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Q.IPWd

PROCEEWRPINGS

DR. SHEWMUN: IThe meeting will come to order. It
is a continuation of the meeting of the Advisory Commitree
on Reactor Safeguards -- it’s not a continuationi it is a
meeting of tne subcommittes on metal components of the
ACRS. I am Paul Shewmon, subcommittee chairman. T[he other
members present todayt Jr. Carson idark, on my right. In
attencance as consultants, we have uUrs. Berry and Dillon.
The purpose of the meeting is to hear from the BWNR owners
group on the matter of BWR pipe cracking, in p rtial
response to the August 14, 779 ACRS letter on this topice
Generic items on pipe cracking in-service inspection and
other topics will also be discussed.

This meeting is being conducted in accordance with
the provisions of the Federal Acvisory Committee Act and the
Government in the Sunshine Act. Al Igne, on my left, is the
designated faederal employee for the meeting. Rules for
participa*‘on in today’s meeting have been announced as part
of the notice of this meeting previously published in the
Federal Register. A transcript of the meeting is being Xept
of the open portions of the meeting and will be made
available, as .tated in the Federal Register notice.

It is requested that each speaker first identify
himself and speak with sufficient clarity and volume so he

can be readily heard.
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Ne have receivec no written comments or requests
for time to make oral statements from members oI the
public,

We will proceed with trne mesting ana == [ wondered
ir wantad to wait for the rest of the staffs they are f-:re,
[ will call on wave Rossin, chairman of the technical
advisory committee of the 3WR owners group.

MR. RUSSINt We appreciate this opportunity as
representatives of the BWK owners to present & prograrn which
is now in place and in operation, one which' we rz2el it is
important that the ACHS is acgquainted with, and the
opportunity we have this morning we will try to use as
efficiently as possible. e want a couple of things in the
processt not only do we want to tell you what we are doing,
what our objectives are and how it came abocut, but we are
very interested in feedback from the ACRS about the scope of
our program, about where it is heaced and about now it deals
with the proclems.

As you will see in the presentation this morning,
while this program is very well laid out at this point, we
have the authority and the flexibility to make changes. We
will make those changes if it is clear that there are things
which ought to be done that we are not doing, and vice
versa.

Part of the reason for this meeting was the August
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l6th letter. Am [ right?

MR. IGNE® Ye:

MR. ROSSINt From the ACRS to the NRC, indi-ating
its concern about "increased inciderce of pipe crack." As
BWR owners we are deeply concernec about the availapility or
cracks in pipes, and we nave iaken a ratner unusual ection
as an ingustry to try to deal with tnis. This started back
in 1¥74 and *5, when cracks were aiscovsred in JUresden and
some other pboiling water reactors. 'le formec an owners
group at that time, and that group aedvised the garly EPRI
planning with regard to work in this area, but this was
really a tecnnical advisory group, and interestingly enough
we set it up as a subcommittee of the task force on systems
and materials of EPRI. 350 that there was a group of BWR
owner companies with their technical representatives working
as a subcommi ttee to advise the task force on how the
i‘esearch in that area shoulag pe structured.

Wnen the Duane Arncld experience became available
and some of the foreign experience became clear to us, 3s it
did to the commission and the ACRS, it was important to do
supstantially more work in the future, nol because we didn’t
know anything or haan’t learned anything in the past couple
of years, because [ think we had come & long way in our
understanding of this pnhemonenon and our ability to ceal

with it, but with the recognition that this phemonenon was
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going to ce witn us, and irf we possibly developed different
characteristics, maype in larger types, maybe incidents of
cracking woula occur tnat we couldn’t explain with the
theories we haa developed, ard we petrter De praparea for it.

In addition, it became obvious that there was a
lot of work to be done in nondestructive examination and in
developing repair concepts and proving them, qualifying
them, that neecec more mon2y than the normal EPRI budget
could stand.

As a result, we got the owners together, and we
asked them to particpate in & program oOf researcn ang
developm:nt work would extend over @ Tfour-year period anc
which would be funded at the level of $30 million over that
period.

Week pefore last, (October 24, we nheld a meeting of
the senior reoresentatives of these utilities. e developed
a charter ana a research agreement and required =-- we
developed a per-share basis for funding this. Two=thirds of
the potential snare: were signed ana in hana that the owners
group would become a legal reality. We needed 48 shares to
reach that goal. We nou> nave 26-1/2 shares under signea
contract. So, we are funded fully in operation. WNe hope to
get all, or at least almost all, of the other companies
signea up in the near future.

The buaget for this year, calendar year |Y80
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coming up, from tne owne.s group will be $%.2 million and an
acditional $740,000 for operating expenses, coming close to
a $10 million figure ror one year.ihis buaget is tiea in
with money coming from EPRI operations, and you will see
this in a few minutes.

The point is there are two pots of money. There
is one integratea research program. I[here are not owners
groups projects and EPRI projectss there 1is o1e research
program. And wnile we may designate some oIl these for
budgetary purposes, the Key to this whole operation .s that
there is one program ana it all hangs together.

There are two sources of funding but one Jrogram.
The reason [ razpeat this over and over again is because we
have naa ample confusion about this subject over the months
witn our owner companies and with EPRI and with contractors
and everycody else, e will be glad to answer further
questions on that.

In oraer to monitor this program, we have the EPRI
task force already in existence, but we have set up the
technical advisory committee of the owners and the
representatives here in the room of about nine to 10
companies are members of this technical advisory committee,
Each of these groups has to approve tne overall program and
the specific projects. In fact, we divided our owners

groups technical advisory committee into subgroups to
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cecrresconc with the major categories of work that tne EPRI
people will present to you in a few minutes,

It is our overriding concern that we unaerstana
what is going on, that we develop ways to deal with it, that
we are aple to keep this phemonenon from creating safety
problems, and tnat we ar2 able to be effective 1n minimizing
the penalty on plant availability that pipe cracking 1s
liaple to make. Ihere is no guarantee that pipe cracking
won’t continue to occur. We know 2noucn to Xnow that now,
There will ba more cracks. They will be detectea. They
will be repairec. Ana in some cases, it may be costly. But
we feel that with every year, we are getting closer and
closer to an unaerstanding of what is going on.

Finally, if we have time today, we hcpe to aiscuss
wiln you your observations on what is happening. W#e are
prepared to give examples from individual experience of what
companies have uonee.

[ must make one very important point. There are
lots of utilities that own lots of BWRs. .'hat each utility
is doing to cope with pipe cracking phenomenon may not be
the same as what another utility is doing. The utility has
the ultimate responsibility for their plant, and they try
and make the best decisions they can for their plant,
considering the aesign, the history, and everything else.

There is going to be diversity in these decisions. We think

1334 009
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this is not only prudent, but extremely valuable, because we
don’t know all of the answers. ™“e don”’t have an overriding
safety problam, and so there is real merit, we believe, in
different groups making the best decisions they can. And if
some of thess decisions are different but acceptable, then
we are ,0ing to learn something more as time goes aleng. MNe
don’t see that there is a great risk in this.

One thing we are concerned about is at this stage
of knowledge we have now some2 kind of uniform fix being
edictea, because we really don’/t rfeel that is appropriate
under the circumstances. We feel it is safe and prucent for
a diversiry of decisions and diversity or fixes to pe used.
[ think it will become evident when we talk about
differences between older operating plants, newer operating
plants, plants under construction, and plants in the design
stage. There are various things that can be done, and I
think there is a diversity of decision which is of benefit
to all of us.

UR. MARK®: [ have a question related to what you
are saying. It is not really on the pipe crack topic. I
understand your point that you would feel concerned about an
edicts this fix will be applied under circumstances where
there may be several things which nead to be compared, for
instance. How about the reverse? [s there any mechanism

through EPRI, through owners groups, apart from just
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jewooning, if some utility says, "I am not going to pay
attention to this," or "I am going to ao something which the
rest of the group reels is really wrong anc could expose the
whole croup to public obliquy." [Is there any measure to
exert influence, or what is the mechanism on somebody Who
shoula do something and says, "i am not going to"?

MR. ROSSINs Formally, ¢ ps not. But in
practice, this group of tachnical rapresertatives meets four
times a year, anc one of the things we co is repair and
report to each other what we are doing, wnat wor<s ana what
doesn’t, and what the proolems are. [ think, within the
technical community, there are very good mechanisms for
getting this communication across. And since we really do
have the same objective, it is my feeling that this
comnmunication has been ana will be effective.

But there is a key part of this. If there is a
cafety problem, we have a different situation than the
oroblem on availability. If it is an availapility problem,
I think, in the ultimace, the individual utility can nake
its decisiun and stick with it. I[f there is a safety
probiem, it is a whole different ballyame.

DR. MARK: [t is that [ was concerned with.

MR. ROSSINs If it is a safety problem, it is much
different than the technical advisory groug, because it

affects Part 21, it affects the license, and we are agealing
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with the Nuclear Regu'.atory Commission. It is clear that if

this group recognizaa there was a safety problem in

existence, it would full knowledge to the NRC, because

otherwise it would be in violation of Part 2Il.

I think the overriding concerns for the industry

woula show tnrough very Juickly.

safety problem

We are not going to vary a

On availability decisions, I think 3ll we can do

is advise a particular utility, "We don’t think you are

dcing the right thing, and we are having better luck with

this. But we tried this, and this experience gets fed

back."

DR. MARKt [ am not suggesting that there are

people who take this offbeat indefensible position.

DR. SHEWMONs [If you agon’t, I will,

(Laughter.)

DR. SHEWMONs What percentage of the BWR owners

will belong to your == do belong to your group? And of

those who do not, do they still get the information?

MR. ROSSIN® (Qur share fermula is very simpla.

Each utility is in for one share plus one share for each

plant, a half share for plants that will come on line after

1982, That is the formula. We have 56-1/2 shares out of

71-1/2. And what this really means is that we have got, of

the 29 companies, we now have 21

in the fold. And I have no
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turndowns vet. Tnhere are other conpanies who advisea me

they are still decating it within their company abcut
whether to join or not. So, until we get a turndown from
one comoany, [ can still say that we have unanimous
participation.

[ might say tnat all of the large companies that
have more than one plant in operatior are in noOw. The
companies that are still considering things are mostly those
that have plants in the least stages of construction, and in
a couple of them whose only BWR is still in the construction
permit stage they say they are interested in jo.ning but
they haven’t maae the decision.

DR. SHEWMON: You talked about edicts. One of the
things which is kicking around in the staff someplace is a
reg guide which would speak to limiting chlorine or chloride
contents in BWR water, as [ recall it. It aid not speak to
oxygen content, Next time it comes up, I suspect it will.

I have no particular feeling on when that will come out, but
when you talked about aanunciata or whatever your word was,
[ trust you were only requesting that you be allowed some
discussion capabilities with regard to what reg guides would
be or things of this sort?

MR, ROSSIN®: | thought that was the practice,

anyway. | would hope it remains the practice.

DR. SHEWMON: Fine.
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MR. ROSSIN: We will discuss the oxygen guestion
in the course of ou:\presentation. and in some deptan
according to how deeply you want to go into it. [ think the
jury is still out on the potential gain from vacuum

dezassing, ventin7, and so on. There is an intease

‘interest, and some companies have made a decision to adopt

ﬁ:ocedures and nardwaras others have not. The consensus of
théggroup is that that is appropriate at this stage of the
game;\

DR. SHEWMON: The final point I have is with
regard td\pracking of pipes, you are being shouldered around
by the PWk‘people these days wh~ haven’! jot sucn big pipes
yet that are autdoing you in numbers currently. Sc, loter
in the day, while we still have “he staff here, we will get
into that topic, and .f any or your group are interested and
care in staying on, they are welcome.

MR. ROSSINt One comment on that. Within the
syst~ms and materials task force of EPRI, we have got both
BWR and PWR concerns. At this stage of the game, we have
considered wnether to broaden this group and this prcgram to
take =-- to spread over into the area of the recent PWR
cracks. We don’t see that as appropriate at this point, and
it probably isn’t appropriate under the siructure. But we
do have another way to go at this.

The programs that EPRI funds are determinea by
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this subcormrittee of the systems and materials task force,
and there are a number of PWR owners there. [t is our
feeling right now that if there is research necessary in
this area, that it ~an 0e handled out of existing EFRI
vudget and that we don”’t have to form a new owners group to
deal with it. I[his owners group has enough dealing witn BW?®
problems. If another group has to be set up some day far
down the line, we will do it. We don’t see that with the
kinds of problems that we se2 on B¥Rs.

DCR. SHEWMONs It is not clear that the feecwater
pipe cracking would be dirsctly related, but at least from
what | have hearc of the stagnant line bor2ted lines, that
may well be. But we will get into that later.

MR. ROSSINt Fine. Now what we would like to co,
[ woulo like to turn this program cver to Karl Stahlkopf and
his group frem EPRI.

Let me explain one more thing. The own ."'s have
elected to have EPRI manage this entire program, just as
they manage the EPRI work that they do for the utilities in
general, and once these grojects are under way, the pro ject
management in EPRI works on them just as they would if it
was a normal EPRI job. They are guing to present the whole
program, and, once again, I must emphasize it is one
integrated program and EPRI is manajing the whole thing.

DR. SHEWMONs All right.

1354 0i5
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ACRS !
11/5/79 'E MR. STAHLKOPF: We would like to present now the
T=- -1 2ftechnical program that has been put together both uvnder the
|
. B | EPRI based funding and the augmented BWR owners group funding
|
4 | to deal with the problem of integrating their stress corrosion

5| cracking in BWRs. For the members of the Committee, we have
6 | prepared a small handout which covers all of the viewgraphs

7| which will be shown by the EPRI staff today, and additional

3{ copies of that will be made available if necessary.

9 (Slide.)

10; I would like to make my introductory remarks rela-
né tively short so we can get to the technical details of the
12 | program which will be covered by other members of the staff.

T thirk it would be perhaps worthwhile to put the

the owners group program and the EPRI program in perspective

—
[N}

155 by briefly taking a look at the incidence of pipe cracking,
16 | and see h-v we arrived at where we prese-.tly are.
17; (Slide.)

| I think we are all familiar with these incidents.

195 I think we are all familiar with these incidents. In G- T
there was the first incident .. Jresden I. At the time, people

seemed to think it was a unique materials condition.

21
i
‘ 22 In '75, there were eight BWR plants in the United
23|l States wh.ch showed cracking. The assessment at that time was
. 2¢ | that we were dealing with a rare pile-up of stresses.
Ace Federal Reporters, Inc.
25 By '78 we were beginning to see some larger lines




16

a=-2 l! cracking in both Germany and the United States, and rea'ly, the
|
{ assessment then changed to, one, then, no unusual conditions

3 | were reported relating in either materials or stress ~- stresses

4 || relating to these incidents.

l
5| And if we take a look at the frequencies of cracking
6| incidents =-- This represents foreign as well as the United
7| States plants -- in '75 we had '62 incidents of cracking, and

8!| this is both as determined by ultrasonic examination and

9 | actually leakers.

10 In '78 we were looking at 132 incidents, and this
"i being updated, in October '79 there had been a total of 191
12; incidents.

‘ 13; DR. MARK: This gives the appearance that there was
‘4} nothing between '75 and '78.
‘5§ MR. STAHLKOPF: No. There certainly were, and it is

16| a linear =--
‘7: DR. SHEWMON: How many reactors were involved in
I8 || the six of the foreign?
19 MR. STAHLKOPF: One, the KWRB, six pipes dealing with
20{ the feedwater inlet nozzles, and also the -- as I remember the
21| inlet and outlet nozzles to the steam generators. It is a
‘ 22 || presden I type. It is a BWR, and there were inciderts of
23 | cracking on both the heat-affected zone sides of the welds and
also crackings in furnace-sensitized -- both in the =--

Ace-Federal Reporters, Inc.
25 DR. SHEWMON: I was curious as to how you counted.
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That is one reactor, not six reactors; six different pipes?

MR. STAHLI.OPF: Six different pipes in one reactor.
Each one ~f these incidents of cracking refers to a specific
crack.

(Slide.)

I think from the number of cracking instances we have
seen, certainly the perspective on IGSCC is the factors that
cause it can no longer be considered to be rare. We think we
understand a little bit more of why things are hapoening, but
certainly, we can explain it in terms of susceptible materials,
high-carbon materials, which are contained in the present
plants.

You can expect the stresses on the levels which we
have seen to cause cracking in them. Both oxygen and normal
passage of time are going to lead to the type of incidents
that we have seen.

(Slide.)

The question is what to do about it. Because of the
history that I have laid out, the utility industry has become
concerned with the potential availability and reliability
problems surrounding pipe cracking, and the owners group,
along with EPRI, has put together a program that in the next
four years will pump over $40 million into research surrounding
how to mitigate the effects of stress corrosion cracking in

BWRs. Last year's budget in this area was about $10.9 million,
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| which wa- augmanted from a special EPRI fund in anticipation
| of setting up the BWR owners group; and in actual fact, EPRI

| has had an ongoing BWR pipe cracking effort for the last five

years, "o it is not a new program that we are startiag. It
is simply the augmentation of an ongoing EPRI program to treat
the problem.

MR. ROSSIN: Before you leave there, that slide, there
is one thing tnat maybe needs explanation. You notice in
1979, the existing EPRI program is $10.9 million. From '80
on the EPRI part is about §3 million and the owners' group
about nine, or $4.9, and so Iorth.

What we did in 1979 was, recognizing it was going to
take time to get the owners group together and the money, the
Board of Directors of EPRI approved a one-time, one-year, big
upgrading of the amount of money that EPRI would put in in
this pipe-crack area. They did that so that we would have a
large enough program going to meet the needs of the owners;
but they did it on the promise that the owners would organize
this group and get the funds together so that by 1980, they
would be able to pick up a large share of that.

The normal EPRI budget on this kind of program would
have been a maximum of $3 or $4 or $5 million, if it weren't

for the promise of the owners grcup.

MR. STAHLKOPF: Our normal budgetary constraints in

this area would be about $3 million. We got an excess of the

1534 019
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‘ 1! $7 million "kitty," as I stated before, in anticipation of the
2%%owners group being set up.

3? (Slide.)

4| I really don't think I will run through all of the
5 | formal presentation which is presented in your handoat. That
6| is because of limitation on time. I think it would be more

7| appropriate to get directly into the technical details ¢f the
g | program.

9 One thing that I would like to leave you with in

10 | terms of philosophy of the EPRI program is that what we are
“; trying to do, within this program, is to develop a series of
12, on-the-chelf fixes; and these fixes can be applied to both

. 135 existing plants and plants under construction.

Example~ of thes2 fixes will be given by each of the
‘5‘ technical leaders as they 30 into the detailed discussions

‘6; today. But I think we can see that already, some of the work

17 | from the EPRI existing program is now being implemented in the

18| field: 24 plants presently are using sclution heat treatment

19| in their welded joints. Corrosion-resistant cladding has gone
20ﬁ into 15 plants. Alternate materials, which is the low-carbon,
21 | nitrogen-strengthened 304 or 316 materials, are going into
° 22 || 18 plants which are presently under construction.
23 DR. SHEWMON: It is not clear to me whether those
are retrofit or new plants, when you talk about 24 solution

Ace-Federal Reporters, Inc.
25 || heat treatment.
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MR. STAHLKOPF: I think both. As Dave so correctly
said, each utility looks at its own specific problem. If they
have had problems with leaking of target lines, then some
plants have chosen either to go to soluticn heat treatment of
welds in those lines, or to go to the replacement of those lines
with the low-carbon material.

And so the nunbers that are represented here represent
both retrofits on the target lines and new plants which are
under construction.

MR. ROSSIN: Paul, if we have time asfter the tech~-
nical program has been presented, there are some utility
representatives here. We could give you some examples of the
specific things that various companies have done.

DR. SHEWMON: Item C on our agenda =-- I am not sure
you have been allowed to see this yet --

(Laughter.)

DR. SHEWMON: That allows the bectter part of an hour.
here, for action taken by utilities.

MK. ROSSIN: Maybe we will get to it.

DR. SHEWMON: That is of particular interest to us.

4R. STAHLKOPF: Again, I think I would like to
emphasize that our program, hopefully, is dealing with a
variety of fixes which can be applied; and it .is our purpose
to ensure that all of these fixes be the altermae m¢terials,

corrosion-resistant cladding, different types of stress
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improvements which can come about through induction stress,
really, through heat-sink welding, are all qualified, have
been discussed with the appropriate committees and the appro-
priate NRC committees.

And we are developing what I would call on-the-shelf
technology for utilization in BWRs to increuse realiability
of the piping systems. I would like to briefly show you what
our program looks like.

(Slide.)

It is broken into three technical areas: plant
resolution or plant probiem resolution, which will be talked
abo.. by Robin Jones, dealing with determining the probability
of the rresence of cracking, how to deal with determining
certain types of piping and talking about the consequences of
cracxing. Robin will be first up this morning. Remedy
development, which will be discussed by Lou Martel; and
remedy application, which will be discussed by Joe Danko --
I'm sorry. I have that turned around.

Dan ¢ will be discussing the applications -- Danko
will be discussing the development and Martel the applica-

tions.

Because of the limitations of time, I would like to
turn it over to Robin now to talk about the subsection of the
program dealing with plant problem resolution.

MR. JONES: The resolution phase of the program is

1334 022
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the part that contains the piping integrity analysis aspects.
It applies to plants which are now in operation, and also
plants approaching completion; that is to say, all plants
which contain what you might call "off-the-shelf" grades of
type 304 stainless steel, where there is a significant possi-
bility of intergranular stress corrosion cracking developing.

We have three major objectives:

To provide the utilities with improved capabilities
for predicting where cracks will form and for detecting them
if they do form;

To provide models for predicting what will happen if

the cracks do form, how they will grow, and what types of crack

‘shapes and l«zaks are likely to develop; and, finally,

To evaluate the consequences of cracking from a
system point of view: What kinds of leak rates we expect to
get from intergranular stress corrosion cracks, how are they

affected by loading.

I would basically like to spend about five minutes on
each of these major objective topics, and tell you what the
thrusts of our effor.:. are, and touch on the state of the art
and how we hope to improve the state of the art.

(Slide.)

First of all, in the prediction and detection of
cracking, we have three major thrust areas, shown here. We

would like to develop improved methods of identifying
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vulnerable welds, mainly for the reason if you can identify
the weldc that are going to give you trouble, that gives you
the opportunity to do something about them before they give you
any trouble. For example, you can apply one of the remedies
that are being in the other parts of the program, such as
redistribution of residual stress to reduce the probability
of cracking. Or if it is a particularly critical line, you can
do a replacement with a lower carbon material, or something
of this sort.

The other two aspects of this part of the program
are the development to improve crack detection capabilities --
We would like to increase the reliability and also the
resolution of the techniques that are used in in-service
inspection now.

And finally, we would like to develop improved leak
detection capabilities to insure that if through-wall cracks

are developed, they are detected in a timely fashion.

I would like to start with that last direction and
talk about it very briefly, and then move back up to the other
two.

Our perception of leak detection capability as a
need is not so much for improved sensitivity of the detection
system, but rather more for improved location of leaking
cracks. The reason for that is that we believe the present

in-containment detection systems have got plenty of
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resolution but they provide very little information about where
the leak is in the piping system. A~u that means there is a
considera-le man-rem exposure in trying to find where the leak
is.

We feel it would be a great step forwara if we could
improve the location capabilities of the leak detection systems.
Our efforts in this area are really not past the plunning stage
yet.

We have looked at methods of locating leaks in complex
systems and we have noted that in the United Kingdom submarine
program they have had good success with acoustic techniques.

As part of our program, about six months from now, we will be
measuring leak rates, and at that time, we intend to use some
acoustic work to assess the f-asibility of leak location using
acoustic methods.

If that looks promising, then we would get into the
development of a prototype package, instrumentation package,
which would then go to field trial. So we are talking about a
fairly long lead time item here, probably several years, before

we would have anything available.

DR. SHEWMON: Is this something that senses where the
hiss is coming from in a room, or sits on the pipe and detects
the direction or triangulates transmittirg through “he steel?

MR. JONES: It would be a triangulation type of

system. 1334 025
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MR. JONES: Right. I say that the first step has
to be a feasibility one. You need to have some kind of
"signature," if you like, for leaking pipes that would make it
readily distinguishable from other plant noise. You also ne~-d

to worry about how many transducers would you have to scatter

| around the system in order to give yourself a reasonable l-ca-

| tion fix. That is what we are going to look at first.

MR. MASCARO: Don't you expect a =--

MR. STAHLKOPF: If you look at the success the British

| have had in terms of looking at the signature levels between

two corresponding transducers and assuming that the transducers
are all calibrated to the same sensitivity and knowing what
pipe runs look like between the two transducers by looking

at source levels in one transducer and another with a continu-
ous signal, you can then determine how far you are from that
source of one transducer.

MR. MASCARO: 32ased on time difference?

MR. STAHLKOPF: No. You are dealing with a continu-
ous signal. You are strictly looking at a problem of acoustic
impedance over the length of a pipe run, and back-calculating
where the source must be to get this type of signal differential

between the sources.

MR. JONES: In contrast to the leak detection
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capability, we are at the feasibility assessment stage right
now, we are very much further along, in the crack detection
capabilities area, as a recsult of several years ol work.

We started at this four yeurs ago. We have equipment
becoming available which is already at the laboratory prototype
stage and is ready to go into evaluation.

The first sorts of things we did were attempts,
really to improve the resolution of conventional UT in-service
inspection by improving the transducer designs. However, our
evaluation led us to believe that that is not reaily what the
problem is in detection of intergranular stress corrosion
cracking.

There is plenty of detection capability there, but
it is confused by the large number cf geornetric signals that
you get in addition to the signal from the crack.

So a large part of our more recent efforts, then,

| had to do with the signal processing techniques, in particular

using the adaptive learning network type of approach.
We are¢ pursuing, really, two different kinds of

systems and basically using the same kind of signal processing.
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(3lide.)

Or.* is an automatsd system that gives you
positioning information in 3daition to == well, more
accurate positioning information. This is the kind of
systam that [ will oe talkinj about again in a few minutas
when I start talking about crack size capapility.

Na nhave alss developed an instrumant package tnal
would essantially 3o along with a hand-neld, conventional
nhanu=-held UTA examination, and the purpose here is to
basizally assist the operator or ta2 inspector in making the
decision whather or not there is a crar< there. He sees the
sijnals he wants to have sone assistance in making the
decision, whether tnat signal is 3 crack or somethinjy else.
Ne arovi.e him with this package of equipment over here,
whicn procasses the signal, decides whether it 100ks lik2 a
srack signal, that it has already learned to recoynizZe, and
7ivas a substantial improvement in the accuracy of chords,
at l2ast in the laboratory.

Yi. DILLON: Are thes2 simulatad cracks cr actual
cracgs?

MR. JONES:t They have -been proved out in real
intargranular stress corrosion cracks. We think it is
important to do that.

(Slide.)

The kind of thing that one gets out of th2 signal
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pro.essing is to take these kinas of sijnals, which look
rather confusing to the eye, and mak2 them into these kinads
of signals where the indication of the crack becomes rather
obviaous.

[n the == we’re also doin3 work in the ar2a of
Jortable ejuipment for high intensity X-ray generaticon, and
that is at 3 similar stage to the UlA development. #2 nave
laosratory inproved capapility. As are moving into 3 fisld
devalopment stag2., The time frame for the further
Jevalopment of these technijues is that we expect to conduct

o field evaluation trials during 1980, We are
antizipating that we will move into an implementation phase,
snera we start to make the 2quipment availaole generally,
towards the and 2f 1980, And a large part of the effort,
subsaquently, will oe through ZPRI’s NDZ center, which will
orovide training and familiarization capabilities in the use
af this new 2quipment.

D3, SHEAMON: [s there any manufacturer wno will
nake {t?

Mi. STAHLKOPFt Ya2s, one of them, 3as [ stated at
the oeginninjy of our presentation =—— it is the philosophy of
the =PRI program to provide off-the-shelf haraware for
implamentatian in these programs. ~resantly the Adaptronics
will be producing for sale the 4000 series, which is a

signal procassin3 unit which Robin has just described.

1334 029



31 03 33

RQ‘BNH
®

19

29

Y. SCHONBERG®* Raaiation, which is the comdany
doing the davalopment of ths oortaole LINAC, will offer in
their line for sale tne LINAC to anyone who is intarestea in
ouying it. 30 all the programs we are JoinJ to De talking
about today, we ar2 making arrangemants with the penpla who
are doing tne resesarch or with subsidiary people,
suosidiary manufactures, actual dev2iopment for sals of all
of the nardware fixes we ar2: 20in3 to be talking about
today.

fR. JONESt Moving pack ug the list we starteag
with, tha first item in the first sojective area was how to
identify tne welds that are 3oin3 to be vulneracle to
craczking. [here is already a technology for doing that, anag
it is based nn formulation of two things, really, the stress
rule develnpad saveral years ago by GE. This stress rule
says that indication of sevarity of service? of a oarticular
wald == it adds up to ths stresses that the weld sees in
this particular fasnion (ingicating).

It provides a magnitude of == the index you finish
up with provides an indication of how severe the service
is. The original premise was tnat stress corrosion cracing
won’t occur if tha stresses are maintained delow the yizld
stress. That imolizs the index should pe less than one. In
combination with that, at least in recent assessment, there

has oeen 3ssessment of the carbon concentration of the nigh
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strass rules index welas. That provides an indication of
susc2ptivility of the particular welad to cracking. [f you
nave a compbination of a high carbon concentration at a hiah
stress ruls, then you feel that thers is sone prooadility of
cracking, and sometningy should be Jone.

Tnis particular acproach nas proven to be quite
succassful in defining the w2lds which will not crack. Ne
hava done Juite nicely with saying tnat there are no Cas2s
of cracking where the stress rule index is less than one to
data, Jde don’t anticipate ther~ will be in the future.
daresver, w2 nave very faw =-— we know that the incidence of
¢rac¢ing in == decrease sharply with decrease in caroon
contant. Ve can Jdo a fairly good joo of deciding which
welas will not crack.

O<. SHEWMON: [If you nhave one that will crack, how
does that strass relatively to one, or the factor vary
around the sircumfarance of the crack, usually, the
cirzumference of the pipe?

2. JONESt The only terms that would vary from
top to oottom would pe the residual strasses, in some
instances, and that is the largest single stress factor 1in
the a2quation, and some of the thermal components.

OR., SHEAMONt Since they weld it all the way
around the circunference, probably the stresses will De the

sam2, or th2 residual stresses =--
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dR. ROSSINt No, that is one of the k2ys to th?
whol2 suoject. Actually, in apolyinj tne stress rule, snome
rules of thumpo are used to Jive a conservative measure of
the residual stress basad on variations seen in othar
welds. So tnat really is kind of 3 limitingy number in the
strass rule.

D3. SHEAMON: Let me bring up something hare that
will interrust this prasantation, out brinj a point in [
would like to get on the record. Jhen I first came into
this Jjoo, 1 thougnt, "How silly anda consarvative can the NRC
ove. Everyoody knows stainlass stesl is a very tou3n
matarial, and how could you get a crack 'hat would give you
an instantaneous Jdouble-end2d pipe oreak?"

As [ grow a littl: bit older, I realize that
cracks do somnetimes develop around 3 360 degree
circumferenc2, and that is >ropbaply the scariest part of
Juan» Arnold. One of the tnings I am particularly
intarested in here is, What are you aoing? 0Or what are the
chanzes of tnis thing developing into a crack which could
come throujzn =— around a fair amount of this, befor=z you
detact it?

MR. JONESt [ am going to touch on that in just 3
couple of minutes, actually.

Di. SHEWMON: Fine.

MR. JONES: I think crack shape pra2diction is a
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very important part of our oJrogram, SO you can look at tnis
ruls in its present state as peing 3 necessary, out not
sufficient, conditio for cracking.

Wnat we would lik? to do is davelop something that
3ives us mora sufficient criteria for cracking for all of
the welds for this condition =- is not meant == we would
lika to have some way of ranking th2 likelihnod that they
would under3os S3C in a pit more reliable way. #2 think w2
can do that oy devaleoping a second generation stress ruls
which incluaes same of th2 other variables that we «now are
important, like a numoer of stress cycles, the numo2r of
severity stress cycles and like the particular surface
condition, what was done about grinding this weld, what was
the final surface preparatisn, what about the walding
conaitions?

