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AR.E.2.2.0.0.0.0.8

JUDCGE 8LOCH: Good morninge I am Peter B8loch,
Chairman of the Licensing Board for the license
amaendment of the Wisconsin Zlectric Power Company, Point
3each Units 1 and 2, Docket Nos. 50-266-CLA and
50-301-CLA. The hearing today is an evidentiary hearing
related to one issue that survived motions for summary
disposition in this case. That one issue is related to
the adequacy of in-plant testing to detect flauws in
staam generator tubes.

3efore we proceed, we established a 43-hour
deadline prior to hearing for the filing of exhibits
which parties intended to rely on either in direct or
cross-exzmination at the hearing today, and we would
like to have the parties that have not filed such
documents but wish to rely on them address us at this
time about those documants and why they were nrot
prafiled.

MR. ANDERSON: Wwell, I don“t think it quite
meets that characterization, but what we had proviced is
an exhibit to our motion for litigable issues, a letter
dated February 2, 1982, from Mr, G.H. Niles, General
Mznacery HG Nuclezr Groupy Northern States Pouwer
Company, addressed to Mr, Cy 3e¢rnstein, Executive Vica

Presicant of Aisconsin Slectric Power Company. We have

ALDERSON REPORTING COMPANY, INC,

400 VIRGINIA AVE , S W, WASHINGTON, D C. 20024 (202) 554-2345
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also called the Apgplicant and the Staff on Monday Jjust
to reiterate one more time as an additional courtesy, we
intend to offer that,

The offering we would intend to make with this
actually is a limited offer, not to the truth of the
statements contained in that letter, but solely to the
fact that that gentlaman made the statements or
e poressed the opinion indicated in that letter on that
date to the gentleman showny and the authenticity of
that letter has been agreed to by the parties on
transcript page 1134 of this proceedinge.

I will previde additional copies now 2s well
and ask that it be marked by the reporter.

(Tha document referrad to
was marked Intervenor
Exhibit MNo. 1 for
identification.)

JUDGE SLCCH: We nead not rule at this time as
to whether or not the documant is admissible into
evidence. Are there any objections to our parmitting
this document to be used after the &4&-hour rule had
expirea?

(Pause.)

MR, CHURCHILL: I have no chjection,y Your

Honore.

ALDERSON REPORTING COMPANY, INC,

400 VIRGINIA AVE, SW., WASHINGTON, D.C. 20024 (202) 554-2345
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May I ask, would you like us to make

agpearances?

JUDGE B3LOCH: VYesy that would be a good way to
croceed at this point. Would the parties please
identify themselves for the record, first Applicant.

MR. CHURCHILL: Your Honer, my name is EBruce
Churchill. 1 am @ith ‘he law firm of Shaw Pittman Potts
and Trowbridge, reprrsenting the Applicant in this
proceeding. With me is Delissa Ridgway of the same law
tirm.

JUDGE BLOCH: For the Intervenor?

MR, ANDERSON: The Intervenor is Wisconsin
nvironmental Decade, Inc.y and agpears by its
Co=0irector, Peter Anderson.

JUOGE BLOCH: For the Staff of the Nuclear
Regulatory Commission.,

MR, SACHMANN: Representing the Staff, my name
is Richard Bachmann. To my right is my co~counsel Myron
Karman, and to Mr. Karman’s right is the project
menager,; Mr. Timothy Colburn.

MR, CHURCHILLS Your Honor, may I have one
moment before I respond to Mr. Anderson’s document?

JUDGE BLOCH: Surelye.

(Pause.)

JUDGE B3LOCH: May I asky Mr. Anderson, uwas

ALDERSON REPORTING COMPANY . INC,

400 VIRGINIA AVE, S W, 'WASHINGTON, D C. 20024 (202) 554-2345
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this the document that was appended to your summar,
disposition for ycur motion fo~ litigable use?

MR, ANDERSON: It i3 one element of the order
of the Board on QOctober lst. It°s the same document.

JUOGEZ 3LOCH: Thank you.

MR, CHURCHILL: I have no objection on the
basis of lack of notice.

JUDGE BLOCH: Mr. Bachmann?

MR. BACHMANN: The Staff has nc objecticen to
the introduction of this document.

JUDGE BLOCH: Then the 48-hour rule will not
be applied to this document.

Mr, Churchill, would you like to presant your
case.

