'re going to have to consider it and make an
informed decision whether or not they’ve got a problem or
whether they can live with what they’re proposing.

Staff will review that as part of the
inspection process. And if we have difficulties with it,
we’ll deal with it. But that’s all we’re saying.

Industry has to account for risk when they go forward with
this.

CHAIRMAN SEALE: Well, I think it’s pretty
evident that there'’s considerable agony about and somewhat
differences of opinion with regard to the implementation
of this whole process. But I think we’d better try to get

on with it at this point and perhaps --
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MR. TUCKMAN: Let me just close with saying we
have been making suggestions. We have not been
negotiating with the NRC for about three ind a half years
on this particular topic. In many areas the comments have
been fruitful, and a number of the industry documents are
being revised to reflect that progress we have been
making. This afternoon we’ll kind of go through the
industry approach, if you will, on how we’'d like to see
1

Thank you very much for your attention.

CHAIRMAN SEALE: Well, thank you very much,
Mr. Tuckman. I think everyone kind of understands maybe
what the sort of problem here is in this whole discussion.
And so as we hear now from the staff for a bit and then
hopefully from the industry as well, perhaps we can draw a
finer bead on exactly what it is we’'re trying to
accomplish here.

I certainly don’t want to cut off everybody as
long as we’re having fruitful and useful discussions. On
the other hand, there are only so many hours in the day.
So let’s proceed.

Mr. Strosnider, I understand?

MR. STROSNIDER: Yes. Jack Strosnider. Is
the microphone working?

CHAIRMAN SEALE: Yes, sir.
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(Slide)

MR. STROSNIDER: I’'m Jack Strosnider. I'm
with the Division of Engineering in NRR. I guess from
that introduction, you want me to answer all of the
questions that --

CHAIRMAN SEALE: Clearly, clearly. Yes, sir.

(8lide)

MR. STROSNIDER: What I had planned on doing
was to try to go through first some of the attributes that
we were striving to build into this rule, make a few
comments about those. Then I want to actually go through
the text of the rule itself, and I want to give some big
picture rationale as to the various parts of the rule and
why it’s there.

There will be follow-on technical discussions,
which I think will provide some more of the technical
basis. And, in fact, with regard to risks, there are a
number of -- there’s a lot of calculations, a lot of
analysis that has been done that will be covered in some
of the later presentations. And ultimately it will be
published.

So to start off with some of these attributes,
some of these you have been discussing, performance-based,
you will see when we go into the rule that we’re talking

about monitoring against established performance criteria.
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One of the things I want to emphasize when you
look in the rule is that it’s not prescriptive. If you
look at the current regulations, current reguirements; for
example, Code of Federal Regulations referencing certain
parts of the ASME code, when you go into that, there are
very prescriptive ways, manners in which you do
inspection, for example. You won’t find that in this. We
den‘t tell people how to do inspection. Okay.

There’'s guidance on -- in the rule, the
expectations that inspection -- when you hr r more about
the reg guide later, you’ll see that there’s guidance on
how you qualify inspection methods, but it doesn‘t tell
you what method to use: eddy current, ultrasonic,
radiography. Whatever you can get in there and make it
work, that’s fine.

So I want to emphasize it’s not prescriptive.

CHAIRMAN FONTANA: Who demonstrates the
particular inspection procedure, how it relates to the
probability of that tube failing on the various loads that
are imposed on it?

MR. STROSNIDER: The licensee.

CHAIRMAN FONTANA: That’s his job? Okay.

MR. STROSNIDER: And the guidance in the reg
guide is basically that you have to take in -- you have to

quantify uncertainty, for example, in sizing defects and
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take it into account in your assessments.

CHAIRMAN FONTANA: Okay.

MR. STROSNIDER: But that’s up to the
licensee. They have to perform that.

Risk-informed. Okay. We consider safety
functions under design basis and severe accident
conditions and from the numbers which are in the
regulatory guide and in these performance criteria are
based on PRA insights.

They'’'re based on risk assessments that have
been performed and confirmed that those numbers provide an
acceptable level of risk.

MEMBER APOSTOLAKIS: Where can I find that
information?

MR. STROSNIDER: Well, you’re going to hear
gsome of it presented later in the presentations. And I
helieve there is a NUREG report in preparation. 1It’s not
in your package now.

MEMBER APOSTOLAKIS: 1It’s not in the package?

MR. STROSNIDER: Yes, you’re right. You

thaven’'t seen it. You’ll hear some more of it later today.

MEMBER APOSTOLAKIS: So this conformed, then,
could include design basis?
MR. STROSNIDER: Yes. I wanted to actually

comment on that. You brought it up earlier.
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Risk-informed. If you look at the Commission policy,
risk-informed -- and it emphasizes maintaining
defense-in-depth. Right?

If you go back and you look at how you
maintain defense-in-depth, you have a licensing basis for
the plant, which assumes that you’'re going to meet certain
general de ign criteria. And the intent is that the
licensing basis and the GDC need to be satisfied.

It's a compliance issue. And you can’'t ignore
the compliance issue based solely on a PRA. That would be
risk-based. This is not completely risk-based. 1It's
risk-informed.

So we're looking at the results of PRAs to
give us insights on whether we have established
apnhropriate criteria and whether there are weak spots,
whether there are places where there’s too much margin,
trying to use that to make informed decisions.

Bu'. in a regulatcry space, you have to deal
with compliance issues also and licensing basis. And
that’s part of what’s in this rule.

MEMBER APOSTOLAKIS: But the licensing basis
can be changed. I mean, we have been talking with the
staff. Last week we had a meeting talking about proposed

changes in the current licensing basis. So it’s not that
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MR. STROSNIDER: 1It’s certainly true, but it
is not the intent of the steam generator rule to change
the basis upon which the plants are licensed. I think
that’'s a bigger question.

MEMBER APOSTOLAKIS: Let’'s say that someone
goes crazy for two minutes and asks you to make this rule
as prescriptive as you can. How will you change it? Now
you say it’s not prescriptive. What would you put in here
that would make it prescriptive?

MR. STROSNIDER: I wouldn’t. There’'s a real
down side to prescrip: .ve regulation. We’re trying to
avoid it. A prescriptive regulation is a regulation which
-- 1 gave the example earlier -- says, "Go use a certain
type of eddy current method and calibrate it in this way.
And do as follows." We don’t want to do that.

History has shown that that is not the best
way to go because what happens is the technolcogy improves,
and you have frozen it. The type of degradation changes.
And you're not using the best technology to address it.

BO ==

MEMBER APOSTOLAKIS: When is this --

MR. STROSNIDER: That's an example of what you
could have in a prescriptive regulation, but we certainly
don't want to do that.

MEMBER APOSTOLAKIS: When is this NUREG coming
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out ?

MR. STROSNIDER: The schedule ca.ls that it
would go out for public comment -- oh, the NUREG?

MEMBER APOSTOLAKIS: Yes, NUREG.

MR. STROSNIDER: It would be part of the reg
impact analysis. |'d have to refer to --

MEMBER SHACK: George, just on a philosophical
point of view -- I mean, I know you object to mixing
severe accident design basis. But suppose -- and I

actually thought this was the way the argument went --
when you looked at the design basis, that bounded many of
the scenarios you would worry about in your PRA.

The thermally induced severe accident was
added because that was something that wasn’'t accounted for
that was a significant contributor to risk that wasn’t
controlled by looking strictly at design basis accidents.

So the notion of the design basis accident was
there, not brcause it‘s the design basis accident, but
because, in rfact, it does control risk for r great many
scenarios.

The thermally induced severe accident one was
added one because that was a scenario that wasn't
accounted for. But it’s risk-informed in the sense that
you'’ve now added that because there was something missing

in the old rule which focused on design basis that missed
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the significant risk contributors assuming that all of
this is true.

MEMBER POWERS: And it also prunes out a lot
of your event trees, things that you den’t have right now.
For instance, you don’t have to worry if the ECCS induces
an accident by looking at the design basis.

MR. STROSNIDER: I think just to follow on on
that thought, if you look at design basis accidents, main
steam line break, for example, 1 think you basically view
that as a surrogate for all the other sorts of transients
and events that might occur and you're trying to bound
them with, for example, a main steam line break.

1t doesn’t mean that you expect the main steam
line break is going to happen. We recognize it’'s a low
frequency. But it bounds all of these other events, which
you may not have accounted for in your risk assessment
because you’'re just not smart enough to see them.

Dr. Shack brought up the additional issue of
thermally induced; that is, severe accident in thermally
induced tube failures, which are not covered by the design
basis accident. When we look at the risk assessment, if
we see that that’'s a significant contributor to risk, then
we need to address it. That’s risk-informed.

CHAIRMAN SEALE: But, again, it’s a surrogate

for all bypass events. So in a sense it’'s that accident,

NEAL R. GROSS
COURT REPORTERS AND TRANSCRIBERS
1323 RHODE ISLAND AVE., NW
(202) 234-4433 WASHINGTON, DC. 20006-3701 (202) 234-4433




10

2l

12

13

14

15

16

17

18

19

20

21

22

59

but it also covers all of those things or at least it
addresses the issues that are involved if you have any
kind of containment failure.

MR. STROSNIDER: Well, I don’'t want -0 suggest
that there’s a design basis severe accident. There’s a
number of different transients that were evaluated.

CHAIRMAN SEALE: I understand. I understand.
Yes.

MR. STROSNIDER: But yes, you try to gain some
insights from that and say, "Am I missing something that's
significant?"

MEMBER APOSTOLAKIS: So the insights irom the
PRA can only be negative?

MR. STROSNIDER: No, not true. PRA could alsz
show that you have a very low risk in certain areas. One
of the issues that was brought up by Mr. Tuckman was the
idea that you had a lot of conservatisms built on top of
each other. I don’'t know that anybody has really been
able to quantify that.

But if you look, for example, at calculating
leak rates at a 95/95 level and then you look at doing
your dose calculations for each parameter at 95/95 and you
end up with -- I don’'t know what it comes out, but you can
look at that from a risk point of view using best

estimates, using Monte Carlo methods, et cetera, and
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perhaps determine that that’s too conservative a way to do
it. And then you go back and you adjust those parameters.

So risk-informed can go either direction. It
can suggest chat you need to have more stringent
requirements. It can suggest that there are some areas
where things can be relaxed.

MEMBER APOSTOLAKIS: So when you look at the
design basie, you have rthat attitude and say maybe some of
the requirements are not really needed?

MR. STROSNIDER: I'm not going to change the
licensing design basis GDCs for the plants. Okay? We’'re
going to have to satisfy that. And that’s a bigger issue.
I1f somebody wants to change the way we do that --

MEMBER SHACK: But you have a change. You've
gone from a conditional prchability of failure for a tube,
rather than a 40 percert crack. I mean, between the two,
I find it much easier to diaw the connection between risk
and the conditional probability of failure than I do a 40
percent crack.

MR. STROSNIDER: But we also went through the
thought process to convince ourselves that with those
numbers, we were still satisfying the GDC.

MR. SHERON: You also did it for the
structural criteria; right? There’s an option?

MR. STROSNIDER: Yes, there is an option.
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When we get into this, we’ll talk about them a little
more.

MR. SHERON: No need to meet the ASME code.
There’s an option for meeting probablistic criteria.

MEMBER SHACK: Yes, but George'’s point was
that probablistic criteria seemed to float out of space
somewhere.

ME. SHERON: Yes.

MEMBER KRESS: But you're going to tell us
it’s not.

MEMBER SHACK: You're going to tell us where
it came from.

MR. STROSNIDER: Yes, there needs to be more
discussion on that.

(Slide)

MR. STROSNIDER: Adaptable. Here we’'re
talking about and in the last presentation that we made in
June, I guess it was, we talked about the changing forms
of degradation and how the inspection methods might have
been adequate back in the late ‘'70s or early ’'80s, that
you need to be using different methods today based on the
type of degradation; also adaptable to new inspection
technologies.

There's the capability to collect and process

a lot more data today than there was 20 years ago, which
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allows you different sorts of assessments.

Also, there'’'s improving sensitivity in some of
these inspection methods. So we want the rule to be
adaptable. So we don't want to prescribe exactly how the
inspection should be done, just how to qualify it.

We want to provide an incentive to provide the
best inspection technology. This has proven to be a very
difficult area. There’'s a real dilemma here. All right?
And I think it gets down fundamentally that if you look at
NDE technology, the way it progresses is you typically
develop the capability to detect defects before you
develop the capability to size them. All right?

Now, I think from the industry’s point of
view, there’'s value in going in with more sensitive
metnods to know what’'s in your generator, to be able to
plan. There’s ecowicm' '~ incentive certainly.

But then you loock from the regulator’s
perspective, and you say, "Hey, if you detect something, I
need to analyze it. I need to assess it. I need to
determine its significance."