N2 hava lots of information in the more basic
Jrograms that tell us the affects »f some of these
variables. #hat we need to do now is translate that
knowledge into an encinearing technigue. The programs to do
that are just now starting. Th2y have bean in placs for
anly a few months. [ really can’t report to you any
startling successes. [ think tne approach we are taking, of
including more of the important factors, will certainly giv2
us a better discrimination than we nave now.

Another thing we are doing is making in-plant
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measurements to try to gualify what the ranjes of some of

thess stresses actually are in=servize. What kinds of raal
stresses ara the welds seeing, a3s npposed to the design
strass? #hat is the range of them? And the other aspect of
i* is, what variation and susc2ptioility do we get in
typizal welds? At the moment, they are oeing treatad as
ceing all the same,

T1iose things will provide the oasis for a
arnoabilistic aporoach of the type that is now used oy tne
aernspace industry.

(3lide.)

The second major thrust ar2a in tne problem
resslutinn _..ase of the work has t» do w~ith Jefining what
hapaans if 3 crack dres form. There are, ajain, three <inds
af tarust arsas. One of them is ND:Z improvaed crack sizing
«1d surveillance technique. The other two are piping
intzgrity types of things, prediction of <-ack growth and
crack shape, and margin assessment, various considerations
of cracks in loadings.

[t is probably easiest to describs how these 3o
togather in terms of a structural integrity plan of this
sort.

(Slide.)

This is probably familiar to all of you. It is

our version, if you like, of the structural integrity plan
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that is in 3sction 1l of th2 Coce. [ will 30 rapidly arounc
the loop here.

A crack is detected and sized, or else it is
postulated. e do a crack growth analysis 5n that
particular crack to decide now it will jrow as a function »of
time. The inputs to that analysis, there i5 something about
the crack jrowth in kinetics, ana the loading that is
driving the crack growth, and sort of analysis technique
that is genarally used is linear elastic types of analysis.
[his allows us to davelop information on the crack sice on”
shap2 as a function of time. That 22comes an input to
avoluation analysis, which says, Ahat is my remaining safety
mar3in?

[he evaluation requir2s as an input the worst 2lase
accident loading that you care to postulate, plus
infarmation nn th2 stren3th and ductility of the material.
3asad on th2 nutput of that margin assessment, one woula
tenc. to == the Section 1l approach would be to decide, [s a
sepair necassary or can we continue operation? Pernaps witn
the addition of in=-service inspection of ventation or a
2razk surveillance techniqu=2.

DR. SHEANYONS Does the Coae speak =-- [ guass I
will address to you, WNarren, doas tne Code sreak to what
would be allowed to continue to operate there, and nas tne

NRC signad off on wnat they would allow for pipe cracks in
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major pipings in 84Rs? Or is this jetting ready for that
ais-ussion, should it come?

iR, HAZELTONs I think S«ction 11 now primarily
addarasses fatigue cr- .ks. Hers, w2 nave a gifferent
nechanism 2nd I don’t think we have the technology ready
yet, but that is what [ think he is jetting to.

MR. JONESt Right now we don’t have the technology
tn do this. Thers may well oe cas2s whan w2 have all of
thes2 boxes filled in where we could show, perhaps,
continued ngeration would b2 Jjustifiable. 3ut that is not
really the main thrust of tnis effort. [h2 main thrust, or
the reason for putting it into this kind of formalized
arrangement, is to make sur: that you adaress all of the
oroosr issu2s and den’t miss anythinj that is important. If
/oy can do this kind of loop, then I think you can say that
/o4 can understand the cracking proc2ss and what it means to
the Jiping system.

50, where do we stand on this? Well, we can do
witn improved methods of sizing, crack sizing information,
as one of the inputs hare to the crack growth analysis.

That particular area is one which is just an extension of
the crack datection work that I discussed a faw moments
ago. You n22d more exact positioninj inforwmation. You hava

to integrate a larg2 number of aifferent methods to jet

accurate sizing information. ANe visualize more or less the
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same apprecacn and with aiLout a one y2ar or so delay in time
frame, compared with the crack cdetaction eguipment [ tola
you 2bout.

3o we see the availapility 5. imp-)ive (¢°2
sizing capacilities coming 217-g In the, ci't of “3i=’92
time frame.

Coning around the looo here, Lhe crack growth
analysis, which I will come opack to momentarily == we have
arojrams goi 2 on now to aquentify wnat the rate of stress
corrosion cracking is as a functior of variaoles like
loading and like number of cycles par unit, time, and oxy3Jen
concantration in the water and tempsrature, the kinds of
things that you oelizve are important there for the service.
Ne are also looking at the possibility tﬂat the crack growth
sharacteristics mignt change as a function of time Jue to
low temperature sensitization of the material, and the
sutout from that is basically the caoability to preaict
crack growth 1n test specimans.

N2 want to predict crack growth in pipes, and that
requires a couple of more st2ps tc 02 taken inte account,
on2 of them 2eing the influsance of residual stress
distributions, which give you steeply varying driving forces
as a function of distance tnrough the wall, and the otter
peing composition changes that you can get as the crack

con.s up and intersects the weld, as opposed to going
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through the oase metal. Those are also peinj studiad.

We plan basically, than, to try %2 use the Dbase
iine informetion tojether with models of these other effects
to asredict thne benavior in cracked pipes, wnich will then b2
Usea as a verification experiment. [ said we are tryin3y to
use linear 2lastic models for the crack growth analysis. We
thing that is Jjustifiable because tne plasticity which
occurs, although stresses ¢ ' be uo near the stress locally,
aslasticity is wall contained pecaus2 usually local stress
near the yi2ld stress is accompaniad Dy local stress
somawher2 els2,

N2 can also do aquite a little of analysis. We may
not nave enough data to finish the model, but we can do
anaiysis. 4e find that the residuii stress distribution is
the real bij factor in the crack growth analysis.

(5lide.)

Tnis is a plot of the driving forc2 in terms of
stra2ss intansity factor, as a function of distance tnrough
the well, fer a 28=inch circulation recirc line, considering
residual stresses, using distributions whica we have
neasured praviously in normal operating stress of about
10 ¢si, which would be typical for a particular weld joint
in the main recirc line. And the rasult one sees is that
the driving force varies almost exactly the same as the

residual stress distributions in other words, the residual

1554 038



kapBWH

I

w N

12
1
12

38
stress is dominating all of the othar components in the
driving force =— remembering that nejativs stress intensity
factors have no physical meaning.

Naat this says to you is that as the crack
prolagates throujzh, if there was essantially no resistance
to crack growth in the material, the crack snould stopo at
acout this point her2 (indizating). This raises the
Jossioility that certain kinds of residual stress
distributions could lead to arrestea cracks. And contrasted
to this, a four=inch diamet2r line, the residual stress
distributinn can be tensile all tn2 way through tla2 wall at
some location, and the corr2spsnaing curve would oe one that
rises rapidly with increasing crack deptn.

[n those cases, w2 would axpect rapid
propagation. And w2 have done some calculations that
confirm that is what should happen.

(5lide.)

[nis is a comparison of the probapcility that a
leacing crack will Jevalop after cracking has initiateq,
through a four=inch and 26=inch line, in the absencs of
residual stresses. The prooability is pretty much the
saMa, After the residual stress distrioution we have a
tremandous factor of differance in the 2ssential life
prediction for thess two lines.

O2. SHEWMONS Ahy is it you predict such a
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diffarence in residual stresses?

M2. JONES: Becaus2 of the nature of the residual
stress, it is different in the large diameter. The large
numoar of passes oraduces an axisymetric residual stress
distributinon, which has a compressive zone n2ar to the
inside surface of the pipe. That is 1wt tru2 in tnhe numoer
of oasses in a four=-inch line. In that cass you can get
som2 aximuths around the circumferance. And then youy have
comoressiny all the way through tne wall, tnat has very
inportant ramificatinons to crack growth and crack shape,
which has to be takan intc account.

Wa are then looking at residual stress
distributinns, m2asuring th2m in represantative pio2 siz2s,
and trying to develoo technigues that would allow us to do
that in the field, and that, together will the base line
srack growta information, shoula provide us with the
capioility of pradicting crack jrowth snape.

(Slide.)

[he evaluation of the end=-of=-life flaw — or
pernaps it is not end-of-life, but the flaw size that you
got at the next refueling outage, what is raquired here =--
this is 4 ductile fracture problem. We hara a very ductile
matarial here, and the linear elastic approach is simply
incorrect for treating the fracture of stain'ess steel., We

had oeen doing work for several years on the developmant of
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ductile fracture methodology, and w2 have arrjved at, in
conjunction with Seneral Electric, 2 rather simole
consarvative nalysis that allows ysu to quantify the
failure marain for cracks of various sizes.

(5lide,)

TAais is a function of the loading. Thi:c is now a
statically loadea case. We lnok at this one up here for the
romant (indicatini). The cas2 one is an icealized crack.
Yhat we have plotted here is the fraction of == the fraction
of ~urve circumference, that is the crack size kind of
2lot.

And the ooundary indicatas the point at which
ductile fracturs could initiate. TInis is now a conservative
analysis. .2 ars not goin3 to take advantaje of what
happens after initiation. This is tne initiation=-pased

analysis.
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This approach has been both analytically and
experimentally verified for initiation of failure. And the
one real remaining thing that has to be done is to decide
how to use the dynamic loaaing, as opposed to static
loading. e are looking ot that now.

This would be how do you use this kind of
approach, which is basically for static locding? Would you
apply it to earthquake loading situations?

(Slide.)

You can do cther sorts of geumetries and get
different kinds of data plot depending on what kind of
geometry you are considering. This is a simiiar kind of
diagram with different axes for tne Duane Arnola-shape
crack. This one was the one that was leaking, ancd this is
the == this is the margin for initiation of ductile
f.acture, again in the normal loading.

DR. SHEWMON$ What does that mean, the initiaion
of ductile fracture?

MR, JONESt That you could not start the ductile
tearing fracture process until you are on this side of that
line,

DR. SHEWMONS [t doesn’t say anything about
whether you have a 100=-inch crack or a complete break?

MR. JONESt That’s right. So far we haven‘t

addressed the problem of what happens if you do exceed that
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line. That is part of last area, wnich I will get to, that

is the consejuence evaluation.

(Slide.)

Rasically, in this area we are concerned with
three sorts of things. One of them is the one that
Jr. Shewmon just alluded tos What happens if you exceed the
fracture, and the ductile practure process starts? What
will be the consequence of that? Will we get a leaking
pipe? What kxind of a leaking pipe?

And that is the second area here, where we are
goeing to attempt to quantify leak rates for pipes with
certain straight cracks subject to certain loadings.

There are other possible system consequences of
cracking, too. We would like to look at them a little bit
further downstream. The kXinds of things we are talking
about there are the possitility of multiple breaks. If you
get one large loading impulse, what is the probability that
more than one pipe could break? |[s there any probability
that failure of one pipe would trigger failures in others
that had parti=through cracks in them?

The problem of leak before break really comes down
to ductile material, like stainless steel type 304, to
determining whether crack extension is a stable or unstable
ductile fracture process. 1Ihis has been addressed recently

by an analytical approach, where it was treated =-- they
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treatec simulation of safe ends cracks in Vuane Arnold and
cane to the conclusion thét there was considerable remaining
margin, if you like, to initiation of unstable crack growth.

We are extending that particular approach and also
valigating, if you like, with numerical approaches that
don’t have to.make quite as many assumptions as the
analytical approach.

DR. SHEWMON® Where was this published?

MR. JONES?® Tada --NUREG =-- there is a3
reference to it in the study group report. It is the
Washington university analysis. That particular area [
think is well in hand, and I think the present results
suggest that the likelihood of getting an unstable ductile
fracture in piping systems with the sort of designs we have
in recirculation piping is very remote indeed,

That brings attention to what kincds of leak rates
could we expect then from stable cracks subjected to various
types of loadings? And that means that we nave to 4o two
thingst We have to be able to predict crack shape. This is
the kind of sequence of crack shapes you get in the
stainless steel, the crack extension going on with a great
deal of widening. The sort of scale here is of the order of
an inch at this stage, the crack separation having started
up at this crack.

If you want to predict leak rates, you have to be
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atle to predict this kind of tehavior. And using tne
quctile fractur2 mechanics that is peing developea at EPRI,
you can come pretty close alreaady. This is the crack
configuration with everything normalized, normalized stress
against open area of crack. These are the gata from the
orevious slide, and this is the prediction for the elastic
fracture mecnanics,

[t is slightly conservative. It overpredicts the
crack opening area.

(Slice.)

Ne are coing through some additional work in this
ar2a., Having pregicted the area, now you have to predict
how fast will the plume come out through it. That is
relatively straignhtforwara for blowdown analyses for large
orifices. But if one does calculations for through-wall
cracks in the sensible types of loads, you don’t have very
large orifices. In fact, you have crack-like defects, as
opposec to actually symmetric things that are treateag in
blowdown analysis. That has not been t(reated in the past,
the relatively tight cracks.

We are treating them two ways. We have a small
analytice. effort to try to see how to adapt blowdown models
to that particular case, and we nave somewhat larger
experimental efforts which will be measuring leak rates as a

function of crack configuration to provide the experimental
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basis for a predictive mogel.

In summary, in this area we have three main
thrustss

One of them is the prediction ana detection of
crackinge.

[he next is the development of the technology to
creaict what nappens if cracking does initiate,

ind the tnhnird is the assessment of what the
conseguences of intergranular stress corrosion=cracking
might te in terms of leakage rates ana for a variety of
postulatec loads.

Thank you.

DR. SHEWMOWNs Thank you.

Any other questions?

MR. DANKO$ My name is Joseph C. Danko. I[’m with
the Electric Power Research Institute, and the subject of my
prasentation is the pipe remedy development.

(Siide.)

The objective of the pipe remedy development
activities is to develop and evaluate pipe remedies for
application to the BWR recirculation piping system and to
demonstrate the fact of improvement of these pipe remedies
over a reference or as welded 304 stainless steel pipes.

The technical approach really is based on an

under stanaing of the mechanism of stress corrosion
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cracking. At this peint in time, I feel that we have a very
good understanding of what is going on. It is related to
three critical ractorst

One, a sensitized microstructure is required.

This is produced in the welding of normal 304 stainless
steel. There is 3 need for a stress intensity or strain
time fector, and of course a need for an environment,
superimposed such that they have coincidence in one area.
And this can give rise to the intragranular stress corrosion
cracking that has been observed in the stainless steel
pioing in the 3WRs.

Based on this model, we can select pipe remedies
that would provice a soluticn to the stress corrosion
cracking. And you can take inaividual items, or combination
of thece three critical factors, in selecting remeaies to

eliminate or to avoid the problem,

Obviously, if you take one of these factors and
completely break it away from the coincidence, you would
essentially have immunity to intergranular stress
corrosion cracking.

Obviously, if you work on two factors, it is quite
possible to minimize *his area here, which really, in a
simplistic way, can be looked as}a nrobzuility area, By
significantly recucing this, you can essentially avoid

stress corrosion cracking over the lifetime of the plant,
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which is considered at this pcint to be 40 years.

So given this information, we have selected a
number ©. pipe remedies for evaluation and to verify that
they will provide factors of improvement required for plant
operation.

(Slide.)

Wnat [ would li¥e to do is cover some of these
pipe remeaies and also to indicate what specific arza, based
on the Ballantine circles that wa were attacking.

Solution heat treatments the intent here is to
take the shop welds, solution heat them, and in doing so you
obviously eliminate the weld sensation and also eliminate
the weld residual stressa2s associated with that weld. The
application woulc be for shop welds, and it can be applied
for plants under construction, and for several pieces for
repair of existing plants.

The area of the corros.on-resistant cladi the
objective is to attack the sensitization problem, to place
on a wela ceposit from 308L w~eld metal with a controlled
delta ferrite. And based cn laboratory test and field
operation, if you get the delta ferrite content hign enough,
it will prevent stress corrosion cracking. And, typically,
we are iooking at levels on the delta ferrite. I[n the weld
deposit, this corrosision-resistant clad is placed on the I0

such that the butt well is complete protected. So the
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neat-arfrectad zone Joes not s2e the environment, and it has

ne

eliminated the sensitization factor of the Ballantine

3 circles.,
. 4 The application here would be for shop welds, and
-’ it nas application for piants urder construction and for
o] repair activities.
7 1h2 corrosion-resistant clad, as depositeds this
o is a case where you just take the 308 weld metal cdepoit on
¥ the ID pige, as orposed to the CRC with the solution heat
10 treatment,
il And in the case of the snlution heat treatment,
12 you avoia any possibility of desensitization, that
13 transition from the CRC to the base material. The CRC, as
14 deposited, has field application and would cover plants'
. 15 under construction and fcr repairs.
10 The heet sink welaing is an approach where arter
17 you make the route pass on the weld you introduce flowing
le water or a very active spray water on the subsequent weld
¥ passest and in doing so, you provide a state of resicual
20 strasses in the heat sink weld that results in a compressive
21 residual stress pattern on the ID. So this would be
22 attacking the stress factor of the Ballantine circles. And
23 this approach has application for field welds, pipes under
24 construction, and for repairs.
. 25 The induction heating stress improvement, which is

] 1334 049
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¢ technigue that was developed in Japan, is applied to
weldeda pipes. fcu take the OU of the pipe with an induction
coil, heat it up to approximately 500 to 550 degrees C. for
a short period of time. ®"hile you do this, you have water
flowing on the inside of the pipe, and you end up with a
complete redistrioution of residual stresses in the weld
ar2a, such that there are compressive residual stresses on
the [0 resulting from this process.

Acain, the thrust here woulo be to look at the
stress ractor that contributes to the stress corrosion
cracking. Application would be to field welds and plants
under contruction and for repairs.

The alternate pipe alloys this is to eliminate
sensitization with the weld heat-affected zone. And the
alternats alloys would be applicable for plant uncer
construction as well as ror nieces for repair activities.

So these currentiy are the major pipe remecies
that are under development, under evaluation. And there are
additicnal concepts emarging as we continue the develooment
activities.

For example, you may have heard of the crown weld
passing. This has come up as a concept based on the
residual stress analysis, the idea being to take a pipe that

has already been welded and just have a fusion pass on the

crown weld, water flowing on the insides and, in effect, it
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changes the resigual stress pattarn orf the pipe. [t would
oe similar to the heat sink, except the application would be
on a pipe that nas alreaacy been welged.

Another concapt that has emerged is to reduce the
stresses on the pipe by applying a back leg or a weld
deposit over a large portion of the OU of the pipe. Again,
you can do tnis witn water flowing on the insice, or it can
be done without it. 71ine intent is to reduce the stress
level on the heat-arffectec zone of the pipe.

WR. BeNUER® Are you going to say anytning about
what size pipiny goes with what methods, or do tnhey apply to
all sizes?

MR, UDANKOs [ will touch that.

MR. BENDER® All right.

(Slice,)

MR. DANKOs If we nave these pipe remedies, one of
tne real questions ist How do we verify that these remedies
will actually work on hardwere that has been failing?

In the past, testing has been pretty much confined
to small specimens. This is a way the stress corrosion
cracking testing has been done.

The limitations of that testing technigue were
recognizec by General Electric a number of years ago. At
that time they felt it was important to get to the actual

hardware testing, so the pipe remedy verification is really
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pased on t2sting full-size, welded pipes, which utilize as
well the 304 stainless ste2l, which is the rz2ference base to
make the comparison with the pipe ramedies. And then you
can statistically svaluate the data and come up with a
factor of imprcvement for the pipe remedies.

The fiela data were analyzed and statistically a
factor of 20 was required as margin of improvement over the
referencec 304 stainless steel to demonstrate that the pipe
remedy would be capaole of running for 40 years or the olant
lifetire. So this factor improvement over reference 304
stainless steel is important to remember as we talk about
the pipe remedies and thes verification of these pipe
remedies.

Now, the test on the full=-size welded pipes have
peen pretty much limited to four-inch diameter pipes. A few
tests are planned which will extend all the way up to 16
inches in diameter., The tests are pcerformed unger
accelerated test conditions to promote or enhance stiress
corrosion cracking. The temperatures typically are 285
degrees C., which is the approximate operating temperature
of the pipes in the circulation system.

Stress levels nave been taken to be above yield,
namely 136 percent of the yield stress on the base materials
at tne temperature. 1Ihe cyclic rate is used of .67 cycles

per hour. This is found to also be a powerful accelerant to
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th2 stress corrosion cracking. And in the environment there
is introduced in the nigh purity water & parts per million
of uissolved oxygen., [Ihis is a powerful accelerant.

UDR. UILLONS Could I interrupt just a momeat? [t
is conventional to accalarate the environment with oxygen.
[ appreciate that, out [’ve always had an uneasy feeling
about the unspeciried effect of cholorine == chloride, |
should say, particularly as it might be involved in the film
jormation process, whather that has any significance to the
actual environment in wnich we are cealing with the problem.

MR. DANKO$ The particular environmental
conditions that we depicted nere were pased on ine
specifications for a 2YR. And a number of years ago there
was a series of tests performed at GE examinirn3 the question
of chloride acditions. They covered a range of chloriae
and, at leasc for the small laboratory test group, it
demonstrated that witnin the specifications there were no
detrimental efrfects associatad with it.

MR. DILLON® I am thinking pack to the old
Savannan River problem. kemember their nozzle problems,
where the problem was eventually related to significant
chlorice involvement in the oxide deposit on the nozzle,
even though the water was maintained at negligible chloride
levels? [ am just curious as to whether or not this has

ever been looked into as a ma jor ractor?
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MR. DANKO: As far as I know, that particular problem

1;has not beern examined as far as the chloride formation and the

. 3 breakdown of film; we have a tight control of the water
4i chemistry.
,t,‘t DR. SHEWMON: What is the typical chloride content in
6| an operating BWR?
7 MR. DANKO: We have a stack on that. I think it is
g | rather complicated. There is a period of time when you can
9!l tolerate a certain level and then if it exceeds that, you have
10 | to shut down. [ am not sure of the exact number.
" | MR. HAZELTON: It varies with temperature.
p? 12 MR. ANGLE: Our spec is one ppm for 24 hours.
‘ l3i DR. SHEWMON: So part of his question is: Do you
14? think you would get aifferent results if you operated with
15| typical BWR water instead of this?
16 | MR. DANKO: And I addressed that question by stating
| that a lot of laboratory tests were performed many years ago
IBE addressing the gquestion on the water chemistry specifications
19 | with respect to chlorides.
20 | DR. DILLON: My point is a little more complex than
21| that. I am concerned about the actual chloride content incor-

‘ 22 || porated into the oxide film itself, which could be the result

<4 || transients of various sorts.
Ace-Fede  Reporters, Inc.
25 MR. DANKO: The particular program here on the
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verification does not address transients chemistry, but in the

alternate pipe material program, there are some tests planned

| where transient chemistries will be examined.

MR. MARTEL: This is related to the presence of

aluminum? That is an additional factor, besides the average

| chlorine in the water, that it is combined with the chloride

and then it is selecie® with the deposit with the weld.
In nrdair rvo translate that experience to BWRs, you
have to at least address the comparability of the presence of

aluminum.

DR. DILLON: I am not going to draw a one-to-one
comparison. I am cimply concerned with the possible incorpora-
tion of oxide in the weld part, and 1 want to understand what
you mean by "acceleration due to cyclic rate." It doesn't
accelerate it beyond anything. It would simply reduce.

MR. DANKO: Time to failure. The intent here was when
the first pipe tests were performed, they were done nder the
kinds of load conditions and the test times were going out
further and further in time. And obviously, if you want a1 test
that you can case and get results to apply to your plants, and
there are a large number of plants under construction, you
want a test that accelerates the time to failure. So the
cyclic rate was found to accelerate the time to failure on
the as-welded pipes. The particular cycle that was picked

came about by some experimental work in the cyclic testing of
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pipes. Perhaps it is still not an optimum in terms of mini-

—

2/ mizing the times to failure of the pipes, but the test results
‘ 3 | are right at a point ==
4i For example, typical 304 stainless steel pipe, with
SE 05206 percent carbon content, under these test conditions,
|

6| were failing in like 100 tu 200 hours. If you did not cycle,
7; you might be running out to 1000 hours.

aﬁ MR. BENDER: Could you clarify this factor of "0

9| criterion? It sounds impressive. What does it refer to?

IOi Over what?

11§ MR. DANKO: Typically, if you examine the failure
12| histories of the pipes in all of the BWRs, the statistician

. 13‘ examines the data and says, "Okay. If you really want to

14| verify these pipe remedies will indeed operate for a 40-year
15| plant lifetime, this is what you are going tc have to do."
16 | He took a look at the distribution curve on failures,
and the times of the failurex, and then he did the typical
18 | statistical analysis and said, "Okay. Here is a family of
‘°i curves that we can use, with this number of welds and this
20@ number of pipe tests, and for t..ese test times compared to
21 || the reference 304 stainless steel, you can get -- you will
. 22 | need a fact-r of 20 over the typical failure history of the

23 || 304 stainless steel."

‘ 24 This is a very conservative estimate. For exarmple,
Ace-Federsl Reporte. , inc.
«. || if you take a look at the average failure time, the time that
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1| this was done, it was like five years. So you take a factor

' of 1) times that. It is 50 years; which is like the plant

the question I am trying to get at is: Assuming I want to

MR. BENDER: That dnesn't mean very much. I think

6 | establish a factor of 20, what in the test program will tell
7i me that I have established it?

8 MR. DANKO: What you have to do is to determine the
9 || distribution of failure of as-welded 304 stainless steel pipes
10 | of the same diameter, which has been done.

making that mean time to failure, you say, "okay; the

i
‘2i mean time to failure says it is 200 hours." So a factor of
. ‘3§ 20, roughly speaking, would be 200 times the 20, or 4000 hours
'4E of testing.
15 | So if you would take the pipe remedies in that same

16 pipe configuration under the same test conditions, and if you
; went out to 4000 hours without a failure there, you have
‘3} achieved the test criteria of a factor of 20.
; MR. BENDER: You are tellinc me you are going to
20% extrapolate the accelerated tests to the in-service perfor-

21 | mance; is that what you are telling me?

’ 22 MR. DANKO: That's what we are doing, yes.
23 MR. BENDER: 1Is that a comparable basis?
‘ 24 MR. DANKO: Well, it is one that is based on the

Ace-Feders. deporters, Inc.
25| failure. It is one that we had to get some acceﬁéfgffoq)&zfo
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the tests. So far as we can determine, the fact that we have
added a lot of conservatism into the 20, I think basically
people feel fairly comfortable with it.

We do need more testing. We have to extrapolate
that into the bigger lines, and I think that there is still an
additional factor that is going to fall out of this that says,
"yes; it is extremely comfortable, using this test technique
to verify."

DR. SHEWMON: It is a fair filter. Whether it is a

| best filter =--

MR. ROSSIN: That is the key point. This isn't the
only way to get a definitive figure of merit, but this is a
very good way to get a screening so we know what techniques are
worth pursuing further. We are not basing all of our conclu-
sions about whether something is really going to work for the
lifetime on this one test. It does enable us to cull out the
ones that don't have promise.

DR. SHEWMON: I guess the one place I have heard

where I didn't like the results of this was since you are going

| up to 136 percent of yield, if there are techniques that set

up residual stresses, like the things you were talking about
earlier, the in-service heat treatment, then this doesn't treat
them very kindly, because it wipes out the residual stress in

a few cycles. 1Is that a fair --

MR. DANKO: That is a good point. One of the things
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we are questioning right now is that on some of the pipe reme-
dies, like heat sink welding, we will indeed -- The stress
3; levels here, will they override the residual stresses placed
4; into the pipe as a result of the process? 1Is it possible,
E then, to just wipe out those favorable residual stresses?
6 And there are tests underway to evaluate whether we
7. are exceeding the conditions. We have tests planned at 110
8| percent of the base material yield stress at test temperatures.
9| They are residual stress measurements being planned on pipes
10| that have been processed by heat sink welding and IHSI.
They will be measured before and after to see if
12| they are, during the testing, whether they are being shaken
’ ‘3 down. It is a good question and one that has been specifically
14 | addressed on the pipe remedies where you are looking at
‘Sé favorable stresses.
16 DR. CORTEN: 1Is that in a range, that 136, where you

17| can control it? Or should you control that strain then?
18 | MR. DANKO: It is another question that has been
19 | kicked arouad a number of times. A stress value was selected
20 | based on some actual early tests, where the pipes are
ot 21 (inaudible).
. 22 So we actually measured the strain and calculated
23| the stress value, and we are still evaluating whether we should
. 24 || be addressing stress or strain. But for the time being, these

Ace-Federal Reporters, Inc.
25|| are the test conditions for the testing program.
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I do want to make another point here. You will note
by the bettom line here that we are not relying solely on
3 | these pipe test results. We are running a large number of
stress corrosion tests. There are sensitization tests being
5| performed on these pipe remedies. Electrical-chemical
6 | measurements are being performed, and all this data, then,
7; will be analyzed along with the verification of pipe testing
8 | to make a proper engineering decision on these pipe remedies.
9? (Slide.)
10 Also, I mentioned earlier that a number of the pipe
remedies, there are plans to test pipes up to 16 inches in
diameter.
‘ 13 | Then in the program that is planned for the next few
14 || years, we are going to extend that all the way up to pipe
15| sizes of 26 to 28 iiches in diameter, just to make sure there
‘6§ is no surprise. It is going to be costly, but it will add

17| that extra engineering piece of information that, "yes, we

18 | have tested full size," and cover the entire range of pipes in

‘9E the recirculation system.

20 | (Slide.)
21 | This particular table here presents the latest test
. 22 || results on the verification of these pipe remedies. For

23|l example, on the solution heat treatment, we have factors of

‘ 24 improvement ranging from 2.3 greater than 20. The reason there
Ace-Federal Reporters, Inc.

25| is a range of values here, we are testing three heats of
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material, ard statistically, we didn't want to limit the test

to one heat. And you pick these heats of material randomly,

| and some of them are extremely resistant to stress corrosion

and cracking.

And since the factor of improvement is based on the
failure point, the first failure point, we have not been able
to fail some of these highly resistant materials; and hence,
there is an improvement quite low.

Now, there is one heated material which was very
susceptible. In fact, it was susceptible in the as-received
condition; and that particular heat failed very rapidly. So
we have gone well in excess of a factor of 20. The last figure
was like a factor of 67 improvement; so it really demonstrates
that the solution heat treatment of the shop welds is a viable
remedy for the stress corrosion cracking.

Some of the other heats are out to times of 8000

| hours with np failures, and the tests are continuing.

Unfortunately, the solution heat treatment is some-
thing that you can not apply to all welds. This is a shop
practice, and at best, you might be able to get to 40 or 50

percent of all of the welds in the recirculation system.

The corrosion resistant clad: This is the field
application, where you just apply the 308L weld metal on the
ID and do not perform any subsequent heat treatment. Factors

of improvement are 1.7 to 6.6.
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In one heat I had mentioned, we had failures in this
one heat at the transition between the corrosion-resistant clad

and the base material. That is this factor here of 6.6. The

| other heats that are guite resistart are still on test, and
| those have experienced no failures out to test times of close

| to 7300 hours. These tests are continuing.

It does raise a thought here that if you want to
apply this particular technique, and if you have a susceptible

heating material to begin with, you want to be extremely

| careful on using this particular method.

On the shop application of the corrosion-resistant

clad, again we have exceeded the factor of 20 improvement for

| this one heat that is very susceptible, and it is out to a

factor of like 67 right now.

The low number here represents the heats that are
very resistant, and those have shown no failures and the test
times are up to 7€00 hours.

The CRC shop application locks like a very viable
pipe remedy on the heat sink welding specimens tested at 136
percent of the base material yield stress. We have factors
ranging from 3.8 to 12. What we have found here is the surface
condition in the heat sink welding, as well as other pipes,
is extremely critical.

This range of factor of improvement is 3.8 to 12.

The one set of pipe test specimens, the particular vendor did
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a very good finish on the heat-affected zones. In another
case, there was a typical machine surface. And where we had the
machine surface, we have a factor of improvement of 3.8. For
the one that had a very nice finish on it, we had a factor of
improvement of 12.

Then the gquestion comes up which relates to your
question, Paul: Were we really wiping out the benefits by
testing these high stress levels? And we are going to evaluate
that based on pre- and post-residual stress measurements,

using qualitative checks on it.