MR, ANDERSON: BSefore that happens, if I may,
Mr. Chairman, I have a few evidentiary matters I think
sculd be appropriate to precede the testimony.

JUDGE SLOCH: Could you explain why it°s
necessary to resolve them first?

MR. ANDERSON: Tuwo of them are necessary to
resolve fir:t, one is not. The tuo that are uwould
relate to the scope of the cross=-examination 2znd the
documents used in the cross=-examination.

JUDGE BLOCH: Could you tell me what you have

in mino with respect to the documents to be used in

ALDERSON REPORTING COMPANY, INC,

400 VIRGINIA AVE, S W, WASHINGTON, D.C. 20024 (202) 554-2345
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cross-examination? In terms of scope, usually we can
handle that by allowing you to outline for us when it
comes your turn scme of the topics you wish to cover and
the way in which you wish to cover and the way in which
you wish to proceedy so the Board will know which way
yeu're going, and then the scope can be objected to if
it is too brcad by the other parties.

2yt I am interested in »hat you are talking
about, about the cocuments you intend to raly on.

MR. ANDERSON: Well, as I indicated, I think
irn the last prahearing conferencey, we intencded to rely
ir cross-examination on the lizense =-- certain licensing
event ~eports, and I also recapitulated that one more
time in a phone c2ll to the Applicant and the Staff on
Mendaye

And what I would like to doy I think it would
be most approgriates, would he to have official notice
perhaps taken of the LER’s for Unit 1, datad April 16,
1532, Novaember 13, 1381, July 16, 1981, Decenmber 23,
1981, August 11, 1580, and for Unit 2 the LER’s dated
May 12, 1682, May 11, 1981, and May 156, 158C.

And the reason T would like to do that is that

JUDGE BLOCH: OQff the record, please.

(Discussion off the record.)

ALDERSON REPORTING COMPANY, INC,

400 VIRGINIA AVE,, S W, WASHINGTON, D C. 20024 (202) 554-2345
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JUCGE BLCCH: Cn the record.

MR, ANDERSON: As a framauwork, those are the
LER"s that at least my understanding is, with the
exception of the August 11, “80, Unit 1 LER, are 2ll
multi-freguency inspections of the steam generator
tubes. The reason I would ask == I would think it would
be useful to have these is, Mr, Fletcher in his
testimony on page & of the prefiled document rafers to
his estimation of a rate of through-wall thickness per
year for corrosion, and I think if we make any reference
to that we might want to compare that to the field
axper.ance at Point 3each.

JUDGE 3LOCH: Would you say a little more
about why you weren’t able to tell the parties about
threse documents before the 48-hour rule expired?

MR, ANDERSON: I dide I told them z2bout it at
the last prehearing conferenca, which was several weeks
ago, and I told them on Monday. I tecld them to make
double suresy baecause I had not received the transcript
to reassur: myself that the transcrigt was clear.

JUDGE B8LCCH: T» be specificy I reme.ber that
yeu raly on some LER"s, but we recuested that you tell
people specifically the documents that you wera geing to
rely on. G0Oia you do that?

MR, ANDERSAON: I told them from 1980 on,

ALDERSON REPORTING COMPANY, INC,

400 VIRGINIA AVE,, S W, WASHINGTON, D.C. 20024 (202) 554-2345
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ferward. I did not list the exact dates on Mcndays but

those are all the ones from 13930 forward.

JUDGE B3LOCH: Are there any objections to the
admission cf these documents under the 48-~hour rule?

(Pause.)

MR, CHURCHILL: VYou askedy I think, if there s
an cbjection to the admission of these documents?

JUDGE BLOCH: To the application of the
48=-hour rule to these documents, the waiver of the
application of that rule.

MR, CHURCHILL: Yesy I do have an objection to
that. I don’t recall Mr. Andarson telling us about
those documents at the last prehearing cenference or any
telephone confarence.

JUDGE BLCOCH: Mr. Churchilly he did say he was
going to rely on LER"s, He did not say which ones.

MR, CHURCHILL: That is righty he did not
specify which LER’sy because that is my problem, At
around 5:00 o°clock on Mondayy, which is not within the
42 hours, your &3-hour ruley, he c2lled us. He did not
s¢y he wanted to rely on all LER’s from 19530. He said
from 1578, and he did not specify any LER s.

Ana as I recall our aiscussion at the last
conferance call, the whole purpose of the 48<hour rule

Ww2s so that we weren’t =-- no party uwas to be surprised

ALDERSON REPORTING COMPANY INC.