If you can’'t size it, the situation we have
been in is pretty much plug on detection. So there’s a
dilemma in the sense that we want to encourage people to
use the best inspection technology, but there is often a

down side in that you end up plugging a lot of tubes,
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which people might argue they don’t all necessarily need
to be plugged. Unfortunately, you don’t have the
technology in hand to make the case why not. So that'’s
been a difficult area.

(Slide)

MR. STROSNIDER: Okay. Then another attribute
which we feel is very important -- and there was some
discussion earlier this morning with regard to the role of
inspectors in the region and inspection and enforcement.

We do believe that it’s very important to have
a rule which is enforceable. We think that’s part of the
key to performance-based regulation because if you look at
the overall framework, the onus is now on the industry.
And we're basically; that is, the NRC, is looking at it
after the fact. There needs to be some enforcement basis.

And this needs to be very clearly specified.

I think not only for the NRC’s interest so that we can
have a clear nexus in our enforcement but also so that the
industry recognizes wiiat the expectations are.

And we heard earlier about making submittals
when you don’'t know what the criteria are. think
it’'s important that we lay out some enforcement basis.

And you’ll see in the rule where, in fact, we put some
portions in that rule which are directed at this. And

1’11l point those out.
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(Slide)

MR. STROSNIDER: So the next I guess dozen or
more viewgraphs basically have broken the rule into
various parts. And I'd like to just go through and
indicate what’s in each of those sections and then provide
some of our rationale.

The first paragraph deals with applicability.
It's fairly straightforward. The rule applies to all
pressurized water reactors. And we heard some discussion
earlier. We believe that the requirements need to be
updated for all plants. This is the way you capture all
the plants.

But I do want to point out that the rule and
the process here allow flexibility to address both old and
new designe. I think it’'s very important to point out
that some of the replacement generators, the newer design
generators are performing quite well compared to some of
the earlier vintage steam generators. And there could
well be differences in how you manage degradation in those
different plants.

MEMBER POWERS: Can I come back and say, "I
want to do it the way we’ve always done it" and you guys
say "Fine"?

MR. STROSNIDER: Yes. The regulatory guide

actually has a default position in it in terms of plugging
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criteria. However, there are some other areas where now
we’'re not saying it’s fine; for example, qualification of
inspection methods.

Under a performance-based approach, we think
it’s very important to understand, gquantify the
rel’ability of your inspection methods. So there are some
additional requirements there.

There’s also an additional requirement in
terms of performing a forward-looking what we call
operational assessment to give yourself some confidence
that you’ll satisfy performance criteria at the end of the
upcoming cycle.

Current regulations and tech specs say you can
plug it 40 percent. You don’t have to take into
consideration growth rate, NDE uncertainty. They're
implicit in that 40 percent. But you don’'t need to look
at your plant-specific values. Under the new rule, you’'d
have to assess that.

So there are some differences. There are some
things that are more stringent than what currently exists.

MEMBER POWERS: And why wouldn’t I think
that’'s a backfit? It is?

MR. STROSNIDER: They will be a backfit. Then
it has to be assessed as a backfit. That’s the
applicability.
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MEMBER SHACK: I mean, it is a backfit; right?
And it will be assessed as a backfit?

MR. STROSNIDER: Yes, is and will.

(Slide)

MR. STROSNIDER: Looking at the requirements,
this first paragraph provides the objective of the rule.
And then it goes on to talk about the safety functions.

MEMBER APOSTOLAKIS: That'’'s not the
requirement, is it?

MR. STROSNIDER: Excuse me?

MEMBER APOSTOLAKIS: It seems to me the
requirement, the statement of the requirement ends at the
fourth/fifth line. I don’'t see why the rest of it is a
requirement. "Intended safety functions," period. The
rest --

MR. STROSNIDER: Well, "Requirements,"
basically that’s a title that comes out of the
regulations. There’s a whole bunch of paragraphs in here
that are lumped under "Requirements.® But I agree. They
involve some discussion as well, yes.

(8lide)

MR. STROSNIDER: The requirement is based or
our objective in this is to precvide reasonable assurance
that the tubes are able to perform their intended safety

functions. But then, as you point out, there is some
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discussion, but it does seem appropriate to define what
those safety functions are. And that’s what the rest of
the paragraph does.

CHAIRMAN FONTANA: That slide you just took
off, the last sentence is a potential can of worms.

MR. STROSNIDER: Yes. 1 was going to get to
that.

CHAIRMAN FONTANA: You were going to get to
that. Okay.

MR. STROSNIDER: I wanted to point out a
couple of other things first. In terms of safety
functions, steam generator tubes perform as part of the
reactor coolant pressure boundary, also containment
function. This is one of the things that’s been pointed
out before. They have a dual role, which is unique.

They also form a heat removal function during
accidents to allow you to get the plant cooled down and
keep it cooled. You have to be able to mitigate design
basis accidents, which involves doing all of thos=z things.

Severe accident consideration is specifically
addressed. Okay?

(8lide)

MR. STROSNIDER: Tubes are relied upon to
maintain their integrity consistent with containment

objectives venting uncontrolled fission product release
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under conditions resulting from core damage severe
accidents.

Risk-informed. This is our intent here. Most
of this discussion up here or a lot of it is driven by
design basis considerations, but we also recognize that
there’s a potential for the thermally induced, which could
lead to containment bypassing and could present some risk.

So what this is indicating here is that you
need to consider at least what the risk is associated with
this.

CHAIRMAN FONTANA: There are 2 ways of -- more
than 2 ways, probably 100 ways, of looking at that, one of
which is there is a containment objective that says that a
containment failure will be 10 percent. The probability
of a containment failure, a consequential containment
failure, is 10 percent, which I don’t think anyone at this
table really likes very much.

Another way of looking at it is tha' there
shouldn’t be a release to the environment beyond a certain
number which has a probability beyond a certain value. To
do that -- you know, to do a PRA, you do a mechanistic
analysis, first as a probability of failure, then a
fission product release, fission product release, through
the tube failure that you calculate, then the attenuation

of the fission products as they go from the core through
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the tube failure through the secondary system and so on.
And that depends on whether you’ve got a main steam line
break or what other failures you’'ve got.

So the only real way of looking at this, I
think, is to do a PRA with good mechanistic analysis of
fission product release and transport and then see where
you start drawing the lines.

MR. STROSNIDER: I understand. 1’d like to
defer some of that discussion to when the systems people
are talking about the reg guide and approaches here.

CHAIRMAN FONTANA: Yes.

MR. STROSNIDER: But I would make the comment
with regard to the rule that we’'re not specifying how this
is accomplished. We're not specifying whether it’s the
type of analysis you just described, whether you try to
accomplish this by managing the distribution of defects in
your generator or whether you demonstrate this by doing
the risk assessment, which includes frequencies and
mechanistic assessments of tubes.

There’'s a number of ways you can get here, and
I think you’ll hear some more discussion about that. it’s
really: How do you implement this? And some of that is
discussed in the reg guide.

CHAIRMAN FONTANA: Okay. thanks.

MR. STROSNIDER: Okay. Moving on to the next
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paragraph, basically you have some reporting requirements.
And we’'re looking for prompt notification if the
performance criteria are not met, talking about 24 hours
after the licensee makes that determination consistent
with some other reporting requirements in the regulations.

It allows the NRC to take appropriate actions,
which basically is to talk to the licensee and understand,
first of all, what the situation is. There could
potentially be enforcement follow-up on that depending on
the circumstances that led to it.

The licensee obviously is responsible for any
corrective actions, but we want to know about that quickly
so we can respond and be involved in the assessment.

(Slide)

MR. STROSNIDER: Now, the next paragraph we
get into performance criteria. These were all on one
sheet at one time, but they got reformatted. I want to
point out they provide reasonable assurance the tubes are
performing their safety function based on a comparison
with NRC-approved performance criteria.

Now, there’'s a significant difference here
between this and the maintenance rule, which is one of the
perforuance-based regulations that people like to look at.
We're saying here that the performance criteria will be

approved by the NRC, as opposed to licensees establishing
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performance criteria themselves. All right?

Our rationale here, if you go back and look at
the maintenance rule and you look at the components that
are covered by that, those most safety-significant
components -- and there can be some definition discussion
there, but the most safety-significant components are
covered in the technical specifications. There are
already requirements.

And the maintenance rule didn’'t take those
things out of the technical specifications. All right?
There are other components that were not addressed in the
technical specifications, balance of plant, et cetera,
where the licensees established their own performance
criteria.

Steam generator tubes are covered by the
technical specifications. All right? And we believe it'’'s
appropriate if they’re going to be maintained to a certain
performance criteria for NRC to review and approve those
criteria.

So that’s our rationale for saying that it
should be approved, reviewed and approved. There are some
other arguments that go in there in terms of looking at
consistency between plants and things like that.

Now, if you look at --

CHAIRMAN SEALE: In the range of events you

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




10

11

12

13

14

15

i

18

19

20

21

22

23

N
wn

identify there specifically, you do include design basis
accidents and the like.

MR. STROSNIDER: Yes.

CHAIRMAN SEALE: So you're drawing a pretty
broad loop there.

MR. STROSNIDER: I'm sorry? I didn’t
understand.

CHAIRMAN SEALE: You're covering a pretty
broad range of --

MR. STROSNIDER: Right.

CHAIRMAN SEALE: Yes.

MEMBER APOSTOLAKIS: Is consistency a
requirement only? Let’s see. You said that you want to
have consistency among plants. How about the guide
itself? 1Is it supposed to be self-consistent?

MR. STROSNIDER: There’s no requirement for
consistency. That’'s why I said there are some other

arguments. They’'re not regquirements. And certainly the

implementation of this when you look at it could vary from

plant to plant.
As I pointed out, a plant with replacement
steam generators could have a program that looks

significantly different from almost some older vintage

generators. Performance criteria wouldn’t change, but the

program itself might.
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1 (Slide)
. 2 MR. STROSNIDER: If you look at the areas,

3 ||then, saying you should have performance criteria that

4 ||addressed tube integrity, operational leakage; that is,

5 l|leakage that might occur during normal operating

6 ||conditions, and also accident-induced leakage. So those

7 ||are the areas that we'’'re saying you need to have

8 ||performance criteria established in.

9 I'l]l say a little bit more about each one of

10 |ithose. And when we get into the regulatory guide

11 ||discussion, I’'ll give you some specifics on what we think

12 ||they should be.

13 MEMBER POWERS: This is a one-time approval?
. 14 |{|T mean, I come in and say, "Here are my criteria." And

15 ||you guys approve it, and I'm good for those until I want

16 ||to change them?

17 MR. STROSNIDER: Right, yes. But to change

18 ||them, you would have to request NRC review.

19 MEMBER POWERS: But I don’t have to come back

20 |[|levery time I go into an outage or anything like that?

21 MR. STROSNIDER: Not to change performance

22 ||criteria or not to get the performance criteria approved.

23 ||Once they're approved, they're there.

24 But these are fairly high-level. Performance
. 25 ||criteria are fairly high-level. That’s one side of the
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equation which you wouldn’t expect to change. Now, I’l1l
say something later about how you measure the performance
of the tubes against those criteria.

CHAIRMAN SEALE: Dr. Apostolakis has --

MEMBER APOSTOLAKIS: Are the conditional
probabilities listed in the guide calculable? And this is
what you meant by the last line there?

(Slide)

MR. STROSNIDER: Right, yes. Structural
integrity criteria we talk about here --

MEMBER APOSTOLAKIS: No. I'm referring to the
previous viewgraph.

MEMBER SHACK: The criteria said "measurable,"
then in parentheses '"calculable."

MEMBER APOSTOLAKIS: "Measurable" and
"calculable." Are these conditions of probabilities here
performance criteria?

MR. STROSNIDER: I’'m glad you pointed that out
because I certainly didn‘t want to pass that up. That’s a
very key point. In fact, this, I believe, is one of the
most important aspects of performance-based regulation.

We use the word "measurable," which may octually --
"calculable" might be a better word.
When we describe the performance criteria --

1’11 give an example: structural integrity criteria,
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which says you should have certain factors of safety
against structure. In fact, we’'re referencing the ASME
code .

Well, when a licensee shuts down a plant and
does their inspection, they have to determine whether they
actually have those marcins. That can be done within NDE
method, in which they measure a defect size and then do
some fracture mechanics calculations, whatever is
necessary, to demonstrate they actually have those factors
of safety. 8So there are some calculations involved.

If you look at the leakage criteria under
accident conditions, it’s even more obvious. When you
look, for example, at Generic Letter 95-05 on the
voltage-based criteria, which is the sort of thing that
might occur under this framework, you need to look at the
distribution of defects in the steam generator, the
probability that each indication might leak. You need to
integrate all of that and come up with some estimated
leakage, which you're going to compare to the performance
criteria.