It does show that there is a factor of improvement

using the heat sink welds. Initially we felt that this would

|| be primarily related to the distribution of the residual

stresses. Some sensitization measurements made on these pipes
recently failed, and they showed that the values of sensiti-
zation based on the electrical-chemical-kinetic reactivation
technique, shows that the heat sink welding is actually pro-

viding a lower level of sensitization in as-welded pipes.

There are some benefits to the sensitization area
and certainly there are major benefits in the weld residual
stresses. On the 110 percent test, no failures. Maximum test
times are out to 2500 hours, and the program manager at GE
says they have had but one failure. That was at 3000 hours,

and it is being analyzed.

r'he IHSI pipes are being prepared for test. There
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are a series of pipes that will be tested here, including both
the 4-inch ani going all the way up to the lé-inch diameter.

On the alternate pipe material, a number of
remedial materials were originally tested in what we call the
"screening test," 304 stainless steel, nuclear grade, and 316
nuclear grade. This is the GE designation, which 1is .02
carbon max, and .l nitrogen max.

These have been selected from a large number that
were originally in the scresning test and they are being
carried to what we call "qualification tes .ing." These are
in progress. They have exceeded 20, a factor of 20.

These represent many more heats of materials and will
go up to pipe sizes of up to 16 inches and then eventually, to
make sure there is no surprise effect, will go up to the
26, 28 inch pipe testing on these materials.

There is a great deal of testing continuing on these
two which includes laboratory tests, of course; electro-
chemical stress corrosion tests, sensitization tests. But
these two materials look very, very good as an alternate to

the 304 stainless steel.

MR. BENDER: What was the old carbon spec on 304?
MR. DANKO: It is ASTME, which is a .08 carbon max.
MR. BENDER: Were you working to that previously?
MR. CANKO: It had been ordered to the ACTME spec,

so it covered a range of up to .08 max. If it exceeded that,
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then it was in violation of the spec, and they had to reject
the material.

MR. BENDER: For some reason or other, I thought that
there was some reduced requirement, even for that material.
Maybe my memory is poor.

MR. BERRY: Are you also looking at the long-term
metallurgical stability of the nitrogen and low-carbon heats?

MR. DANKO: Yes. There are long-term tests in
progress, and there are some fundamental stucies going on to
examine the nitrogen effects. And in fact, the preliminary
data that have been generated in the General Electric Research
Laboratory show that these low nitrogen levels, there seems to
be a beneficial effect from nitrogen on retarding sensitization.
It is not quite well understood why it is happering, but it

does happen.

DR. CORTEN: When you specify, is that on the minimum
as specified? Or is that actual yield?

MR. DANKO: These are the actual measured values of
the pipe.

DR. SHEWMON: It is my understanding, is it, you feel
you can get this nuclear grade in under the umbrella of the
previously approved 304 with regard to ASME because it falls
in the lower end of their range?

MR. DANKO: That is correct. It has been checked

with the Subcommittee, Section 3, and they will accept that.
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The key thing here is .l nitrogen must not be exceeded. Then
it puts you into the L classification. That is a little dif-
ferent classification.

If you maintain .l nitrogen max, you will fall in

g with the conventional 304 chemistry specs.
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DR. SHEWMON: What was the nitrogen, the Q07 carbon
steel for the olcer plants?

MR. N'NKOs The specifications generally did not
call for a nitrogec~ analysis. Typical mill search do not
show nitrogen unless ynu do your own cross-check on the
chemistry, which all of these ripe test results have been
using.

MR. BENDER: Whet would you normally expect?

MR. DANK™# On those, 05, 08, in that ballpark.

[ would iike to move on to the status of the pipe
remedies. Carl touched on this briefl, in his introductory
comments, but the solution heat treatment of .he shock welds
has been applied now to 15 boiling water reactors under
construction using 304 stainless steel.

As | mentioned ear.ier, you can get about 40 to
50 percent of all of the ones in the recirculation system
using the solution heat treatment of the shop welds. The
corrosion resistant clad application has been used now at 15
plants under construction. Based on the results so far of
the heat sink welding, GE has recommended that for field
welding of 304 stainless steel, that heat sink welding
should be considered and applied where possible.

The 316 nuclear grade =-- there are 16 BWRs under
construction now that have committed to using that in part

or in the entire recirculation piping system. In fact,
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there have been some cases where the utilities have actually
scrapped out the complete 304 stainless steel piping, a good
decision on their part —— expensive, on the other hand, but
the 416 nuclear grade, based on all of thre test results we

have right now, certainly should meet the requirement of a

40-year plant lifetime without the stress corrosion cracking

incidence.

This is a case where the utilities have seen the
data, recognizing that it is a much better material than 304
stainless steel, and have shifted to the new nuclear grade
composi tion.

On the IHSI, development is still in progressi: but
[ would like to report that a number of plants in Japan have
utilized it. They based their decision on a great amount of
residual stress measurements, a great deal of laboratory
testings and the only thi. ~ that was not in their decision
package was actual pipe test results. Those are currently
in progress as part of this development program.

MR. BENDER: With regard to the soluticn heat
treatment, what chances are there for that process to go
wrong? Is that a foolproof process?

MR. DANKO: [If the vendor follows the
specifications, I would say 1t is essentially foolproof.

And that is that == there is a time-temperature

relationship, and then there is a cooling rate that must be
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achieved to make sure that tnere is no precipitation on the
carbides during the cooling. That means a very rapid guench
with the thermocouples attached to verify that we have
achieved that condition.

MR. BENDER: If I were to use that for in-service
maintenance, is it a viable idea?

MR. DANKOs It is not applicable right now for
utilization in existinj plants, because you are faced with a
situation of heating locally a weld up that temperature, and
there will be a transition somewhere where you are facing
with cutting through a sensitization regime which could put
you into a very susceptible area for stress corrosion

cracking.

MR. ROSSIN: What has been done in a couple of
cases where a piece of pipe with certain welds has to be

replaced, and that piece is of a suitable size so they can

do the shop treatment, ship the whele thing in, and then you
do have two fielc welds, and there is no way you can rot

those. At least you’ve got the best quality of material you
get in between the two.

MR. DANKO: wWhat you can do in that case, and this
is the reason for the corrosion resistant clad in the shop
welds, you can put on the last weld that is going to be

applied in the field, a corrosion resistant clad on the IL.

And when you apply then the solution heat treatment, you
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e.iminate the zone that exists between the corrosion
resistant clad and the base mnaterials such that when you
make your final field closurs, at least that side of the
weld is protecteac. Then the rest of the piping should be
solution heat treated, as Dave pointed out, so all of the
other joints would essentially have immunity to the stress
corrosion cracking.

MR. BENDERt When [ perform that operation in a
shop, is there anything besides the heat treating will tell
me that it is done right?

MR. DANKOs There is a certification required,
which is part of the juality assurance program. And the
documentation of the heat treating and the documentation of
the cooling == there have tc be records for that,
identification of the heats and =--

MR. BENDER: But there are no property

measurements?
MR. DANKO: Joe, you can help me cut on this. Do
you use the EPR on the solution heat-treatec pipes from the

shop procedure?

MR. LEMAIRE: [ believe all of the material used
in current specifications of the 304 variety do require
either an ASTM or an EPRI type of screening test to be
performed. That would be an additional check on heat

solution treatments as well. That would tell you whether
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anything went wrong.

DR. SHEWMONs What is an EPRI test?

MR. LEMARIEs Electro-potentiokinetic. It is
applied locally to the material.

“R. DANKOs It is a sensitive test for picking up
the sensitization.

MR. ROSSIiis Before you go into your next tecpic, I
Just want to point out that the largest contractor of EPRI
in this area, of course, is General Electric Company. Part
of their facilities in San Jose include this pipe test
laboratory, which is unique i1 this country. The amount of
equipment that is there we have no way to duplicate. Gk,
being @ major contractor, is also a cost sharer on thiss and
the EPRI contracts with GE involve participation through
GEN.

This is extremely important, because it will move
forwara rapidly. But also [ think it is due to the fact

that GE was already moving in these areas and had a number

of these laboratory facilities in ex’ stence or under

construction back when we first got into this problem.
MR. BENDERt There are no independent activities?
MR. STAHLKOPFt We are setting up another pipe
test laboratory at Battelle, specific, and we are engaged in
negotiations with Battelle to do this. We look at the stock

time frame between the nine *to 12 month to have an
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. 2 MR. ROSSINt When EPRI does these contracts, part
k of the jot is to monitor them and to see that there are
‘ - appropriate checks so that we have confidencs in the data
5 that comes up. We are just not in this with the idea that
6 somebody is going to cheat on the data. I think that has
7 got to be made very clear. We are dependent on contractors,
b but we have independent checks to show that the data are
v verified and documented.
10 MR. BENDERt Heating is not what [ had in mind. I
1 hoped that that wasn’t the interpretation, but there are
12 variations in perspective, and there is often bias the
13 technological interpretation that you can only el iminate by
. 14 having somebody else that is outside of the existing testing
15 approach look at the problem.
16 I think this thing has suffered from that for a
17 long time.
18 MR. ROSSINt There is independent examination of
Iy the data, a lot of it., But the physical facilities are
20 expensive, and we are not going to be able to duplicate it
21 many times.
22 MR. STAHLKOPF: We do have alternate facilities

&3 which will be going in place at Battelle, and primarily

dealing with larger diameter pipes than are presently being

25 dealt with at the GE facility at San Jose, which is
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primarily dealing with the four=-inch gipes.

MR. DANKOs There is a point to be made here,
Cari. Thera have been constructed in Japan a number of the
same of test facilities, and there was a round robbin setup
with GE with Japan to make sure that the test results can be
duplicated in other laboratories essentially using the same
test procedures in similar facilities.

The round robbin did establish that for 304
stainless steel piping welded by GE, shipped to Japan, that
they got similar time to failure on the specimens as GE was
getting, so there is a cross~verifica.lon of the testing
technique, that it is something that can be reproduced in

other laboratories.

MR. MASCAROs The NRC is planning some indepencent
resesarch programs to evaluate these fixes and proposed

solutions to the problem.

MR. BENDER: That is part of the reason for this
discussion. We are trying to understand the relationship
between what GE is doing and what ths NRC might be doing. I
guess we are also interested in what the Japanese might be
doing and whether that is an independent test. I think the
whole thing needs to be lookea at.

(Slide.)

MR. DANKOs I would like move on to the question

of BWR duration. We have a program which was just starting,
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and the objective is to determine if deaeration during
reactor startup will reduce the propensity of intergranular
stress corrosion cracking of the welded 304 stainless
steel. There have been comments made that it will have a
beneficial effect. To this point, it really isn’t clear.
So the intent is really to quantify if there are any
benefits associated with deaeration during startup. This is
to perform laboratory stress corrosion cracking tests on
specimen 304 stainless steel that have been actually removed
from a butt-~welded joint, and preserving then the actual
weld sensitization, and trying to keep the specimen as close
to the ID surface as possible so that we can actually
preserve that surface, wnich is critical in terms of
initiation.

The test conditions == [ would like to point out
that these have been pased on in-reactor measurements, both
water chemistry and electrochemical behavior. So when you
see simulated startup oxygen and peroxide acditions, that
means in a laboratory we have to try to have these
introduced in the makeup water, which is a very difficult
experiment to achieve, and then to simulate the actual
measurements we have for in-reactor, start-up conditions.

As a sort of a backup method, you can use the
potentiostatic control to simulate electrochemcial potential

during startup. We have measurements in the reactor of
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that, so we have two approaches t. examine then the actual
start-up conditions. And we are going to use strain rates
that actually simulate the conditions.
We talked to the GE people. They have values that

have been calculated from the pipe design engineers to make
sure that we are simulating the actual strains in those
wells. The inteni here is rot to take the specimens to
complete failure, but rather to interrupt tests at a strain
value, a to.al strain value that is consistent with the
starct-up conditionss so that you cannot be mislead, that
whether initiation is occurring or not, the specimens that
will be removed from the pipes will bte attempted to keep the
ID surface preservea and will include the gauge length, weld
heat-affected zone in the base material. So it is really
important to how thess test conditions are performed in

order for us to really evaluate the guestion of deaeration.

DR. DILLONs Are you cy.ling them?

MR. DANKO$: There will be some cycling tests
involved., There will be fracture mechanic specimens
involved to see if there is «n effect on the AVT
examination. We are going to interrupt the test at very low
strains and really see 1i we can detect the initiation of
stress corrosion cracking. The critical thing is the
initiation process,

We have measurements to show that 200 ppb, which
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is the equilibrium oxygen concentration in the operating PUWR
that cracks will propagate. So we also have had discussions
with the Swedish, and they use a special technique in their
start=-up which is a nitrogen planketing Process, and we
actually have 2 program under negotiation with them to
insert some specimens in one of the reactors and really
determine whether the benefits that they report are
associated with the nitrogen blanketing or in fact is it
related to the close specification they have on their 304
stainless steel. |

We also would plan on doing 2 limited number of
pipe tests after we get these preliminary labcratory results
in, The programs status, the test similulating the
start-up conditions, both chemicéily and potentiostatically,
are in process. The final negotiations are in progress with
Asea-Atom for them to do some special tests in the reactor
in Sweden. The scheduled completion date is shown here. We
hope to finish the work in GE by the end of next year, and
we will have results coming in from Asea-Atom to be
completed in 1932.

This concludes my presentation.

MR. STAHLKOPFs Thank you, Joe.

MR. ROSSINt Any further questions for Joe?

DR. SHEWMON. No. The only other one that comes

to mingd -- and you can answer it where you will, but the
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Germans apparently =— three to six monihs ago the Regulatory
Commission set out an order requiring, as I tnderstand it, a
fair amount of piping in German 3WRs to be changed.

MR, STAHLKOPFs That was a ferritic piping,
primarily in the steam lines. The oroblem dealt with an
oxygen pitting corrosion. The type of ferritic which was
changed by the Germans .s nottypical ef that presently used in
United States plants. It seams to be the material-specific
problem. And in talking witn Carl Kussmaul from MPA, his
feeling, in looking extensively at problems that were
exhibited in Germany, was thet it was a material=-specific
problem to the specific type of ferritic which was used.,

And we do not anticipate seeing that problem in the U.S.

MR. DANKOs To further amplify that, the current
German practice with their BWRs =-- anu this is also

something we found is a Swedish practice — for the larjze
diameter lines, cealing with 2g-2¢vdiameter lines, they use
a special pipe which is a carbon steel, anc it is clad with
a special rate of 347 stainless steel. [ think this is
important to understand, because previously I think people
were assuming that those large diameter pipes were 347
stainless steel, and they are not. They are carbon steel
clad with 347.

Dk, SHEWMONs Those are the recirc pipe, and they

are changing up the steam pipe.
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MR. STAHLKOPFs He is talking about a different
pipe. 1 am talking about the steam piping. That is the
material changeout called for by the German regulatory
authorities.

DR. SHEWMON: Fine. Thank you.

MR, STAHLKOPFs The third presentation this
morning will be on remedy applications.

Mr. Lou Martel.

MR. MARTEL: [ am from EPRI. 1[I will be talking
about the third major part of the BWR Owners Croup program,
called Remedy Applications.

The various programs absorb about one-third of the
resources in the program, so [ will be talking about an area
that is some $10 to $15 million in the program.

As Carl mentioned, the intent of this particular

program is to put these remedies on the shelf. And as Joe

pcinted out in nis talk, sometimes these rem'dies =-- the
benefit you achieve from the remedy is dependent toth on the
quality of work done and also on the size of the piping that
it is applied to.

So in crder to bring this through to its
completion, the program through to completion, we have got a
part in here that involves actual demonstration of the
remedies on full-size piping mockups. We are in the process

of letting a contract for that work, which involves buildirg
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a significant facility. We expect to have that done dy
about the middle of next year, and oe operational about the
end of next year.,

Before | go any further, I will try to put this
part of the program into context with the other two.

(Slide,)

The total program is really oriented toward
utility needs, and it starts it out with that number
question, really, is there a problem in the plant? And then
a second point, what actions are required to address a
concern if one existed?

Those two are really grouped under the plant

problem resolution area that Robin talked about .

Then a third element is if there is 2 problem,
what tools do I have to apply to it? And that is the remedy

development area that Joe talked abuut.
And then the fourth one == this one I am

agdressing == is how do you use those tools in the plant?
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(Slide.)

MR. MARTELs This is a summary of the various
remedies that are being developed. As Joe mentioned, you
can categorize them under the areas of reducing stress,
improving materials, or improving the environment. This
particular remedy application is the application of stress
improvement remedies or materials oriented remedies for BWR
pipe cracks.

As you can see, this paticular == this method and
that method =-- are dependent upon stress reduction. The
stress reduction is dependent on pipe size. That is one of
the reasons that you want to do that on a full-size piping

system.
(Slide.)

This viewgraph describes the scope of the work,

ana it consists of these four areas -- first, tc demonstrate

remedies on full-size mockups, to evaluate the effectiveness
of the remedies that are applied to those mockups under
field conditions. That is an important element of this
phase of the program =-- to qualify personnel for applying
those remedies in plants, and then to assist specific plants
that may develop a problem, that have a need to correct it.
Those are the major goals of that particular area -- the

approaches that are being taken to gather all of the

information that is being developed in the remedy
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development phase that Joe talked about, and prepare
specifications and procedures and quality assurance pians
that would be done with any particular remedy for a
particular application. This would be demonstrated on
full-size mockups, and those mockups would factor in
radiation environemnt concerns and plant design constraints,
mainly the physical constraints that would be experienced at
plants at particular, specific joints that may have to be
prepared,

After that work is done, the == there would be
measurements made of either the stress reduction or the ==
whether or not you received the reduction susceptibility of

the material. Those are the two major ingredients that Joe

talked about that relate to lifetime of a joint. After that
would be test verification of these full-size pipe sections
in @ facility that Karl talked about or at GE == either
Battelle Northwest or GE =- to verify that the product
reduced under the simulated conditions, you realize the
benefit that you expect. And then this qualification is to
actually have people run through the process after it is
finalized on each of the remedy technigues to incorporate
all of the quality assurance provisions that need to be
there, including the code requirements.

And then another part is to verify that the joints

that are made are acceptable to the requirements necessary
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and to include the work planning that is involved with
radiation considerations at the plant, because the main
objective of it is to improve the availability, and there
could be a large loss of availability that would affect some
of these repairs in an operaiing plant.

The last part is *, help a plant with the
technology that has been developed, to apply the work to
specific joints in a plant with the prepared guidelinez from
the generic specifications deveioped here for the specific
conditions that may exist in a plant.

(Slide.)

This summarizes the things that I said. The
purpose of the program is to put the remedy application of
the shop for immediate availability by plants. The
deliverables are documented and accepted technology for
practical field application to establish training on the
shop training programs and aids, aids being mockups which
can be used by utilities to train crews on. We also plant
to have a quick response service by that contractor to
utilities that may have developed a problem and want some
assistance in plann‘ng the types of approaches to solve that
problem == to have outage planning assistance, because again
the length of the time can depend on the exact methods that
are used to effect the remedy.

This Number Five tends to be an open item. [t

1554 (82



031 07 04

i'iewﬁ
L

10

I

13
14
15
16
17

18

20
21
22
23
24
25

will be something we will be discussing today and

tomorrow = the Utilities’ Subcommittee or. whether or not we
ought to have a supply of piping available so that they
don’t == the utility would not have to wiit to get piping or
fittings and also the equipment itself -- some of the
equipment like the I[HSI, the incuction heating equipment is
readily available. We think maybe we should have that
particular type of thing available to the utilities.

DR. SHEWMONs Could you back up one step? And as
you know better than I do, it s one thing to have these
fine plans. It is another thing to have them manned.

You referred to a contractor. [ would be
interested in knowing about who does all these things or how
you are going to implement. You can take any one of the
previous ones if you wish or talk in general.

MF . STAHLKOPFt [ think we can answer the gquestion
first troadly and then, perhaps, specifically.

Broadly, Lou touched on a facility which we are
pr sently negotiating to build with J.A. Jon Construction
Company which will =

DR. SHEWMON: It will come from NODE.

MR. STAHLKOPFt [t would be attached to part of
our NDE Center, and we plan on expanding .he scooe of the
NDE Center to include a training center -.or welding. There

will be welding mockups there, and in essence, to be able to
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de crew training and certification for the types of remedies
we have talked about roagay.

When you look more specifically at the
applications of the specific technologies like I[HSI, there
are presently two utilities that are presently negotiating
with IHI in Japan to cerform IHSI on th ir piping. So
either through airect negotiations with contractors who
already have this capability or tnrough the utilizacion of
the expanced NDE Center facilities, we will either make sure
that we have training facilities available to train AEs and
construction companies in the types of practices we are
recommending here or will ensure that vendors are available
to provide the services for the type of rememdy applications
that we are talking about.

MR. MARTEL: This is a technrlogy transfer in
this area, similc to what is bcino considered in the NCE
area, Wwe are trying to pick a vundor that knows the plant
and also staffs the facility with people who know the
development and then marry.

MR. ROSSINs We didn’t attempt to go into this
ty,e of detail in our presentation, but i1 the last few
pases cf the Blue Book, where the individual projects are
listed by number, the contracter is noted on all of the
pro jects where a contractor is actually working on it.

Where there is no contractor listed, i* means it is a new
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project, and the contractor hasn’t been chosen yet, So you
can get a rough idea of the mix of contractors that are
working on these projects. Right at the end of the book
starting at the page right before the last page, there are
about four horizontal pages ==

DR. SHEWMONt Under the budget information?

MR. ROSSIN: Yes. And where there is a
contractor, Jjust the initials are noted there, [here is a
lot more cetail available outside of the book, but we didn’t
really think that we could take the time to go into details
like that this morning. But it is here.

DR. SHEWAMCNS BRut the technology transfer =--
whatever name you want — getting people trained, apparently
it is not your specialty. I’m sorrys apparently it is not
their specialty. [t may be your speciality, one of your
specialties, and how it got done is of interest.

MR. ROSSINt [ think that particular area is a
real challenge.

MR. BENDER®t [ had a little trouble digesting this
when [ looked at it pefore because dollars are hard to
transfer into hardware, particularly when you are talking
about full=scale hardware. Is there any way we can tell how
many specimens of what size and what conditions you might be
planning to do?

MR. ROSSINt I think we will have to respond to
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specific questions because we fina even out group, our
technical group, can’t keep up with this whole program if we
all try to understand what is gecing on here, plus do 2ur own
jobs, so we have even had to subdivide this in order to keep
track of it.

So, in any area where you want specific
information, we have got it, but if we give you the whole
bale we will never get through it.

MR. BENDER: [ am not rlamning to ask for it here,
bUt | think it is inexcusable that there isn’t a collective
set of information someplace.

MR. ROSSINt There is, but it is there, not here.

MR. STAHLKOPFt There is, and we would be happy to
sit down with you or your consultants or members cf the NRC
staff. As a matter of fact, we have on many occasions and
discussed in more detail the specifics of the pipe test
laboratory, what we plan on doing with the NDE Center, and
the welding adjunct to the NDE Center. [ would simply
extend an open invitation to you or anyone that you
designate to come out and spend as much or as little time as
you like, and we would be very happy to provide you with
these details.

MR. MARTEL: A lot of that information is in the
program document that is already out, and we are in the

process of developing a contract, and that will be written
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up in Lecempber in the type of detail you are asking about.

UR. BeNDERt Is the NRC staff intimately familiar
with what is going on?

¥R. HAZLETON: We have been following it pretty
closely.

MR. STAHLKOPFs As a matter of fact, we have a
variety of formal organizations on wnich various members of
both the ACRS, in terms of Paul Shewmon, or NRC, from Warren
Hazleton or Joe Muscara, serve =—— the Corrosion Advisory
Committee which ceals with the intergranular stress
corrosion cracking aspects wnich we have discussed today,
and there is a study group chaired by a former ACRS member,

Spencer Bush, who also serves as a consultant to the ACRS,

and that group talks about specific integrity problems and
also speaks to the questions of non-destructive test data.

[ feel we have a very open program, and if it is n
necessary to expand the representation on either of these
Committees, we would be more than happy to if you designate
the pecple you would like to attend. We will make sure that
the invitations are sent to them.

Are there any further questions before we go into
the summary of the program?

DR. CORTENs Can you turn the television thing
around? | find my attention is watching the speaker instead

of listening to him.

1554 087



031 07 0¥ 87

ingCEBWH | (Laughter.,)
. P MR, STAHLKOPFs [ would like to introduce
3 Dr. Richard Smith. He will give a summary =-— a conclusion
. 4 of today’s presentation. [ would like to point out that
5 Or. Smith is serving as the coordinator for all of the BAWR
6 programs, and it is his responsibility to see that all of
7 the plans that we talked about today are carried forward,
8 and he is also responsible for the continuing evolution of
¥ the Energy Croup program.
10 [ woula suggest in the future that if any
1 questions come up concerning this program that Dr. Smith
12 would be the appropriate person to contact first.
13 DR. SMITHs Thank you. You have heard a great
‘ 14 deal of information this morning about a lot of specific
15 projects and programs. [ am not going to try to reiterate
16 all of those programs. #hat [ would like to do is to give
17 you @ summary and hopefully a flavor for the program as we
18 see it and hopefully as described by the prior speakers.
Iy (Slide.)
20 In order to do this, I will touch on three basic
21 areas =-- first of all, some of the highlights of the current
22 status. One of the reasons [ say "current status" is that
<3 this is an ongoing program. It is not a program that just

24 started up this years it has been going since 1975, There

is work that was ongoing even before that program started
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at Ceneral Electric, and also we are not alone in this
current program. There are many people working on the
program, both in this country and abroad. In Japan, there
is a very large program, in Sweden, in Germany, in [taly.
Many of these people are doing activities that are quite
complerentary and, i) fact, we have bilateral agreements
with each of the parties in which we are sharing information
and putting it together so that everyone doesn’t have to
bear the whole burden.

Secondly, I would like to give you a little bit
about the program characteristics, at least as [ see them,
ard then lastly, to reinforce the last area that you heard

about on the technology transfer. We feel this is a key

element of the program, and, in fact, it is the purpose
toward which everything else just is running.

(Slide.)

Hne of the things that can out in the earlier
presentation dealing with the phenomenon == was that the

phenomenon was pretty well understood. I think that is a

fair assessment when we take a look at the data. There are
some nuances that we might be looking at -- in fact, we will
be looking at in terms of mechanisms, particularly as it
relates to crevice behavior and also as it relates to
surfaces.

By and large in trying to implement fixes or
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develop fixes for the proclem, we have pretty much
understcoa the phenomenon, and we know what to do about it.

Secondly, there are various remedies that have
already been implemented. This means that we have already
studiea these things. | mentioned it was an ongoing
program, and we have already =-- we have a lot of water over
the dam == with these remedies.

The reason you see the difference in numbers
between some of the speakers is that some of them had just
domestic plants. These particular numbers include foreign
plants as well. You can see that already people are doing
scmething about the problem, There is -- lines are being
addressed, various activities are being dealt with in new
plants., It is not something pecple are ignoring.

In addition, we have some stress related remedies
which we think are very important. Now the reason they are
important is that you can address plants that are already
built. We are looking at things like induction heating
stress improvement, heat sink welding, and other technigues
that don’t perhaps require the bulkiness of equipment, as
for example the [HSI, but would give you a similar benefit.

We are not trying to duplicate to give a whole
list of things that you can do. Each one has a specific
use, and they each will do the job.

In addition, we have heard a little bit about the



31 07 i2

mgcBYid

10

12
13
14
15
16
17
18

20
21l
22
23
24
25

¥0
environmental type studies. The environment of a BWR is ==
there are certain conditions of that environment that we
can’t get rid of unless we go to an alternate water
chemistry, and in fact there is work going on in this area,
but not at EPRI. The particular environments =-- we are
interested in typing the environments. These are difficult
to study, and we are locking into them. There are programs
underway to deal with them, but right now we don’t know all
of the cdetails about how much benefit we can actually obtain
by some of the environmental related remedies.

The next thing in the way of NDE equipment --
Rocin showed you a flavor for some of the types of devices
that are being develop . Now he didn’t intend that to be a
comprehensive list of the things that are gecing on. In
fact, he even has a speaker up here that dic spend a whole
day just talking about that one area. There are a lot of
things that have already been developed. They are being
implemented and used in the field today.

There are things that are under field evalvation
right now. This is an area that we see as a very important
aree.,

The last area | he.e identified is the ductile
fracture mechanics. We started on this several years ago
because we knew that there were cases that had to be treated

by this type of method as opposed to purely elastic methods.
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Because they are available today, we can treat the problem
that we have, and that is what we are doing with it in the
pro jects that Robin Jones talked about.

MR. BcNDERt 3efore you take that off, the second
itam up there, maybe | don’t interpret that right., It says
"Sensitization Related Remedies Qualified." What is meant
by that?

DR. SMITH: These particular remedies deal with
the material characterizations. These particular items have
been qualified in the stuaies that we have done already.
There is further work going on, looking at the variabilities
that you might expect. But in terms of their being
qualified for application, they are qualified today and
hbeing used today.

MR. BENDERt [ liscened to something that said
that we are trying to establish a factor of 20 improvement
as a criterion.

DR. S4ITds This has a factor of around 67 right
now. This one has factors way in excess of 20, except for
the one heated material on one field application of the CRC,
and that was related to a material that was already
sensitized to begin with, and you would have expected that.

In terms of the alternate materials, we have a
very large test program that has been going on for two

years, and, in fact, there is enough data to already qualify
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materials that we have here, We are looking at the
variapilities that are involved in it now when ycu g0 to a
large number of heats. We have looked at about three heats.

MR. BENDERt The size parameters that [ think
would be important in the qualification =-- they are still
open. Is that right?

Di. SMITH: In terms of these remedies, we
wouldn’t anticipate as many of the size parameters. But
that is exactly the variability that [ am talking about that
we are looking into. As you might have different processing
techniques, this would lead to perhaps the variability. We
WAAt to make sure we have addressed it adequately. That is
why the program is continuing.

(Slide.)

Now, what are some of the characteristics of the
program? These are fairly general words, but I cthink that
they are important.

First of all, we have a number of needs that ougnht
to be addressed, and we think the program is responding to
those needs.

What are .he needs? They are the needs that Lou

Martel showed you regarding trying to resolve the problem.
Do we have a problem? What can be done about it? How
quickly can you do it? Jo we have the tools in place to

deal with it?
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. 2 and it is a very comprehensive program. We are not jumping
3 off anc graboing one little item and forgetting about the
‘ 4 rest. The program addresses a wide front of things that
5 must be considered. 5o it is not a program that we feel
© will pick up on one particular remedy, forgetting oth-r

7 things that it might influence.

3 The third thing is that the program [ mentioned
¥ earlier is a logical continuation to the program that has
10 been running for some time. [t is also a program that is

R integratea with activities that are going on by a large

12 nunber of people in =-- besides our own contractors. For
i3 example, the contractors that the NRC has worked with us and
14 also the NRC people, the people abroad as well.

1354 094




|

'l

"

24

The next topic deals with application verification

2| of reactor components.

The reason we think this is very important is that
until we have bridged the gap and are able to put the informa-
tion "on the shelf" in concept, if you will, then we have not
been able to examine it under -- Let me start over:

When you apply these remedies to certain field
situations, you are having to do it under conditions that are
scmewhat different than the laboratory setting. In order to
be able to verify that you can, in fact, do the guality job
that you are after in the field, you have to do it on those
kinds of conditions and under the conditions you have on =--

And then verify that they in fact work.

The next characteristic is that the program is
designed to converge. We are talking of a four-year program,
and it emphasizes the work during the first two years and then
it follows up on loose ends the last two years.

The last part that is very important is that we pay
particular attention to communication for the program. This
is important as we work with other people and also as it
relates to you people and others that are involved in the

program, in the problem.

We have timely reporting that is required on every
contract. We have seminars that are going on. In fact, if

you have not heard about the one that is being done this
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fJanuary, I have some brochures on it; this coming January. It

is a time when we will be spending three complete days to dis-

| cuss the problems and some of the advances that have been made.

There are speakers here from all over the world, not just our
country.

We have regular review meetings, and we also have the
industry advisory committees that Dr. Stahlkopf mentioned a
few moments ago.

(Slide.)

MR. ROSSIN: There will be a report on this at the
NRC Safety Information Meeting. This is part of one of the
sessions on Wednesday.