400 VIRGINIA AVE., SW._, WASHINGTON, D C. 20024 (202) 554-2345



10

1

12

13

14

15

16

17

18

19

20

21

22

23

24

25

1392

at the last minute at t- s hearing. His talling us
simply that he would rely on LER”s from 1978 meant that
aly .. had before us was a hig stack of documents and we
had no way of looking at the ones he intended to rely on
or prepare for and to be able to prepare for it.

JUDGE BLOCH: Welly, to be cleary how many
LER"s were there since “78 that nad to do with problams
of tube degradaticn, and did you in fact reviswu those 1in
preparation for today?

MR. CHURCHILL: What we did was, we gathered
up all the LER’s from 1978. I don‘t know how many there
arey but the stack is about that high (Indicating). We
set about to try to review them and we gave up in a few
minutes bec:.se 1t didn’t make any sense. W2 had no
idea which ones he was going to rely on.

So as a result, Your Honor, we are 2t a
Jdisadvantage.

JUDGE 2LCCH: And those LER’s you are
referring to all deal with possible problems of tube
degracation and eddy current testing?

MR, CHURCHILL: Yesy sir. What they are are
the reports to the NRC after each inspection, which
reports on the rasults of the inspcections.

JUDGE BLOCH: How does the Staff feel about

tr2 application of the 4B8-hour rule to these documents?

ALDERSON REPORTING COMPANY, INC,

400 VIRGINIA AVE , S W, WASHINGTON, D.C. 20024 (202) 554-2345
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MR. B3ACHMANN: If you“’ll give us one minute,
sir.

(Pause.)

MR. ZACHMANN: The Staff would alfo like to
enter its objacticn in general to the application of
these documents. As Mr, Churchill said earlier, “r.
Anderson called us some time after 5200 o°clock on
Menday, well past working hours in wWashington, 0 C.,
certainly wall cast the 48-hour limit. He did indeed
indicate that he uwould rely upon 2ll LER"s subsequent to
1978 andy as Mr. Churchill indicated, that stack is, as
he gestured, approximately three inches high and 2 feuw
hundred pages.

We attempted to gather all of those documents
yesterday morning prior to departing for Milwaukee, hut
obviously have not had an opportunity to really geo
through them 2and analyze them. So to tha aextent that
Mr. Anderson intends to rely upon these documents in a
very precise or, shall we say, oxact manner on a word
fer werdy, line by line basis, we would certainly cbject
te that.

we have the documents available. Wwe have seen
them. We do have most of them with us. 3ut we really
nave not had the opportunity to review them anrd our

vitnesses certainly would not be prepared to address

ALDERSON REPORTING COMPANY, INC,

400 VIRGINIA AVE., S W, WASHINGTON, D.C 20024 (202) 554-2345
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ezch and every item on the ones he has now identified

for the first time today.

ALDERSON REPORTING COMPANY, INC
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MR, ANDERSON: May I respond?

JUDGE BLOCH: Pleasey Mr. Anderson.

MR. ANDERSON: I have this stack here from
78y, and this is the entire stack, and the pre-1520
portion which, is aprarently the portion in dispute, is
this fraction of the total. 350 I think the three-inch
statement may not be quite in conformance with the
fz2ts. I think the actual subparting in this agreement
is only four small LER"s. I think we have what parhaps
might be characte~ized as an exaggeration.

MR, BACHMANN: Judge 8loch, I stand
corrected. I misread my project manager, and it is
about an inch thick from °78 on.

JUDGE 3L0OCH: Mr. Bachmann, may I ask whether
the staff has reviewed those documents in order to make
its own inferences concerning the rate of tube
degradation between inspections?

MR, SACHMANN: I am informed by the project
ménager that they have bheen reviewed. To the extent
that we can accurately testify to that, I would have to
cenfer with my witnesses before giving you an exact
arnswer on it. They have looked at them, to answer your
gquastion.

JUDGE BLOCH: From the standpoint of trying to

irfer the rate of tube degracaticn or from some other

ALDERSON REPORTING COMPANY, INC

400 VIRGINIA AVE., S W WASHINGTON, D.C. 20024 (202) 554-2345
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standpoint? I mean, obviously, they have been looked 2t
at the NRC. I assume all LER’s are looked at, but how
the staftf triad tc infer a rate of tube dagracaticn from
the filings --

MR. BACHMANN: Excuse me for a second.