So, first of all, the performance criteria
have to be measurable. You have to establish a criteria
which you can actually go in and say, "Yes, I meet it" or
"I don't." It doesn’t make sense to have

performance-based regulation if you can’t.

NEAL R. GROSS
COURT REPORTERS AND TRANSCRIBERS
1323 RHODE ISLAND AVE., NW
(202) 234-4433 WASHINGTON, DC. 20005-3701 (202) 234-4433




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

76

This "measurable" and "calculable" 1’11 come
back to later because this ties into: How do you have to
gqualify your inspection methods? How do you have to
qualify your calculational methods? And that’s where some
of the philosophical discussion comes up of: Does the NRC
need to look at how this is being done?

Toclerable. And I think there were some
comments the last time I presented this that that’s not a
very good choice of words. What this means is there has
to be margin beyond the performance criteria. If you fail
the performance criteria, that should not be an
unacceptable catastrophic situation. All right?

And if you look at what we’re posing in here;
for example, ASME code factors of safety on the structural
integrity, it’s a factor of safety of 3 under normal
operating conditiecn, roughly 1.4 in accidents.

So if you exceed it, it doesn’'t mean you've
ruptured a tube. It doesn’t mean you would have ruptured
a tube under main steam line break conditions. But it
means you need to look at what’s happening and say, "Do I
understand what’s going on in my steam generators? Are
some corrective actions appropriate?"

So measurable and tolerable performance
criteria, that’s a key part to performance-based

regulation.
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MEMBER APOSTOLAKIS: So are these conditional
probabilities, then, calculable, you think? I don’t know.

MR. STROSNIDER: Well, if you look, for
example, at Generic Letter 95-05 on the voltage-based
criteria, yes. All right? And the industry put in a lot
of effort to develop the database and the methodology that
was necessary to do that.

What the regulatory guide indicates draws a
box around: How do you go calculate those things? It
doesn’t tell you how to do it, but it says, for example,
if you're going to use certain correlations, that you have
to take into account the parameter uncertainty. You have
to demonstrate that you really have a correlation. All
right?

CHAIRMAN FONTANA: In practice, after the
Maine Yankee experience, don‘t you think the NRC will have
to review the calculational approaches?

MR. STROSNIDER: Well, that’s one of the
questions that’s come up. The proposal that you argue in
favor of performance-based -- well, you can argue it
either way. And there are discussions going on as to:
Does the NRC need to review and approve the calculational
methodology so that we’'re comfortable, we have some
confidence that the performance criteria are really being

met?
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1 That's one of the policy issues that Brian
. 2 ||Sheron raised. I think it was the second policy issue he
3 ||raised in his opening statements. And it’'s an area where
4 ||lwe’re looking for some feedback. We’ll probably be
5 |lsoliciting comments from the public, too, when we put this
6 ||out for public comment.
7 MEMBER SHACK: Now, Brian implied in his
8 ||presentation that you weren’t going to review those.
9 MR. STROSNIDER: The way it’s currently
10 ||written, we would not.
11 MEMBER SHACK: Okay. That’s the current
12 ||position, then, not to review the methods?
13 MR. STROSNIDER: Yes, but I believe the
. 14 ||discussions we‘ve had is that when we put this out for
15 |[lpublic comment, we’'re going to ask for some comments in
16 ||this area.
17 MR. SHERON: 1It'’'s also anticipated that we
18 ||lwould probably on an audit basis, I think -- I would like
19 |[to see it when utilities implement this to go out and
20 ||inspect, have the technical staff go out and look at what
21 |{|{they have done to see to what extent they are actually

22 ||meeting the intent to the rule.

23 Basically, we want to ensure that no one is
24 ||playing fast and loose with the rule and the like -- just
. 25 |lwant to put it that way and the like. To answer Mario’s
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question, I don’'t think we would be in the same position
with -- for example, you alluded to Maine Yankee.

Because the regulations there specifically say
that they will use an approved evaluation model. And the
question was, did the staff review and approve what they
were actually using. If we don't specify that it has to
be a staff approved model, then we’'re not on that same
situation.

CHAIRMAN FONTANA: You'’re not in the same
boat.

MR. SHERON: Right.

CHAIRMAN SEALE: Well, you don’'t expect to get
any more leaks through the weak kind of phenomena. It
seemed like every once in a while, it had a new process
that came along and introduced another mode of potential
cracking into the tubes. Presumably, you’ve got the
flexibility in this rule -- or you expect the flexibility
in the performance specs to accommodate any phenomena that
begin to show up.

But I‘'m sure that if they’'re not there, you
would -- I would assume you would remedy that situation or
ask the licensees to.

MR. STROSNIDER: Yes, the intent in fact --
and I don’‘t want to get into a lot of detail in the

regulatory guide, but the guidance in there is that the

NEAL R. GROSS
COURT REPORTERS AND TRANSCRIBERS
1323 RHODE ISLAND AVE , NW
(202) 2344433 WASHINGTON, D.C. 20005-3701 (202) 234-4433




10

|

12

13

14

15

16

1%

18

19

20

21

22

24

25

80

licensee would assess the potential types of degradation
that might occur in the plant and use appropriate
inspection methods.

Now, nobody has a crystal ball, so you’d have
to also look at monitoring primary, secondary leakage.

CHAIRMAN SEALE: Sure.

MR. STROSNIDER: That could still occur.

MEMBER APOSTOLAKIS: Is there a document some
place that shows how to calculate these probabilities with
one or more, two Or more, ten or more? I mean --

MR. STROSNIDER: The regulatory guide provides
guidance on how these calculations should be done.

MEMBER APOSTOLAKIS: Well, actually, what it
says is, you know, there is a number of uncertainties that
you have to include in your cailculations. But is there a
model some place that actually shows how to get these
probabilities?

MR. STROSNIDER: It depends -- the answer is
that there is a model, for example, right now for the
voltage based ODSCC criteria. It’s in a topical report
that was reviewed and approved by the NRC. This framework
would allow new models to be developed as new types of
degradation or as sufficient data are collected to develop
a model to address the new type of degradation.

The industry has already -- you know, they’'re
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interested in developing an alternate criteria for
circumferential cracks at the top of the tube sheet or
axial cracks in the roll transition. If they get
sufficient data that they can put together a model that
satisfies the guidance in that reg. guide, then they would
be able to use that to establish different repair
criteria.

The way this is currently structured, the NRC
would not review and approve that model. If it’'s done
with the context of the reg. guide, it should be
acceptable. That’s the reason that reg. guide is as long
as it is, all right; because our attempt was to draw a box
which says if the licensees operate within this box in
terms of establishing repair criteria, we don’t need to
review and approve it.

The guestion is, have we adequately captured
it in that regulatory guide.

MR. SHERON: Yes, Mr. Tuckman said before
that, you know, one of the problems he had or he saw with
the fact that the staff had never approved a lot of these
correlations and so forth, you might say, that the
licensees first come in with is they don’t know what we're
looking for or they don’t now what the criteria are.

This was -- one of the attempts was to put

down on paper what it is the staff would find acceptable.
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Okay, and presumably, if they come in with a correlation
or a model that follows, you know, what’s in the reg.
guide, this is presumably what we would find acceptable.
And therefore, we would not have the problem that we'’'re
dealing with right now.

MEMBER APOSTOLAKIS: Now, this issue about the
methods, I thought one of the hallmarks of performance
based regulation was that you don‘t tell the licensee what
method to use; but, there is a set of acceptable methods
or approaches acceptable in advance. Now you're saying
that you may not want to review these methods in advance.

So you will do it on a case by case basis? 1
mean, you have to convince yourself that what tuey’re
doing ie correct, right? So, at some point, you have to
review.

MR. STROSNIDER: The way this is currently
structured, we don’t tell the licensees how to do those
calculations. We can’‘t anticipate what the next mode of
degradation is that people are going to want to address.
So there’'s going to be new calculational models developed.

And a circ. crack is different than an axial
crack. The models are going to look different. The
guidance in the reg. guide says if you do it in accordance
with this guidance, we should have reasonable confidence
in it. In fact, it specifies if you're going to do a
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statistical evaluation, what sort of confidence levels you
need to end up with.

All right, and I guess I'm repeating myself.
But the intent was, say, if you develop within these
guidelines, it should be acceptable. The viewgraph that
Mr. Tuckman put up which showed those lower tier documents
which were repair criteria for different types of
degradation, the assumption here is that they would all be
developed and satisfied within that regulatory guide.

And it’s not only the calculational methods.
It involves the inspection method that you’'re using.
Everything has to be looked at in an integrated way. But
assuming that each of those lower tier documents satisfy
what’s in the reg. guide, you wouldn’t need to look at
them. But that is a question, as I said, that Brian
pointed out.

MEMBER APOSTOLAKIS: I don’t understand that.
I mean, what I saw in the guide is advice of this type:
when you do this calculation, make sire you include this
and this and that.

MR. STROSNIDER: Right.

MEMBER APOSTOLAKIS: But that doesn’'t come
close to the actual calculation. So you’'re saying as long
as these documents contain these things, fine? No,

because you have to look at how these uncertainties are
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quantified and accounted for, right? 1 mean, just to say
that I have accounted for the uncertainty in burst
pressu ‘e data scatter and so on, that doesn’t mean much.

MR. STROSNIDER: But it says more than that.
It says you need to account for those; and for condition
monitoring, you need to end up with a 95% probability and
50% confidence. That tells you how you need to integrate
all your parameters and assess it.

MEMBER APOSTOLAKIS: That’'s --

MR. STROSNIDER: Whether it says enough or
not, --

MEMBER APOSTOLAKIS: That’s another problem I
have with that. At some point, we have to discuss that
too, because I don’t know what that means.

MR. SHERON: Just as one example is that they
first -- the industry first started going down the road of
trying to size circumferential cracks. What they learned
is that they couldn’t correlate what they were seeing.
And so now they’'re moving towards a voltage based approach
which doesn’t really loock to an actual depth size, okay.

Again, you know, this guide is basically
saying regardless of what apprcach you use, okay, these
are the kind of things you need to consider when you use
whatever methodology you decide to go with. So in other

words, a prescript!ve guide would say you must develop
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something that measures depth period.

Okay, we’re not doing that. All we’re saying
is that, you know, whatever method you use to reach your
end state which is to show structural integrity, you know,
follow these approaches for developing correlations, etc.
But we don’'t tell them how to do it. I don’t say use --

MEMBER APOSTOLAKIS: I understand that. But
after a correlation is developed, then you will review it,
right?

MR. SHERON: No.

MEMBER APOSTOLAKIS: You will not review it?
If it is used --

MR. SHERON: They do it througi. the inspection
process just to convince ourselves, okay; but there is no
requirement that the staff will have to review that
correlation. What we’re saying is that if they develop
the correlation in accordance with the guidance in the
reg. guide, okay, we are basically saying we would find
that acceptable.

MEMBER APOSTOLAKIS: So the results then of
the correlation will be accepted?

MR. SHERON: Yes; we believe that if they
follow that approach in there, we would find it
acceptable, and we would have no need to review it and

approve it.

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




10

e &

i1

13

14

15

16

17

18

19

20

2L

22

23

24

25

86

MR. STROSNIDER: The results oi the
correlation have to be compared to the performance
criteria. All right, and then they dictate where -- at
what level you repair to that you plug them so that you
stay within the performance criteria.

MEMBER APOSTOLAKIS: This is very different
from what I thought risk informed performance based
regulation was, but maybe this will broaden my horizons.

MEMBER POWERS: George, I don’‘t recall a
stipulation that there be pre-approved methods.

MEMBER APOSTOLAKIS: That'’s the general
understanding that in a performance based --

MEMBER POWERS: Can’'t be too general; I didn’t
understand it.

MEMBER APOSTOLAKIS: No, the staff has not
stated it in their list. But if you look at papers and
documents in the literature, when they talk about
performance based regulation, they say, you know, you
establish performance criteria, then there is a set of
approaches that are accepted by the regulator and the
regulated; and then the licensee can use any method or any
combination of these approaches to make its point.

MEMBER POWERS: That's the step that I’'ve
never -- I'm unfamiliar with that ever being articulated.

MEMBER APOSTOLAKIS: Not in our context here,
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no. But for example, if you look at the papers from the
fire or protection business -- I mean, that’s always a
pullet there that the methods have to be approved in
advance. Now, maybe they have different problems than we
do, but you will have to look at the methods at some point
any way.

I mean, I can’'t imagine that somebody will
tell you this is how I do it. And you say oh, did you
include these uncertainties? Yes, thank you very much.
Well, I mean, you're going to look, right? So maybe there
is some reason toc approving things in advance, or at least
to some degree so you don’t have --

MEMBER SHACK: We now know where you’'d draw
the arrow for NRC referral, George.