DR. SMITH: The last slide represents -- emphasizes
the last important area, and that is transferring the tech-
nology that is developed to new hardware. We hope to bridge
the gap to the applications.

We have discussed the "on the shelf" concept, and
in order to get there, we deal with realistic mockups. We
deal with equipment specifications that will be required to do
a quality job. We have the nrocedures and remedies verified
on actual hardware with the appropriate guality assurance and
inspection. That is why we are tying this into or: location.

In addition, we feel we will be presenting complete
documentation and training people to implement it. They

will be trained under conditions that are prototypic.
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In summary, I think we have a program that is very
comprehensive. We feel it addresses the needs of both our
utility sponsors and it 1ilso addresses the needs of our country
as we forge ahead for providing energy.

MR. STAHLKCPF: Thank you. I would like to reinforce

| what Dick said concerning the seminar that is coming up

at EPRI. I would strongly suggest that anyone who is
interestad, please come. It is an open seminar. I will leave
these brochures at the front of the room for anyone who is

interested.

I would suggest that perhaps it might be appropriate
to have members of this subcommittee, or your con-ultants
as you see proper, attending that seminar.

DR. SHEWMON: You have done a good job of staying
with your schedule. Let me mess it up, now, for a little bit.
It is an impressive program. You have been quite open and
frank, and we look forward to staying in touch with it, as
we can, with the time available to us.

Let me change tha subject tangentially, though, to
the penultimate paragraph out of the August 16th letter:

"The presence of the large multiple cracks at
Duane Arnold in sections of pipe in which no in-service
inspection was required points to a need for a comprehensive
reexamination of all safety-related piping systems for similar

or equivalent design fabrication or construction flaws, as
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well as the adequacy of the NRC requirements for in-service
inspection.”

Now we will get on to the NRC's view of that this
afternoon. I would be some interested in perhaps a comment on
what the utilities see as their role in this, or what they have
been doing as a result of Duane Arnold, and perhaps that
could come up in their presentation after a break. I would
like to see it at least mentioned in what we do in the rest
of the morni.. r. Let's take a l0-minute break.

(Brief recess.)

DR. SHEWMON: Back on the record. Could we begin,

please?

MR. ROSSIN: This part of the program invclves what
the utilities are doing. What I would like to do is to
introduce the utility representatives that are here, and make
a couple of points about this.

We have, as I said, some 29 BWR owners. We have a
technical advisory committee in which all of those owners are
welcome to participate. Those who haven't paid their money
.an participate as observers.

One question I didn't answer before is, what happens
to people who don't join? Do they still find out what we
learn? I think in the real worll, yes, they do; but we would
prefer to have everybody in the fold, of course. Every one of

the people who are here out of this group are spread very thin.
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A lot of us are involved with line responsibilities

iiwith our own plants, and most of the people here are alsc kind

of senior technica2l people within their companies on metallurgy
and materials, nondestructive examination, or plant operations;
so that their appearance here represents a cut out of the
group, senior members of our group.

And I want to point out what they are doing now and

point out that in my opinion, my perscnal opinion, one of the

+hings we do have to contend with is a terrific workload on
people in the industry because of the extremely heavy weight
of the responses that are coming through day after day.

I don't argue with the importance of them, but I
think we have got to realize that our talent resourcé is
finite. It is being stretched.

Perhaps there is a basic problem. We should have
two or three times as many talented people in every company,
with the years of experience that some of the people in this
room have; but the reality is there aren't that many people
around. And one of my ground rules in setting up meetings of
this kinéd is to try to minimize the amount of time and travel
away from the job of people in this room.

We have some representatives nhere. I am going to
ask the utility people, when they introduce themselves, to
mention the names of . hc BWRs that they have, and operating

or under construction.
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I -hink that everybody is familiar with these, but

I think it will save some times later on. I will start. I am

| Dave Rossin, Commcnwealth Edison. We have the Dresden unite

| and the Quad Cities units in operation, and the LaSalle units

under construction.

I also have resocnsibility as chairman of the techni-
cal advisory committee, the owners group, and vice president
of the Systems and Materials Task Force of the ctilities that
guide the EPRI programs.

MR. BATUM: Batum, Southern Company Services. We
have the Hatch units for Georgia Power under operation. I am
also a member of the BWR owners group task force and the
Systems and Materials Subcommittee of EPRI.

MR. ROSSIN: I point out that we are having trouble
ourselves, as a group, keeping track of the details of all of
the projects within the EPRI program. We have split ourselves
up into three subgroups, to ccanform to the subgroups that
EPRT people present: the problem of identification, remedy
development, remedy applications, and we set up a fourth on=
which is licensing implications.

MR. BATUM: I am also the vice chairman of the
Steam Generator Owners Group techniczl advisory committee.
Like he says, we are spread quite thin.

MR. HOFFMAN: Hoffman, Yankee Atomic, representing

Vermont-Yankee.
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1 MR. HANFORD: Hanford, Carolina Power and Light
| Company, technical advisor on the BWR owners group and also a

3 | member of the EPRI Systems and Materials Task Force.

Ai MR. ROSSIN: You have the Brunswick units.
5§ MR. HANFORD: I, and II, operational 1974 and 1976.
6: MR. ROSSIN: Ray heads the Remedy Development Sub-
7; group of our owners group.
? 8 MR. SCHNABEL: Schnabel, Public Service Group,
p&acc. |
nt. 9 | Electric and Gas Company. We have the two Hope Creek units
o loi under construction. I am on the BWR technical advisory
lli committee. I am on the Steam generator Owners Group, also
12i on the Systems and Materials Task Force for EPRI, and currently
‘ 13! I am the chairman of the technical advisory committee for the
14i|Feedwater Cracking Owners Group, which is a feedwater nozzle
15: cracking mentioned before.
|

16 | MR. ROSSIN: We regarded George as the dean of
17; utility metallurgists. If w2 took time to go through all of
18 /| this committee work, I don't think we would have time to

19| finish the discussion.

20 | MR. RAJARAM: Rajaram; Fitzpatrick plant, BWR

21| group. So far we have had no problems of any cracking indica-
’ 22 || tion. There is a bypass on the core spray. . ..

23 MR. HARRIGAN: Harrigan, the Bailey I plant under
. 24| construction.

Ace-Federal Reporters, (nc. |
25 MR. ZONG: 2Zong, Philadelphia Electric Company.
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|
|! Two operating plants. Peach Bottom "nit II under construction,
hthe Limerick units, and a member of the EPRI Systems and

: Materials Task Force; chairman of the EPRI subcommittee on

| nondestructive testing.

5 MR. PITZEL: Pitzel, Tennessee Valley Authority.

6| We have three units, Browns Ferry, and we have operating

71 units -- We have four units under construction; Hartsville,

8 | two units under censtruction.

9 I am on the EPRI Pressure Vessel Subcomittee. I

10| am also involved with the ASME Section 1l on repair and

replacements, in-service inspection priaarilr.

Mill Stone; chairman of the problem definition of the BWRs.

—
w

|
I
12’ MR. DeBARBA: DeBarba, Northeast Utilities,
l
' MR. ANGLE: Angle, Dairyland Power, chairman of
|
|

15| the remedy applications grour of the EPRI BWR pipe cracking

16 | task force.

!7i MR. HARRINGTON: Harrington; I am from Iowa Electric
18; Light and Power, Duane Arnold.

19? MR. COMPASS (?): <ompass, Northern States Power

20 | Company. We have one boiling water reactor at Monticello.

21/ I am on the owners group technical committee and the subcom-

. 22 || mittee for application remedies.
23 MR. McLAUGHLIN: McLaughlin, the Tennescsee Valley
. "4 | Authority. Gary has previously covereda the units, along witk

Ace-Federal Reporter  Inc.
25 | the Systems and Haterials Task Force, also technical advisory
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| commi +tee for the BWR owners  -oup, serving as a member of thne

remedy applications subgroup.

MR. TAYLOR: Taylor, Pennsylvania Power and Light
Company. We have Susquehanna BWR units under construction.
Technical advisory member for the BWR owners group. I am on
the remedy development subcommittee and a member of the EPRI
nuclear systems and materials task force and chairman of the
materials and corrosion subcommittee.

MR. ROSSIN: This took a little extra time. One of

the reasons I did this was so that we can address questions

| to specific representatives here; and if we have gquestions

about other plants and representatives aren't here, then we

| can get you the answers.

In specific response to the paragraph that you read
to us just before the break, I think there are some very
important lessons here.

One of the things that is important to us is that
we think the paragraph is one that de:=erves discussion, and

I wish the discussion had taken place before the paragraph

| was written.

But I think the realities are that this does indicate
an ACRS concern. The safe end areas at Duane Arnold reveal
a problem different from the problems that this pipe crack
group originally focused on. As such I think it opened up a

new area of concern and one that we are dealing with now.
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1!t There were inspection requirements for the safe end
. 2 :. area. The code requirements, as we recall, invclved four times
| during the plant life, so that would be a l0-year cycle for
4; intpecting those areas.
5% We are willing to discuss details on this, bnt I
6% think that you are already fully aware of what happened and what
7; was done. And I think there are a couple of points here:
8 The crevics corrosion phenomenon which played a part
9; in Duane Arnold was extremely important, and it is now one of
10 | the areas of emphasis in our program. The stress rule, if
applied to that particular location, gave a very high number,

1

12| indicating that it should be a target area.

Most of the utilities represented here that have

4 | plants under construction have taken steps with regard to safe

15E ends where the crevice geometry is there. We have replaced

16| the safe ends in our LaSalle County unit under construction.

We replaced them all with a newly-designed safe end to elimi-

nate the crevice of the kind that we thought was one of the

19 | contribntors at Duane Arnold.

20 | I think the combination of the work at GE in

21i developing their analysis of the crack histories, the stress

‘ 22| rule, and the programs that followed that bear importantly
23| on the factors in this paragraph.

‘ 24 We now have target lines and key areas that we feel

Ace-Federal Reporters, Inc.
25| are the ones that deserve the emphasis in inspection. We
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would like to be able to focus our inspection efforts on the
radiation exposure that is involved within the ar=zas that are
susceptible.

We would like to not only pinpoint new areas where
we see i* is necessary, but try and be realistic about the
amount of inspection required in those areas where the per-
And maybe the inspection requirements

formance is very good.

are unduly repetitive; because every bit of manpower involved

| here is critical manpower.

I think we have got to look at both sides of the
coin on this.
Our program, part of our program, is involved with

developing improved inspection capabiliry and more automated

104

inspection ¢ '’ the adaptive learning technique,
the abili’- T . T3 ‘«+ tors mechanically, automatically,
so that L. ni L ‘'t standing there as much as he was
before, a 4 ea.ly dr have reproducibility of
inspec .

I v¢ i* i. crucial, and that is one of our big

arezs of esmohs 's. We can *+alk more about the nondestructive

examinat. cts that a underway in the MDE center.
too
1. w.s2d ieak detection you heard a couple of com-
'3 .n a. it is an area that we feel is «¢xtremely impor-
t-at: Not just leak detection, but leak location
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identification, again, an area where manpower irradiation
areas are involved, so there is a tremendous incentive to
improve this.

But one point to look back at: I think our state of
knowledge at this point provides continuing reinforcement.

We are dealing with a material, stainless steel, which is a
toilgh material. We reiterate that this concept of "leak before
break"” is an ‘mportant one.

We don't take the concept to mean across the board
you have nothinc to worry about becauce you have leak before
break. We do state that the fact that these materials are
known -0 behave in this fashion means that there are things
that are important in terms of leak detection. It means we
can identify a problem area before it becomes a catastrophe.

I think it is important for the public to recognize
as well us that there is a big difference between an avail-
ability problem and a catastrophe.

I personally have had a number of challenges from
our critics in my territory who have made speeches and presen-
tations in which the leak from a cracked pipe, or the detection
of a crack, has been put forward as a catastrophe in itself;
justification for shutting down every plant in the area, and
sc on.

It is a tough commun’ tation job, but I think we have

to try to do it.
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Our program also is directed, as you heard, toward

improved techniques for repairs and in ilentifying those areas

| where action should be taken in advance. I mentioned the

changing of safe ends. I think we can give you some examples
here of efforts taken by the utilities to minimize the proba-
bility that the kinds of cracking, not just Duane Arnold
phenomena, but the other kinds of cracking are much more
unlikely to occur because of actions that have been taken

at the plants in question.
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DR. SHEWMONS @Ahat is a target line?

MR. ROSSINt [ think that originatea from CE with
the report that they produced early after the IY75 pipe
cracking experience. They identified those lines at which
cracking had occurred. They identified the areas where they
thought cracking was more likely to occur than in other
places, and they called those target lines. In fact, GE”’s
service recommendations said that if you were going to take
action with regard to minimizing a probability for pipe
cracking, the first target lines to do something about are
the recirc bypa:s line and in order of pricrity identified
some other target lines.

DR. SHEWMON: Okay.

MR. BENDERs [Is there anything in what you saia
that represents something more than is being done by EPRI?

MR. ROSSINt I think so. I’m not sure I
understand your question, Mike?

MR. BENDER: [ am trying to make sure that I
comprehend everything that is going on. [ heard the EPRI
program, and ! think it is pretty comprehensive as I
interpret it, but there may be some things that the
utilities are doing separate from the things that EPRI is
doing, and [ couldn’t discern them in that presentation. You
probably intended to tell them to us.

MR. ROSSINt That’s why this part of the program.
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Thare are a number of fixes ana remedies that were talked
about in this program which are really past the research
stage. | think both Lou and Joe were pointing out that
while we are testing a number of these areas, it is in order
to determine what tne variabilities are in some of the key
variables.

Rut we also =-- we already have these techniques
qualified and being used. The number applies to corrosion
resistant cladding and so on.

Now various utilities have adopted approaches and
are eiiher working with General Electric or other
contractors to implement these changes. [ think some are
dramatic, Mayte [ ought to call on somebody just to give
you an example. Can [ do that?

MR. BeENDERt Sure. [ am trying to get a better
feeling for it. Let’s take Susquehanna as an example.
Would you summarize what you have done?

MR. TAYLORt We became concerned early con
Susquehanna because we were well along in construction when
we began to view with some alarm the incident of stress
corrosion cracking, and so we had to effect certain remedies
for Susquehanna to be able to do them in a timely fashion so
that we didn’t have to wait and then rip out extensive sets
of piping.

So based on literature, research of the data on
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mgCcBANH 1 stress corrosion cracking phenomena, based on the early
‘ p research done by Ceneral Electric Company and by EPRI with
3 which we had become involved in the beginning of 1974, we
‘ 4 took an approach to eliminate as much of the high carbon 304
] naterial as we possible could in a timely fashion.
6 We had found, upon investigating the chemical

7 analys?s in the piping that we had in our pipe, that much of
8 the 304 stainless steel piping nhad carbon content in the .06
Y to .08 range. Ae felt that made that piping highly

10 susceptible to the stress corrosion cracking.

1 So we took a phase type of approach. For lines

12 four-inch and smaller, we switched to 304L to get the lower

13 carbon content where it was permissible to do this without
. I 4 impacting on the design stress limits for a stress analysis

15 that had already been run. For the larger materials or

16 greater than four-inch sizes, with the exception of the main

17 recirc headers and riser pipes, we changed to a carben

1o limited type 304 material and imposed a .030 carbon limit on

| ¥ the piping we procured to replace the high carbon material

20 originally supplied.

21 We checked to see if this material with the carbon
22 limitation met strength requirements for the design stress
23 analysis and stress report. Those were major piping

’ 24 changes. As | say, we changed out all except the main
25 recirc headers and riser pipes. We did change out material
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on the recirculation system four=inch bypass lines. We went
to carbon limitad pipe 304,

UR. SHEWMON: What dces that mean?

MR. TAYLORs It has a supplemental limitation on
the carbon .030 maximum,

D2, SHEWMONs It is not L?

MR. ROSSINt Would you explain the c.fference?

MR. TAYLORs 304L material has its own
sgecification, has lower permissible design stress since the
carbon limit can come down to very low levels,

DR. SHEWMONt .03 would normally meet the L
desi¢gnation, woudn’t it?

MR. TAYLOR: It would fall into the L category but
also within the type 304 range as well, and Qe had physical
tests performed to ensure that the carbon limited material
met the strength requirements for the 304 grade. Since the
stress reports had been preparscd on the basis of 304
materia) with its allowable strengths, we wanted to be
~areful not to change the material from that basic material
specification used in the stress report.

MR. BENDERs [s .03 the lowest carbon 304 you can
get the suppliers to give you nowadays?

MR. TAYLORt You could get lower if you specified
it. They woud have to pick and choose a little more

carefully to find it at lower levels, but ir looking at the
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available data that we nad at hand, recalling now that this
was the beginning of late 1¥74 and into 1975, » felt quite
comfortable in limiting the carbon content to .03. We felt
that the available data showed that the susceptiblity to
stress corrosion cracking increasea at .05, [ think this is
the limit the Swedes hav: imposed upon their nuclear grade
material for their BWR plants.

For a little adced margin of insurance, we
specified .030. This seemed a reascnable limitation. It
also allows us to meet the strengths of the type 304.

MR. BENDERs | heard a target 'evel of ,0Z.

MR. TAYLOR: That is with the new nuclear grades
with the nictrogen enhancement.

MR. PENDER: [ am trying to get some feeling for
the relationship between that target material that GE thinks
they ought te be using and what you are able to get right
now in a hurry. [s there any way of trying to correlate how
much better the .02 stuff is going to be than the .03 tnat
you could buy commercially?

MR. TAYLORt You have to keep in mind now that the
new material for which the specifications have been
developed is different in a number of aspects. [t has the
.02 max carben level and also has nitrogen enhancement. I
think there are some other controls that have been invoked

for that material which were not commonly applied to the
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304, 304L materials at the time to which [ am referring,
?75=276.

[ think we have learned a lot of things about
materials, control of tramp elements, grain size
determinations, a number of things. If we were starting
new with a BAR design now, | suspect we would look very
favorably on these nuclear grade materials with a lot closer
mnaterial controls. Our attempt here was to do what appeared
orujent, It was well based on classical literature in
stress corrosion cracking and our understanding of the
phenomena, the available data to us in 1¥75 and 1976.

I mignt point out that despite some dire
predictions that this will be difficult material to obtain,
we were able to opbtain very readily and quickly the 304
material with tne .030 max carben. WNe paid no premium in
orice over the garden variety 304 material, and we could
probably do that again. [ don’t think one would have that
much difficulty in getting that material with that carbon
limic,

DR. SHEWMONS [If there is more AOD capacity, [ am
sure it will get = [ don’t know, in 774 it may have been
harder, but [ think it will continue to be easier.

MR. ROSSINt OQur experience has been that the
inspection costs are contributing substantially, the quality

control and inspection costs, to the price = not
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substantially but visible, for nuclear grade.

DR. SHEWMON: That is separate from just the
carbon content?

MR. BENDERt The material properties.

MR. TAYLOR:t We also had this material furnished
in an annealed guench conaition. We had the ASTME
sensitization test performed on the material purchased as
replacement., QOther of the key lines, then, instrument
tubing, I guess | haa that on the four=inch inferentially,
but on the smaller sizes, we changed to 304L. We 2arly made
the CRD return line, we cut off and capped that return line
to the vessel.

Subseguently, then, on the recirc riser pipe, we
had already installed them on the first unit. We caught
Unit=2 before they were installed. We sent them out to be
corrosion resistant clad on the upper and lower ends, had
tiem solution annealed and quenched and sent back into the
plant. And then in response to the problems at Uuane Arnold
with their Inconel safe-ends, we took @ look at the aesigns
we had, and while we didn’t have as sharp a crevice as they
did at Ouane Arnold, we did have a crevice.

Because of the known susceptibility of Inconel to
crevice corrosion, we went back to General Electric and
procured 316L safe-ends of a modiried design, the so-called

tuning fork, which gives a knick rather than a crevice. The
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attachment weld for the thermal sleeve is on an extended
clad, so that weld is off of the pressure boundary of the
safe-end. S0 we have riser pipes that are solution annealed
gquenched corrosion resistant clad on the upper and lower
ends, and replaced the safe-ends with 316L with the tuning
fork design.

We have decided to use the mechanical deaeration
system for possible mitigating effects in reducing
susceptibility to stiress corrosion cracking. We think the
deaeration system is attractive for reduction of general
corrosion of ferritic materials.

DR. SHEWMON: Do you think it will reduce crud
buildup?

MR. TAYLOR: [ think personally it will. Reduction
of oxygen, | think, is one step toward reducing general

qorrosion and crud buildup as well. We like the idea.

I suppose if we were going back in time again, my
background is in fossil plant design, and I would have loved
to have sesn a deaerating feedwater heater in that cycle. I
would push hard for one now. That is beyond the realm of
feasibility for Susquehanna, so we are doing what we think
is the next pest thing, and that is adding vacuum
deaeration.

The last thing I would like to mention, Karl or

Dave mentioned there are a couple of utilities pursuing the
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inductive heating stress improvement. We have had people
from Japan about a year ago with some other utility
representatives just recently in the past two weeks, and we
and our architect engineer have had representatives
discussing with IHI details that will hoprfully lead to
performance I[HSI of the main recirc piping, which we did not
modify because at the point in time we found ourselves, we
began to understand this phenomena.

We would like to do that. We would also, I think,
at this time plan to look at some of the other lines to see
whether there are some candidate welds even in the modified
materials which might benefit from IHSI for reduction of
residual stresses where we would possible be doing some
screening of these candidate welds by the EPR sensitization
testing as well.

That is a rather lengthy capsule view of what we
are doing at Susquehanna. I[f there are any questions, I
would try to answer them.

MR. BENDER: What have you done about enhaacing
the inspection?

MR, TAYLOR: We are looking at a number of things,
and we are following very closely the developments that are
being effected through EPRI =-- the improved transducers to
get better discrimination of fl . We are looking at the

adaptive learning network for wha. oenefits it #ill get us
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mgcBWH | in characterizing and sorting out real signals from

‘ 2 geometric reflectors. [ think we are looking at an enhanced
3 inspection, and we are quite interested in the developments

. <4 that are taking place that will give us reliable in-service,

5 particularly in the ability to interpret what we really have

6 when we get some kinds of indications that are anomalies.
7 MR. BENDERs Are you trying to orient the
g frequency of inspection to where the high stress areas are,
Y where the wear and crevice corrosion might be a problem,
10 rather than making stagnant water streams, things of that
) sort?
12 MR. TAYLOR: [ have not been directly involved in
13 the development of that program, but [ have had som2 inputs
14 with it and discussion with nther people who are working
‘ 15 with the ISI program. We recognize what are the target or
16 candidate lines. [ mentioned earlier that we are one of the
17 plants who are retaining the recirc system bypass lines. We
18 have gone to a modified material, but those will be lines
1y that we would expect to examine fairly frequently as
20 possibly as early warning lines. We think they have some
21 benefits operatiorally, at least in our view.
22 We also think they provide readily accessible
23 lines to examine to see whetner we have some incipient
24 problems with these modified materials., We would expect to
. 25 look at those freguently rather closely.
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DR. SHEWMON: [In a different vein, it was my
impression that the particular crevice aree in Duane Arnold
was not one that woula b2 inspected, because it was not
throughwall weld., When you were starting your presentation,
you said something about inspection every ten vears.

MR. ROSSINs I am speaking secondhand.

MR. HARRINGTONs That would not have been
required.

DR. SHEWMONs Fine.

MR. TAYLOR® The welds that were inspected were
the safe-end to the nozzle and the safe-end tc the extension
to the risers?

MR. HARRINGTONt Do you want to look at it?

MR, TAYLORs If there is an interest.

(Slide.)

MR. ROSSIN: I think it is important to identify
why. Ken, you mentioned that there was 2 reason why that
weld wasn’t inspected pefore. [ think the question of what
kind of inspection plans there are for that in the future is
pertinent here.

MR. TAYLORt This weld, which is the safe-end of
the nozzle, is one that is included in the ISI program.
Also, the weld from the safe-end to the safe-end extension,
which then ultimately is welded to the riser pips. The

weld, when the problem occurred, was the weld here for the
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attachment to the thermal sl .ve to the safe-end. If
anthing, I suppose, this thing moderates that real crevice
geometry, dcesn’t it, Ken?

That crevice is probably a little sharper than
this diagram would tend to indicate. It is a long, ceep
crevice., By the time the geometry changes here and then
hack to the root of the weld, it is a ratner long anc very
close crevice.

MR. STAHLKOPF: It is important to point out that
with the Luane Arnold cracking =- that is that it is a plant
specific type of design. As [ understand, there is only one
other plant that has even a modification of this particular
type of Inconel safe-end. You really need to keep the Juane
Arnold instance in the context of a plant specific happening
rather than the more generically based intergranualar stres
corrosion cracking of 304 in boiling water reactors that we
have been talking about today.

DR. SHEWMONt The problem that always comes up,
though, is whether you are in a classical bathtub curve, and
since we know about that one, we are that much smarter, and
everything is better. But since we weren’t bright enough to
see that one, we are being too fat and happy and assuming
that there aren’t any others.

Now the other one, as [ understand it, is at

Brunswick, which must be one of the best inspected joints
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around these days.

MR. TAYLOR: This is Brunswick that is shown here.

DR. SHEWMONS [ see.

MR. ROUSSIN: Does Ray want to add anything?

MR. HANFORDs e have it under the inspection
program. It has been inspected at every refueling outage.
We nave it coming up for another inspection next year. 30
far we see no significant indications and no changes in the
past inspections we have already done. We are following it,
and we have contingency plans to replace it with other
materials if it shows some kind of indication.

MR. BENDER: [ recantly saw som2 kind of document
in the NRC literature about the water chemistry proolems at
Brunswick. OJo they have any influence on this problem here?

MR. HANFORD: [ am not qualified to address that

part of it. [ really don’t know.

d. SHEWMONt There is @ hand in the back.

MR. PITZELs How is that weld being inspected?

ot
P

Nhich weld are you talking about? Are you talking about

thermal sleeve weld?

MR. HANFORD: The thermal sleeve weld, I am == it
is by ultrasonic, and we are also doing some radiography

inspection.

MR. ROSSINt One example of something we did not

so long ago with regard to this induction heat sink
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q|'BWH | technique, three members of == three representatives of the
2 utilities went to Japan to watch them do the job on one of
' 3 the Japanese reactors that was already coenstructed. Ray
4 Hanford was a part of a delegation, and a man from
5 Mr. Taylor’s company, a representative from Commonwealth
o] Ecison. They came back with a report, and among the things
7 that we are in the process of doing is *tryinj to see that
8 this particular technique, for those that want to use it,
- becomes a gqualified techniqu2 and is acceptable to NRC.
10 It really hasn’t reached that stage in the United

11 States yet, even though the Japanese have used it on a

12 number of there plants. One of the projects under "Remedy
13 Applications" is to qualify that technigue, or to get the
‘ 14 research done so that the full Committee can accept it and
15 NRC can accept it. The research project doesn’t get the
16 acceptances the research project is targeted to get the data
17 base to make sure that we have the data necessary so that
18 our code case can be taken.
| ¥ DR. SHEWMONS [ guess the thing that is kicking
20 around in the back of my mind is what you do is to call up
21 what you feel is the best practice which is coming in, and
22 the NRC’s job is to see that the worst practice isn’t going
23 to get us in serious trouble.
' 24 MR. ROSSINt [ wish it were that simple, Paul.
25 DR. SHEWMON: So do I. [ think the other sort of
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The question turning over in my mind is how, by
asking this questionr, ask about the other end of the spectrum.
And maybe we get into that this afternocon. And if you -- there
are a certain number of these good examples of the sort you are
talking about. Then that would be a strong positive influence.

MR. ROSSIN: You see, there is a gate here which
says that a technique may be developed and a company may want
co do it, but they can't do it unless NRC is satisfied that it
can be done. So it isn't just pick the best thing and go do
it. It is find out what is good, not necessarily the best, but
acceptable, and make sure it's acceptable and prudent under
the circumstances. 2nd then try to make sure you are going to
be permitted to do it. 1In some cases, I think we ought to be
looking for some kind of credit for doi..g something prudent,
which will perhaps reduce in-service inspection or something
else later on.

Let me give you an example of diversity. The
original cracks were found in the four-inch recirc bypass lines.
At Commonwealth Edison, we made an evaluation and ended up
with diversification within the company. Quad Cities, the
lines have been cut off and capped. At Dresden the lines were
replaced with carbon-204. The bypass lines are there.

We feel there is no compromise on safety with these
two approaches. Each of the superintendents of those stations

made a convincing case as to why his approach was justifiable,
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both of them safe, and we elected to do different things at the
two plants. Now we are ready, if we have any cracking detected
at Dresden, we will eliminate the lines. But we would like to
keep the lines as long as we think they are now welded in safely
with a gnod quality of material. There may be some operational
advantage of having them there over a period of time.

It is your ball again.

MR. BENDER: Dave, let me pursue. Having listened
to Susquehanna's story, I was rather impressed by the fact
that they are going ahead and trying to use technology, new
technology, wherever they can. And I suspect the judgments
are well-founded.

If I were to ask the other utility organizations how
they are progressing along these lines, what kind of answers
would I get?

MR. ROSSIN: Let's try it. Who do you want to hear
from?

MR. BENDER: Well, let's try TVA, since they are
about in the same boat as Susguehanna. Are hey doing the same
thing?

MR. MAC LAUGHLIN: TVA.

TVA is located in Mike Bender's home town. That
is why he is interested in TVA.

(Laughter.)

MR. MAC LAUGHLIN: Our operating units, back in '72
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or '73, when the first problem was identified, our vessels
were under fabrication. At that time we chose to cut those
safe ends off and replace them, with the exception of one
vessel, which has two sensitized safe ends, but they are clad
both on the OD and the IN. We have removed the bypass lines
on all three operating units at Browns Ferry. We are replacing
the core spray lines with carbon steel on a schedule basis.
To date Unit 2 has been changed and Unit 3 is n»nresently
refueling and is changing them, and Unit 1 is scheduled to be
changed out with the refueling outage coming up in January.

We have, as a result of the Duane Arnold -- we have
inspected our safe ends to thermal sleeve attachment welids.
ours are slightly different than design in the Duane Arnold.
We have very liti.e, if any, crevice in our design. However,
we are inspecting it. We have inspected 100 percent on
Unit 1, 100 percent on Unit 3, 50 percent on Unit 2, and have
found no indications.

We have rerouted our CRD return line, capped the
CRD nozzle, and we are presently under contract with GE, which
should be terminated shortly, for the stress rule in-depth
calculations to indicate those areas where we should put more
emphasis stress-wise.

Going from the operating units, then, to the four
units at Hartsville and the two units at Phipps Bend, we have

scrapped the recirculation loops, which were the normal
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304 stainless steel in lieu of the new nuclear grade, either
304 or 316. It was whichever material would be available.
So we would come in with the new materiai, and if I am not
mistaken -~ our design man can clarify this -- I think all
stainless steel lines within the plants will also be of che
nuclear grade 304 or 316.

I think TVA has also responded to this prcblem in
those areas where we know there are fixes or fixes that would
improve the operation of tihe plants.

MR. ROSSIN: This brings to mind another example.

I mentioned the trip to Japan by some people to examine at
first-hand what the Japanese are doing on the induction heat
sink welding. Les Byrd from Commonwealth Ediscn was with

Ray Hanford. We went back and looked at the situation for
LaSalle County and said, should we try to get to go in and do
IHSI before we start up LaSalle. And we made a study on that
and came to the conclusion that we think, with what we have
done, LaSalle is in good shape.

One of the reasons that we decided we didn't Mhave
to be the first to try it, along with everything else, was
that the Japanese have done this on operating plants. on
plants that have operated. And 1f we feel after a few years,
after LaSalle finally operates, that there is benefit to be
gained by IHSI, doing it to a plant that is already built and

in operation, the option will be available by that time. It
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will already have been demonstrated and we'll be able to
buy technology that is proven and available. Our judgment was
to wait on LaSalle.

MR. BENDER: Dave, you made a point earlier that, I
believe, the leak befcre break criterion is still something you want
to depend on, but not wholly. To what degree are we depending
on the leak befrre break as an inspection tool, and how much
do we have to depend on it?

MR. ROSSIN: I think it is more than an inspection
tcol. I think it is part of the guestion of whether we are
dealing with a safety prob’em or availability problem, just
what we are looking at. What we are trying to do is make sure
we have, in the first place, the quality of materials and
quality of welding, so that the likelihood of the cracking is
reduced.