JUDGE BLOCH: Mr. Churchill, I would like to
know whether the applicant has tried to do the same.

Mas the applicant tried to infer a rate of tube
degracdation from the LER®s?

MR. CHURCHILLS: Your Honory thers is no way t¢
infer the rata of tube degradation from the LER’s
hecause of the particular charzcteristics of eddy
current testing processy that the LER’s woul'd not give
an indication of 2 ratae.

MR, BACHMANN: I am infeormed by my contract
manager that what Mr, Churchill says is correct.

JUDGE BLCCH: Mr. Anderson, for what purpose
de you intend to use these LER’s?

MR, ANDERSON: I think before I respond
directlyy, I think it nay be useful and a2 cogent answer
tc indicate that ¥r, Churchill is partly right. What
you will get from the LER's is a mixture of two
factors. The two factors are whether you are detecting
it 2t all and the second is the rate of degradation, and

I don’t know if it is possible statistically to sory

ALDERSON REPORTING COMPANY, INC,

400 VIRGINIA AVE , SW , WASHINGTON, D.C. 20024 (202) 554-2345
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those out from the LER’s,

3ut in terms of safetyy, it is irrelevant as to
what is the causative agent, the rate of dagradation and
detectahility. Their effect :s the same if you den”t
know when an insipient failure is going to be betseen
inspections.

And the purpose of your gquesticn anc the
purpose of the cross examination, the hbasis of the LER’s
is to demonstrate whether or not it is due to a lack of
detectability with the inspection taechnigques or the rate
of degradation. You don’t know in between inspections
whether or not you are going to have an insipient
feilure such as tec cause an uncue risk to the public
health and safety.

JUCGE B3LOCH: The board would like to take a
brief recess. We will be back to make 2 ruling on this
question.

(Whereupony, 2 brief recess was taken.)

JUDGE BLOCH: The hearing will please come to
order.

The board considers it to be a very serious
matter that Cecade has not complied with the 43-hour
rule on these documentsy, nor has it presented an
adeguzte axplanation of why it has not. These documents

have been available to it for over a year. It was

ALDERSON REPORTING COMPANY, INC,

400 VIRGINIA AVE., S W, WASHINGTON, D.C. 20024 (202) 554-2345
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available to Cecacde when they were preparing their
motion for litigable issues. We know that Decade has
been thinking about using these documents for an
extendad time for the purpose of showing problems about
degradations in tubes.

Cn the other hand, this is an important public
policy matter, and we are reluctant to exclude
evidence. We think there may be 2 possible remedy. If
Decade had filed these documents in time, it could have
used them in any way whatever to cross examine
witrnesses, and to use them one number at a time if it
wished in order to impeach the credibility of those
witnesses. In that instance, the surprise it would have
;otten from these cdocuments would have been legitimate.

Wwe would like to know the wishes of the other
parties concerning whether it would be appropriate to
aslt Mr, Anderson as a condition of using these documents
tc exclain at this time in detail the inferences that it
believes the board should draw from the documents and
the specific numbers in those cocuments that it believes
are important.

would that be helpful, Mr. Churchill?

MR. CHURCHILLS: Yesy and not only would it he
halpful, but ! think that would be consistent with gcod

judicial practicey, even if the documents had heen

ALDERSON REPORTING COMPANY . INC,

400 VIRGINIA AVE., SW._ WASHINGTON. U C. 20024 (202) 554-2345
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submitted on time.

JUDGE BLOCH: Mr. Bachmann?

MR. BACHMANN: I would agree with Mr,
Churchill, with one caveat, and that is that I°m not
quite sure that we have in our possession all of the
documents so identified. I would like to ansure before
Mr. Anderson goas through this that we do indeed have
each of the LER's that he identified so that wze can
follow alonge.

JUDGE 3LOCH: O¢f the record, please.

(Whereupen, a discussion was held off the
record,.)

JUDGE B3LOCH: wWe will t2ke a five-minute
recess to obtain an additional set of the documents so
the board can bhe informed.

(Whereupon, a brief recess was taken.,)

JUDGE BLOCH: Back on the record.

We have decided to defer our consideration of
the use of the LER"s and to permit the applicant to
begin its case at this time.

wr. Churchill.