CHAIRMAN SEALE: Let’s find out where the
NRC's drawing it.

MR. STROSNIDER: Okay, so just to go through
briefly on structural integrity criteria, there'’'s
deterministic criteria which is consistent with ASME code;
consistent with what we require for the rest of the
reactor cooclant pressure boundary; and a probablistic
criteria consistent with risk assessment, GDC, balanced
approach -- say just a little bit about this.

We have performed in the past and more

recently some risk assessments which indicate that the
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numbers that you’ll hear later are acceptable within the
risk area. I point out again compliance with the GDC and
a balanced approach to managing degradation. There’s some
arguments that if you can show, for example, that the
initiating frequencies of design basis accidents are low
enough, that the conditional probability of tube failure
could go up to one in ten or higher.

Okay, but we don’t think that’s a balanced
approach, and we don’t think that it satisfies the GDC.
So, we’'ve dcme some risk assessment to ~onfirm that the
numbers we have provide an acceptable level of risk. But
in addition, we’'ve lcoked at them in terms of the GDC and
others areaes and said we think that this provides a
balanced approach.

You don’t want to put all your eggs in one
basket; that’s all we’re saying.

CHAIRMAN FONTANA: With respect to that, the
first part of the rule that says use ASME Boiler &
Pressure Vessel Code and so on, that’s for a design basis
accident of some kind, correct?

MR. STROSNIDER: Actually, the ASME code
specifies factors for normal operating conditions and for
design basis. And depending upon the design of the plant,
one or the other would govern.

CHAIRMAN FONTANA: For example, what would be
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a design basis accident by which you’'d design the tubes
according to the Boile: Pressure Vessel Code?

MR. STROFNIDER: Oh, this would be -- the main
steam line break will govern.

CHAIRMAN FONTANA: Okay. Now with respect to
the probablistic crite.ia, it doesn't -- the difference,
as I understand it, between designing to a design basis
accident -- you have to design to the code. You have
codes and standards, inspection, qualification, and so on.

Whereas, a probablistic assessment could go to
-nads that are beyond that, but also could take into
consideration the capability of the system or the tubes to
withstand loads and go beyond design bases.

MR. STROSNIDER: Okay.

CHAIRMAN FONTANA: In other words, --

MR. STROSNIDER: We’'re getting into some of
the discussion I think you’re going to hear later. But
actually, the probablistic criteria are established for
the design basis events. Okay, there’'s a conditional
probability under main steam line break.

CHAIRMAN FONTANA: Okay, it’s still design
basis events. You haven’'t gone to -- beyond design basis
events.

MR. STROSNIDER: And then there’'s other areas

where we covered the beyond design basis.
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"HMAIRMAN FCNTANA: There are? Okay.

MF  STROSNIDER: Operational leakage criteria
-~ this is pusically similar to what’s in the current
technical specificaticns. 1I’'d just point out that
monitoring primary to secondary leakage is a very
effective way of minimizing tube ruptures. It’'s been
proven in the past.

And if you look at some of the events with
hindsight -- that if you had good procedures here, you
might head off some ruptures. So this is consistent with
what’s currently being done. Now we have consideration of
accident leakage. All right, this is leakage that would
occur under postulated main steam line break, design basis
accident.

Okay, the beyond design basis is covered in
other areas. It’s limited here both to -- based on dose
considerations and also based on make up capacity of the
plant. Dose considerations, I think, are fairly obvious.
This criteria on make up capacity is basically to avoid
operator challenges and taking the operators into
potential events beyond what you’d really like to see them
challenged by.

One other comment that I’'d make here is that
the doses are conservatively calculated. And I think

that’s an important point because I mentioned earlier that
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there has to be margin in your performance criteria. When
you say that, you can put the margin either in the way you
do the calculation or else in the acceptance criteria.

All right, and here, sone of that -- at least
a fairly significant portion -- is in the way the
calculations are done. But you’ll hear more about that
later.

CHAIRMAN FONTANA: It's interesting that some
small fraction of Part 100 guidelines -- I’'m not quite
sure what that means. Four lines from the bottom there.

MR. STROSNIDER: Okay, I'd like to leave that
for the discussion of the regulatory guide where different
types of accidents and spiking and etc. dictate whether
you use 10% or whether you use the full Part 100 on this.
But I think that can be described better by the staff in
that area.

MEMBER APOSTOLAKIS: Now, the -- why aren’‘t
these accident leakage criteria probablistic? I mean, why
don’'t you say the probability of exceeding the total
charging pump capacity should not be greater than such and
such? And -- because you say calculated potential primary
to secondary leak rate should not exceed, so -- and that’'s
only five lines below the probablistic criteria for
structural performance.

MR. STROSNIDER: That’s a good point. We
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didn’t include that sort of language in here. If you look
at the regulatory guide, it talks about actually doing
these calculations to certain coniidence levels -- you
know, giving you certain probabilities and confidence. So
it’s -- it’s in the regulatory guide, but it’s not
specifically stated that way here.

MEMBER APOSTOLAKIS: Could have been
probablistic?

MR. STROSNIDER: Well, --

MEMBER APOSTOLAKIS: I mean, I suppose there
are rules that you show what potential primary to
secondary leak rate is and -- so it’s engineering approach
or the deterministic approach, right?

MR. STROSNIDER: Well, again, there’'s -- and I!
look at one we’'re already locked at, Generic 95-05.
There’s a model put together which includes the
probability of leakage of given indications, and that's
integrated into an overall assessment which says, you
know, you have certain probability of this amount of
leakage and a certain confidence level.

And that’s the way the regulatory guide
indicates th2se analyses should be done.

MEMBER APOSTOLAKIS: This is the regulatory
guide, right?

MR. STROSNIDER: Right.
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MEMBER APOSTOLAKIS: Yes, but that’s not
probablistic. It says shall --

MR. STROSNIDER: No; it’s a statistical
analysis, but it’s not --

MEMBER APOSTOLAKIS: No. It says calculated
potential primary to secondary leak rate during limiting
postulated events should not exceed the total charging
pump capacity, period.

MR. STROSNIDER: Yes; bul if you go back into
one of the detailed sections in the back, it talks about
how those calculations are performed. And there is
probablistic and statistical considerations in the way you
do these analyses. Just a point here: the first part of
that regulatory guide provides some general statements;
but then, in the back of it, there are more detailed
guidance.

It's a good guestion. We’ll have to consider
that.

MEMBER APOSTOLAKIS: The second question on
the same subject. Are the structural performance criteria
and the accident leakage criteria consistent with each
other? I mean, if I -- let me put it differently. If I
make sure and I demonstrate to you that the probability of
one or more cube ruptures is 5 x 10* and the other

criteria that you give me here, then will I have
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reasonable assurance that the probability of the primary
to secondary leak rate will be less than the total
charging pump capacity rate?

I mean, these things cannot be independent of
each other.

MR. STROSNIDER: You have to do both analyses.
And --

MEMBER APOSTOLAKIS: But they do overlap just
to gain additional assurance or --

MR. STROSNIDER: If you have lots of small
leaks, --

MEMBER APOSTOLAKIS: Yes.

MR. STROSNIDER: -- you know, I mean, you do
have, you know, thousands of tubes; and if you have small
leaks from each of them, you know, it adds up to something
equivalent to a tube rupture eventually. But they’'re
different.

MEMBER APOSTOLAKIS: They are --

MR. STROSNIDER: Yes.

MEMBER APOSTOLAKIS: -- sufficiently different
to justify --

MR. STROSNIDER: 1In Generic Letter 95-05 on
the voltage based criteria, --

MEMBER APOSTOLAKIS: Okay.

MR. STROSNIDER: -- you have to calculate both
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probability rupture, and you have to calculate leakage.
And you’ll find the different situations that the
operating cycle is governed by, you know, one or the
other. seanés on the number of indications --

MBER APOSTOLAKIS: Okay, fine. 1I‘m ready
for a cup of coffee.

CHAIRMAN SEALE: Perhaps we ought to take a
short break, if that’s all right with you. All right,
let’s be back at quarter of 11:00.

(Whereupon, the foregoing matter went off the

record at 10:31 a.m. and went back on the

record at 10:53 a.m.)

CHAIRMAN SEALE: Okay, we’'re back in session.
Yeah, but we’ve got a quorum, so let’s go ahead.

MR. STROSNIDER: Do you want me to begin?

CHAIRMAN SEALE: Yes, sir.

MR. STROSNIDER: Okay, we had just completed
some discussion about performance criteria. And moving
into the next section of the rule, this gets into some
programmatic elements. And quite frankly, there’s been
some debate about whether programmatic elements have a
place in a performance based rule.

I want to talk a little bit about what they
are, some of the rationale. To ensure that the

performance criteria met, each licensee shall manage the
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types of degradation, etc., through a combination of --
and there’s a list of things here. Preventive measures,
in service inspection, repair of tubing, primary to
secondary leakage monitoring, condition monitoring, and
this goes on -- the next page to operational assessment
and some other areas.

I think some of the key here is combination.
One of the things we were striving for here is to assure a
balanced approach. Experience tell us that we can’t
manage steam generator tube degradation through inspection
alone. We also need some primary tc secondary leakage
monitoring to go along with it.

We can’‘. manage it strictly by improving the
design necessarily. All right, you need all of these
different things, we believe, in order to have an
effective program. It assures a balanced approach. It
also provides defense in depth. The last time we were
down here talking to the committee on this issue that the
subject came up on defense in depth and how it would be
assured.

Typically, we think in defense in depth in
terms of fuel cladding, reactor coolant pressure boundary,
and containment. Well, as I mentioned earlier, we'’ve
already got reactor coolant pressure boundary and

containment tied up in one component here, so we’'ve got
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two strikes against us in a sense.

But we’'re looking at defense in depth perhaps
in a broader context. In the sense of the program that
you use to maintain integrity of these tubes, that you
should be looking at a number of different areas which
have been proven to be effective in managing tube
degradation.

Most of these areas, I believe, are areas that
licensees with goed programs are currently doing.

CHAIRMAN FONTANA: Now defense in depth, could
that lead you to put on isolation valves?

MR. STROSNIDER: Well, depending upon the
level of cost, etc., you get into back fits and -- if it
survived the back fit analysis, yes. On the flip side, if
somebody decides that that’s an effective way to do this,
it could be part of it. But then you get into issues
about the reliability of the isolation valves, etc.

So, I want to point out that in all these
areas -- and if you go into the regulatory guide too,
we’'ve gone -- we've made a conscious attempt not to make
any of these things prescriptive. Now, I’‘ll tell you, if
you go look at the inspection section in the reg. guide,
there’'s some stuff in there about initial sample sizes and
that sort of thing.

It’s hard to avoid some degree of specicivity
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(sic). 1It’'s hard not to be specific in some areas. And
where we’'ve done that -- the other thing I'd point out is
that we've tried to reference industry guidance in
documents where we can. And to the extent that those
perhaps might be modified, Mr. Tuckman indicated some
things this morning that they were doing to change some of
the guidelines.

We could reference those directly from the
reg. guide. Finally, I want to point out that this
provides some enforceability. And this was a significant
driving force. After we constructed -- drafted the rule
in the regulatory guide and we loocked at what things
really needed to be enforceable.

If a licensee fails a performance criteria,
we'd like to be able to go in and determine why that
happened. And these are the areas that we’d look at. And
in terms of enforcement, if you can tie the failure to
meet the performance criteria to one of these areas,
there‘s a very clear nexus, we think, and a good basis for
enforcement.

It also provides the licensees with some
guidance on the areas that we think are important. And
going on to the next section -- okay, let's see. There’'s
a number of -- yes, here you can almost look at these as

performance criteria in each of those areas that were
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described above.

At least some general guidance. Utilize in
service inspection systems which have been demonstrated to
be reliable for flaw mechanisms affecting the tubing such
that repairs may be implemented before the performance
criteria exceeded. What this gets down to is
understanding the NDE technology that you'’'re using, being
able to quantify its reliability, and accounting for that
to make sure that you’'re repairing tubes in an appropriate
time.

For condition monitoring, you need to provide
a high confidence in the assessment of the condition of
the tubing. This is something we discussed earlier about
in performance based regulation, it doesn’t mean a lot to
say you've established performance criteria is you can’t
measure them reliably.

All right, so that’s the point we’'re getting
to here. And number four gets into utilizing analysis
methods. As we pointed out, this is not something that
you just measure with a ruler. There’s very often
calculations involved either in the structural integrity
assessment or in the leakage.

So, you have to have some high confidence in
the evaluation of the condition of the tubing. Now, these

are somewhat general words we feel that are appropriate in
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the rule. In the regulatory guide, we get into some more
definition of what we mean by high confidence -- something
that’s acceptable to the staff.