Second, NDE methods and in-service inspection to try
to find cracks before they grow significantly.

Leak before break is next in line. The idea of
finding a leak and if there is a leak to be sure to find it,
identify it and take action at that time -- it seems to me the
key is whether or not you have atough material. It is almost
the same argument as you have with the pressure vessel. You
have got to have a tough pressure vessel. If you have a tcugh
pressure vessel material, that has certain implications. If

the pressure vessels were built out ¢f glass, it woulad be
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different.

I think we do have tough materials in these piping
systems. They can tolerate a leak without a catastrophic
break being the next step, which gives us the opportunity to
detect it.

The whole icd=a is you don't want to just go happily
along and say, we aren't going to do anything, because if it
leaks then we will fix it. That attitude we just don't have.

MR. BENDER: I am reminded of the fact that there are
some people that are concerned that we may have a a crack in a
state of Jdevelopment, but not through, and it may break through
as a result of some kind of loading tha: we hadn't originally
expected before the next in-service inspection. And there are
peopie that think that cracks that st-rt cthat way may rropagate
fairly fast. I wonder how much attention is being given to
that.

MR. STAHLKOPF: I think we can answer that by saying
that, from looking at the large line data -- and I ckink
Robin presented it earlier today -- we feel that the chance =--
because of the compressive stresses from welding ¢f your large
lines, we feel that the propagation of a stress corrosion crack
rapidly into compressive stresses, where you arz well below
the K1 SCC of the material, is extremely unlikely; whereas it
is not necessarily true for the smeller lines.

In addition to that, we are taking both a theoretical
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and experimental look at guestions of mouth opening area under

a variety of loadings for 304 stainless steel in a variety of
crack configurations. Certainly our first look at it from
static as opposed to dynamic loading cases leads us to believe
that it is extremely unlikely that we will get very large mo'th
opening areas with throughwall cracks, certainly under the

static conditions, and probably not under the dynamic conditions,
Yecause the plastic hinge will form at the bottom and -ou get

a certain amount of yawning.

That is our best estimate of it right now. We are
proceeding with an experimental program at both GE and Battelle
Columbus Laboratories to confirm our preliminary findings.

I don't k-ow if that answers the question.

MR. BENDER: I think that is a good start. I think
that is the kind of thing we ought %o be thinking about. I
didn't invent the question and I am not necessarily a proponent
of it being a problem. But nevertheless, it is one that hangs
around, still.

MR. STAHLKOPF: We feel very strongly that leak
before break needs to be demonstrated with a variety of pipe
sizes and crack configurations. We are proceeding to not
only theoretically treat this, but experimentally treat it,
sc that we can let the doubting Thomases put their fingers in
the wounds, so to speak.

DR. CORTEN: Are you anticipating problems with
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the dynamic as opposed to the static?

MR. STAHLKOPF: No. We feel in the dynamic case
we will simply be dealing with the formation of a plastic hinge
and a certain amount of yawning of pipe. We do not anticipate
a problem at this time.

MR. ROSSIN: Are you suggesting that is an area that
we ought to look into as possible research areas?

MR. BENDER: I think you need to put the question to
bed. It hasn‘t been put to bed yet. Whether it is done by
research or analysis or some combination, I don't know.

DR. SHEWMON: Let me clarify one pcint. You started
this with a discussion, a question about leak before break as
an inspection technique.

MR. BENDER: It is a rather complicated logic.

DR. SHEWMON: I am concerned about your chiding
people, in spite of their inspection technique, how mary leaks
they find, when they indeed dribble out on somebody, or whether
you are concerned about whether indeed it would be a stable
small crack.

MR. BENDER: I will start back at the beginning.
There is the potential for stress corrosion cracking to
occur. [ think the experience at Duane Arnold says it could
go a long time before you found it. As a matter of fact, I
guess there it could have been found by the leak before break

approach.
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MR. ROSSIN: It was.

MR. BENDER: We were comfortable with that answer,
at least some people were.

MR. ROSSIN: It is a fact.

MR. BENDER: However, if those cracks had been there
and you hadn't found it by that leak before break approach, and
if some type of dynamic loading had occurred -- and I am not
sure what they are, nor do I necessarily think that there are
any that are a problem, then there is the guestion about whether
that could have propagated into a serious opening in the
system and held if the crack had propagated when it started.
That is a question that has been raised by a number of people,
and I think it needs to be answered in some form.

MR. STAHLKOPF: Just to recapsulize what I have said,
we agree with you that this question needs to be put toc bed,
and that is why we are not only going to go through detailed
theoretical analysis of both the static and dynamic cases, but
will actually be doing some large-scale pipe testing, which
we hope can sufficiently answer these questions.

MR. ROSSIN: We have some system work going on 1in
other EFRI programs on dynamic loadings, pipe whip, water hamrer,
and so forth. I think one of the questions is to identify the
kinds of stresses that w2 are talking about and sze whether
there is something that can be looked at in a step-wise logical

way, or whether we have got a problem that we weren't really
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1| addressing before.
‘ 2 Let me be specific. We have looked to some extent
3| at the kinds of loadings you can get from seismic events and
‘ 4| from postulated shock waves, steam and water hammers. When you
5! look at the kinds of loadings you get, you don't get catastrophic
6| breaking if you have got this kind of configuration. Even with
7|l relatively standard stress analysis, 1 think it is important,
8; if people are of the opinion that this is something which
9l definitely goes from this point to this point to a catastrophe,
10| that we get some quantitative measure of this.
1 Wwe don't believe that the numbers really imply that.
12| 1t is something we are looking at. The theoretical work is the
’ 13!. first, the analytical work. We really don't have evidence
141l that these kinds of loadings are going to cause the kind of
15§ breaks that we talk about in these materials.
16 MR. BENDER: I imagine Herb Corten agrees with you,
17| but I imagine I can find a few people on the staff that don't.
|
‘8| MR. ROSSIN: I think it is important to explore this
‘91 farther. I think we ought to be apprised of the feelings of
20; members of the staff to see if a formal research proiect --
21|| as . said before you came in, Mike, one of the things we have
' 22 || here is a program with an Advisory Committee that can at off
23|| . research program, start a new one, whenever we feel like it.
g 24 || we have got the funds and the program to cdo this, and if this
Reporters, Inc. |
25|| i3 something that is a priority we will put the effort there
1334 132




mte 1l

10

11

‘ 13

14

15 |

16

17

18

19

20

21

Ace-Federal Reporters, Inc.

25

132

and see if we can solve it.

MR. BENDER: *'m not trying to set priorities. I
raised the question because we need to discuss this kind of
thing.

MR. 0SSIN: We need your input fcr setting priorities.
There is a message here we want to take into account.

UR. SHEWMON: Let me follow up on that. Vance,
would you comment on what you feel is the state of communica-
tions of the staff's concerns with this group, and to what
extent you have been involved with that kind of a dialogue?

MR. VOONAN: I feel that the staff's communication
with the groups are pretty grod. Warren Hazelton has been
in close communication with a lot of the EPRI people, finding
out what is going on. Both Dr. Weeks and Frank Almeter from
my staff have been talking to various EPRI people. I perscnally
hava talked tc Mr. sridley from GE on a number of cases about
this.

When Duane Arnold first came about, one of the first
things we did do was take a look at the break, and we saw iL
there the worst crack, and applied various loads, both normal
and accident loads, to see .f we could theoretically postulate
rupture to pipe. From our analysis, we could not. We said --
there were some classic cases where pipe whip would withstand,
like given the seismic load. That gave us some comfort and

the feeling on what we were doing as far ag Brunswick and our
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1/l ability to detect cracking in this particular area of

‘ 2|l Brunswick, because it is difficult to look at an area.

3 The in-service inspection programs that have been

impli-mented on Duane Arnold and Brunswick, and I think the

5| petter techniques used, gives us comfort that if the crack

6| develops, we will capture it at an early stage.

7 DR. SHEWMON: We will change the subject. One of

8! the other ways, as has been alluded to here, is increasing --

9! I would like to talk about exposure to personnel, something
‘°] you alluded to, instead of better materials. Could you say
il a little bit aboat what program -- or am I talking to the
12 right group? -- about what happens there with regard to getting

. ‘3! the source term down as distinct from better widgets, so that
141 the guy doesn't have to stand around and wave it so long?

15 MR. ROSSIN: One of the major EPRI utility efforts

]6. is decontamination of Dresden 1, and while it isn't in the BWR
’75. pipe crack area, a number of the people here are familiar with
18 what is guing on. And of course, there is widespread utility
19| interest in the results and what we are able to find.
20 It is very clear -- Joe Dankc could add from his
21 recent discussions with Europe -- that there are some substan-
’ 22 | tial advantages, if you are going into the repair {rogram, to
23| possibly even decontéminate a local area, and this is guing to
' 24| pe important if you have repairs to plants that have been in

Ace-Federal Reporters, inc.
25 operation. So it is not a new area. After all, decontamination
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has gone on in all kinds of processing facilities and Navy
programs and other places, and the technique is useable. We
just have to enlarge our experience base.

DR. SHEWMON: Do you feel that on Dresden 1 the
critizal path is in your tshop or in the NRC shop at this point?

MR. ROSSIN: Dresden 1?

DR. SHEWMON: Yes, in that decontamination. That
has slipped several times.

MR. ROSSIN: Those are the problems of getting a
job done. I don’'t think it is a regulatory rroblem. We are
having the usual problems with project schedules. We are not
immune to those.

MR. VOONAN: Later in our discussions, we talk about
the staff presentation -- Ron Gamble from DSS will be talking
about what we are doing in the area of piping and what type
of research we are proposing.

DR. SHEWMON: Let me come back to an earlier gquestion.
You said that Warren talks regularly to these people, which I
can believe, and that keeps your part of the forest informed.
To what extent do you feel he has an appropriate sense of
responsibility about representing Jim Knight's people or indeed
the NRC? Aire they going to be blind-sided some day because

they didn't talk to somebody else?
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¥R, NOONANE: Ron Gample, wno used to De a memder
of our staff is not part of Jim Xnight’s staff over at
daterials. de are pasically in daily commmunication on
various proolems, and also with Joe Collins from Iic and
Muscara from Research.

A2 do talk aquite a pit. T[her2 mignt oe times when
we fail to menticn it immediate, out that is becuas2 thay
are Jressurized, not necessarily o2ecaussz of == not oecause
we haven’t told him. We do tell them.

DR. SHZAMON:t There is a aifference betwean taking
cara of nane’s own responsibility or interests and fe2eling a
responsibility to represent an organization.

MR. HAZLETONt Th2 other thing I might mention is
that a lat of our contact in the past, once every six months
ar so, has o2en with General Electric, where they have given
us assentially ona=day or two-day s2minars on all of the
things that they were doing, including the stuff they were
doing for EZ°RI. dhenever those seminars :-ome up, the
representation is intended to cover averybody, 0SS, DOR,
RES, IiE.

Sometimes the meeting comes up and somebody can’t
make it, but the intention is that we have the relevant
repr2sentation from all of the NRC at these meetings. There
hava been fawer of those several-day seminars given Dy

EPRI. I am happy to see one2 coming up. But, again, we

1354 136



31 1l

JiBWH

P

I

»

136

woula =— our gjeneral attitude in this area nas obeen, "Hey,
the appropriate people at tne working level in each of tne
divisions of NRC should be there. We talk together."
Heally, we Jo.

Yi. BENDER: Is there a position paper on this
that says n2re is where we think the answers are? And is it
signad off oy Knight and his people?

MR. NOONANS Speaking of position papar, [ am not
sura we nav2 what w2 call a 0SS, DOR memorandum system that
is working ==

¥i. BENDERt Ther2 is a task action plan in this
area.

Yr. NOONAN: Ther2 is information feedback, and
ther2 is what we call an experience, operating experienc?

f eedoack. Under the information feedback, it is Jjust that.
[t is information fed through officially so that it gets to
the appropriate people, the appropriate management peoplz.

On the operating feedpback, again, it is a piec2 of
paper that is sent through, but it requires some action on
. 3’s part to say what action it would take. And there is
f eedoack thz other way also -- that is, systems and
operations.

DR. SHEWMONs [ think we will adjourn for luncn
unless someone has some mor: pr2ssing business.

¥R. ROSSIN®: ANe appreciate it, Paul. Thank you
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very much.

ad journea,

Ji. SHEWMONS Thank you.

(inereupon, at 12329

to reconvene at 1330 p.m.,
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AFTERNOON SESSION
(13830 p.ms)

Di. SHEWMOMNS If I can find my agenda her2, [ will
tell you wno is naxt.

Tais afternoon we shift tangentally, or slichtly,
*o ganeric matters.

And let me talk to the front tapble here in
Executive Session. Mr. Ign2 is concernzd aoout whether or
not we have covered item D, as in dog, in that agenda.

Joas anyone where have anything to co on program

oojectives and feedback to say to the utilities before w2 30

on?

(No responsa.)

All rignt. Gooc.

Then we will go on to the presentation from th2
staff.

vince.

MR. NOONANt Good afternoon, 3Jentlemen.

iy name is Vincent Noonan, of the Engineering
Branch of th2 Division of Operating Reactors.

[oday we wiil talc about the Jeneric matters
concarning pipe oreaks. I will have my staff - in fact,
there are apout 10 people hare from JOR and JSS, conoineud,
to -ddress various matters, to field questions as raguirad

from either the committee or from the floor.
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Mr. Hazleton will oe the first soeaker, talking

® .

3 Or. Cheng and Ron Gamble from Do,
Q + 42 will also get into some prnolems that we had
3 recantly on I'{l, oorated pis2liness and finally, on the
> f eeawater pipe crack prooblems.
/ Jr. Jonn Weeks ana DOr. Almeter, from ny staff,
3 will talk aoout tne tachnical specirication on water
v chemistry, and of the final interast =- [ wasn’t Juite sure
19 -= | do hava Jack Strosniaer here from staff to giv2 us 3

apout status of PAR and BWR pipe crackss to pe followed oy

1 rundown on the latest st2am generator problams, ©otn in

12 foraign reactors and the latest one at Prairis Island ang

13 Irojan, resulting from cracking in the pipes.

i4 A c~upla of questions == [ would lika to refer to
. 12 a handout that we have on feedwater pipe cracking, and I

15 3pologizs =—— it is not a viewgraph, because it was made 1p

1 to o2 part of a report, and it is in very fine print. A2

13 didn’t think it would come out very well on 3 viewgraph. It
17 does list all of th2 PWR pipe=cracking proolams we nave 3Jea2n
20 having in tne feedwater lin2s.

21 Tne only thing == Mr. Hazleton will be addr:ssing

22 this generically and talking about all this == the only
23 thing I want to oring up is on Mill Stone.
24 In August, Mill Stone reported a series of cracks

‘ 25 to us in th2ir feedwater lines. They told us the cracks
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wer: aoout approximately from 60 to Y0 mills, ana some
axtanding completaly, 360 dagrees circumferantially eitn2r
on the safe end side or on the pips side of the transition
section of the weld.

All of thase crac¢s appear to obe well away from
the neat-affacted zona of the wa2ld, out they are in 2an area
whare thay nave some stri2ss concentration points.

In August, we let the utility go oack to Jower.
because in order to make the repair for this particular
utility, it requires us to chip into th2 shi2ld wall. It is
apout five feet thick.

We asked them to 5o back to power until the ena of
Octooer, in that period of time to do two things: Jdumoar
one, come up with a orogram on how they would maks a r2pair
if a repair would be requirsds and, secondly, to do an
insp2ction at this outage or this shutdown to see whathers or
not the crack is growing.

My main concern w2s in the shield wall since it
does requir2 shipping a fair amount nf concrete. [ didn’t
think that poroblem was thougnt out too well.

Ne did do what we call a fracture mechanics
analysis on the crack, and we felt it was safe to operatz
the plant until the end of October. The plant did shu® down
en the 3lst.

They went in, and when you se2 under inspsction
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results, we were 70ing to reexamine., In the data we havz2
pack from my consultant this morning, it saia the
reexamination showed that, number one, we either missed the
cracks in the original insp2ction, or that cracks have grown
0 such a dapth that we no longer feel cComfortaole to allow
that plant to continue operating without r2>lacament of
oio2s.

Mill Stons 23 the position taken oy the staff on
Mill Stone 2 is that they will propably go in and chaip
concrete and replace the pipe. This has not oesn taken all
the way to our management, to Darrell Fisenhut. [ trisd to
contact him this morning, and he is at NDS. B3ut BoDd
[edasco, his deputy, is aware.

Tne second item [ would like to talk apbout very
briefly is on the stress rule index oroduced by GE on BWR
olants. WNe have what the staff considers a topical report,
submi tted oy General Electric — [ forgat, aoout a yesar 3307

W2 have now prepared a3 list of guastions of
acoroximately three pages. The cuestions nave Deen
jenerated and will oe coordinatad through Ron Gamble. I
don’t think Ron has seen tham, but they will be coordinated
tnrough him at this ooint in time. It is our intention to
release these questions, whatever comments Ron would hsav2
from DSS to 55, and then regquest a meeting on the NEZDO

report to 30 to a full discussion of the strass rul: ind2x.
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[ exoect tnat to ne done sometime this week, assuming we can
get 2verything out this wee<.

43. BENDER® Are the questions of a natur2 to cast
dnuots on the crediosility of the GE approacnh?

¥i. NOONAN: [ wouldn’t say cast doubtsi concern
mayoe, not not necessarily Joubts.

[ think the questions, 3s [ read them — and I
read them Frida afternoon == it se2med to me that all of
the juestions could pe addressedi whether they could be
addrassed satisfactorily or not, [ Jon’t know. 3But they do
raise a nunoer of staff conzerns rejarding the stress rule
indax.

Tne last think I would like to bring pefore [ let
Mr. Hazleton take over is on tha: PAR pipe cracking. A3ain,
we are looking at things that are called reportable
indications, what this means in terms of == particularly o:
UT, what this means has cost has causad us some concern.

Ramember, on Duan2 Arnold we had very few
reportable indications on all of the nozzles. It turnea out
that there were juite a few indications on sacond look and
using better techniques oy Mr, Lamperg and his team, that
the indications pecame gquite obvious, and they would hav?
peen callsd cracks had we used the prooer criteria.

Ne are concerned with what criteria we ars using

in reporting UT indications. And the list that you see on
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jJ18.49H | the 2WR feedwater pioing, IsE is now taking action tn 30

2 pact and lm3% at thos2 plants that reported no cracks, to

3 douole=chect and s2e if the indeed =-- wnat critaria they
‘ - wer2 using, and {f we were aware of the exact criteria, and

b if vo ara satisfiad with wnat the criteria == so inagicatad

) so foar the == when they saia no cracis.

{ Unless thar2 are any nuastions, [ would lik2 to

3 tura the meating over to Mr. HazZlaton.

’ M3i. BENDERt Let me get bdack to tnis list of

1J juestions taat is bs2ing submitted to GE again for a minute.

1 I take it the list has gnne out?

12 “R. NOONANt It hasn’t gon2 out yst.

13 [ told 4r. Gridley aocout the list. It has been
. 11 jenarated oy our oranch, Engineering Branch in JOR. It is

15 to 02 transmitted to Mr. Gamole from 0S5 for his

15 consideration if ha wants to add to or comment on the list.

I Taen what we plan to do i5 sand the list on to GE

13 affizially a2nd then request a meeting to discuss th2

| 4 qu2stions.

2) Y. BENOER® Has there de2n some internal

21 diszussion within tne regulatory staff to estaolish how much

22 5f it could b2 resolved witnout senading it to GE?

23 M. NOONANS The gquestions we nhave right now ==

24 avidently w2 feel that none of them can be resolved without
' 23 sending them to G2. A lot of these questions were generated
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pack in the time whan we wera looking at the UJuan2 Arnold
Jroolem and when th2 GE strass rul2 indgex first came2 adout.
At tnat coint in time, if you look at our safety evaluation,
we dacided since we did hava concarns amongst the staff we
would not usa the 52 strass rul2 index as part of our
sritaria in a2aling with Duane Arnold.

55 when we wrote sur evaluation, w2 did our safaty
analysis on Juane Arnold. e did nnt consiasr the GE stress
rul? ind2x.

43. R0S3I4t May [ ask a auestion? vouldn’t it D2
visa to Jet the list of gquestions togjetner, have tne
meeting, ana then guestions that aren’t resslved, then you
issu2 tne list?

2. NOONANS Yes, | see wnat you’rs sayinj,
shetner | can do that efficiently or not.

3. ROS3INs [ say pefors you issue your list of
Juestions, find out if a lot of those questions can’t oe
ansvared very simply by comaunication, oy sitting down
acri>ss a taole?

YR, NOOWANt [ am willing to do that. I[n fact, I
will do that. I will submit a list of the Juestions prior
to issuance of tham officially. [ wil. talk to GE, out I
really feel that in == as the final resuit, that th2 only
way these gquastions can be answered is through a me2ting.

4. ROSSIN®: At that point, fine. The reason [
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orinz this uo> is oecause [ nave == as [ saii perfore, we liv2
in an aaversary situation. A numo2r of these auestisns are
the «inds of 3juestions that are issued in all kinds of
licansing astivitias. Many of then have straigntforward
answars. ‘lany of tham are 3 matter 5f the juestionar ana
the answerser undarstanding wnat the disconnact is.

)Jnse tnat list of guestinns is issued, th2 ownar
companies are goiny to 2nd up badgerad oy those gquestions oy
peosle who Jon’t understand the questions. And yet we are
30iny to hav2 to liv2 with this badjering.

[t helps very much if you are apls to eliminat?2
tha answeriole questions early in the game. The real
questcions, fine, w2 will live with those.

M. NOOJAds I have to take some exception to that
J0oint. [ c3an sea no harm other than what you referred to as
“Hadjered oby." | can see no harm in officially asking the
juestions, Jutting them on the record.

52m2 can oe answered very simply, I am sura. Som2
would be vary nard to answer. From the staff point of view,
[ con’t think I would want to be put in a position where I
would say that [ didn’t publically ask all of the guestions
that my staff felt were required to De askeu,

DRe SHEWMONS May I comment on that?

You certainly don’t want to put yourself in th2

position whare you 3aet to b2 accus2a of being 2 tool of the
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industry. [ am not sure that [ fully understana what
naopaned witnh rejary to fuels last week§ but as [ understnod
the latest crisis taat endea up in the Jdew (ork Tim2s, whicn
is where | neard 3oout it, oy the time [ gnt throuan my
Saturday morning paper, it ad out that staff ana the
industry mayca haan’t talkad enougn about wnat the nha2ll the
surv2 meant. If thay had had one pnone call befors, we
wouuld nave oeen spared one round of effort oy the Jew York
Tim2s to exolain to us how Jdangerous reactors really wers,
and the staff and to bakd off and say, “Gee, we just
~nulen?t r22ad tha2 curve rignt. Sorry." None of us what
that to hapd2n.

W2, NOONASNt Dr,. 3hewmon, rest assurea that while
ir. Sridley from GE has not sean tha questions that we will
talk to nim 2oout the questions. [ guess it will 2e up to
us to decids: what format th2 Jquestions ==

Oi. SHEWNMONS What the quastions are is for you to
decide.

2. NOOJANs That’s riaght.

[ think at this point in time I would liks to
intrnduce ANarren Hdazelton, who will lead this discussion.

(Slide.)

‘R. HAZELTONs Several months ago the staff was

askad to reonrt on the pipe crack study group report, so at

that time we told you, in cgeneral, what was contained in the
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report and wnat the staff’s further actions were 3J30in3 to
opa., S0 we mantioned then 32neric == A=42, vhicn was set uoD
to reviaw tne pipe crack study gJroup’s report and t>
jetarmined what visions NURZ3-0313 were required and to nake
thos2 revisions.

#21l, wne task manager for A=42 just jot that
regort issuad., Yo nave just a few copizs.

inat is expectec now is tnat we will get comments
pack from tae puolic, comments from the ACRS, and
arasumaoly that mnignt end ud with some Kind of a supplemant
to tae WURZG somewhare around March.

inen w2 would exp2ct to implement those staff
positions samewnare around day.

Wow, a little later Sy is 30ing to give you a
quick overviaw of what is in NUREG=313 and the major
diffarences petween the new version and the old version.

3ut befor2 we do that, I would like to cover some
mor2 gen2ral aspects. [t was recognized that the pipe crack
stuuy group couldn’t come up with all of the answers. You
just can’t come up with answers =— they Cam2 up with
questions, recommendations, and so forth.

One of the things that was identified in the new
313 is the list of 3eneral recommengations == that is, for
further work, what yet has to be done.

And I think we heard a lot about the kinds of

1554 148



D21 12

(3

I~

4

148

that have yat to o2 don2 this morninz.

Also, 3gain, in rasponse to tnae ACRS lettar that

we discussed esarlisr, the staff prepared an answer to that

and sointed out tnat many, if not all, of th2 concCerns
3xpora2ssed oy the AC3?5 are s>mewnhat sharad by the staff. And
slans to address them are going on.

(51ide,)

Just to give you a quick overviaw of this == ana
if you taing that A, B, C, H, J isn‘“t the correct alphaoat,
[ naa a little trouole with the secretary on that also.

(Laughter.)

3ut thes2 are subjects that are covered in the
follow=on work racommended in 313, And [ have for this
oursose jrouped them having to do with the subject matter,
out [ used the lettars that were associated with = in tne
0313 document.

Yoy can see there is on2 main subj2¢ct her2., A2
hava to work on improved UT methods, ana basically it is
improved crack detection. 3y that we mean let’s Jo a3 bettsr
job »f finauing cracks befor2: they get to be big cracks.

Of course, to do that you have to have effective
inspaction nmethods. And then you to inspect those we lds
that have cracks. I[f you don’t inspect thea, you will not
find them no matter how good your technigques are.

On the other hand, you can’t inspect every wela,
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thing we talksd aoout that this morning. We said lnok at

3 the susceptiole welds and tne differant ways of cetarmining
. } #hizn welds are most susceptiola,
b 39 thesa things tne staff considers vary

important. And of course thn2 stress rule index is one

o

i yossible way of pointing to susceptinle welds. That is why
3 that is an important subject to us.
P Another thing, related, but more aimea at new

19 alants, 1s the use2 af improved weld joint configurations.
11 Soma2 of the confijurations are almoast uninspectabls. Yany

12 3f them hav2 to be machined on the outside, smoothel down,

13 to 32t Jood ultrasanic inspection.

‘ 14 A3 fes]l tnat action snoula be taksn in that
15 regard, but it may tzke som2 action in the codes. It make
15 tak: rejulatory juides or something. Tnese are things that

1 we are planning to woarx on.
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‘ 1 E Another thing that could possibly tell us which are
-pwa- 2? the welds to look at is getting the use of EPR to detect tne
C. 3i susceptible weld joints. That was talked about this morning.
ai Another thing, of course, is improved leakage detec-
5? tion methods. One of the things that the staff has in mind,
6| again, is acoustic emission method of leak detection. It
7| looks like it has promise.
8 | MR. BENDER: Before you take that off, let me ask
9| my question. Most of these, I presume, are long-range
10 | approaches?
Hi MR, HAZELTON: Well --
12 MR. BENDER: 1If they aren't, which ones are not long-
‘ 13 range? Let me put it that way. That might be a better way
14‘ of >ur understanding what it is you want to do right now.
‘5: MR. HAZELTON: There are long-range approaches, but
‘6i some of them have things you can do fairly rapidly, and some
17| we _ust have to wait for the programs to be completed until we
18i’ get the answers.
'9; DR. CCRTEN: You say it would be almost completed?
20{ MR. ROSSIN: No, because we don't know the answers.
2'% MR. HAZELTON: VYou know some of the answers. You
. 22 | know what not to do.
. 23 MR. ROSSIN: That is not really what you are after.
24 | MR. HAZELTON: No. These are really going to be
Ace-Federal Reporters, Inc.
25|l ongoing programs, and a lot of them we'll take steps, we
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will take small steps, in the right direction, hopefully.
. 2 MR. BENDER: This is alleged to be the resolution of
3 | the generic technical activity A-42. What I see here right
4; now are a bunch of hoped-for improvements. I guess I au not

E really clear that there is any time associated with when they
6; could be accomplished.
7| There is not much to tell me which ones really have
8 | the best chance of success. Neither is there anything to tell
9 | me whether, :f 1 got part of the result but not all of it, I
10 | would be okay. Are you going to tell me all that today?

" MR. HAZELTON: No, I am not going to tell you all

12|l that today. These are the kinds of things that the staff is

‘ 13| doing, and plans to do.
14 It has come up with just answers to gquestions like
15| that. We want to get some idea of the scheduling and staff

16 | programs, but we didn't say we had all of this wrapped up in
17| a package today. We are giving the current status. I am saying

18| these are the things we see that have yet tc be dune. I can't

19 | give you a definitive, scheduled program today.

20 | MR. BENDER: I can appreciate that problem.
21 MR. NOONAN: The program, as outlined by Mr. Hazelton
‘ 22 {| up there, the one that is not included under Revision One of

23 0313; 0313 was originally sent out to the utilities. A number
. 24 | of responses were received by utilities about two years ago.

Ace-Feders! Roportars, Inc.
25| Those responses recently have gone through review by the
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‘ staff, and we feit that rather than go back to the utilities
with questions, or as.: for an update to th2se responses, wnat

| we effectively have done in our "paper mill" back at the staff

is to have taken the original responses ani have deleted ther.
We have said that they are no lorger applicable because of the
Revision One.

Revision One goes out for public comment for the next
60 days. That has been done. Within 60 days after that, we
plan to send to the utilities the NUREG and ask for their
responses to the various areas involved.

Clearly, some of these are, as you say, long-range
programs but if you looked at items A, B, and J, which I will
tend to focus on as being maybe ones we can answer in a
reasonable amount of time, I would think those are the ones we
would try to focus our attention on.

MR. BENDER: [ think that is the kind of answer we
are loocking to have.

DR. HANAUER: Perhaps I could add to that. What it
means tc resolve any technical issue is, to be blunt about it,
is tc put out a new set of requirements. The nature of this
particular issue is that we know more this year than we did
last, and we will know more next year than we do this.

NUREG 0313, Revision One, has two kinds of things in
it. There are some new requirements for in-service inspection,

for -~xample, and there is also a list of things that are going
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to require more work. I think those are rather clearly dif-
ferentiated in the document. That is why there is this funny

'ap in the numbering system.

Therefore it is possible, by a somewhat more careful
reading of the document than you have been allowed to have so
“ar, to find that it contains a set of new reguirements, mn.ch
stricter material requirements for new plants, and much
stricter in-service inspecticn requirements for plants that
didn't use the new materials; and also these things for the
future that we are going to learn more about next year.

MR. BENDER: I think that is a help.

MR. HAZELTON: As I said, I am skipping over the
main part of NUREG 0313 to hit these particular questions,
because it appeared that in that ACRS letter, you had some
concerns. And I wanted to show you that 313 also recognizes
these same concerns.

When I get through with this, Sy Cheng will tell you
more details about what specifically is in 313.

MR. BENDER: I can't discern the degree of concern
from what is up there yet. Maybe one of these days I will.

(Laughter.)

(Slide.)

MR. HAZELTON: Going on to other items that were
recommended for additional work, that should be "reducin

incidence of cracking." In other words, we should see to and
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do what the NRC can do to see to it that cracking is reduced.

Items under that are possible water chemistry control and, as

you heard this morning, it is not absolutely certain thac de-
aexration 1is geing to help, or how much it is going toc help.

The staff can not make that judgment today, to make
everybody out tnere put in $100 million deaeration equipment,
when there is still disagreement or uncertainty as to whether
it will do any good. So we have to wait until the results are
in.

Obviously, we can take a look at system design to
minimize stagnant or low-flow piping; the evaluation of new
materials, evaluation of ne¢ process methods. This sort of goes
along with the body of 313 where certain materials and pro-
cesses were considered acceptable by the staff, and there
are others that have to be looked at further.

MR. BENDER: Is there anything that I might infer
from that list that is different from wlat I heard this morning
when the BWR owners group made their presentation concerning
what they were doing to reduce the incidence of cracking?

MR. HAZELTON: Nothing I can think of right offhand.

MR. ROSSIN: We have not emphasized minimizing
stagnant or low-flow piping.

MR. BENDER: I didn't hear anybody saying that we
ought to make Susquehanna cut off some piping, for example.