MR, CHURCHILLS: VYour Honor, consistent with
your opening statements, the licensee is here to present
the issue =-=- 9vidence on the issue that was icentified

by the board¢ ir its memecrandum ana order realating to the

ALDERSON REPORTING COMPANY, INC,

400 VIRGINIA AVE., S W WASHINGTON, D.C 20024 (202) 554-2345
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acdy current susceptibility of the sleeves after the
tubes have been sleevaed.

The way we would intend to proceed is tc put
the sleeving reports into evidence and present Mr.
Fletcher, whose tastimony has slready been filed with
the board and with the parties.

In addition, last week, I believe, the board
in a conference call asked if we would be able to
present 2 witness or witnesses experienced in eddy
current interpretztion to, as I undarstand it, exglain
te the board the process of eddy current interpretation
se that the board could gain familiarity with how it is
dene and how signals are called out. Soy we ¢o intend
te do that,

In the procass of putting together this
presentation, we have gathered together severazl examples
of strip charts and photographs of the oscilloscope
readouts, and we would use that in conjunction with the
presentatisn. Probably the best bet would be to have it
marked and introduced as an exhibit, which we woula do
at that time, and this oresentation would follow Mr.
Fletcher,

JUDGE 3LOCH: Two questions. One 1is, when you
move the sleeviry report i1nto evidence, I assume you

will only be moving into evidence that portion that is

ALDERSON REPORTING COMPANY . INC
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relevant to today’s proceeding.

MR, CHURCHILL: I could do that, Your Honor.
Or we could see if we could obtain stipulation by the
partias that the antire sleeving report could go in. I
think it would be helpful to the record. I ha2ve not
gone through specifically to identify which particular
parts would be relevant to the issue. I was assuming
tFrat the board and the parties would as a matter of
course preafer to have tha sleeving report in, but I can
handle that any wey tne board wishes.

JUDGE BLOCH: When you dec proceed with the
exhibits involvedy I understand that we asked our
questions rathaer late, so that the 48-hour rule cannot
be directly apglied to these things. Do you intend %o
neke copies available to the other parties?

MR, CHURCHILL: Yesy sir. The only exhibits
we would Fave would be the sleeving report, which
evarybody has, and a series of sheets of the strip
charts and photographs, and we do have copies for all of
the parties.

JUDGE 3LCCH: Would you proceed with your
case?

MR, CHUFCHILL: VYes, sir. Before I start, I
would like to make a clarification of a statement I

madey I believe it was last weeky, auring the conference

ALDERSON REPORTING COMPANY, INC,
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call of the parties. I hacd stated that we hacd Jjust
completed an eddy cur~ent inspection of tha
demonstration sleeves at Point 2each Unit 1 which is now
being reviswed right now, and that there were no
indications of defects.

This is true. However, in the interast of
strict accuracyy I have subseaquently found out that
trare was one indication on one of the sleeves which is
not bheing interpreted as a defect but which is
nevertheless an ecdy current indication. This is just a
matter of clarifying the record to make sure that what I
say is strictly accurate.

MR, ANDERSON: May I ask Mr, Churchill, will
the person who is tastifying on the eddy current testing
be able to answer cguestions about the latest
inspection?

MR. CHURCHILL: I suspect he would, Your
Henor. I reserve the right to question any relevancy of
any questions. WwWe had not intéended to bring witnesses
nere for that purpose. The purpose was to demonstrate
to the board how it is done. As 2 matter of fact, as
part of the demonstration, we do in fact have a picture
ot that particular defect, because it was the only thing
of interest to shcw the board with sleeves, since

everything else was clean.
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is thought to be a deposit or 2 permeability sgot rather

than a defect.

we can show you how that looks and why it
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JUDGE BLOCH: I am trying to recollect uh2t we

said on the record about what we hoped would be
presented. I thought we asked that they woulc in fact
show us the eddy current results from the most recent
tests., wWas that not made clear on the record? BSecause
I thought we sa3aid we wanted to be 2ble to compare the
tests ¢f the sleeves to tests cf unsleeved tubes.

MR, CHURCHILL: What we are going te do is
show you a picture of a standard, of the ASME standard
for the defects, to show what their various percent
through wall holes lock like on a standard, and we are
going to show you & picture, and when I say a picture,
it also includes 2 strip chart of the calibration
standard which shcws how we mixed the signals %o take
out tha signals that you get from the support zlate and
tre interface ocf the tube sheost.

we are going to show you a picture of a clean
tube that 1s a Point 3gach tube that doesn’t have
cefects. We’'re geoing to show you a picture or tuwec of a
tube == these ars unsleeved =-- that have defects within
thre tule sheet. We are going to show you a picture of 2
defect above the tube sheet. wWe are going to show you 2
picture of the baseline inspection of the sleeve at Unit
1y and we are going to show you @ picture of the most

recent inspection of that same sleeve showing how thaere
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is no change.