That is, what confidence levels we think are
acceptable. 8o, this portion of the rule establishes
expected performance. Again, some of the same things.
It's non-prescriptive in terms of we’re not telling people
how to do these things, but they are goals that need to be
accomplished.

Again, it enhances enforceability. Items
(ii), (iv), and (v) and five are critical to assuring
performance criteria are calculatable. And, you know, 1
just mentioned -- touched on those. And as Brian Sheron
pointed out this morning, there’s an issue we think that
needs to be determined regarding the need for review and
approval of those methods.

As this is currently proposed, the staff would
not review and approve.

CHAIRMAN FONTANA: Am I missing something?
Which roman numeral (v)?

MR. STROSNIDER: Did we lose one? I'm sorry.
The numbering changed from when we first put this
together. It should be (ii), (iii), and (iv); which (ii)
is utilizing -- deals with the in service inspection

systems; (iii) with the inspection or test methods for
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assessing -- or doing the condition monitoring.

They have to have high confidence. And (iv)
deals with the analysis methods -- calculations. 1Is that
correct in the copy of the rule that they have? I think
if you look at the copy of the rule that was distributed,
you’ll see those numbers.

Okay, the next section talks about mitigating
measures. Again, this is part of defense in depth. And
what we’'re referring to here is licensee operator
training, emergency operating procedures, and all the
things that go into coping with a tube rupture in the
event that one should occur.

It’s primarily defense in depth. Licensee
shall take reasonable, achievable measures necessary to
preserve the steam generator tube function as appearing
against uncontrolled release of fission products. This is
intended to address a severe accident case. Some bullets
down here with regard to the bases for that.

You're going to hear more about this from the
systems and the risk staff who have been doing work in
this area. I think what I'd point out at this time is
that there’s been a lot of work done that remains to be
documented in the NUREG report that you’'re going to see.

It also has to be put through the reg. impact

analysis to determine exactly how it’s implemented. And I
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think the important thing for today is that you hear the
sort of calculations that have been done and the results.
And 1'd really like to defer them to the proper technical
staff to get into more detail on that.

MEMBER SHACK: Jack, when is the reg. impact
analysis going to be done?

MR. STROSNIDER: I guess it’s going to be done
mid December now, is that -- yeah, mid December. Our goal
is to have the entire package for this rule and regulatory
guide -- and by package, I mean the reg. impact analysis,
statements of consideration, and all the technical back up
work -- put together in December, sent out for office
concurrence; and of course, the committee would get a copy
too.

But I think that’s mid to late December at
this point.

MEMBER APOSTOLAKIS: So when are we supposed
to write a letter? When do you expect us --

MR. STROSNIDER: Well, let me talk to my
project manager. I guess one comment I would make is that
I think a letter with any feedback that you can give based
on some of the discussions today, including some of these
policy issues, would be very useful to us in completing
the final package.

Final endorsement would be after you’ve had a

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




[

10

e |

12

13

14

15

16

¥

18

20

a1

22

23

24

&9

103

chance to look at the package in the December time frame.
MR. REED: Yes, I think that’s -- this is Tim
Reed from NRR. Yeah, what we want right now -- obviously,
if we could get it, it would be a technical endorsement
from your committee to go forth with the draft rule
package for public comment. That package will go through

the chain starting in December.

And at that time, I’'1ll give you a -- you know,
a copy of this foot thick package -- it’s going to be
about a foot thick -- for comments. But generally we do

better on the endorsement. No, I mean --

MR. STROSNIDER: But the schedule is to have
the package to the Commission in February.

MR. REED: Yes, that’'s --

MR. STROSNIDER: And out for public comment in
March.

MR. REED: It’'s an extremely aggressive
schedule.

MR. STROSNIDER: Yes, this is an ambitious
schedule. But one of the reasons we wanted to get here
early was to get any feedback that you might have as soon
as possible.

CHAIRMAN SEALE: That’'s opposed to offensive.

MEMBER APOSTOLAKIS: So when the package goes

to the Commission, there should be an ACRS letter.
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CHAIRMAN SEALE: Yes.

MR. STROSNIDER: The paragraph on
implementation -- currently thinking that it’s probably
appropriate for about a year or seo to implement this
program. Technical specification requirements are changes
would be required if nothing else to take out some of the
tech spec requirements that are currently in there.

We’re going through discussions right now on
how to implement this rule. And I just -- for thought, if
you look -- what you might consider pure performance based
approach, you could say here’s the rule, and there’s a
regulatory guide which is acceptable guidance; but that’s
one way to implement it. That might be all you need.

I mentioned earlier some of the concern about
having a box in which licensees would be able to operate.
What we’'re considering right now is the possibility that
you need something in the technical specifications to
basically make that enforceable.

And so, we -- it’s not been through senior
management review, but we have some draft tech specs which
would reference the reg. guide or other approved industry
document at such time as such a document were completed.

So -- and as I indicated, that’s -- a year
gseems reasonable to develop the program. There will have

to be a large number of tech spec changes processed by the

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




3]

10

id

12

13

16

8 |

18

19

20

21

22

23

24

25

105

staff. Because recognize, there are reguirements in the
tech specs now where you can’‘t go to this performance
based approach unless you take them out of the tech specs
because you're required by your license to file them.

This paragraph in here talking about the
relationship to the maintenance rule and then basically
trying to provide some unambiguous definition that this
rule covers steam generator tubes, OGC recently informed
us that we felt we need to add something with regard to
license renewal, and that satisfaction of this rule would
satisfy license renewal requirements.

But that’s some recent comments we got back.
We haven't incorporated that yet. So, basically, it takes
us through the text. As I said in other presentations,
this is the viewgraph that makes it all clear. 1I’'m not
going to go through this in detail.

Emmett Murphy is going to talk a little bit
more from this, I think. But I wanted to point out that
basically when implemented, the way we would see this as
working. And I'd suggest first ignore all these boxes on
the left-hand side. The requirements in the rule are
pretty much covered by this flow chart on the right, along
with the NRC accepted performance criteria.

Basically the plant shuts down and does a tube

inspection. They then perform a condition monitoring
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assessment. That is, they assess the as found condition
of the tubes relative to the performance criteria. If the
performance criteria aren’'t satisfied, they inform the NRC
to determine what appropriate corrective actions need to
be taken and come in and perform this operational
assessment which is the forward look to provide some
confidence that your next operating cycle is an
appropriate length.

This can be adjusted either based on the
length of the cycle or perhaps by changing the tube repair
criteria. It doesn’t require a tech spec amendment for
this framework to change that repair criteria. So, you
might repair the tube at smaller defect size or larger,
depending upon what you found at the end of the cycle.

Performance criteria satisfied, you fall into
that same box. After you’ve done your operational
assessment and you have confidence that you’ll meet the
performance criteria through the operating cycle, you
perform repairs, implement the preventive measures.

These could be things relative to water
chemistry or temperature -- you know, operating
temperature to keep the corrosion rate down. Risk
assessment -- that needs to be taken into consideration.
And we talked about having EOP’s in training. Some of

these things happen not necessarily chronologically here,
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but there’s something that’s in the program.

Plant re-start -- the NRC gets a report on
what was found during the outage. And while operating,
monitor the operatiocnal leakage. And that’'s the cycle.
All these boxes over here are areas in which the
regulatory guide provides additional guidance on
acceptable ways to accomplish these things.

And Emmett Murphy’s going to talk about the
regulatory guide in a little more detail, so I’'m not going
to go into those. But I just wanted to show sort of the
big picture of how this -- how we visualize this working
when it’s implemented.

That covers what I wanted to present. I guess
I1'd just ask if there’s any questions.

CHAIRMAN SEALE: Any further questions for
Strosnider?

MEMBER SHACK: Jack, if the NRC decided to
review that lower tier of documents that we talked about,
is that basically equivalent to what you’ve done now with
95-05 in the generic letter? I mean, would you need this
rule if you were going to review those documents anyway?

MR. STROSNIDER: Well, I think -- first of
all, if the NRC reviewed the methodology that'’'s used for
comparing tube condition to the performance criteria,

you’'d probably catch 90% or so of the sort of reviews that
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we did on Generic Letter 95-05.

I mean, the orly thing that’s absent in the
repair criteria. Because what you’'re really looking at is
here’'s how at the end of the cycle I take my final
distribution and compare it with the performance criteria.
In the next step, you’'d have to go back and say well, what
should my repair criteria have been considering growth
rate and that sort of thing.

And, there’s maybe a subtle distinction there,
but I think if you review the methodology for condition
monitoring, you'’re capturing a large part of the overall
assessment. In terms of -- I guess your second part of
your question was would you need this rule if you reviewed
all of it?

Well, there’s a couple of parts to that. I
think the rule would be appropriate in terms of improving
the NDE qualification and the technology there and some of
those other areas that we looked at. 1In terms of
implementing alternate repair criteria, it probably
wouldn’t be a whole lot different than reviewing topical
reports and processing tech spec amendments under the
current framework.

You would lose a great -- the industry would
lose a great deal of flexibility if we got into reviewing

and approving all of those condition monitoring
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methodologies.

Does that answer your question?

CHAIRMAN SEALE: Any other questions?

MR. STROSNIDER: Okay, I guess Emmett Murphy’s
up next then to talk about the regulatory guide. Thank
you.

CHAIRMAN SEALE: Very good. The committee is
going to have to break at 12:00 because of other
commitments, so you might keep that in mind.

MR. MURPHY: Okay, Jack presented a more
complicated version of this particular flow chart which
basically outlines the strategy taken in the regulatory
guide for complying with the propose rule. And I think
Jack did a very good job of discussing how this strategy
works.

Just a couple of points I might add. First,
the last question that was asked having to do with whether
or not the rule would be needed given the presence of
evaluation methodologies developed by the industry for the
different degradation mechanisms if we were looking --
review and approve those, perhaps we don’t need this
structure.

I think realistically we have to recognize now
that we only have -- there are many different mechanisms

that occur in the field affecting the tubing. Various
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types of stress corrosion cracking -- they occur at
different locations, different orientations. To develop
methodologies that address eac: of these different
problems is going to be many, nany years off.

I think the industry’s focus will be to
develop detailed methodologies for those mechanisms that
are causing a lot of tube plugging activity in an effort
to try to save as many tubes as possible. And what we'’'re
trying to do here with the rule then is to provide a
framework that addresses not just degradation mechanisms
for which there is this detailed methodology for ensuring
that the performance criteria are met, but to ensure that
all active degradation mechanisms which the plant is
encountering -- that he has fully evaluated all of those
mechanisms relative to the performance criteria.

So, for completeness -- the rule will help
ensure the completeness of the evaluation relative to the
performance criteria. The second point to make, I think -
- I'd like to make here is that this strategy is basically
consistent with the strategy that’s being implemented
today by the staff on an ad hoc basis.

That is, the current regulatory structure is
embodied in the code and the tech specs concerning how you
do inspections and so forth. That approach, of course, is

prescriptive; and implementing these prescriptive steps
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of a deterministic criteria, but the traditional way of
doing business has been to have -- we’'ve traditionally
re_.ied on deterministic factors of safety for purposes of
assessing where we are structurally in terms of tube
integrity.

The deterministic criteria that we’ve
described in the rule and maybe explained a bit more about
in the regulatory guide is -- we've taken the traditional
approach that the structural criteria should retain
margins of safety against burst consistent with the stress
limits in Section III of the ASME code.

Existing regulatory guidance concerning the
structural margins we‘re trying to maintain in the tubing
are presently given in Reg. Guide 1121. That reg. guide
would be superseded by the regulatory guide that we're
developing in support of this proposed rule. But
basically the philosophy behind the criteria in that reg.
guide -- in the current reg. guide is to maintain the
Section II11 factors of safety.

Similarly, in Section XI requirements for flaw
evaluations for piping components, for example, when these
flaw evaluation procedures are developed, they’'re
generally developed again with the philosophy of trying to
maintain the factors of safety implicit in Section III of

the code.
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But simply saying this doesn’t -- there is
room for interpretation as to what that may mean in terms
of a specific factor of safety that has to be maintained.
For example, an issue that we’'ve already been discussing
with the industry and I think they still have comments on
has to do with in fact whether we -- whether being
consistent with Section III of the code means providing
for a factor of safety of three against burst during
normal operating conditions.

This traditionally has been the most limiting
structural criterion that we have for tubing; more
limiting than the criterion that exists for evaluating
integrity under postulated accidents. We have -- the
regulatory guide makes than an interpretation of the --
what we’re saying in the rule.

The regulatory guide clarifies that our
interpretation of this requirement is that we’re looking
for a margin of three with respect to burst.

' The rule and the reg. guide allow for use of
an alternative way of looking at structural margins,
namely a probablistic approach. In recent years, we've
run into situations where we're dealing with literally
thousands of tubes containing identified flaws -- for
example, outer diameter stress corrosion cracking.