I don't know what "minimizing" means today. What does it mean?

1354 155



a-6C

-

wn

o

~

acc

0

14

15

16 |

8
19
20

21

‘." 22
23
o

24

Ace-Feders! Reporters, Inc.

25

158

MR. HAZELTON: I guess we are not sure exactly what
it does mean. That's why we have this as an item that we want
to continue to look at. I could be very simple about it and
say we shculd look at whether we are going to let these people
have the bypass lines; but it isn't that simple.

MR. BENDER: How would you decide?

MR. ROSSIN: I told you =--

DR. SHEWMON: You may elect to do a local option?

MR. ROSSIN: No. On the other hand, we considered
the options. We decided both were viable. Leaving them on
the one pair of reactors, taking them off the other, that
neither one was a bad decision and we could do one in one and
the other in the other, and watch it and see what happened.

MR. BENDER: I think you made your decision on the
basis that if you got in trouble, you could always cut off the
lines that were left.

MR. ROSSIN: That was one consideration. But our
major consideration was that we didn't beiieve that low flow,
or stagnant flow, was really a sign .ficant contributor.

MR. HAZELTON: Perhaps intermittent flow would be
worse, in my opinion. Th2 reason these items are on here is
because as of today, when we put out NUREG 313, we havei t
come to any conclusicns. And that is where we are today.

MR. BENDER: There is nothing in Item D, E, F, or G

that represents anything very new.
1554

156

B e B S o o e e gt B R b e B i e



a=7C
156

|
|
1} MR. HAZELTON: That's correct.
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2| MR. BENDER: It is the same old story we have been
’ 3: hearing for several years, at least.

43 MR. HAZELTON: That's right.

5! MR. BENDER: So it wasn't learned in the past year,

6; that's for sure.

7% MR. HAZELTON: That's right. And I don't know quite

aé what your problem is with that.

9: MR. BENDER: Well, I guess my problem is mainly if

10 | we are trying to resolve something, the impression I get is
11| that this doesn't represent part of the resolution. This is
12 || part of the deferral of the resolution.

‘ 13 DR. HANAUER: I don't think that is quite true,
14 | although there are some areas that can not be resolved with

15 || today's knowledge, so we have to get some more.

16 DR. SHEWMON: Maybe we should get on to the third
|

17 || or nonexistent one that says indeed what we have decided to

18 || do differently from last vear. Maybe he is starting at the

19 | wrong end.

20 (Lauchter.'

21 MR. BENDZR: That might be my problem. I heard Steve
‘ 22 || saying that you are going to have some more inspection. One
‘ 23 || of these days I will find ou“ what the inspection will do for

24 | you; but go ahead.
Ace-Federal Reporters, Inc.

25 MR, HAZELTON: A third item is -- I have called it
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"evaluation of consequences of cracking." That is really two

subjects, and one is what we call the "leak-before~break"

i| cencept.

The staff is not convinced that we have all of the
answers, so we are proposing some additional work. And Ron
Gamble will talk about that in a just a moment.

In addition, tha Task Group on Bulletins and Orders
iz reevaluating the adequacy of t..2 systems emergency proce=
dures and operator training, et cetera, to cope with the small
LOCA. This is acaia something that covers one of the items

in the ACRS cc¢ncerns.
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That is part .f item 3?

MR. HAZELTON: Yes. This particular item was not
in NUREG 0313, so it didn't have a number.

(€lide.)

MR, HAZELTON: Right at the moment, then, let's go
to Si Cheng and let him give us a little more detail on 0313.

DR. SHEWMON: You guys can change places, but let
me discuss things out loud for a moment. There are various
exercises going on tc c¢lean up generic items, I guess, fer
half administrative, half cosmetic and political reasons, as

I see it.

1f I can address a question to Mike here, what we
are supposed to be doing here is to at least be sure that we
can report back as a committee to what the status is, rather
than resolution?

MR. BENDER: My impression is that the Committee
needs to find out whether there is a way to get to a reso-
lution on these generic questions. Presumably, these task
action plans are intended to provide a resolution; and they
may. I think we need tc find ocut whether they do or not.

MR. HAZELTON: I would like to make a comment here.
rask Action Plan A-42 was clearly narrowly directed. I think
perhaps Si can address any questions ycu have on that. It
didn't presume to solve all of the BWR cracking problems.

MR. BENDER: What we need is not to solve the BWR
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cracking problems because we never will, but to establish that
we have a way of being sure that there is no public safety
problem left because of it, and to be able to show that to the
public. That is what is troublesome about this thing.

While 1 haven't read it in detail, Steve, I have
looked at it enough to know that it has some "icing" on it for
the "cake," but there is a lot of chit-chat in it about things
that we may do in the future that tend to confuse the practi-
calities of the thing with wishful thinking.

MR. HAZELTON: The two things that I think address
specifically what you are talking about is this (indicating).

(Slide.)

MR. HAZELTON: If you let us =--

MR. BENDER: Go ahead.

MR. HAZELTON: =-- Si and then Ron Gamble will tell
you what we are doing about these.

DR. SHEWMON: There is still the question of -- if
I may rephrase it, or as I understand it, of what is your
argument that it is indeed safe to continue operating BWRs.

If that is the resolution of the generic items, then this is
nice, but not responsive. We will get back to that before we
get done. Go ahead.

MR. HAZELTON: All right. I believe you will find
the answer to that in the Task Action Plan A-42, which tells

us why it is safe to operate BWRs until everything is fixed.
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11. TR, CHENG: I am from the 2ngineering branch of
. Zi the Division of Operating Reactors. Perhaps before I start,
|

I stould show this slide to show the chronological events,

w

Ai what actually A-42 intends to do.

5 | (Slide.)

6! I think we may have pronlems regarding the A-42
7i task action plan. Of course, let me go back to the initial
ai NUREG report.

9% ine first NRC pipe crack study group issued their

10 | NUREG report back in '75 regarding the IGSCC, and based on that

11 || NUREG report, in '77 we issued the original 0313, the implemen-

12/l tation document, that is essentially =-- It took the study group
. 13| report recommerdaiions and put them into the s+aff position.
14 After the issuance of the original NUREG 0313, we

15| know that the IGSCC continued to occur, in particular, the

16 || large diameter pipes in some of the safe ends. So last year,

17| we established the serond NRC pipe crack study group to look

18 || at more recent incidents.

19 And in February of this year, we came up with the

20 | NUREG 0531 report. In June of this year, A-42, which is clas~

21| sified as the unresolved safety issues; the task force was
. 22 || formed in June with two objectives. As the first, it took

23| the NUREG 0531, recommendations of the pipe crack study group,
. 24 | and looked at their recommendations to see which recommendations

Ace-Federal Reporters, Inc.
25|| can be put into the implementation right away. We know some
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years, or five years to reach a staff position; but some of the

recommendations which we zan implement immediately.

And that was the first objective of A-42: To take
those reccmmendations and put into the revised original NUREG
0313, and try to implement those immedintaly. That was the
first objective.

Again, it was the objective of the A-42 to identify
among all of these recommendations frem the study aroup which
items required further study; that wec have to establish staff
positions. That was indications of those items, the general
reccmmendations in the 0313, Revision One.

Now, I guess we could have other groups who could
establish NRC's staff positions. But at the moment, we haven't

established that group yet.

MR. BENDER: I hate to be the devil's advocate here
today, but somebody has to be the devil's advocate, and it
might as well be me.

{(Laughter.)

MR. BENDER: When I look at what you have talked
about doing, the only question that stands out in my mind as
being one that needs an answer is: What do we have to do in
order to continue to run BWRs?

DR. CHENG: Yes.

MR. BENDER: I read into what I have been told so far
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that there are not very many things you can do in the short
term. You can inspect more frequently, perhaps. Perhaps you
have some method that will detect certain kinds of cracks; and
perhaps there are some materials that can be replaced.

Now, I don't think there are any other things that
can be done in the short term. But I have some difficulty in
discerning which of those things need to be done for which
reactors, and when. That is what I am trying to finrd out right
now. I don't care about what is going to be done five years

from now.

DR. CHEMG: Those items you just mentioned «re all
included in Revision One. I will run through that one and see
if you agree.

MR. BENDER: Gc¢ ahegad.

MR, NOONAN: If I could offer one comment, some of
your questions that you are raising right now will be answered
by Ron Gamble when he makes his presentation. And then I plan
to make a little followup presentation after Ron. So if you
could allow us that much time, we will try to answer as best

we can.

MR. BENDER: I will try to stop asking questions and
let you answer the questions I have asked.

MR. NOONAN: We will answer to the best of our
ability.

DR. CHENG: Revision One was printed last Friday and
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is going out for public comment, for 60 days of public comment,
and also requesting the ACRS comment. It hasn't actually gone
out yet. It will be published in the Federal Register.

(Slide.)

DR. CHENG: I guess the question was asked that --
Mr. Bender wanted to kxnow if there was anything new in
Revision One. He reached the conclusion of perhaps nothing new
here; but here I tried to summarize some differences between
the original NUREG 0313 and Revision One.

The first item there is that Revision One extends
to corer the Class 2 piping which was nct addressed in the
original 0313.

The second item includes safe ends, nonconforming
safe ends, which was not included in the original 313.

The third item is inspection requirements in terms
of samplings based on the original old Section 11 code require-
ment. For this one, we updated that to the more recent Section
11 code requirements.

The fourth item is the one yocu have the problem with:
Those areas which require further study. The staff can not
come up with implementations.

MR. BENDER: Do the first three up there represent
enough to satisfy the conceras about BWR pipe cracks?

DR. CHING: Yes.

MR. BENDER: Is that what you are saying, Steve?

1554 164



10

1

12

13

14

15

16

17

18

19

20

21

22

23

24

Reporters, Inc.

25

164

DR. HANAUER: Yes, sir.

MR. TOBOTA: It should be made clear that these are
the differences between the revision and the original NUREG

report.
The original NUREG report requires that you use low-

carbon stainless steel and you use clad, resistant cladding,
when you made repairs. Those requirements are an integral part
of the overall NRC fix. If you consider the fact that there
were some original requirements that are still in effect, then
I think the answer is "yes."

MR. BENDER: I want to come back to the in-service
inspection sampling, but let's go on.

(Sli =e.)

DR. CHENG: Revision One, following the same format
as the original 0313, tne first item covered is "additional
materials," the additional requirements presented in Revision
One. In terms of selection of materials, in Revision One, we
identified which materials were acceptable to NRC: Ferritic
steels, the L grade and nuclear grade stainless steel, stain-
less steel CF-3. The rest of the regular grade s ainless steel
is in its original conditions. In the original 313, I guess,
all that is specified here is that the stainless s*eel with
carbon less than .035 percent would be acceptable.

We tried to show some difference between -- in the

two 313s. There is the .035, the L grade, in the sensitized
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position. You do not allow it in the fully sensitized position,
do you, just the weld; you put a specification of solution-
treated on the greater than .035, but on less than .C35, you
wouldn't want it fully sensitized.

MR. ROSSIN: You mean zero sensitization.

DR. BERRY: You don't say -- You say on regular
grade; you don't say it for less than .035.

MR. ROSSIN: You don't necessarily want to have to
solution and anneal the low carbon.

DR. BERRY: You don't to further sensitize because

GE's resnults show that it's bad.

DR. CHENG: The solution anneals.

MR. TOBOTA: I think the distinction here is that we
would permit welding on the low carbon material but would not
permit welding on the regular grade material. So when we say
"solution annealed," we mean, "will permit welding.™

DR. BERRY: But the material itself is heat trected.

MR. ROBOTA: Right. The standard spec requires it,
in the annealed condition hefore, in order for it to reach
ASME standards.

(Slice.)

DR. CHENG: The next is testing of materials. This
shows the difference between the original! 0313 and Revision One.
In Revisica One we endorsed the ASTME to six tier, which

was recommended by the pipe crack study group. But in the

1554 166



&

i0

11

12

14

23

Ace-Federsl Reporters, Inc.
25

166

original 0313, it is a reference to the Reg Guide 1.44, but
was nct specified as a requirement.

Now, in Revision One, in terms of the service sensi-
tive lines =--

DR. SHEWMON: Would you go back and translate that
first item iato words that a simple professor can then explain
to his students?

DR. CHENG: Number 27

MR. BENDER: Here we go again.

DR. CHENG: Practices A and E of ASTM A-262 are
required for all newly-installed regular grade SS.

DR. SHEWMON: The average junior doesn't understand
that. What are practices A and E?

DR. CHENG: "A" is for residual material, t> see if
the material is sensitized or not.

DR. SHEWMON: It shall not be sensitized as defined
by =--

DPR. CHENG: ASMT. "E" is more of the 24-hcv. test.

DR. SHEWMON: Another sensitizacion test.

DR. CHENG: Right. But a 24-hour type of test.
That is the way I understand it.

DR. SHEWMON: That says it will not be sensitized
as defined by these tests.

DR. CHENG: That's right.

DR. SHEWMON: That is the "as received" material; or
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is that the welded material?

DR. CHENG: If you use the regular grade stainless
steel.

DR. SHEWMON: We are testing a welded piece of
material, or as-received piece of annealed material?

PX. CHENG: As-received matarial.

DR. SHEWMON: Thank you.

DR. CHENG: Next, on the leak detection requirements,
this one is revised to include the requirement, instead of
the four hours and the cumulative rate exceeds the tech spec
limit, it would be acceptable but here we extend the four hours
into 24 hours.

In the 24-hour period, if the cumulative leak rate
exceeds the tech spec, 2 gpm, instead of th- standard test
of 5 gpm ==

MR. BENDER: Can I continue the student's education
process? Let's go back to "3" for a riinute, because it is a
little confusing, too.

It says that all service censitive lines were and
will be designated by NRC. And then it says, "examples include
the following additional systems." I take it in the original
Reg Guide there were a number of examples to be included among
others.

DR. CHENG: That's right.

MR. BENDER: Y»nu have added three more?
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DR. CHENG: Two more.

MR. BENDER: All right. Dc I infer from this that now
| you have got them all?

(Laughter.)

MR. BENDER: Why did you add these two, unless the

| original list --

DR. CHENG: In addition to the original list, we
added two more systems into the category of the service sensi-
tive lines.

MR. STAHLKOPF: The sensitive line is one in which
cracking has been found, and cracks were found in both the
recirculation lines and reserve pipes of BWRs in Japan; and
of course, recirculation inlet, we have already covered this
morning.

MR. BENDER: This is a list of everything you have
found so far?

DR. CHENG: A service sensitive line.

(Slide.)

MR. DANKO: On the first item up there, I am very
surprised that you are continuing to specify A-262, Practice
A and Practice E. But under an NRC-sponsored program, the
electrochemical, potentiokinetic reactivation technique pro-
vides for sensitivity exceeding A-262. And that could be

misieading, Practice A. I don't see any indication that that

particular procedure should be considered before the checking
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of materials.
DR. CHENG: EPR =-
MR. HAZELTON: This is one of the recommendations for

follow-on work as soon as we have some standard that we can

| apply. We would expect to use EPR --

DR. MUSCARA: We have finished the development of the

| EPR test this fiscal year. We have final results and the

| results will be transmitted in a regional information letter,

and the ASTM committees will adopt it. And then the staff --
DR. CHENG: At the moment when we issue this -- I put
it in a general recommendation category.
MR. ROSSIN: You might modify your wording to include,
quote, "or equivalent test." That is an absolute requirement

if you leave the words that way. It doesn't leave you any

| for anything better.

DR. CHENG: If you read the document, the document

| did mention some of this on a case-by-case basis.

MR. ROSSIN: Let me finish that. Does that mean that

those words as they stand now are not the ones in the document?

| Those are abbreviated for the slide?

DR. CHENG: Right.

(Slide.)

DR, CHENG: This is the augmented in-service inspec-
tion requirement for thos2 systems which we classify as the

nonconforming system. Then we have two classes. One is the
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nonconforming service sensitive line and nonconforming, non-
service sensitive line. Those are the two requirements of the
augmented in-service inspection requirements.

For nonconforming and nonservice sensitive line, what
we require is the code requirements that they require certain
inspections over l0-year periods. We shortened that period
to 18 months for the enhancement of more frequent inspection
for service sensitive lines, in addition to the original
requirement in 313, we have the class 2 piping in this category:
also the safe end. This was discussed this morning. It is
included in these requirements; in the in-service requirements.

So for the operating plant with that kind of con-
figuration, the original, for the attachment weld, would be
required to augment the in-service inspection under the

Revision One requirement.

1534 171



CR 8031
WHITLOCK
t-15 mte 1

® .
.

—

10

11

12

14
15
16 |
17
18
19
20

21

23

Ace-Federal Reporters, Inc.
25

171

DR. CHENG: The Class 2 is in revision one, including
the attachment welds to the safe end. That is a new require-
ment compared to the original 0313. And then there is the
nonconforming surface sensitive lines. And we also point out
the effectiveness of the Code, the UT procedure, in detecting
the IGSCC, and require, if they try to inspect, the ISI will
have to use available technigues; not the Code requires, but
the UT procedures.

MR. BENDER: How good is the improved UT technique?
Wwhat kind of cracks will it detect and why is that good enough? |

DR. CHENG: They are using improved from the conven-
tional UT technique. You don't stick the base on the Code of
the evaluation criteria. The Code requirement is anything
exceeding 100 percent has to be evaluated. If we have
100 percent, we will be okay. The improved technique,
you forget the 100 percent evaluation criteria and anything
above the background level you ought to look into to see if
that is a crack or not. That is an improvement.

MR. BENDER: It 1s certainly a more stringent test.

MR. PITZEL: With all this noise here in the last
15 minutes and people leaving, I am confused as to what you
are calling nonconforming class two, pressure boundary
piping. What is nonconforming piping?

DR. CHENG: The regular grade stainless steel

piping.
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MR. PITZEL: You are sanctioning across-the-board
total ISI of all Class 2 piping systems for all BWRs; is that
what I am hearing?

DR. CHENG: If your plant had the Class 2 system,
we are requiring augmented inspection for the ten-year period,
whatever the Code requires you have to inspect over the ten-year
period. That inspection would be complete within an 18-month
period.

MR. PITZF : What about systems that are ordinarily
exempt altogether?

DR. CHENG: If they are non-surface sensitive lines,
they are not required here; only Code-required inspections for
non-service sensitive lines. But if they are service-sentivie,
they would be cnvered here.

MR. ROSSIN: It is still not clear.

MR. BENDER: Let me get bkack to the gquestion we were
trying to answer a little while ago.

MR. NOONAN: I wonder if you'd allow Joe Collins to
talk about the UT procedure since he has been involved from
the -- what is being done in the field, and what we call
better UT procedures. Joe?

MR. COLLINS: There are a number of things that
have to be taken into consideration in terms of what you call
improved techniques. One of them specifically is the Coce

callibration techniques under which you are required to do
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specific things in terms ¢f setting of your amplitude curves
and evaluating your signals as you see them from the piping
conditions, general reflectors and evaluating them.

The second thing is, spoken to this morning, is the
difficulty in evaluating the different geometrical profiles of
the various welds, simply because in the absence of Code
standard joint designs, there is a total spectrum of joint
designs that one can encounter in these different types of
welds. That is from a counterbore of various profiles up to
zero counterbore and simply may encounter back ranging in some
of your piping systems.

In this sense, some of the improvements that EPRI
is working on now -- and 1 .on't wanc to speak for them, but
what we are hearing now in the way of improved technigques is
some signal processing equipment which the operator of the UT
equipment will be able to better discriminate between what 1is
the energy of a reflector coming from a geometrical or boundary
condition, or what is actually coming from a crack condition.
This discrimination must be made, because one has to make an
interpretation, made on the signal-noise ratios based on two
factors.

One is metal path distances and amplitudes. And
those are the only two parameters one has now within the
techniques to interpret what they are seeing in the volumetric

scanning condition.
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MR. STAHLKOPF: Do I understand you to mean that you
then are going to require that either confirmer or adapting
learning type technigues be used for inspections?

MR. COLLINS: No. I am saying these are the improve-
ments that, as I understand it, are attempting to be made for
this type of work.

MR. BENDER: What I am trying to get at -- I will
try one more time -- is what are we going to require in the
short-term. I think the technigues you are talking about are
probably good techniques and they probably ultimately will be
developed. They are not here yet, as I understand it.

MR. STAHLKOPF: They are in prototypical stages. We
are not ready to go to the field with them yet. They &« e not
a long way off, but they are within -- I would say they are
within a year or less of field evaluation.

MR. BENDER: There are two things that need to be
sorted out with them: One is whether they in fact discriminate
in the right direction and don't hide things you want to find;
and secondly, whether they are practical to use. I think we
don't know whether either one of those things are true yet.

But my question is, we are putting out that require-
ment; what does it mean to the people that are trying to use
it? It doesn't mean the thing we just talked about.

MR. HAZELTON: I would like to say a couple of

words, if I coula. The staff is doing # lot of things, trying
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to determine specifically, what shall we tell the guy to do.
We didn't come here expecting to say two and a half megahertz
at 67-1/2 degrees, et cetera. What I can say is, there is
wori <oing on in standards development and actually in DSS.
We have contracts with independent people, independent from
EPRI, and we have actually three, four reports now dealing
with inproved UT examination for IGSCC.

One of the evaluations of NDE methods for
Intergranular Stress Corrosion Cracking in austenetic stainless
steel lines, by Reinhart of EG&G, was issued in September '78,
and not only went into detail, but it had an Appendix A which
was intended as a proposed Code revision that can go in the
Code.

The NRC people on the relevant Code committees have
given this to the Code committee. They have been mulling it
for about a year. I think everybody agrees something cight
to be done, but it is very difficult to get specifics changed
in the Code. I think a lot of them are still kind of waiting
around to see what EPRI is going to come up with, to come up
with a magic black box.

Well, it would be much easier. But the staff is
trying to do something to resolve the question.

Now, the other thing that I should say is that these
improved methods that we are talking about are in general use;

I can't say in complete use, but in general use out there in
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1!/l the industry today. They arc doing things above and beyond
. 2|l the Code to try to detect and characterize Intergranular
3| Stress Corrosion Cracking. You have to realize that about half
. 4! a dozen UT firms are doing this. Some of them are using special
s || techniques developed through EPRI programs, using special
6| transducers so developed, et cetera. Others sometimes are not,
7| but using other methods.
8 So we don't feel that the situation is all that bad
9| out there now in the real world. The problem, of course, that
10| we have is that we don't have any requirements for these. We
11 || really can't be sure that the best techniques are being used.
12| So we would like to see something in as a regquirement. 1t .akes
' 13|| a little time to do this.
14 As you know, we have people from Oak Ridge and
15| Sandia helping us on this, and we didn't expect t go into this
16| kind of detail here today, or perhaps we could have.
17 MR. BENDER: I am not sure I expected you to, either.
18!| I think there was -- the issue that we had hoped this NUREG
19| would answer was explicitly what we were doing to resolve the
20| dilemma we are in, in which we are having a recurrence of
21!l ecracks in stainless steel piping, some of which people are
' 22 | concerned about, and not having a definitive method of inspect-

23|l ing for them and being able to tell people that that will keep

. 24 || the plants out of trouble from i safety standpoint.
Ace-Federal Reporters, Inc.
25 I don't think I hea.d today anything that told me
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we have an answer yet.

MR. GAMBLE: I would like to make a comment on that.
I think we are drifting here.

MR. BENDER: I don't think we are, but go ahead.

MR. GAMBLE: If we can step back a moment to the pipe
crack study group -- and one of the things the pipe crack study
group was asked to do was to assess -- cne thing we did do was
assess the consequence of BWR pipe cracking. Could you operate
BWRs today safely, and what did you have to do to dc that? The
pipe crack study group answered that question. They made
analysis, did review, and they came cto the conclusion in that
report that, yes, we have significant incidence of cracking,
but in our evaluation we felt the BWR pipe cracking was not
a safety hazard to the public if certain things were done.

What happened was A-42 was supposed to take the
recommendations, review ..he recommendations of the pipe crack
study group and the conclusions, and come up with a document
that implemented thac.

Now, I think the staff -- as a matter of fict, .t
says in Revision 2, NUREG-0313, I guess it is, the staff agrees
that in fact BWR pipe cracking will not present sigaificant
safety hazards or a hazard to the public today. I don't think
the staff is saying additional steps have to be taken to get
to that point. The staff believes that we are at that point

today.
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A-42 I think makes quite clear, if you do certain
things, that you do not have a safety hazard, you dc not
present a safety hazard to the public with BWR pipe cracking.
It outlines the materials that one can use that are =._.ceptable
to the staff. It outlines the processes that can be used that
are acceptable to the staff. It says what to do if you do not
have those materials or processes in your plant, what do you
have to do to assure that you have adegnate levels of safety.
That document outlines all of those things.

The long-range things that Warren pointed out do not
have to be done “u guarantee that we have adequate safety
margins for BWRs. Those items, in staff's opinion, should be
done to reduce the incidence and increase the reliability of
incidence of cracking and to increase tlie reliability of crack-
ing BWRs.

We don't like to have leaks coming out of the primary
coolant pressure boundary in nuclear reactors. But based on
our analyses and everything else, we do not believe, even if
those cracks are there, that it is a significant safety hazard
to the public. That is our conclusion. We have made that
conclusion.

DR. SHEWMON: Let me pick up the line for a minute.
So the staff has decided what -- why and under what conditions
they think BWRs are safe to operate. This A-42 document is

not a reg guide, as I understand it; is that right?

1334 179



mte 9

18

19

20

21

23

24
Ace-Federal Reporters, Inc.
25

179

MR. GAMBLE: That's right, it's not.

DR. SHEWMON: So what is the status, if we get right
down to what the regulations are, with regard to what instruc-
tions the utilities have? Has any letter come out of the task =--

MR. GAMBLE: I think, as Vince outlined before, what
will happen is this particular d@cument is going to go out for
public comment fcr a 60-day period. That will go out for
public commenz. The revision -- after 60 days, we will take
the comments that have been received. We will consider them
and either nodify or leave the docume.t alone, based on the
commeats.

Then we will take the document. It will be considered
completed at that time. Then we will take :.t, and I think
Vince mentiuned before, we will send that document out to all
of the licensees ard applicants for CPs.

DR. SHEWMON: This then becomes a reg guice.

MR. GAMBLE: We will say, demonstrate that you need
this document, or what plan do you have for meeting this
dccument.

DR. SHEWMON: We do that instead of writing reg
yuides. When do we write reg guides and when do we promulgate
NUREGs?

MR. ROSSIN: They can =end us a letter that says,

licensee do this or show cause, or whatever.

MR. HAZELTON: That is what we did the last time when
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(313 came out. We sent it out, and then asked each utility
what they were doing to implement the staff's positions.
Before we got around to finishing the circle on that, we had
a new pipe crack study grov», and so now we have a new one.
But that is our intent, is to send out a letter.

DR. SHEWMON: This goes out for comments first.

MR. HAZELTON: Yes.

DR. SHEWMON: That is probably an improvement.

DR. HANAUER: This is scheduled for cdiscussion with
the full Committee next Friday at 1:30. But it would be useful
to have some of this discussion now. We have managed to add
so much -- so many steps to the bureaucratic minuet involved
in getting out a reg guide that it now takes two years. It
is impossible to contemplate taking two years to get out the
document, once having decided that this is an unresolved safety
issue.

This document therefore 1as some of the properties
of a reg guide and some properties that are not appropriate
for a reg guide. In particu’ Lt lists requirements, whereas
reg guides have only acceptab.e ways of doing things. This
public comment period, however, filfills the Commission's
promise to the public and to the industry that we would not
adopt significant new requirements without an opportunity for
public comment.

Since this and most cther resolutions of unresolved
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. 1|| safety issues do in fact impose new requirements, then, like
2| this one, we anticipate that they will gc out for public comment

and that the comments will be received and resolved before any

w

4|| final Commission action imposing these comments. However, in

5|| some cases -- and this I don't believe is one of them -- the

6% new requirements will have enough urgency that we will begin

7? asking hard guestions of licensees and applicants before the
|

8| final imposition, which has to wait for the public comment

9! and for management, and even in some cases Commission, review
10| of the new requirements.

n This document is therefore not exactly a reg guide,

12|| although it has some of the same characteristics.

. 13 DR. SHEWMON: Than you.
14 MR. BENDER: I think I would like to make a brief
‘si observation about what is going on.
18| DR. SHEWMON: All right.
17 MR. BENDER: I think the argument is being made that

18 || BWR pipe cracks are an acceptable condition and probably that
191 is a practical observation. That is, they exist and unless
20 | we are really concerned about them, they probably are going to
21 | be acceptable.
‘ 22 The problem that apnears to remain is how to inspect
‘ 23|| for them and when to decide that they are of concern. My
24 | pelief is you are asking for more frequent inspection and

Ace-Feders! Reporters, Inc.
25 probably some improved inspection technique. But I will be
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darned if anybody can tell what you are asking for in this
reg guide or from the conversation here. My impression, from
what I have learned from the industry people that are here,
is they aren't sure either that they know what you are

requiring.
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[nis may oe a useful document, out not for
regulatory purpos2s. It is just arm=waving, and [ think we
ouznt to do sometaing 2bout it. Trnat is the end of my
oosarvation.

Oie SHEWMONS Vince, let m» ask whether you think
we are on status of BWR pipe crack orogram or in—service
inssaction of RCPB now,

2. NOONANE: [ think we are on both.

Oi. SHEAWMONS [f we aran’t on th2 second one, NOwW
[ rule you nut of order, anc we will go on. If we are, [
will let you talk aoout whatever you want to talk aoout.

Y. NOONANS Let me talk one or two minutes nere,
Ne z2ina of 3ot off of the schedule nere., [ would like Xon
Gamole to 32t up, and I think he could address a lot of
Ur. 3ender’s concarns that he has oeen 2xpr2ssing n2rz2. On2
thing =— I vas goin3 to orinj this out latar, out tne
appropriate time is now == ~e 3ar2 in the2 process of doing
two things at the Engineering Branca leval. One is at tne

Jivision of Operating R=2actors level, ana that is

-
=
@
W
"
w

forming a group == and [ hesitate to call it a pips study
jroup, a third pipe crack study grouo =

. ROSSIN® Don’t call it that.

Y. NOONANS [ won’t call it that.

(Laughter.)

It is pasically a group of people including staff
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and zonsultants wsnich will review integrity of pioing in
jen2ral, primary coolant piping. Tnis arous .

cnartered = I cannot tell you what it is bscCause it is
oasically in draft form, and it is 32in3 through many
ravisions — this group of peopls would oe availabl2 to us
on an on=cal! basis to review naw problams that C¢rod uo,
raga-ding wnether it is 3R or PWR diving. [t woulld oe
availabla to look at public comments on tn2 NUREGC Ravision
1=-031 3.

It would o2 availaole to us to ass2ss any piping
oroolem that we feel is necassary to have a o-oup of axperts
look at in addition to the staff. 1nat group has been ==
iv. Zisanhut nas askea me t> assemole this letter and
foarmulate tais grous by the middle of Novemoer, s2 that we
<an be greparec to address, like I said, the pupolic commants
that have come in on NUREG=0313 plus any other piping
Jroolams that might formulate.

[ can see the group being avout four or five staff
nemoars, plust maybe about four or five consultants. Tha2
only consultant rignt now taiat has oeen contacted officially
nas oeen Jr. 3ush, who has agreed to serve on this. The
only other name [ haven’t talkad to out am willing to
formulate a name is JOr. Meeks. Those are two of the
possible consultants that would help us.

Tais group, again, would oe availaole to us to
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answ2r any ju2stions regaraing pisini, whetner on 8AR or PiR
piping.

One other statement r2garding anotner subject on
the stzam J2nerators. [ an in the proc2ss of formulatinc a
Jranzh @viaw Group at the 3rancn lavel to look at proolams
that we ar2 now encountsring on our steam generators =
l2acing tuoes, ruptured tubss, 2t catera. This group I
anticipate to be myszlf and my three Sestion Leaders,
pasically to leok a3t =2ach problam ana then to determine wnat
¢ina of manJsower nsn2 would 2xtend = whather it is a
matarials problem, a mechanical proolem, or corrosion
aroolam or wnatever.

/2 would then look at this on a weakly basis.

Ji. SHEANMONS Let’s come 2ack. You know who you
w¥an: to 3ot up here this afternoon, and I think we prodaoly
navae taken uo most of Simon’s time with our auestions.
[he~= are five or six more oages her2. Whers do we 30 now?