The traditional way of looking at things is
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that -- is one has an expectation that everyone of those
thousands of flaws should maintain the margin of three
against burst. We're dealing with -- the real life
situation is that the bulk of the indications that you're
finding -- the thousands of indications that you're
finding tends to fall within a range of voltages or a
range of depths and so forth.

But you have a tail of the distribution that
frequently challenges the factor of safety margin that
you're trying to meet. And your whole strategy then for
how to schedule your inspection outages becomes dominated
by a concern over one or two or three or four indications
that you’'re expecting during the course of the cycle out
of the thousands of indications are likely to occur.

And a roughly small number of indications that
may not have a full margin or a factor of safety of three
may not have -- may not contribute significantly to the
overall frequency of rupture or condition of probability
of rupture during postulated events. And so, by allowing
for the consideration of probablistic criteria instead of
the traditional deterministic criteria, we're providing a
-- I think a reasonable way for dealing with these kinds
of situations that we are starting to encounter more and
more in the field.

CHAIRMAN FONTANA: Let’s see, I think Lf I
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understand this, you can do measurements of tube
condition. And on a basis of these measurements and on a
basis of postulated accidents, you can develop a
probability curve, for example, of the number of failures
expected, is that correct?

MR. MURPHY: That’s right, yes. And the --
there is one mechanism for which such a methodology has
been developed, as Jack explained earlier, and that’s for
thie outer diameter stress corrosion cracking at support
plates where there is considerable date accumulated now
relating burst pressure to the voltage response associated
with the indication.

There’s considerable scatter in that data
around the mean regression line of that data. That
scatter has been modeled statistically. Furthermore, the
variability of the voltage measurements relative to the
nominal value has been guantified statistically. The
growth rate probability -- distribution of growth rates
among the population of ODSCC flaws has been quantified.

So you can use various statistical methods
then for evaluating, you know, where you’‘re going to be at
the end of the next cycle in terms of voltage distribution
of flaws and what that would mean in terms of the overall
probability of failing a tube at that time.

CHAIRMAN FONTANA: Now, the actual
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determination of the failures, is that done in experiments
outside of the ex reactor experiments?

MR. MURPHY: Yes.
CHAIRMAN FONTANA: And if that’'s the case, --
MR. MURPHY: Well, --

CHAIRMAN FONTANA: -- are the tube failures

simulated or are they really --

MR. MURPHY: The one, you know, for the ODSCC,
what we have there is both -- the data upon which the
burst correlation is based is half the data comes from
tubes that have been removed from steam generators and
burst tested in the lab. Some of the samples that go into
the correlation were -- involved laboratory induced cracks
in the tubes.

But it’s possible that one could also gather
useful information concerning the burst and leakage
properties of tubing based on pressure teste that could be
done -- performed in situ. Such tests are being performed
gquite commonly in the industry today.

Okay, briefly then, we’'re talking about under
probablistic two sets of criteria. The first set is a
single criterion regarding the frequency of the steam
generator tube ruptures occurring as initiating events.
And the criterion is basically a number that is consistent

with experience to date.
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This is, at present time, the frequency of
tube ruptures averaged over all plants over -- since the
beginning of time.

MEMBER APOSTOLAKIS: Now, the guide has 10°2.
Did you ~--

MR. MURPHY: We fixed that, and the master
copy -- yes, that is incorrect.

MEMBER APOSTOLAKIS: And this is supposed to
be a mean freguency?

MR. MURPHY: This is -- I mean, I'm not sure I
understand. It should be a plant specific number. This
is a number that you would calculate for the specific unit
for the specific situation that you have.

MEMBER APOSTOLAKIS: But, I mean, is there
some uncertainty about this frequency even for a given
plant, or is it the uncertainty is very, very small, so
one number is good enough? Do they have sufficient
statistical evidence at a given plant to be able to say
yes, the frequency is 5 x 10" or whatever?

If I calculate -- is this a number that's
based on data, or is it a number that requires some
analysis?

MR. MURPHY: It‘s a number that requires some
analysis.

MEMBER APOSTOLAKIS: And there are no
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uncertainties in that analysis?

MR. MURPHY: Yes; but the regulatory guidance
requires that you account statistically for these
uncertainties such as to generate a realistic estimate of
what that frequency is.

MEMBER APOSTOLAKIS: So this should be then
the mean value --

MR. MURPHY: Yes.

MEMBER APOSTOLAKIS: -- of those
uncertainties.

MEMBER KRESS: 1Is that number how many --
relationship to how often you shut down and inspect a

steam generator tube?

MR. MURPHY: Yes, it should have a -- it
should have -- that is an important variable affecting the
number .

MEMBER KRESS: How can you put a number in
then if -- is there a variable of frequency for inspection

depending on the plants?

MR. MURPHY: Well, I was going to get into the
guidance that we had developed regarding the frequency of
inspection. But basically, the strategy in the reg. guide
is when you do your forward look, your operational
assessment, you need to inspect at such a frequency as to

ensure that you will meet the performance criteria at the
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time you are scheduled to meet inspection.

Or if you don’t, then you need to reschedule
the inspection in such a way as to ensure that the
performance criteria will be met. So the frequency of
inspection is as necessary to meet the performance
criteria rather than saying every 18 months or 24 months
or what have you.

It's as necessary to meet the performance
criteria. Currently, right now, I think the requirement
ig inspect every 24 calendar months if youi’ve had past
problems. If you haven’t had problems and if you’ve been
a good unit behaving well, the frequency of inspection can
be stretch out to 40 months, I believe, as I recall.

So those prescriptive requirements would be
replaced with the general criterion that you inspect
frequently enough to ensure that you meet the performance
criteria.

MEMBER SHACK: And as I recall, the
spontaneous rupture frequency assumed in 1150 and 0844 was
.05. Now, this is much smaller.

MR. MURPHY: Yes; the frequency of ruptures
has been trending down.

MEMBER SHACK: But if that was acceptable froum
a risk point of view then, you know, is this now defense
in depth?
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MR. MURPHY: No, this is not -- this number is
not driven or controlled by risk. I mean, it’s consistent
with maintaining a low level of risk. Tais is a
performance -- it meets the tolerable attribute that we're
looking for in a performance criteria. Exceeding that
performance criteria doesn’'t necessarily mean we have an
unacceptable situation, but it means we -- that we want to
see why the number is as high as it is.

We want to investigate the causal factors and
gsee that those factors are addressed. We do think as a
goal that people should be striving not to have the
frequency of ruptures, start going back the other way.
They've been trending down through the years. We don’t
want -- I don’t think that we want to have a criteria that
will allow for us to start trending back the other way in
terms of increasing the frequency of ruptures.

MEMBER APOSTOLAKIS: Now if the objective is
to use this as a red flag that something is going on and
you want to look, I wonder whether the frequency is really
the right criteria. 5 x 10* -- how long will ! take for
you to realize that this frequency has changed?

MR. MURPHY: Well, this -- when one does the
evaluation relative to this criteria, one is not counting
his tube ruptures that he’s actually experienced through

the years. I mean, I guess the typical plant probably
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won’t get a tube rupture over its 40 year life time.
Rather, this should be a calculated number.

To compare yourself to this probablistic
criterion requires that you must have a lot of
information. If you don’t have information concerning the
burst pressure uncertainty, the growth rate variability,
the under current measurement error -- if you don’t have
this information, then you have to go to deterministic
space.

You have to demonstrate that you have margins
of three, for example, against failure during normal
operation. And all tubes have to meet this criterion.
Because frequently, we don’'t have enough -- as a matter of
fact, it’'s -- more typically, we don‘t have sufficiont
information for a degradation mechanism to calculate where
we are relative to these criteria.

That’s the typical situation. We have one
mechanism for which we do have the tools, and that’s ODSCC
at the tube support plates. If they use the right
techniques and they do the evaluation in the prescribed
way, then we have the tools for evaluating against these
criteria.

If we don’t have the tools -- and we
typically, for most mechanisms right now, don’t have the

tools -- you have to do it deterministically.

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




10

5 1

12

13

14

15

16

17

18

12

20

21

22

23

24

25

122

MEMBER APOSTOLAKIS: So in a deterministic
space, you don’t need any tools?

MR. MURPHY: In deterministic space, we can
leave more -- we're frequently doing bounding
calculations. We may not know the -- we may not calculate
them explicitly, so we try to bound them.

MEMBER SHACK: 1It’s piug on detection is what

MR. MURPHY: Well, no; that’'s a different
issue, but it may be somewhat related. But I'm coming to
plug on detection in a minute.

MEMBER SHACK: But if I have a mechanism for
which I don’t have all -- as soon as -- you know, if I
don’'t understand everything as soon as I find a defect,
how can I assure myself I'm ever going to meet this thing
unless I don’'t plug the sucker on detection?

MR. MURPHY: Well, in general, one need not
plug on detection when he knows how well his eddy current
system is performing. How well does it size -- what is
the accuracy of the sizing measurements that he’s making.
And when he’'s able to see -- when he’'s able to demonstrate
with reasonable confidence that that flaw meets the
performance criteria, then he can keep that flaw in
service.

If he doesn’'t have sufficient information to
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evaluate the condition of the flaw versus the performance
criteria, then yes, it’'s plug on detection. That's
basically what it boils down to. Then it’s consistent
with the status quo. It’s consistent with the way
buginess is being done today.

For most -- except where the voltage based
approach is being implemented for ODSCC, in general, we
don’t have the capacity today to size flaws -- cracks
within a known set of error bounds. Therefore, we don’t
know where the flaw truly sits relative to the 40%
plugging limit that’s out there today; and also, we don’t
know real clearly whether we’d meet the performance
criteria that existed at the end of the next cycle.

So the only reasonable course to take is to
plug that tube, and that’'s the way business is conducted
today.

MEMBER SHACK: Well, suppose 1 do something
where I know how to calculations. I'm in 95-05 space with
ODsCC. I1f I did the calculations for the .05 on 10°%, does
that basically assure I'm going to meet the -- you know,
the 5 x 10°'? This spontaneous frequency then would be
basically ruptured during normal operation.

MR. MURPHY: Yes. Well, it may well be, it
may well be. In fact, this is not something that can be

wrote into -- this particular item here is not written
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into Generic Letter 95-05. We included it here because --
for purposes of completeness. If you look at the code,
for example, you have different factors of safety you try
to maintain for a normal operation for accidents and all
the rest.

We thought that for completeness, that the
probablistic criteria should address both normal operating
conditions. And for accidents, it may well Le that these
conditional probability criteria will almost always
control the outcome of the evaluation. This may never be
a limiting situation. But for purposes of completeness,
we’ve included it among the set of criteria.

CHAIRMAN FONTANA: On the spontaneous rupture,
is that consistent with historical experience?

MR. MURPHY: Yes.

CHAIRMAN FONTANA: Because we'’'ve had, you
know, between one and two thousand reactor years of
experience.

MR. MURPHY: That’s right. And --

CHAIRMAN FONTANA: Does that mean we've seen
between five and ten of them?

MR. MURPHY: Domestic PWR’s, we've seen seven
tube ruptures. There have been nine worldwide. And I
think on the order of 1,500 reactor years I think is

what’'s --
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MEMBER SHACK: What you’'re basically saying
here is that you don’'t want to allow any new regulation
scheme to allow the frequency of tube ruptures to go
higher than it has been.

MR. MURPHY: That’s right, that'’s right.

MEMBER APOSTOLAKIS: Now when you have these
spontaneous ruptures, is it typically one cube that
ruptures?

MR. MURPHY: Yes. Where pressure is constant,
where a plant is in normal, steady state operation, it's
not -- doesn’'t seem to us credible that we could have two
tubes simultaneously have their pressure retaining
capacity drop to 1,400 psi at the same moment in time.
And once you have one tube rupture, I mean, the pressure
drops.

And if you have another tube that’s right on
the hairy edge of failing, well the pressure has dropped,
80, you know, it’s probably going to be all right until
you shut down the unit. So the real potential for more
than two ruptures -- I mean, to the extent that it exists,
would be where you increase the loading on the tube.

That's the credible -- only credible scenario
for inducing tube ruptures.

MEMBER APOSTOLAKIS: Now so we’ve gotten the

condition of probability. I want to understand it better.
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You describe in the guide three sources of uncertainty.
Okay, you talk about NDE flaw size measurements, material
properties, and the burst pressure failure model used.

MR. MURPHY: Yes.

MEMBER APOSTOLAKIS: 1If I have -- let’s pick
one postulated accident, okay; and I have, say, 100 of
those.

MR. MURPHY: 100 what, tube ruptures?

MEMBER APOSTOLAKIS: No, 100 accidents.

MR. MURPHY: Okay.