Ule NOONANS Lel 3i finish th- on2.

(51lide.)

Tooota will talk aoout our proolams with the
stagnated lines.

OR. CHENG: The last item is on tne
implamentation. This will be coverad in the Class < piping
systam. That is the only diffarence from the original

0313. The 3eneral recommenaation has already Dbeen Coverad.
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Jdi. SHEAMONS Thank you.

1. SAY3LEt Let m2 just make on2 more comment
about safety significance. Let me make a g2neral commant
ahout safety significance in the pioe study group.

[he results of th2 pioe crack study group really
define wnat we thought about crackiny incidents and what haz
ts 22 done 3o0out tham. And to orisfly summarizs, [ want to
say that th2 oipe crack study groud felt that undesiraol2
B4R 2ipe cracting, as we kn2w it and as we <(now it now, J0es
not dresent a significant safety hazard to the public. =2
still belizave that., NUREG == Revision | of 0313, w2
ingicate things that nave to be don2 to maintain that
1ivisicn for operating plants, for 2iants under
sonstruction, for plants applying for C2.

[ads2 things are done, anuy those are indicated in
the first part cf the report. Those are the things that we
ara impla2mentirg or will try to implement in 3 very short
Jerind of time after the puolic commant period is over, and
48 nave resdylved any comments w2 have raceived.

As I mentioned before. there are maybe ten lonag
tarm issues tnat are identified in tnhne latter part of tha2
report wnich made vary clear in the report that the ANRC
staff does not feel that these have to De Jdone Dpecause . Ny
are necessary for safety, but that it is desiraole to reauce

aven furthar the incidence of pipe cracking in BARs. We
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ngc B | jusc don’t like la2aky pipes or simificant cracks in the

‘ 2 coolant ooundary of nuclear reactors. [hat is why we ar=2
3 s5u33esting that the lonj tern items De impl2mented.

‘ : Y2 feel we are in a2 safs do0sition now. We don’t
> thiank we hav: to imolement those lon3 term things to Jet
b thera, e f22] we 3re ther2: now.

i 7ith that little summary, [ will 30 on,

3 {(3lige.)
7 [ want to ora2sent our fracture mechanics piping
12 intesrity proagran that we have, [nase are the main 2lemants

i of 2ur projram. [Lhese are the highlights. [ Jjust want to
12 toucn on tha highlightss [ won’t r2ally talk in detail adout

13 any of thes2.

4 I also want to point out taat this is not
. 15 all-inclusive. There are additional orograms within the NRC
15 on fracture mechanics piping integrity. Tha2y don’t

1 necassarily fit into the scheme of things. We hope to nave

13 th2s2 things completed within 12 or 24 montns. Some of the

1+ things that are going on within NRC and witnin industry are

20 longer tarm than that, so we are havim the program to

2l devalop evaluation ma2thods and licsnsing criteria in that

22 tim2 frame.

23 [ais will be our opasic¢ 3approacnhn. Just vary

2+ oriafly oefors [ 3et into some dgetails, this is assessment
‘ 25 of integrity evaluation methods. [neres are various
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anal yses. [his was an assessment tnat the JI3C is in the
aroz2ss of 10ing. [ think the conclusion is set of whicn
sn2 3f tn2s: particular metnods should be used oy the NRC
for avaluation and licensing criteria.

M2 nave alreaay made our decision, and [ will
s0iat that out later. The second aspect, of cours2, is 2
reviaw evaluation and integration of industry proarams -
not only th2 projrams you have heard today tais morning
sponsored oy EPRI ana General Electric, but also spacific
analyses which have been won=2 for sp2cific problems such as
asymmetric clowdown loads, LIJCA tlowdown, and others. I[his
is across the board on lignt water reactors == not s5nly
poiling watar reactoars, dut also prassurized water reactors.
Jur Jrogram is for light water reactors, not just 20iling
water reactshrs.

[ne third aspect is application of elastic plastic
analysis mathods. Une that is described in the pio2 group
study analysis for 3aAR and »>ipe cracking. I[nat was one of
the things that w2 usad to make the judjyment that there was
no safety hazard associated with BAR pipe cracking. The
second aspect of this is the ngeneric application for lignt
water reactors.

Tha fourth aspect is licensing criteria

devalopment, and then the fifth one is something vary
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racant — full scale verification of li3ht water r2acior
Jsioing intazrity. This is a3 program that we ars asking
les2arch to initiats for us.

I an not 30ing to talk aoout the first two. I
tning thay are straightforward. Inere is re2lly nothing to
be said that hasn’t oeen saia. [ will talk about the last
thr2e items.

Application of elastic plastic fracture mechanics
nalysis, Jjust very oriefly, we have alresady applisd elasticz
plastic fracturs mechanics analysis in the pipe crack study
Jroup. [t was the first time we did something like that.

In tnat serticular instance, we analyzed what [ callad the
Juan2 Arnold pine flaw. You would take any pipe of any
Jdianater — it doesn’t have a ten-inch line like Duane
arnola. It is a pipe that nas 270 degreess part=through
crack three gjuartars of the way through ths wall, 90 degree
segnant that is tarougn the wall. That is tycically what is
founa at Duane Arnold, and that is what our analysis was
pas2a on.

N2 considered axial oending loads, bendinj or
larje loads, assuming you had something like a small
earthquake load. I[ne conclusion of the analysis was that
ths pipe must be longer than 200 feet in order to have wnat
we would call rupture beforz burst. That is a very lon3

lenyth. B#3s typically hav: pipes in orager of magnitude
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l2s3 than ta3t., That is th2 main pasis we used for darawing
the conclusisn that cracking incidents 2ven as oad as you

saw at Juane Arnold and even with “thjuak2 loads Jdo not

Jresant a safety nazard. You are just not Joing to nave

burst conditions. fou will have la2ak before burst 3en2ric
apolications.

V2 are in the procass of doing that now. 12 have
30m2 ta2chnizal assistance programs to the t23aring stability
analyses for flaw and load zonditions. We complete these
enalysess w2 use this as th2 basis for esvaluating flaws in
oparatingy r2actors and also for development of a licensing
critaria for operating at n2w plants.

1. BENJER® '~ fore you take that off, ons
guastion aoout the Juane Arnold analysis. ~Presumaoly the
loads that are used were some that were either tyoical of
Juana Arnold or some braketing load. What aid you do?

Mi. GAMBLEs It was a boundin3 load. It is on2
Jart of the analysis that there is 2 gao in. [t was
gifficult for us to assess, becaus2 unless you 30 anhead and
do a very d2tailed analysis of the loads that might Dpe
applied, we couldn’t define th2 actually aoplied loads.
#hat we did was, we said, l2t’/s assume that we have a
penaing load, a small earthquake oending load. de will us2
the maximum allowabla stress that the code woula allow if

you were designing the plant.
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W2 %ind of back calculated, and we found out, if
you in fact had a load that large, tnat the deflections in
2iping systims would de such that you would destroy most of
the unflawed pips anyway. 30 w2 said the ooundina Zondition
is such that flaws == you just nave yours2lf 2 tram2ndous
araoolem. That was the way we lookeu at it. e trizd to
oouna {t that way.

It was difficult to do o2causs we aid nat nave
specific analyses for the esrthauaks. a2 trisd to use a
oounding load by the cods2 allowabnle.

(ne reason we are continuing to d> this is, we
tnink we have a vary conservativa analysis. e think that
this, again, is another incication t:.at you don’t have a
Jroolem, out w2 would like to pin i: down numerically oetter
than we hav? Jdon2., [hat was a rather quick analysis.

(3lide.)

Lat me just outline what the s2lements of our
liceansing critaria developmant are right now. Again, tnis
is sometniny that is under devalooment. It isn’t r2ally
finished y2t ana won’t be, 2rooably, for another 12 to I8
montas. [ will just outline the aoproach.

In2 aporoach we are using is Jdeterministic
analysis. [here are people who are trained to Jo
Jorooability analysis. We are not tryiny to do that. We

gon’t think we can oe successful doing -hat. Our 303l is
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to a12v2 son2thingy i the 12 to 18 month time frame. Th2
sacond is, %2 are usiny J=integral analysis, which is on2 of
the 2lastic plastic metnods availaola,

[a2 failure criterion that is 3ssoziatsd with that
sarticular nethod is tearinjy staoility. Th2se particular

assunptions == and this carticular nethoas is tne same
netnad using in the pipe crack study groupg report. A
datailed analysis is prasented in WUREG-0833. If you want
nor2 detail on tn2 2nalysis, you can look in those raports.

iignat now, we are assuming, beCauses we don’t

oeliava == w2 don’t oelieve that you will be aple to say in
the immediate futurs that ysu won’t nave tnrcugnwall flaws
in 2ipina. One of the things you have t o 20 is to show
thes can tolerate 2 large tnroughwall flaw. They will
Jostulate large flaws, larges enoujn so w¢ don’t hava to
worry aoout fatijus analysis for the evart.

Anatever safety factors we end tp using will o2
datarmined oy frequency of 2vent. In other words, if we
nava small 2arthgqua-es, that would have a safety factor
associated with it And tnat would oe larger than some
larje earthquake that has lower prooapility. So w2 will
taka freguency of 2vent into account somehow.

(3lide.)

[ne last item is someching that w2 have dione in

thes 'ast six weeks or so. [Ihere had bean questions about
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loaa carrying capability of field d23raded pise. Id gain

incr2ased cinfidence in the analyses that w2 havs Jone, we

wantad t5 3ztually do full=scale verification of piding

int2ority. AgJain, this is not just 3WRsi it is alss liant
Yater reactors.

Tae first thing w2 hope to do is me2asur2 loag
zarrsing casaoility of fial. degradea pipe.

3. R0S31.t nat do you mean oy field Je23. atad
J2ine?

41, CGAMBLEs We are talking =— on [tem 3, we are
tal¢ing about taking the remaining Inconel safe=ends 2nd
tasting thos2 in some manner, using bendina and axial loaas
whiza would simulate normal nsperating conditions ana
transient avant loadings, earthguakes, and also farritic
piping if w2 can 3Jet our hands on it, cracked farritic
yiping in the pressurized water reactors. &2 want to
actually tac<as feeawater, crackea pipes, and the Duane Arnola
safa=-ends and ir2st those.

JR., CORTENS Will they have specific aegradation
“rac« sizes?

Yl., GAMBLEs We know what Juane Arnold lozis
lik2. Basically, it looks something like tnis.

(3lide.)

[ais is a Y0 degree tnrouzhwall segment. Ther2 is

a crack sejment that goes the rest of the way around the
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nyc B | sirzumferenza. [hat is app.oximately three quarters of the

LS

way tihrough. Of course, that varies in the real pioe2. It

is anywhars from 25 perven: to three quarters of the way

Cas

‘ + tarsugn the wall.
J A2 know in the Duane Arnold case tnat the real
3 crac¢s wer2 something lik2 these illustrated nere,

‘ Die CORIZN: But will you Know in each case what

3 you are dealing with?
/ {2. GAM3LEs Yes.
12 42, BENODERs Just like you dia in Duane Arnold.
I {2. GAUMBLE: £E&xactly.
12 Y. BENJE«t Well, then, answar nis gquastion.
i 3 iR. GAYBLEt We know what Juane Arnold lnoKs liks,
14 pecause savaral of th2se have bea2n cut open. T[he sther
. 15 thing we will do is try to do NUE of each s2ction that w2
15 tast beforsnand to et some indication of wnat the crack
1 looks like o2forenand.
13 (3lide.)
17 The purpose of th? program is verification of the
2J tearing st20ility and analytical metnod, and we progocse to
2l continue to use ==
22 Di. CORTENt That assumes vou Xnow what the flaw
23 is.
2+ 4. GAMBLES® Yes.
. 23 DR. SHEANYMONS The Duane Arnold pipe crack, if it

: ] 1334 195
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Aad been hal fway tarougn, tnen now woula = if you Xeep
incraasing the 270 cegrea part, how far can you go oefora2
/24 get in trouple?

(2. GAY3LEs If you are qoina to d42veloo a
critarion, vou hava to make that judament. You are 70in3 to
nava to mak2 an assumption 3n what ind of flaw you are
j0iny to oostulate. And you are asing to try to orave,
0asad an ta? fostulatad flaw, that you can in fact maintain
l2a¢ befar2 ourst.

Ear stainless st22]l or any otner material, [ can
always postulate a flaw in a loading condition wher2 I won’t
nava leak dafore ourst. So now if you are asking m2 if [ am
j0iny to postulate a Duane Ar .,id type flaw that dian’t
l23az, that was 350 Jegrees around tne circumfarencs and was
totally symmatrical and that flaw Jrew out to 99 percent of
the wall thickness and I didn’t fina it, and you ar2 30inrg3
to ask me, will I get ourst conditions in stainless steel,
my answer i3 yes bscaus2 ycu made me postulats that flaw.

J. SHZAMONS [ didn’ts you did.

(Laughter.)

“i1. GAYBLEs So I postulate it. Under that
condition, there is no way that you can demonstrate leax
pefyre ourst, and you ought to do something then to admit
you are going to have it.

Di. SHEWMON® Vince, do you have a3 copy of the
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3jgenda for today? U i\

2. NOOJANL Yes,

D3, SHEANMONS Jdeuld you 32t one in front of you,
Fhis is inta2resting, but [ nave no understanaing »f how it
fits into the agenca. fWoula you 2nligntan me?

3. NOONAIs We are talkiny aocout, under 2art [I,
the status »f th? 2i22 cracg pragran., Ne kind of 79t 3
little oit »ff the track whan 3i was up tnare, and w2 got
into the in=sarvice inspection prajram, out Ron is dasically
addrrssing 2art Il »f the agenda.

Jie SHZAMONS QOkay.

1. CAIBLEs Well the way 2art [l was exolainea t»o
us, it was the sijnirficance of cracking.

Ji. SHEAMONS Do w2 have more on Part [l oefor: we
39t to Part [II?

ke NOONANT We are basically done with Ron’s
sresantation in Part I,

¥R, BENUERt May [ commant?

D1d. SHEWMONS Yes.

2., BENDERt: If I understand corr2ctly, wnat you
are saying is, your analysis has shown that it isn’t
important to inspect for thase cracks from the standpoint cf
public safety because you will get leaks before the crac«

aronogates catastroghically .
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i3, GAY3LZEt [t is imoortant to inspect, and in
the oipe crack study report we require inspactions tn 0o
dona,

43, BENJER® any is it inpgortant to inspect {f th2
analysis shows you will 3ot a l2ak oafore th2 Crack
oroJyagatas?

M2, GAMBLEs It is likely that pipas ars 30in3 to
leaz before we have 3 crack that extends uniformly, 350
asgraes around.

Y2, BENJUERt | think we all ajre? with that, 2nag
Juan2 Arnold showed it, as a3 matter of fact., But [ thinx
what [ am trying to gst it is if you think it is importantt
to f{ind th?2 cracks oefores the leak occurs =

2. GAMBLE®s No, [ dian’t say that. dAe thouant ==
it is5 always important to find the Crack as soon ar you
can., It is not ess2ntial tnat we find all cracks o2fora w2
nava a lsak. [ Jon’t think we said, and [ don’i taink we
nean that. It is a jJuesiion ==

i3, BENUER®? Somewher2 along the w~ay you nave to
tell us what your criteria arn for deciding when your crack
detastion capability is adzquate., [hat is really what we
ar2 trying to find out. The :(nalytical argument Is very
3o0nd and very useful. It t2l1ls us somethinj about wnat the
risk is.

. GAMBLE®* You are saying =— ar=2 you looking for
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3 scatamant oy ths staff that says if yosu czr detact a £law,
l2t’35 pick 3 numoer, 25 percant through the wall == ysu 2an
Jetact a flaw before it gets 23 parcant througn wall, that
that is accaptable to the staffs is that the type ==

1. BENJOER® That’s a kina of thing that [ think
anyoody would 1° +o have, so people who are doin3
insJ)2cting tnow what to shoot for.

dt. GAMSBLEt [ will make a3 ccmment on that, ana
mayo2 soneondy else can adcress it. But in the pipn2 crack
s'udy group the conclusion of the pipe Crack study 3Jroup was
_nat the methods == I can’t tell you what m2thoas ware D2ing
1s22 out tnare today, but the methods tnat ware bainz us=2Q
todiy for in-servica inspection of stainless steel 2iping ==
it was falt == and [ don’%t ramember the numcer, Warra2ni was
it somethingy like 20 percent, that cracks that wer=z
20 sarcant, wnataver that numper wasi it was not graater
20 parsant == that cracks, 20 percent la2t’s say, could o2
reliaoly detacted dy UT metnods today.

The conclusion of pipe crazk stucy grouo was tnat
that was ad:juata. [ think your guestion has Deen
addressed., It may not nave oeen adaressed explicitly in
this document, out it is in the pipe crack study aroup
definitely.

4. BENDERt I am lookiny for it == it’s addressad

as ic relatss to the particular tasks that we were tryin3 to
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1. SAM3Lzs [nhat documant do2s not pick up ang
maZ2 3 statanant that the scaff f22ls the Ul methods you us?2
hava to do that. Th2 pipe crack stuly group made 3
staciment that if falt they == they thought our consultant’s
avaluation and staff evalustion that curr2nt mathods could
raliadly datact flavs of That sizZe,

A2, BENJEIs It wouldn’t oe unreasonaocle fur us to
1xp3ct as a1 rasult of this m2eting the staff will <ome Ddack
and tell us what it thinks an acceotaole sensitivity
sapaoility for the insoection technisue is and whicn
tecanigque m22t that raquirement so we Xnow what you ars
raally askinjy for.

2. GAYMR 7t I think the staff is j0ing to adaress
thos? questions. [ don’t think you are going to g2t that
answar pack in a fewv weeks though.

Y. BENJEA* [ con’t know when [ am goin3g to 32t
it oacke. «#2 hava g0t a lettar from Yr. 22nton that says
yoy are woriing on it.

{2. NOOJAd: If I could acdress that, wnhen the
0313 is out for puolic commant, which is the next 50 days,
we ~ill tak: all of those comments. We would like to
recaive thess types of guestions,

In addition, what [ will do, I will go through th2

transcript of today.
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Any questions == if w2 haven’t satisfactorily
answired, 3nd [ thnink ther2 are cuite a faw, we will m3<2 an
attampt to answer taem,

Ui, BEVDER: I think I have mads my 3Juestions
amol/ cla2ar. [ Jdon’t need to ask tham again.

Jile SHEAMONS Let me briny up one ather point 21
this. Ana [ opacked you int> an untenapcle situation witn
ragard to tae zern wall, 350 degres2 ore3k a3 minute ajo.
ahat you n 9§ addressed, as one ra2searcn man to anotaer, is
a sat orly >f stapility critaria.

[t woula seem to me if you ware a9in3 to laok ints
that and convince ysurself that rsactors were safe, [ woula
5 3 little oit nagpier if you woula 1ndk at some »f the
critaria whiza == or phenomana whir- give rise to 130 versus
350 degres ind s22 {if indeed you can bejin to eliminate som2
of the thin3s that 3ive ris: to the 350 degree <rack
2henamen3a.

[ an convinced that the stresses Jon’t end ug that
way., 1he cravices Jo sometimes.

Y. GAYBLE: [ agree., 3ut what we are trying to
a0 in develosing th2 licensing criteria == that is osased on
resistance t» flaws, is not not diffarent from what we have
don2 in reacttor vessels. [ think p=2ople feal today, with
justi fied confidence, that they can build r2actor vass2ls

Nithout flaws that are two inches dJdeep. But yet we maks
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naks peools wno s9stulats flaws that 3are two inches de20 to
estanlish a3 certain marzin a3zainst the flaw=inducad
fraszture,

faat is the same <¢ind of apprnach that we are
taking h2ra. dNe ar: ponstulating larye size flaws, Jut not

cezayse 48 J4in’t anticipate that th2 incidence of cracking

‘15 29in7y to o2 reducad and we won’t hava those anymore.

Ji. SHEAMONS Loo¢ at what your CZ/GP friands are
aoin3. [ taink they have a morz int2restini program in tnat
regard.

3. NOONAls We can continue on to tha TMl-l
ooratad pipalines.

Y1, HAZLETONt [ nave one slide on the in=service
insJsaction. This is includ2d in NUREG=D313. And pasically
wnat are we doin3 acout the Juane Arnola syndrome?

Jie SHEAMONE Is in=servica inspection all it
should pe? You can call it after-post Ouana Arnold if you
¥ant to, or nhave we chanaed anything since?

{i. HAZLETON® Th2 only .hing that is differant
about Duane Arnold was that the wald that crackea aidn’t 3o
all the way through the prassur2 ooundary. [t was insiae,
and there2 was a crack starting from that weld, so tr.
question has been, when we nave a situation like that, -nat
are we goiny to do about it regarding in-service inspect.on,

D2cause that weld is not reguired to be inspectz2a?
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3 313 has addressad that, and essentially her? is

(3lide.) afleadio

It nignht need a little 2it of intarpretation,
auynanted I3[ of all internal attacnment wa2lds at safe enas
that ars not througnwall welJus, but are weldzad to forn part
5f tne prassura ooundary. Ausmenta2a [S] == 3runswicg | and
2 internal attacamnent welds, that has De2n Jone.

(3lige.)

lhar2 i3 2 Duane Arnola tyce 1=A, Th2 crack want
taraugh fron this wald. +h2re is the Bruaswick, the 1=82
[t i3 the sane kind of & thing, the same little capillary
sravice h2ar:. And to really differantiate, her2 is anotner
typ2 wher2 ynu have 3 welda Lo the pressure ooundary, but not
thraugh it, whars ysu have an annulus, not really a crevice.

And hera is anothar type, callad the tuning fork
tyo2, whar2 this weld is way out her2., And this is 2 solid
pisc2 of metal, so this weld is not to the oressure doundary
part of that.

Ji. SHEWION® This is all internal attachments at
saf: ends., [t doas not covar internal attachments anyolace
2ls2.

W2, HAZLZTONs That’s rignt.

Di. SHEWMONSs All rignt.

M2, HAZLETON: Ana there is =— let’s see,
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1s5321tially wnat 313 says is that if you have a cravice
thar2, you aave to consider it a service sansitive area.

And it throws th2 in-servica2 inspection ints the category of
sarvics sansitiva components.

[f{ you don’t have a crevice ther?, than it puts it
into the carsgory of welds that you must inspect in
aceirdance with the normal augment:d ISI program. 30 it is
addr2ssing tnose. Yelds of that nature must De insdecteds
that is covarad in 2313.

Jie SHEWMONE Gooa.

4ay don’t we take 3 10=-minute oreak since we are
-= kne schedule c¢slls for one at 3100, Then we will come
Dack.

({2cess.)

Ji. SHEWMONS Can we come to ordar?

Wnat I would like to Jo at this point == [ think
in view of wvhere we are in sur schadule, or aren’t =—— is ©o
5Xio the boratea lines item in the feedwat2ar cracking
situation. As I se2 those, those arz — [ am temotad to say
oenign. That is orooably not a gooa choice of words, but
they are proolems w2 don’t have a complate answer 21, Dut
ars jetting words, and they prooaoly won’t cause us Jreat
amparrassment in the interim.

S5 why don’t we p2ss on Jd #n to the tech specs on

control of water chemistry.
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3/ va/ af paciaround == or at lesast my paercaeption
of tais, ta2 staff has recently movad t> tagka tach specs on
secnandary watar cheaistry or the ¢nntrol of what 3522 ondary
watar chemistry out of the tsch specs, D2cCause tryinj to s2

ech 3p3Cs nare nhas bDesn particsularly = at

¢|

)|
.

the 2en

R

-

w

leaast irritating, and mayece counteryroductive with r22ara
the utiiity’s oparation of the reactinr.

17 particular con:s2rn is that its impuritiss in
the 3acondarv feedwater, which nas zivan ris2 to the trouole
in scteam 32n2ratars, or at least tney are 3 ma jor
soatriouting factor nh2ra, and [ would like to be 3ssurad
that the stsiff inaeed has a fair {d23 of wnat they are 30ing
tn Jut in its place and that they have some assurince that
42 are likaly to 2nd uo chewing up steam genarators at 12ast
va faste~ with th2ir new procaedurass than we Jid witn toe
alu, ana hno2fully might evalve into proceduras tnatl would
mnaks st2am janerators last & little oit longer.

{3, HOOJNAds ODr, Neeks is nere to address
jan2rically the t2cnnical syecifications of watsr
shemistry. [ will let him 3o ahe2ad and start the
aresantation.

J. SHEAYONS As [ understand it, you peodle will
dacide whetnsr or not the naw procadures which were sent in
to sou are acceptaola?

M2, NOONANS On the secondary sids? Yes,
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Jie SHEWMONS You will t2l1l us what critaria you
are 30in3 t> use oafors you juit? Will Joan speak on that?

Ute W

in
il

{38 No, I am not 29in3 to speak »n that.
f1. NOONANS e will acdress that.

(3. NAEEX3t [ have preparad a very orief == wnare
is the poinzar == [ am John Weaks of Brooknaven Laooratarv,

[ nave pregared a prief discussion of the
situation, 2aul, the idea v2in3 what is the oroolam
assn>:iatad with t2cn specs? Why 4o [ taink pernaos at tais
stat? we shouldn’t nave it?

[ne possiole technical so3cifications you miant
conz2ive on tna s2conaary coslant in a 24R relate to th2 oM
af the coolants {t’s conductivity, whica can be correlatad
to tne in=l2a3kage of imoerativess oxygen, which Can De a
aromatar of coarrosion or stress corrnsinn cracking »f
various matarialss and chloriae.

[h2 question that one comes up with wast .hat ars
the Jroolems associated with this? How low should we make
thas2 thnings? How low can we make tnhes2 thinags?

[/ you make 3 tech spac for chloride sufficiently
low that you hav2 r223sonapl2 assurance ther= won’t 0e any
ons2t of uenting »r stress zorroi;ion cracking, you are
ornaoably kidding yourself for the vary simole rsason there
ars concantration factors in the steam 3enerator of greater

than 10 to tne 4th possiole, and in very secluded r=2gions.
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\snd [ don’t thing of the st2am 3en2erator dasisns in voqu?
tod3y == exclude such ar=2as.

[1arafore, if one wants t> set a neaninaful
tacnnical s»>cification that has a ocasis in fact that you
can’t get == that th2 chloride navar gets acove that, Vvau
von’t have any araolems. [ think we ara kidding ourselvas.

[n2n we have the =3uyastion of if th2r2 is 3In

0
J
W
w
t

axcursion in one or morz of these tainas, wnat is tn
thing to 2o aoout it? Does it make sens2 2alwvays to snut the
alant down?

\anittaaly, if thare is a haraful impurity that we
thine miynt 22 niding out in a crevice, then reaucini tn2
Jowar level at l2ast is one way of rflusaing it out, one way
of flusning it out of that crevica,

3ut other excursisns that one mignt make, can
conc2ive of, mignht 0a batter == to <220 tnhne plant running
wnil? corracting the situation in tne condensor.

[h2refore, one cones up with the conclusion thnat
it is not na2cessarily practical to Jdo it at the prasent
tina,

(3lides.)

This {s tae fourth one in that packages. [his
should have oeen my first on. [ wantea to review oriafly
the history of the various machinations that have deen 70in3

an ra2garding the need for technical sp2cifications.
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Y91 will recall tae early P4R st2am cenerators
adoptad the model tr2atment when th2ay haa in=leakaj2 of
inpurities. [nat was at an in-lana 2lant, 32Znau.

[12 vo3ue then switchad to the low
yA0sohate traatmant. It was carefully controllad.

Ime units == and Ginna is o2ne of th2
countrs == it was nossiole to 2aveid stress corrosion
3nd o avoia wastage with a very carsful control.

iowaver, Juite fr2auently, for ons reason or
anotner, pacrticularly if thare was a small leak in 3 tusy =
srevice, as ..appenea at Hobinson, the utility was concerned
aoout radinactivity jetting intn tha lak2. 50 they sealad
slovdown and allowad the phosphate chemistry to co wild.,

[t was sulgested == and [ wrote such a memorandum

acout six and a half or sevan yesars 2go, su3zestirg that

(9]

serhaps a taczhnical specifi~ation based on the low phosgtnate
traatment mijnt in fact oe a way out of the proplsam. Sucn 3
specification was actually arafted, 3and [ bel .eve it is
still in voju2 at Robinson.

[ think the represantative of Carolina Power 3
Ligat left, but oecause of tne prnblem they went to a3 higher
phosphate. 30ing to the high phosonate elininated the
swinjs do to condensor leakage that helo2d with the stress

corrasion out led to wastage. Then there was a conversion

to AVT, which is the process of the c.unversion, caustics
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devalopea into units, more stress conversion. [har2 was
35773 continued wastaze staying 2n AVI, or nlants started on
it Aad denting and some str2ss corrosion cracking of the
2iring.

33 it cartainly seams that in & tachnical
so2zification on2 might hava writtan this y2ar, this year,
s tais year wouldy oe definitely countarproductive 2203use

ja3ts int~ 3 oortion of tn2 plant’s license. Tnis is 2
learning pracesss it may be almost 2 learning — traaic
.2araingy ara>cass wo have bean 30in3y through in thi ar=a,
oyt 2as2d an which it seems rather unlikely tha any
tacanical si2cifization we coula write today == and [ have
an 2xamples this is on my taird vieswgraph.

(51ice.)

Tais comes from the tastimony of Ray {acCary at
the Prairie Island nearings. And [ oeliave this is == if
/o1 notice, Prairie Island technical soscifications are the
oits. [ taink w2 need some " umor at that time in tne
aftarnoon.

(Laughtar.)

[hey talkea aoout primarily contrnls on the = in
the cation 3and in the conaensatz, tne pd and the olowdown,
and the hydraxide in tne blowdown. These ware recommendsd
at those yearss [ believs, [ am not certain. tnat they are

still in vojue at Prairie Islanc. ~Prairies Island has not
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n3d any dencing. It has not had an wastage. It has not haz
1ny stress :arrosion crackini tanat [ %now of to data, It
alss is nn a fresn water plant, does not have any ZJpder
allays in tae feedwater train, which is on2 of the
contrioutors to Jdanting.

[A2 us2 of these technical specifications on 23
yniversal o0:zsis may not mak2 ssns2. The fact that tney wers2
in /oque at Prairie Island at one time may not oe the reason
«hy Prairis Island has avoiacad aifficulties.

(51lide.)

Finally, if w2 loox at wnat the cause are of “he
srinzipal proolems that hav: developad in tne steam
jen3rators, the cause of tha .ientinj is chloride
in-l12akaje. [his can be reducea or minimized by tecnnical
spacificatisns. But, 2s I said esarlier, I juestion that it
san oe raaducad ennulh to be meaningful. A low 2H swing,
1ssoziatad with chloride =— this has happenasd at th2
seawater plant in the presence of the Copp2r or nic¢2l ions.

[f we have a seawater—-cnoled condansor, if any
leaakage at all occurs, chloride and low pH will com2 in, ana
therz is a copper feedwater tupoing, it may De impossible to
sat a water specification that will totally prevent, in my
opinion, denting devaloping at some time in the course of

the operation of that plant.
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I think t.ot is all I have to say on the sub ject.
The point I am trying to make is it would be awfully nice if
we were smart enough with the existing plants that we have
and the combinations of material and alternate cooling
water, that we ..2ve at these plants, we could invent some
plant-specific technical specifications on secondary water
that would mirinize the probability of difficulti-:
developing in the steam generator. I personally think that
if it is written as a tech spec, unless it is tight enough
to prevent the problem, it is meaningless. Then if it is
that tight, I don’t think the utility can live with it,
simply because there are always slight excursions of one
type or another.

DR. SHEWMONt Thank you. [ guess my question to
you, Vince, is =-- okay, the old procedure wasn’t perfect.
What evidence do we have that your new procedure won’t be
meaningless, to use the phrase John used? Or are you giving
up and saying, “"Gee, whiz., Utilities lose a lot of money
when they have to burn up all of those workers and replace
tha steam generator, and that is motivation enough for them
to worry about it," or what?

MR. NOONAN: [ would like to have Dr. Almeter
address that. He was in on our decision to take off the --
recommend taking off the tech specs on the secondary water

chemistry. Frank has a lot of background in that area.

1354 211




211

*BHH | Frank? Would you take the stana?

2
3

DR. ALMETERs If you would restate your question

againe.