CHAIRMAN SEALE: What is it that’s random
about the failure of the steam generator tube? I mean,
I'm going to see a number of tube ruptures, right, in one
plant. Now, am I going to see the same number in all 100
of them?

MR. MURPHY: No.

MEMBER APOSTOLAKIS: Or will there be some
random variability?

MR. MURPHY: If we have 100 steam line breaks,

MEMBER APOSTOLAKI1S: Yeah, okay.

MR. MURPHY: -- I think our expectation should
be that no more than five of those 100 steam line breaks
should involve rupture of any tubes.

MEMBER APOSTOLAKIS: Right. Now, so there is
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some element of randomness there, that’s why you’re saying
no more than five. In other words, some fail and some
don’'t.

MR. MURPHY: Failures may occur sometimes when
we have steam line breaks.

MEMBER APOSTOLAKIS: Yeah, sometimes; and not

MR. MURPHY: But it should be a roughly -- it
should not be -- the design basis for steam line break
includes no tube ruptures -- to assume the tubes will
remain intact. So we think that anything more than one
chance in 20 that you might fail a tube would kind of --

MEMBER APOSTOLAKIS: What is it that causes
this randomness? I mean, why do some fail and some don’t?

MR. MURPHY: The condition of the tubing
varies widely from plant to plant. The inspection methods
that have been employed through the years have encountered
all kinds of difficulties in terms of their ability to see
the flaws or to measure them as they see them. Sometimes
the personnel doing the inspections are not adeguately
trained or gqualified.

Sometimes corrosion rates or crack growth
rates can be much higher than you anticipated, so the
situation’s changing more rapidly than you anticipated.

There are many reasons why you -- why there’s this
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randomness .

MEMBER APOSTOLAKIS: But this is plant to
plant randomness?

MR. MURPHY: Yes.

MEMBER APOSTOLAKIS: How about the same plant?
Let’'s say if it’s a third experiment, and for the given
plant, I consider 100 of these steam line breaks. 1Is
there still going to be randomness? Or if, in one five
fail, and in all trials, five will fail.

MR. MURPHY: I think at a specific plant -- 1
mean, I guess maybe I don’t fully understand the --

MR. STROSNIDER: Let me take a shot at this.
This is Jack Strosnider of the staff. I think a goed
example is Generic Letter 95-05. If you look at the
methodclogy that’s in there, there’s at least three random
variables in the model: crack growth rate you sample from
-- and this is a Monte Carlo analysis. Okay, so you've
got crack growth rate, you’ve got NDE uncertainty, and
you‘ve got material properties which affect the burst
strength.

So, if you start off with the beginning of
cycle distribution of voltage indications; and for each
one of those, you sample a growth rate, an NDE
uncertainty, and a material property, you come up with

some condition of that indication at the end of the cycle.
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And when you do that for all the indications, you come up
with one distribution at the end of the cycle.

MEMBER APOSTOLAKIS: Now when you say you
sample, you sample one value and that applies not to all
cubes?

MR. STROSNIDER: No. You do it indication by
indication. You take an indication and you sample from
the crack Srowth rate distribution of growth rate; you
sample an NDE uncertainty size; and you sample material
property. Assume that they’re independent, okay.

MEMBER KRESS: Getting a probability that that
indication will result in the rupture.

MR. STROSNIDER: Right, and that gives you --
if you do that for all the indications, okay, and you go
through one Monte Carlo sampling routine, it’'s a voltage
measurement in a tube. So at the end -- so you end up at
the end of the cycle with a particular distribution which
you subject to the pressure of a main steam line break and
you see how many tubes fail.

Then you go back and you do that all over
again. All right, you take ancther sample and you do that
Monte Carlo process 100 times, each time sampling from the
three random variables. And you have to demonstrate you
meet this criteria. So the point is, in termes of analysis

base at least, you don’t know which indications are going
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to grow the fastest, where the operator may have had the
NDE uncertainty, etc.

So you treat all those random variables. You
go through this process 100 times. And it should show
that less than five --

CHAIRMAN SEALE: If you go back to even a more
fundamental thing, if you do a steam generator tube
inspection, and you look at the voltage indications you
get, you get a distribution of voltage indications from
tube to tube and from one foot of tubing to the next foot
of tubing in the same tube. And so, there’'s even a
distribution at that very fundamental and observable
level.

And that distribution then propagates
throughout the steam generator in a given plant.

MR. STROSNIDER: And these are real
variabilities. If you take a number of NDE analysts out
and you ask them to measure voltage on an indication,
you’ll get a distribution. Just like asking somebody to
measure a height or a length or whatever. If you look at
material properties, there’s dozens or more heats of
material that go into a generator.

So, there could be a lot of different material
properties in terms of flow stress or whatever value

you're looking at.
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MEMBER APOSTOLAKIS: What do you mean by burst
pressure failure model? What uncertainties do you have
there?

MR. MURPHY: The -- for example, several tubes
have been removed from the field containing cracks,
producing a three volt signal. In other words, these
cracks appear to be identical to your NDE. But you
subject each of these, say ten tubes, to a burst test.

The burst pressures that you measure for these apparently
identical tubing -- but they’re not.

But as far as the NDE knows, they're
identical. But the range of burst pressures may vary,
say, from 4,000 psi to 10,000 psi. 8o there’'s some sort
of distribution. You know, so we have this -- in the
case of ODSCC, we had this tremendous amount of scatter in
the burst data.

CHAIRMAN SEALE: Typically how long is the
segment you do the burst test on? The point being, you
can do a burst test on different segments from the same
tube and get a distribution.

MEMBER SHACK: But he needs it with a flaw in
ok

CHAIRMAN SEALE: Yeah, right; but --

MR. STROSNIDER: This is Jack Strosnider

again., Typically, the tube is removed from the generator

NEAL R. GROSS
COURT REPORTERS AND TRANSCRIBERS
1323 RHODE ISLAND AVE., NW
(202) 234-4433 WASHINGTON, DC. 20005-3701 (202) 234-4433




10

14

12

13

14

35

16

17

18

19

20

21

22

23

24

25

132

for testing. It will have at least one indication in it.
And while the licensee is pulling the tupe, which is an
expensive process, if they can get more data, they’ll pull
one with more indications.

But then you test the section with the
indication and each one separately.

MEMBER APOSTOLAKIS: So this model then would
seem to predict what to give a distribution for the number
of cubes that will rupture from the population of cubes,
correct? That’s what -- yes. So the frequency then of
one or more tubes and so on should be a fixed number.

Because the random variable is the numbers of tubes that

failed.

But if I take that and divide it, I get a
frequency.

MR. STROSNIDER: This is Jack Strosnider. I
think the -- when you go through this calculation, you --

the simulation analysis I was talking about, you get a
conditional probability cof failure. All right, what
really drives the frequency then is you multiply that
probability times the frequency of the event.

MEMBER APOSTOLAKIS: I'm talking about the
condition of the -- now the event has occurred. The
initiating event, you mean?

MR. STROSNIDER: Right.
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MEMBER APOSTOLAKIS: Yes, that has occurred.

MR. STROSNIDER: And these are probabilities
in the second criteria.

MEMBER APOSTCLAKIS: Yes.

MR. STROSNIDER: Conditional probabilities.

MR. MURPHY: But these methodologies, these
simulations of Jack’s I'm talking about, they’ll lead to a
unique -- you know, a unique value of one or more -- one
tube rupture, unique value of two tube ruptures.

MEMBER APOSTOLAKIS: But it says here that the
condition of probability estimates should be an expected
value, and I don’'t understand why it is expected. I
mean, if it’s one number, it’'s not expected, right? You
just said that --

MR. MURPHY: I mean a 50% confidence level
estimate of probability.

MEMBER APOSTOLAKIS: It doesn’t say that here.
It says the conditional probability estimates should be an
expected (mean value). And I'm trying to understand it’'s
a mean over what? Because it seems that the number of
tubes is a variable, and then you just said that these
numbers then, the conditional probabilities are single
numbers.

But then how can they be average values?

MR. MURPHY: Well, you could calculate the
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probability of failure if you want to have a conservative
estimate of the probability of failure relative to the two
probabilities. I mean, you can specific -- that that
estimate be performed at different conference levels.

You want so much confidence that the -- you
want to assign a confidence level to the probability
estimate. In this case, for condition monitoring, we felt
that the mean value estimate was appropriate.

MEMBER APOSTOLAKIS: 1Is that generic letter
available when you say that’'s where the analysis is?

MR. STROSNIDER: Yes, Generic Letter 95-05 was
published in ‘95. So, yes; we can get you a copy.

MEMBER APOSTOLAKIS: So that’s where all this
is described?

MR. STROSNIDER: For that one degradation.

But it’s a good example. You can look at that and get
some good examples. In fact, we should get you a copy of
this supporting package that was with it where we walked
you through this methodology.

MEMBER SHACK: But basically what we're
talking about here is just how Monte Carlo trials they
have to run to establish this probability, right?

MEMBER APOSTOLAKIS: Yeah, that's all we --

MEMBER SHACK: If you want two trials, you

know -- one thousand, five thousand.

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




10

11

12

13

15

16

17

18

19

20

21

22

23

24

135

MEMBER APOSTOLAKIS: So that’s what this means
by mean value?

MR. MURPHY: No, that wouldn’t drive the
number of simulations.

MR. STROSNIDER: This is Jack Strosnider.

When you come up with the probability distribution at the
end of this, you can estimate a mean or a certain level of
confidence, or you can estimate, you know, some 90%
tolerance interval with some confidence.

All right, and then the idea here is that
you’ll take the best estimate mean value, run through the
calculations and see what comes out. As opposed to
putting additional conservatism in your probablistic
assessment.

MEMBER APOSTOLAKIS: No, but you come up with
a probability distribution of the number of cubes that
rupture as you described it. So, then I could have a
probability that ne or more cubes rupture and that is a
single number. Why is there uncertainty about that
numbex ?

MR. MURPHY: There'’'s uncertainty about the
number because you have a finite number of data points
defining, for example, the burst correlation as a function
of voltage.

MEMBER APOSTOLAKIS: 8o there is some model
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uncertainty you’re saying that’s on top of the other
uncercainty?

MR. STROSNIDER: This is Jack Strosnider. Let
me try one more time. When you come through with the end
of the Monte Carlo simulation, you have a number -- a
probability of failures, you’re right. And the point
we're making here is that we’re not trying to apply any
confidence interval to that estimate of the mean.

MEMBER APOSTOLAKIS: But why --

MR. STROSNIDER: If you go through that
calculation -- if I said calculate it with a 95%
confidence interval, you’'d have to take a higher
probability depending upon how many simulations you run,
which is what Dr. Shack was pointing out.

MEMBER APOSTOLAKIS: No, but I guess my
question is, what is it that would cause a variability in
the probability -- condition of probability of one or more
tubes rupturing that would then lead me to take the mean
value? And from what I heard, there is no such
variability. The variability is in the number of tubes.
But after I do the calculations, I will have a single
number for the probability of one or more tubes rupturing.

Now, maybe I should read the generic letter to
understand that.

CHAIRMAN SEALE: I suggest that you do. We're
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going to have to break here in about five minutes, so
let’'s --

MR. MURPHY: Okay, well let me -- there is one
additional point I'd like to make about these probablistic
criteria. These criteria are intended to address all
mechanisms taking place in a given generator. This should
-- the total probability of failure should not exceed
these numbers. However, you may only have performed the
calculation, the probablistic calculation, for one
mechanism.

There may be ten mechanisms that are active in
the generator, and you may have taken a deterministic
approach to the other nine mechanisms. So, we can’'t allow
consideration of one mechanism to eat up the entire
criteria here because even though we haven’'t calculated
probabilities for some of these other mechanisms, they
also make a contribution to the probability of failure.

So we’'ve specified then that no individual

mechanism where you’re comparing yourself to the

probablistic criteria -- no individual mechanism should
contribute more than 20% toward that -- the performance
criteria.

MEMBER APOSTOLAKIS: Just a note to the

members. This is similar to one of the -- actually, it'’s
the same idea that is applied to -- at higher levels, core
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damage frequency. Remember that no single scenario should

MEMBER KRESS: Risk apportioning --

MEMBER APOSTOLAKIS: -- contribute more than
1/10th and that kind of thing.

MEMBER KRESS: This is not exactly the same.

MEMBER APOSTOLAKIS: 1It'’s close.

MEMBER KRESS: This puts the apportioning
among the degradation level.

MEMBER APOSTOLAKIS: Yes, which are scenarios.
Well, each mechanism is a scenario for --

CHAIRMAN SEALE: It’s the same idea though.

MEMBER APOSTOLAKIS: It‘s the same idea. For
the cube, it’'s a scenario failure. Right? Close.

MR. MURPHY: Okay, just to finish up here --

MEMBER SHACK: Just coming back to this -- I
mean, that would make sense if I was actually doing
analyses of the different mechanisms. But if I'm only
analyzing one mechanism and I'm plugging on detection for
every other mechanism, you know, why can’t I use up more
for this mechanism?

MR. MURPHY: Because even if you’re plugging
everything you can find for the other mechanisms, you’'d be
initiating rew flaws and there’s always potential they

could be challenging the performance criteria. So just
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because we'’'re plugging on detection which is the usual
mode we’'re in for cracking problems -- I mean, the
threshold detection is very high. Sometimes it’s 40-50%
through the wall.

And these flaws may be 6, 70, 80% through the
wall at the end of the next cycle. So they’re making --
these other mechanisms are making a contribution to the
probability of failure. We may not be calculating these
contributions because we don‘t have sufficient
informaticn, but we have to allow for the fact that they
are contributiuy.

And that’s why where you are able to do the
calculations, you shouldn’t be exceeding more than 20% of
those values -- performance values for that mechanism.
The other two performance criteria I think have already
been discussed I think in sufficient detail, the
operational leakage criteria. I’'m not going to add
anything beyond what Jack has discussed.

Certainly I think there’s been adequate
discussion at this point of the accident ir luced leakage
criteria. Unless there are any further quest’ .as, then
111 move on. Actually -- I don’'t know, maybe this might
be a good place to stop. Your call.

CHAIRMAN SEALE: Okay. Well, I hope all of

the members are making copious notes so we can resurrect
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our uncertainties and problems here as we try to go back
over this. On that optimistic note, I’'ll --

MEMBER APOSTOLAKIS: When do we reconvene?
CHAIRMAN SEALE: 1:30.

MEMBER APOSTOLAKIS: 1:30.

(Whereupon, the foregoing matter recessed for

lunch at 12:00 p.m.)
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A-F-T-E-R-N-0-O0-N P-R-O-C-E-E-D-I-N-G-8
(1:35 p.m.)

CHAIRMAN SEALE: Mr. Murphy, I guess we’ll
give you the floor back and see what you can do with it
here.

MR. MURPHY: Okay. We're back to business.

First, I'd like just to clarify a point that
we were discussing near the end before lunch, in response
to Mr. Apostolakis’s question concerning the meaning of a
mean value of conditional probability of failure. I
didn’t fully understand the question before lunch.

But basically, in the space of condition --
when doing a conaition monitoring system, which I believe
is what you were talking about, we were talking about
doing that assessment at a 50 perrent confidence, in the
operational assessment when we calculate the probability
at, as I recall, a 95 percent confidence level. And what
this refers to is the fact that we’re running a finite
number of simulations, in general, to calculate the
conditional probability of failure.

So if we calculate the conditional probability
of failure on the basis of 1,000 simulations of a given
distribution of indications, we’ll get an answer, we'’'ll
get a probability number. If we do the calculation again

with 1,000 simulations of the same distribution, we’re
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going to get a different answer, and those answers each
time we do the siwnulation will fall within a distribution
from which we can assess or assign a confidence level to
the answer.

Okay. In-service inspection. Traditionally,
the function or the objective of in-service inspection was
to identify defective tubes. U[Lcfective tubes are tubes
containing identified flaws exceeding the specified repair
criteria, sometimes called the plugging limit. That
objective continues to be an objective of in-service
inspection under the new regulatory framework we are
proposing.

However, we have added a new objective that
we’'d like to achieve with in-service inspection, which is
*o support the condition monitoring and operational
assessments. It is desirable to be able to usge the in-
service inspection results to characterize the condition
of the tubing relative to the performance criteria and for
purposes of projecting where we’'re going to be at the end
of the next cycle relative to the performance criteria.

So this is a new objective for the in-service
inspection, and the capabilities of an inspection
technique to support meeting each of these objectives is
somewhat different, as I’ll get to in a moment.

In-service inspection involves a number of
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different topics. We need to talk about data acquisition
analysis. We need to talk about frequency of inspection.
We need to talk about sampling levels, how many tubes
we're going to inspect.

With respect to data acquisition analysis,
Jack described what the proposed rule requirement is, and
basically what it calls for is the use of inspection
technigues which are reliable such that there is
reasonable assurance that tubes will be identified -- the
defective tubes will be -- tubes will be identified before
they exceed the performance criteria. And that particular
objective is necessary tc satisfy this objective.

What we are requiring in the regulatory guide
is validated techniques in personnel, which is applicable
to the specific plant. Those techniques in personnel
should be used when available for each potential
degradation mechanism. Validated technigues are
techniques that are: 1) qualified per guidelines
developed by EPRI; 2) that these techniques have undergone
supplemental performance demonstration tc determine the
detection and sizing performance of the technique in
personnel.

Current Appendix B of 10 CFR 50 requires that
basically NDE techniques that you use on Class 1

components, like the tubing, be qualified in accordance
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with applicable standards. With respect to the
techniques, the applicable standards basically for
qualification involve the calibration of the eddy current
instrument on a reference tube standard containing holes
and EDM notches, representing flaws.

And this has proved -- this has not proved to
be an effective method for demonstrating that techniques
are capable of finding the kinds of flaws which occur in
the field.

Qualification requirements for personnel in
the code have also not proven sufficient to ensure that
personnel are performing exceptionally well in the field
either. And the industry has long recognized the
limitations in this regard, from a matter of qualification
of the eddy current system, and has developed guidance for
the qualification of eddy current techniques and eddy
current personnel.

And these have clearly represented a
substantial improvement over what has existed prior to
this time. These EPRI guidelines for qualification have
gained wide acceptance among the utility industry. All
personnel engaged in eddy current work in this country in
the field have been qualified per the EPRI guidelines.
Technigues are available for most of the degradation

mechanisms taking place in the field today that have been
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qualified in accordance with these guidelines, at least
for purposes of detection.

There are still many degradation mechanisms,
particularly cracking mechanisms, for which there is no
EPRI qualified technique for sizing, although EPRI does
have a protocol for what would constitute gqualification
for sizing, for a particilar degradation mechanism.

The staff has concluded that this
qualification process, the EPRI qualification process, is
sufficient to identify the defective tubes reliably as
would be required by the rule. When t:e rule says,
"Reliable such as to ensure that tubes are identified and
removed from service before the performance criteria are
exceeded," in that context the EPRI guidelines seem to, we
conclude, accomplish that goal.

However, these guidelines do not provide an
adequate basis to support what we have in mind for
condition monitoring and operational assessments. And the
issue primarily involves qualification for sizing, flaw
sizing.

The fundamental difficulties with the EPRI
gqualification process are: 1) the implementation of the
EPRI protocol has evolved such that people are using EDM
notches basically to represent real cracks. Qualification

on EDM notches has been the basis for concluding that a
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number of techniques are qualified for a specific
application.

We believe that to really -- to be in a
position to estimate the protection in sizing performan:e
to be expected in the field from an NDE technique or eddy
current, we must be working with tube specimens which
contain flaws that are realistic representations of what
are in the field, in such ways as, for example, the signal
amplitude coming from the flaw, signal to noise ratio. 1If
these kinds of parameters are not well represented on your
qualification set, you're not going to get a realistic
estimate of what your performance is likely to be in the
field.

Another fundamental difficulty that we have
with the EPRI guidelines has to do with the basis for the
gqualification of personnel. The personnel are basically
gualified to standards which are subjective rather than
objective. That is, the personnel performance is --
whether a flaw exists or doesn’t exist, what’s the size of
the flaw -- the personnel performance in this area is
evaluated against expert opinion and not ground truth.

So, again, we see this as a second fundamental
limitation of the EPRI approach.

So for purposes of supporting, then, this

second objective, we would expect that eddy current
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techniques should undergo supplemental performance
demonstration which would basically, in a nutshell,
address the fundamental limitations of the EPRI protocol.
That is, it would be performed on a statistically valid
set of realistic flaws, and personnel performance, in
addition, would be evaluated against ground truth.

CHAIRMAN SEALE: Mr. Murphy, through no fault
of your own, because we have certainly been adding
considerable to the effort, you’ve got about 40 slides to
go and about another hour, and there are a bunch of
industry people here who have made the trip and who
deserve the opportunity to talk, and perhaps may even have
some flights out later at the end of the day. So at some
point, I’'m going to have to cut you off and let them talk.

But I would suggest that you allow us to read
the slides, where that's appropriate, and give us comments
as are necessary to elaborate.

MR. MURPHY: I understand. And let me just
say that this matter of data acquisition analysis, the
qualification process, is a point of major interest to
the --

CHAIRMAN SEALE: I understand that., I
appreciate your concern.

MR. MURPHY: But I will attempt to expedite

this here.
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CHAIRMAN SEALE: Very good.

MR. MURPHY: The regulatory guide specifies,
however, that where validated techniques are not
available, such as for sizing, one may use non-validated
techniques, provided the technique has been demonstrated
by assessment to be the best available, and 2) that the
techniques and personnel are qualified for detection per
the EPRI guidelines. You know, that ensures that the
technigues in personnel are capable of being the initial
objective, the traditional objective of in-service
inspection.

And finally, another important point is that
where validated techniques are not available -- in other
words, you don’t know the performance -- expected
performance of the test -- you need to plug on detection,
which is, again -- which is consistent with current
practices.

MEMBER POWERS: When you say "best available,"
in what sense? Easiest to use?

MR. MURPHY: No. Detection.

MEMBER POWERS: Detectability.

MR. MURPHY: Best available detection
performance, yes.

MEMBER POWERS: Detectability, then, is what

"begt" is.
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MR. MURPHY: 1In that context, yes.

I think I have already talked about frequency
of inspection. Basically, the frequency of inspection is
as necessary such that you can demonstrate by operational
assessment that you’ll meet the performance goals.

Initial inspection sample. The only initial
inspection sample that is fully consistent 100 percent
with the performance goals that we’ve talked about is 100
percent initial sample. We don’t think that’s necessary.
The main objective of an initial sample is to identify the
active degradation mechanisms.

Once one has identified the active degradation
mechanisms, one performs an expanded sample to address the
portions of the generator affected by those active
degradation mechanisms, and that expanded sample should be
done consistent with meeting the performance criteria.

But for purposes of doing the initial inspection sample to
identify the active degradation mechanisms, we believe the
EPRI recommendations in this area should be fcllowed.

EPRI has recommended a 20 percent sample, initial sample
of tubing, and we concur with that recommendation.

MEMBER SHACK: What’s the current tech. spec.?

MR. MURPHY: Three percent.

MEMBER SHACK: Three percent.

MR. MURPHY: Which does not really --
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experience has shown it does not really provide you a very
timely indication of the onset of an active degradation
mechanism.
I've covered this slide. Let me just go on.
All right. I think Jack and some of my

earlier discussion pretty much has explained what we

expect to get out of condition monitoring -- the backward
look -~ and I don’t want to repeat a lot of that
discussion.

I do want to make one point, however. In the
case where we don’'t have validated techniques for sizing
flaws such as cracks, the question arises as to how we’'re
going to assess the conditicon of the tubing relative to
the performance criteria. There are alternative means
available for evaluating the condition of the tubing --
alternatives to eddy current testing.

One of these alternatives is coming into
increasing use within the industry for this purpose --
ccndition monitoring. That’s the in situ pressure test,
where basically you’re pressurizing individual tubes in
place, and demonstrating that they can hold, for example,
three times normal operating pressure.

These tubes -- the current practice is after
you do this test the tube is removed from service. You

wouldn't be leaving this tube in service.
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And that’s all I'm going to say at this point
about condition monitoring.

MEMBER SHACK: And the question always come u»
about this point as to how you get out of the catch 22
here. That, you know, you plug on detection everyching
that you don’‘t understand. But how are you ever going to
be able to forward project something that -- you know, if
you’'re plugging every flaw on detection, how are you ever
going to be able to get confidence that you can, in fact,
do a forward look?

MR. MURPHY: Well, I think, you know, when you
have a real absence of information you have to take a
somewhat conservative outlook on things. But you can‘t --
you can gain various insights. For example, where you do
the in situ pressure test and the -- all of the tubes were
able to take 5- or 6,000 psi, no matter what the eddy
current said, or where you’ve taken steps to ensure that
the corrosion rates shouldn’t be expected to be any worse
the next time around, and you'’ve operated successfully for
the last 12 months and still the in situ pressure test
indicated you had all of this capability, you should be
able -- you might be able to build a story that says, "I'm
good for another 12 months, barring anything totally
unexpectad. "

But this often will mean a very conservative
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approach. It often means -- I mean, if a tube fails
during in situ pressure test at 4- or 5,000 psi, you're
going to have to make some conservative assessments as to
how much of that pressure capacity reduction took place
during the last cycle, what is expected, you know, based
on that, what is a conservative projection of how quickly
these tubes are degrading, and set your operating interval
length accordingly. But basically, one will be
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