>

DR. SHEWMONs What are you going to put in place

5 of this thing? What pasis do you have for thinking it is
6 going to be an improvement, or have you quit trying?
7 You figure there is enough motivation for the
8 utilities to worry about 1it, and you are going to let them
¥ chew up steam generators whenever they feel it is
10 economically =-- or whatever, useful?
1 DR. ALMETERs [ don”’t know.
12 (Laugnter.)
13 [ would start with the last statement. [ don’t
. | 4 think we will let them chew up steam generators.
15 DR. SHEWMONs Are you going to try to inhibit
16 them?
17 DR. ALMETER: Yes.
X DR, SHEWMONS How?
| v DR. ALMETERs [ would like to start out == one of
20 the reasons [ think John Weeks has pointed out -— the events
21 that led up to certain requirements for water chemistry, we

22 did impose a similar tech spec that was proposed for Prairie
23 Island on one plant. That was Beaver Valley. That was a
. 24 new plant starting out, and it turned out that they were

25 having very much difficulty in starting up. They couldn’t
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get out of hot shutdown on this type of specification. It
was locse enougn, but they were basically holaing to the
NSS3 requirements. Uuring the startup period, we were
noticing that they were running into conductivity mode of
something like 50 micromodes. It took along about twc
months to bring it down to 25 micromodes. They were
operating in this range and still were not out of hot
shutdown. We had to revise and we =— on our intial
requirements we let down about two micromodues, to about
15, in order for them to get into an operating condition.
This was a condition = we realized we were going to have to
redo this on eveiy new plant during startup.

DR. SHEWMON: fou aren’t speaking to my question.
You are bringing out your violin about how bad the old
procedure was.

DR. ALMETER: Yes, realize that these were in a
mode or a condition where they would have to report a
licensee event report. It did not cure the problem of what
they were having. That was a mode where they could not get
out of this condition of even Keeping within tech specs.
I'hen realize that the number of shutdowns they would have to
do == there was an EPRI report that showed that «very time
they shut down, they would deposit frozen product into the
generators in other words, they were not keeping a mass

balance every time they shut down.
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They could not keep a mass balance because of
this. They didn’t allow adequate blowdown in tnis
node. Then we learned that any tech spec that we would
require on the secondary side may affect the steam purity
factor, or eventually the turbine. So if we require a low
chlorice, perhaps .5, which did not show -

DR. SHEWMONt 4Yhen are you going to answer my
question, Frank? Come on.

DR. ALMETERt We are going to ask the utility to
set up a monitoring program to make sure that he is
monitoring this water chemistry. And we have asked ==

DR. SHEWMON: [s that different? You didn’t have
to have a monitoring program before?

DR. ALMETERt That’s right, we never had a
monitoring program. We had a requirement that was a review
plan, a standard review plan, that would ask them to look at
certain parameters, but there was never a requirement that
he had to monitor this., That is why it came up as a
technical specification.

We introduced the technical specification. So
now, we are asking him to moniter this secondary water and
put this as a licensing condition.

DR. SHEWMONt Do you have a monitoring program in
for Surry=2 yet?

MR. NOONANs No.
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DR. ALMETER: Yes, we have a list of plants that
resjonged to our reqguest, that was sent out last fall.

DR. SHEWMONS Can you put it up so the rest of us
can see (t?

DR. ALMETER:s [ don’t have a slide, [ can read it
off., It is very short. There are about a dozen plants that
responced so far. Some of them have rejected our licensing
conditions. Two of these, so far, ar~ Connecticut Yankee
and Millstone Unit 2.

The facilities that have adopted or accepted our
monitoring requirements are Arkansas Unit 23 Beaver Valley
Unit 13 Braidwood Jnits | 2~d 2% Byron Units | and 23
Farley | and 23 Maine Yankees North Anna Units | and 2%
Rancho Seco Unit 13 H.B. Robinson Unit 23 Three Mile
Island Unit 13 San Onofre Unit 13 Surry Unit | ana 2%

Y ankee~Rowe and Midland.

Now, Midland, Norih Anna and Byron and Braidwood
are still in their licensing procedure at the moment. They
have not been turned over to the operating reactors
division. [ have tried to collect kind of a head count of
those that feel, Yes, they realize that they need a
monitoring program, they will accept our licensing
condi tion.

DR. SHEWMONS So they give you a monitoring

program, so what?
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DR. ALME[ER:* They have sent those in for our
review and we are in that process, reviewing each one of
these.

DR. SHEWMON: What are you looking for?

DR. ALMETER: I am looking for a program that will
morii tor condenser in-leakage, a program that will monitor
the feedwater control, as whatever their plant procedures
require ==

DR. SHEWMON: Let”’s say Surry=2, which happens to
hold a track record for chewing up steam generators,
currently, hands down, isn’t taking part in the EPRI steam
generator study group, so it is not sure where they are
getting their wisdom on how they should do this. fhat are
you going to use for criteria? Let’s say they monitor it,
they have procedures »f what they did before, but they meet
all of your requirementss don’t they?

DR. ALMETER® Not necessarily. They never laid
ot a program.

DR. SHEWMONt You sav they have agreed to whatever
you asked them to do.

DR. ALMETERs But we never saw the program before,
of what they were doing.

DR. SHEAMON® What are you going to do now? Ahat
are your criteria?

DR. ALMETER: We are reviewing their program and

1534 216



w N

>

x ~N~ O v

10

12
13
4
15
16
17

18

20
21

22
23
24
25

216
what they plan to do in control on thei* secondary water.
If that is going back an< keeping a tighter condsnser, if
they have installed demineralizers, and if they are
actually going some program as far as administratir 'v to
control - if they do run into a proolem =—

DR, SHEWMONt A minute ago you said you had == you
had asked them to put in a monitoring program, and they had
agreed to it. Now, a monitoring program is not full line
full demineralizers. Now you are bringing in other things.

DR. ALMETER: Each utility has laid out a prog:
of what they intend to do and they are submitting that to
Us. And we are ceviewing it.

DR. SHEWMONS What are your criteria, then?

DR. ALMETER: Looking at the conductivitys
looking a8t the pHs looking at the total solids like copper,
irons looking at chloride.,

DR. SHEWMONs You still haven’t given me
criteria.

MR. BENDER®: Let me try a different tack.

DR. ALMETERt The limits the tend to hold to, they
interd to hold to?

MR. BENDERs If I understand correctly, Ginna has
a very successful program for monitoring their water
chemistry, and clearly their steam generators show it. What

do they do that’s so good?
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u‘awﬁ | DR. ALMETERt They haven’t submitted it, but I
2 will give you wnat [ know about that.
3 MR. BENDERt They ought to find out, if they are

4 the only ones tha%t are doing a good job == you better find

5 out what a good job is.

(o} DR. ALMETERs Back in 1977 they installed a

7 complete demineralizer system on the secondary side. That
b was a complete facility in addition to what was already

v there. [ think they did some retubing of their condensers.
10 They have a tighter control on the amount of condenser

B in-leakage that they will tolerate.

12 MR. BENDERt The fact that they are pumping out
13 using cooling water out of the Great Lakes, is that an

. | 4 influence on why they are so successful?
15 DR. ALMETERt That may be a factor, sir.
16 MR. BENDERt [ think the problem is you are saying
17 you are going to require something, and you are being very
18 unclear as to whether you would know whether what is
1y proposed is useful or not. There is no model program that
20 you can hold up and say, "this is a good program." My guess
21 is that you need one for systems that are operating from
22 fresh water supplies and another for systems that are

od operating with salt water cooling supplies. And probably,
' 24 you need different ones for different kinds of steam

25 generator configurations.
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But for the life of me, it is hard for me to see
how you can just develop these things out of trin air.
Someboay ought to be trying to develop some model bases.

DR. SHAOt [ *hink it is a legitimate gquestion. I
t-ink the answer is == [ don’t think, really, we have
definite criteria. [ think everybody is in the learning
process. Maybe there are many variables. We really don’t
know if a certain content beyond @ certain percentage is any
good.

DR. SHEWMONs We agree to that. We are wondering
what you are doing to find out.

DR. SHAOs What we are doing is a learning
process. Certain areas we know, and certain areas we don’t
know. We don’t know the whole story. [ think just like a
doctor looking at pictures doesn’t really know if the
disease is bad or good — but from this program hopefully in
the long term we will learn.

DR. SHEWMON: How many steam generators do you
think it will take?

MR. HAZELTONt I want to make one comment. We
have received these detailed procedures that we askec for on
some plants. When you look at them they ares much more
detailed than we had ever proposed doing in a technical
specification. I think after we have a little bit of

exnerience in seeing what these different plants are doing,
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then maybe we can make some jucgments that you are talking
apout.

I think the important thing to steam generator
integrity is not to have specifications that shut them down
when they have a big in-leakage of chloridess it is to keep
the chlorides out. So I think that is the important part
regarding steam generater integrity. Regarding what kind of
deti'ils in the procedu:es would be required, I trink we
alr ady addressed that point. [ think we ought to address
it by saying we don’t Know enough on any individual plant
what the detailed procedures should be, therefore just
because we make a tech spec on the basis of ignorance
doesn’t make it any better.

As | said, some of the procedures that [ have
seen, these have just started to trickle in, some of them

that I nave seen are real good. They are a heck of a lot

tighter and more all-inclusive than we would have thought of
putting in the tech spec. So we are in a learning process
right now.

DR. SHEWMONs You are taking a page from the
professor’s handbook, that says you don’t have to know as
muUch to ask a question in order to know that you are getting
a straight answer, as to answer it yourself.

MR. BENDERt The point [ was going to make ~= or

along those lines but in a different direcction. Conceeding
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that you may not know what to require, then .ne next move s
.0 say, How do you know the people that are specifying it
are qualified to specify? Lo you have any requirements for
the chemistry capability of the organization? Do they have
to have any experienca? Do th need any experimental data
to back up their decisions? What approaches are you using?

MR. NOUNANt Maybe I can address that a little
bit. Clearly, when w. took off the tech spec r2quirements,
off of the plants, cthat decision was discussed quite
intensively. We felt at that point in time that we were
doing more harm than good by having tech spec reguirements.,
We felt, Jjust because they exceeded the tech spec and had to
bring the plant down, it wasn’t doing that plant any good,
from the standpoint of economics. It is up to the plant —
it is beneficial to the plant to have a very good secondary
water chemistry program,

[t is just common sense that says that the plant
will do that, We are now looking at these responses. ¥We
don’t have any pat answers. We don’t know what the criteria
should be. No, [ don’t know whether people who are setting
up these programs are experts. We do have the people who
can review these programs and they can look at these
programs and say, "This guy, indeed, is trying his damndest
to put together a program where we can assure ourselves we

are going to have the minimum amount of steam degradation
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due to the secondary water chemistry,” or "This plant is not
going to do nis job."

That, basically, falls within the responsibility
of Frank and Ur. Weeks.

DR. WLC=KSt Can [ inject one other thing? [ think
we are making the observation that tne EPRI steam generator
owners group has extensive programs in trying to determine
what would be acceptable water chemistries under those
conditions. There is no one here at the moment who is
representing the EPRI steam generator owners group who could
perhaps fill you in on the details of what they are. [
certainly cannot, but [ am aware that these programs are
underway, that their results are being made available to the
NRC" == you are shaking your head, Paul.

CR. SHEWMON: That is a separate point, though.
They have told us they will give them to us when they write
them up, and present them to the public, but they are doing
something. So that is good.

DR. ALMETERs | can give you a slight overall. I
know what they are doing.

DR. SHENMON: So can 1. I read their published
papers in the open literature.

DR. ALMETER: They are looking at the different --
one of them =— they are looking at demineralization. They

are looking at the condenser problem.
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MR, STROSNIDER® [ am involved in the unresolved
rafety issues regarding steam generators. [ think the
approach, while the approach we are taking in the unresolved
safety issues is regarding technical specifications on water
chemistry == it is not clear how much they will do you,,
because even if you have them set, if you don’t stop
condenser leaks and if you don’t stop Intrusions of these
chlorides and things like that, it will not do you any
good.

Our position is you have to attack it at the
source. | think the way the task action plans are going to
address it is in the context oft what can the NRC do to
guarantee condenser integrity in order to keep copper ions,
copper-based metals out of the condenser tubes, feedwater
heaters and things like that.

[ think that is the only way you can really rolve

this problem, is tc attack it at the source.

DR. SHEWMONs That is not a solution. That is a
way of surviving while it exists,

MR. STROSNIDER: Wait a minute. If you come in
and put on a tech cpec limit on chlorides and you have a big
condenser leak -

DR. SHEWMON: [ am not suggesting that, [ am
willing to admit the tech spec approach i1s not a good one.

[ don’t thingk it is a good one to say, "Can’t do a damn
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thing about it, so we will try to keep them from rupturing
too many tubes,” or we will make them plug tubes as soon as
the denting gets bad enough to where we have got so much
contraction.

MR. STRCONIDER: I am not talking about failure of
steam generator tubes. [ am talking about condenser
tubes. The only way you can keep chlorides out is, for
i, stance, to stop the condenser leaks. Whether you have a
tech spec or not, it won’t do you any good unless you have a

good condenser integrity.
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DR, SHEWMON: Maybe I heard you say "steam generator"”

when you said "congenser." Do you want to back up and say some

| of the other things you said then?

(Laughter.)
MR. STROSNIDER: The approach of the Task Action

Plan is that in order to solve the denting problems you have

| to attack them at their source, whici is condenser leakage and

copper-based alloys and heat exchanger tubes, feedwater heaters,

| to keep those bad actors out of the system.

The point I am making is to have the tecn spech limit
on chlorides, for instance, won't do you any good if you have
condenser leaks and you are going to exceed the limit anyway.

DR. SHEWMON: We all agree on that.

MR. STROSNIDER: That is a long-term sort of thing,
but that is something that is going to resolve the problem.

I think that is an important point to be made.

DR. ALMETER: I might go further. I think when Jack
and I finish on the Task Action Plan, the recommendation will
come out that we are going to have to go back and make other
requirements on the condenser. They have better materials than
that; and we will require, perhaps, con the feedwater, but this
would be on new plants. What we will do on the existing plants
I am not prepared to say, but there is --

DR. SHEWMON: Actually, Salem and Turkey Point have
both gone back and retubed, when they had trouble with their
1554 225
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condensers. I understood Schnabel said Salem was on an opera-
ting plant footing in full-flow demineralizers.

DR. ALMETER: Many are doing that.

DR. SHEWMCON: It is not out of the question. They
may not like it when you tell them, but if they are enlightened
enough to do it themselves --

DR. SHAO: They Jdo it voluntarily.

DR. ALMETER: I would like to point out something,
to say that this is an absolute "cure-all," if we go and say,
this wutility is putting in condensate polishers, that this
is going to control the problem 100 percent and prevent any-
thing, because of the problems that you are going to have with
those condensers, you could have -- There is a good deal that
has to be done on the resins, preventing sodium throw, silica
throw, which can all add to this.

Now if they have a problem, and thev have a condenser
break through, we are right back to the same situation. They
have contaminated.

DR. SHEWMON: The only thing, I don't care about
what I hear from the staff is that since nothing is perfect,
why do anything? That is what T hear part of the time, and
that I don't care for.

DR. ALMETER: I don't think we are doing nothing.

DR. SHEWMON: Good.

DR. ALMETER: I think tha%t this is a step, but that
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we have never had a requirement that they ~orce the utility to
monitor that secondary water. I think the first step is the
licensing condition.

Now, to go back and say that that utility has the
qualified staff to do this program, I think it is a regulation,
in our regqulations, that there is adequate staff to run that
plant, in some part of the codes. I can't specify that.

Now, after the TMI problems are reviewed, there may
be new regulations on what staff are going to do what, as far
as the utility.

DR. SHEWMON: There will be several after TMI.

DR. ALMETER: This is where we stand, at this stage.

DR. SHEWMON: Are there questions on this? 1Is there
anything else on this?

DR. MUSCARA: On the monitoring, is the philosophy
to be able to get operating experience with particular levels?
We are not putting limits on the materials.

DR. ALMETER: We don't know what the limits are.

DR. SHEWMON: The answer is "yes." We are getting
experience.

DR. ALMETER: It is a learning program, but it isn't
designed for that specific purpose. It is designed to make
the utility aware that they are apt to have a problem.

DR. BERRY: You have to judg2 each one on its indi-

vidual merits.
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DR. ALMETER: Indeed we do. Each utility is coming
in with something different.

MR. BENDER: They neced a few chemists. The problem
is still the same one.

MR. NOONAN: Are there further questions, Dr. Shewmon,
on the secondary water chemistry?

DR. SHEWMON: No.

MR. NOONAN: I would like to have Jack Strosnider
get up and talk about the steam generator problems very briefly
that we have seen recently.

(Slide.)

MR. STROSNIDER: I am with the engineering branch of
Operating Reactors. I have been asked to give a summary of
the recent operating experiences in steam generators.

In that respect, there are four significant incidents
that I would like to go over quickly:

(Slide.)

The tube leak at Prairie Island that occurred on
October 2nd:; Point Beach; the U-bend tube failure at Doel, a
foreign reactor; and U-bend tube leaks at Trojan.

MR. BENDER: Can I ask a question? Have their been
any significant problems with the once-thrrigh steam generator,

this kind of problem? There are vibration problems, I know.

MR. STROSNIDER: On the open cape (phonetic) line is

the major probliem. There have been reports of erosion corrosion

1534 228



SE 228
a=>2

1 | phenomena on a very small scale affecting a dozen tubes or so.

2§ (Slide.)

. 3| A little background on Prairie Island: Westinghouse
4 || steam generators start operation in Decemker of '73. Operated
5|| on phosphates until fall '74. They changed to AVT. No
6 | pluggable tubes found in any previous inspections.

7{ On October 2nd, there was a steam generator tube

8|| failure. The leak rate was approximately 390 gallons per

9! minute. The inspection following shutdown at the plant

10 | revealed that R4-Cl had burst in a fishmouth fashion about

3 inches above the tubesheet.

I
121 This was a periphery tube. It is the fourth row out

‘ 13; from the flow slots, right on the periphery.
14% The third tube out was 65 percent throughwall
‘5§ thinned, and the second tube was 20 percent throughwall thinned.
|
16 | The cause of the failure was a loose part, specifi-
‘73 cally, a steel coil spring which was trapped under a flow
|

18 | blocking device in the steam generator. The flow blocking

19| device sits on the open flow lane. It is lifted up during

20 | inspections to move it out of the way, and apparently it was

21 || set down on top of this spring. One end of the spring was
. 22 || pinned under the blockiny device and during normal operation,
23| the flow, moving the spring against the tubes, wore through
24 | the tubes.

Ace-Federal Reporters, Inc.
¢’ 25 Remedial actions were to plug the tube and surrounding
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tubes, including the 65 percent throughwall; 12 percent
eddy current inspections in both generators =-- the reason for
doing that was to see if there were any other loose parts ==
and also visual inspection of the peripheral areas.

No generic implications other than the QA during
steam generator maintenance operation. The spring was

believed to be from a suction hose used in sludge lancing.

| Westinghouse now uses plastic hoses; no spri:~s to loosen.

§ That's Prairie Island.

(Slide.)

Point Beach, another Westinghouse steam generator
operating on phosphates until fall '74. It changed to AVT.
August 5th, the plant was shut down because they exceeded their
tech spec leak rat- limit which is .35 gallons per minute.

The cause of the leaks was determined to be deep
crevice cracking of three tubes. By "deep crevice cracking,”

I am referring to cracking of tubes within the tubesheet. This
crevice we are referring to is between the tubes and the tube-
sheet, where the tubes are not roll-expanded.

Remedial action was 100 percent het leg inspection
of A and B steam generators. That was up through the first
support plate. 52 defective tubes were plugged in each steam
generator. All the defects were deep crevice cracking. They
were all within the depth of the tubesheet.

Now, the significant thing is during their current

1334 230



230

refueling outage, they went back in to look at the steam
generators again. Information is still coming in on this.

In fact, the staff is meeting with Point Beach, or they did meet
4} with them, this afternoon. This is not complete.

5 When I last talked to them, they had done 100 percent
6L of steam generator A. They found 73 tubes with deep crevice

7|l cracks, and 73 tubes were plugged. In steam generator B, eddy
83 current testing was in progress. They decided to remove three
9i tubes from steam generator A for examination.

10 The steam generator B inspection cou.d potentially

result in a plugging of, in plugging, that would put them over

—
~

their 10 percent assumption, using their ECCS analysis.
13 The staff met with them in the afternoon. I don't
14 | have any more details than that.
'5i MR. NOONAN: The point to be made on this, the dis-

16 || turbing point, is the fact that in August they did 100 percent
‘71 inspection. They plugged all of the tubes that had any indi-
18 || cation of deep crevice cracking. Two months later we are back
19| in the same mode, and we now find another 73 tubes that have

20 | to be plugged.

21 MR. BENDER: How many months later.

22 MR. NOONAN: Two.

23 MR. STROSNIDER: Two to three.

24 MR. NOONAN: It is disturbing from that standpoint

| 25! that three months later we are finding this many tubes, 73, that

1534 231




pwa-8E

—

N

10

1|

12
‘l’ 13
14
15
16
17
18
19
20

21

‘ 22
T

Ace-Federal Reporters, Inc.
25

231

now require them to go back in and plug them.

MR. BENDER: When did they go on AVT?

MR. STROSNIDER: Fall of '74. It implies two things.
Of course, they did have an extensive wastage problem before
that, but it implies that they have a very fast rate of
degradation or the eddy currznt testing is not seeing all the
cracks; as I say, I don't know which explanation. We will
probably get some information this afternoon.

MR. MUSCARA: Do they use the same method for
inspecting?

MR. 3TROSNIDER: They should be able to go back.

That is something I would be interested in seeing: How it
correlates with previous inspections. They looked at 100
percent, so they have looked at this tubes before.

DR. ALMETER: Point Beach, I think we know the his-
tory on that plant and what is happening there in the tubesheet
crevice. For a long period they were on phosphate, and back in
1974 or '75, I think it was also '73, they had many tubes that
cracked due to high caustic. And then they changed over to
AVT. If we can imagine what is happening in the crevice zone
with the deposit of phosphates in there, I think we can imagine
that has gone to a high pH, and perhaps it has been on the
scdium side for some time. And we postulate that the time
for stress corrosion cracking and caustic, we could --

MR. BENDER: It seems like it has taken a long time
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to get there.

DR. ALMETER: The number of years, sir, I think the
French have been doing quite a bit of work on this, and it takes
something like =-- It depends on the concentration of sodium
hydroxide. [t takes over 1000 hours or more to do this.

MR. BENDER: That I guess I would agree with. But if
it went on it in 1974, it seems to me like it should have shown
up earlier than it did. The fact chat it didn't is a surprise.

MR. STROSNIDER: They are removing tubes for labora-
tory examination. Maybe we will get more information from
that. I would like to point out that not all Westinghouse
generators have that crevice. I don't know the exact number,
but the majority were full expanded.

This is applicable to a few plants. I can't tell you
which ones they are right now. Doel Unit II --

(Slide.)

This is located in Belgium, in Antwerp. It is in
commercial operation. In November '75, two Westinghouse
designed steam generators that Westinghouse did not manufac-
ture -- the tubes were manufactured by a German compary which
I heard the name of but couldn't write down. I didn't under-
stand it. It was not manufactured by Westinghouse.

Exclusively AVT secondary water treatment, full flow

demineralizers.

On June 25th, 1979, they had a tube rupture, 135
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gallons per minute, in steam generator B. The failed tube was
a Row 1, 24. 1Inspection revealed it was a longitudinai crack
at the top of the U bend.

The significant thing here is, we had similar experi-
ences at Surry, the significant thing is that there was no
denting or tube support plate hourglassing; that is, no flow
slot deformation in the upper tubesheet or in any of the
tubesheet support plates.

They have had indications in the crevices. They
remedial action was to do ball gauging and plugging of all
tubes with excessive ovality and the tube and cross section,

50 tube testing -- You can't get the probe through; you have to
go to the smaller probe s.zes.

So to better quantify the degree of ovalization, they
used a ball gauge which went through tre tubes, and they
determined that a number of tubes had ovality in excess of the
fabrication specifications.

Their remedial action was to plug those tubes at --
That was 50 tubes in steam generator A and 42 in steam
generator B. The Doel Unit II operators attributed the tube
failure to stress corrosion cracking resulting from an increase
in tensile residual stresses due to excessive tube ovality

from improper fabrication.

There are high residual stresses in the U bends. They

say that these were fabricated, the process, they had excessive
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ovality and even higher residual stresses.

DR. SHEWMON: And then the ovality was there from

| Year One?

MR. STROSNIDER: Yes.
DR. BERRY: Did this occur after a shutdown and start-
up? It is the sort of thing =-- You are sitting there for four

| years and rothing has happe d and then all of a sudden =--

MR. STROSNIDER: I am not real sure. I don't know if

| they were returning to power or not.

DR. SHAO: It is coming from the residual stressec
only at Row 1?

CR. BERRY: But the residual stre-s i...s been there
from Day One.

DR. SHAO: But it takes time.

DR. BERRY: But why did it occur at this time?

MR. STROSNIDER: I have the information.

DR. WEEKS: If we extrapolate the data on this so-
called "pure water," depending on the amcunt of cold work and
the exact temperature and the heat of the material, it extrapo-
lates to anywhere from two to 20 years, from slightly higher
temperature data. Sc it is not surprising that it would happen
in about four years, based on that, on our results.

Maybe there is a little bit of straining during
heatup and cooldown that adds to that, but --

DR. BERRY: I would bet my money on that.

1554 2354
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WHITLOCK
e ]] MR. STROSNIDER: There may be some differential
‘ 2| expansion in the hot leg and cold leg. But the U-tubes are
' 3| free tc expand. These are not locked into the support plate
4 as dented tubes would be. So it is true there may be some
5, thermal stresses involved. I can't quantify them. I don't
.
6! think they would be that much.
7i DR. SHAO: It would not be verv large, but most of
8| the stresses -- Surry 2 had the same problem, the hourglassing,
91l and it was at the crevice.
10 DR. DILLON: Do we know if it is at the U-bend?
4 DF.. SHAO: At the top of the U-bend.
1 MR. STROSNIDER: They were at the top of the U-bend.
‘ '3i They were skewed toward the hot leg side on the extruders,
“: the very top. T
I
) (Slide.)
16. MR. STROSNIDER: Trojan. This is Westinghouse. That
7 began operation in '76, exclusively AVT condensate demineralizers.
8l rn June '79, they detected steam generator leak, 15 to 20
" gallons per day, a small leak rate. It fluctuated, with a
20 | maximum rate of 180 gallons per day, until shutdown, October '79.
21 They went in.
' 22 The hydrostatic tests revealed four leaking tubes in
231 A, one in D. All leaks were in Row-l1 tubes in the U-bends.
“_.m.' o :‘: These are believed to be not right at the top of the U-bend,
2 but perhaps down in the tangent point, where you start going
1554 236
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into the bounding. They detect that by lowering the water
level to see when the leakage stops. That is how they
determine the elevation. It is not perfect, but it is in the
U-bend.

Again, no tube denting or support plate deformation
in the Trojan plant.

The remedial action: They are performing eddy current
tests of the U-bends and small or ball gauging is being per-
formed similar to what was done at Docel. Interesting point
not stated here is the tubes which were leak.ng were ball
gauged. They did not show excessive ovality.

T"he final remedial actions are under discussion.
Their plant is shut down right now. 3taff is talking to them
what they are going to do.

DR. WEEKS: This one developed in service, not during
heatup or cooldown?

MR. STROSNIDER: Yes. It was over a long period of
time. It is also significant that these -- this leak rate
developed slowly and stably. All of the other U-bend experiences
we have had -- Doel, Surry -- were sudden. There was no leak
pefore burst. In this case they had quite a lot of operating
time.

MR. NOONAN: The tech spec requirement for shutdown
is 500 gallcuas per day.

MR. STROSNIDER: They were under the tech spec.

13554 237
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’ ! DR. SHEWMON: What is their condenser experience?
2i MR. STROSNIDER: I don't have any specific details,
‘ 3% but their water chemi.try has been very good, comparatively
‘i speaking. Full-flow demineralizers, I believe. I don't know
5! if they have full-flow blowdown, continuous blowdown, or not.
|
6| DR. WEEKS: I believe they had trouble with it in the
7| early days. I believe they had condenser leakage problems
Bi early. Some repairs were done. I don't ha e the facts here.
9E MR. BENDER: 7’35 Trojan still shut down?
10% MR. STROSNIDER: It is currently shut down. They
“j also have a precblem involving walls and piping supports, seismic
12 design piping supports. We are discussing with them what their
. 131 actions will be. Westinghouse was talking about removing a
" tube. It is not clear when they will do that. We are talking
15| to them.
‘6g DR. BERRY: Do you think you are beginning to see a
17| generic problem of cracking with AVT?
18 MR. STROSNIDER: The staff is very concerned about
" Row-1 tubes. The way these things are manufactured, they have
20 an internal mandril. They are bent. There is no stress
21 relief. We know that the residual stresses are high. We just
' 22 || 4on't know what the incubation time is for stress corrosion
‘ 23 cracking.
-J“.‘.q”""l:: DR. SHAO: When Surry happened, Surry 2, there were
3 six plants rad had very severe denting, the rolling tubes.
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But now it seems like even plants that have denting, the rolling
tubes have problems.

MR. S TROSNIDER: We are concerned about rolling
tubes.

MR. BENDER: Are they manufactured the same way as
previous tubes or is this some new technique?

MR. STROSNIDER: To my knowledge, all of the operating
steam generators right now, Westinghouse generators, were
manufactured by this process. The new design steam generators
are stress relief.

DR. DILLON: 1Isn't the popular assumption that this
process originates on the primary side? What is the consequence,
then, of the AVT treatment? I don't gquite see it?

MR. STROSNIDER: I put the water chemistry in here
as background. I am not sure that is significant at all to

this problem.

DR. WEEKS: I don't think we know which side it
originated on at Doel. I don't think we know what side at
Trojan yet.

DR. SHAO: It is mostly inside.

DR. WEEKS: Surry was inside.

MR. STROSNIDER: Doel did not remove a tuke, and of
course, we haven't looked at any from Trojan.

DR. BERRY: You have no high-purity water in either

one of them. ]331 239
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DR. WEEKS: We did some U-bend tests with AVT as
opposed to high purity water. It reduced the time to failure
somewhat, not a great deal. It wasn't better than pure water;
it was worse.

DR. BERRY: B&W operates under AVT and they have
stress relief tubes.

DR. DILLON: What is the effect of the boric acid?
Is anything known about that, on the initiation process?

DR. WEEKS: I don't think we have seen an effect yet.
If it is similar to AVT, the hydrogen and/or the hydrazine,
either one of those decreases -- decreases time to failure on
a few specimens.

DR. MUSCARA: We are planning on doing the boric
acid, also.

MR. STROSNIDER: The license was asked about that.
We asked them to see if there was any relationship.

MR. NOONAN: DNDr. Shewmcn, that finishes us up for
the day. There are two other handouts that you have in your
possession. One is on the finished piping problem, where we
had the longitudinal split reported by a plant in Finland
And there is also reference in that same report made to
similar events in a Swedish plant a year earlier. There is
also a report on the French under the clad cracking problem.

We are going to be talking to the French Thursday. We don't

have much more detail than presented in that handout.
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! DR. SHEWMON: Well, the Finnish one was a temperature --

2|l this was just below a mixing?

MR. NOONAN: Downstream of the vaive where two

w

4|| gifferent temperatures of water, a six-inch pipe downstream.
5| Wwe don't have much more detail than what is in the handout.
6 DR. SHEWMON: All right. I guess this does us up.
71| Is Surry going to come back in again to the full Committee, or
8|l do we have a Subcommittee meeting with that before they go up
9| again, or do you know?
10 MR. NOONAN: I don't know. I know my staff is
n prepared now to start writing whatever we have to write regard-
12|l ing any kind of safety failures.
. 13 DR. SHAO: They had the steam generator and the
4| seismic.
15 MR. NOONAN: Well, 2 will be down longer than
16 anticipated.
17 DR. SHEWMON: I guess -- are there any other

18 || guestions?

19 (No response.)

20 The meeting is adjourned.
e-20 21 (Whereupon, at 4:35 p.m., the meeting was adjourned.)
® .
‘l’ 23
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