And in addition, we have added, because it was
the only thing of interest, and I thought it might be of
interest to the bocard, this particular indication on
that one particular sleeve which has not baen identified
as a defecty 2lthough we are curious about it and it 1is
under further investigation.

I thought that was what the board haa asked
for. We have not brought all the records of 211 the
tubes.

JUCGE BLOCH: What I had hoped to see was the
five =trip chartis on these five sleeve tubes clus some
others to compare them tc, to see what the differences
are. Maybe five or six defects in non-sleeve tubes and
five or six non-defected unsieevec tubes.

MR, CHURCHILL: well, we have three defects 1in
non-sleeved tubes.

JUDGE f.0CH: That would be adequate. How
about the non-defected?

MR, CHURCHILL: WwWe have cne picture of a
non-defected. I think %those are pretty much all the
samae.

JUCGE 3LCCH: wWhat about the four other
sleeved tubes which you say there are no indications of

defects in?
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MR, CHUFCHILL: Well, we didn"t dc those
bec2use we don’t even take pictures of these. There are
strip charts of each one, but they are all pretty much
the same, and we Jjust selected cne 23s typical, and then
we selected the followup.

JUDGE B8LOCH: Well, why aon”t we discuss that
further when wa actually Frear the testimony? I had
expacted something different, but if it turns out that
it is adequata, why don’t we proceed on that basis?

MR, CHURCHILL: Welly, I assumed that the
purpose ¢f this was to demonstrate to the board how this
was doney and I guess we spent a fair amount of time
sesterday and today uwhile we were here trying to put
together a presentation. If the board would like to see
morey, it could give us some notice and we cculd get some
more. I think the board will find that these are pretity
geod examrles that will cemonstrate the eddy current
inspeoctability prccess.

JUDGE B8LOCH: As of this point, my only
coencern is that since they were selected tc demonstrate
somethingy, that the in between tubes in which you
finally conclude there is no problem, things that there
may ba some noises, maybe some problems that the
untrainea aye wouldn’* see, and the other five tures

obviously have not bean included.
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So ambiguous readings are not going to he
shown to usy if I understand unat you are saying.

MR, CHURCHILL: It is my understanding there
are no ambiguous reacdings. The sleeves wera clean going
in ano excaept for this one indication were all clean. I
can recheck thzt, but it was fairly =-- I had 2 fairly
clear understandinrg trat there simgly weren’t any
readings to look 2t. You have clean sleeves and nobody
would have expected thera to be any indications at this
time.,

(Whereupon, the Bcard conferred.)

JUDGE BLOCA: Mr. Churchrill, you may proceed.
Wwe have no specific further rJequests at this time.

MR. CHURCHILLS Thank you.

MR, ANDERSON: Mr. Chairmany I don‘t know if
it will be necessary %to indicate one morae possible
exhibit. I think it can be handled by this cross
examination of Mr, Fletcher, but in our July 21st, 1582,
motion on certain contentiable issuesy we attzched Mr.
Perter’s letter to ourselves of February 28, 1980, which
containec the metallurcir>l sxémination of a certain
tube which is alsc discussed in your Cctober 1st
latter. It is my unrdaerstanding that will be & test that
was actually undar the direction of Mr. Flatcher. We

would not need the second-hand information of Vr,

ALDERSON REPORTING COMPANY, INC,
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Porter’s letter in that respect, but I want tc indicate
trat if my understanding of Mr, Fletcher’s knowledge 1is
not correcty that letter might arise.

JUDGE BLOCHS Is there any objection to the
Porter letter bheing introduced without concern fsr the

48-hour rule? I must sayy Mr. Andersony, that we uwere

f2amiliar enough with this case %o wonder why ycu hadn’t

reaicsed that letter with us since you relied on it so
heavily on summary disposition. 2ut do the partias
object to the use of the Porter letter?
MR. CHURCHILLS: Yesy siry I object for the
séme rsasons given before.
JUCGE BLCOCHS If I remember ir the Fletcher
you didn’t object because you said you knaw about
MR, CHURCHILLS: Noy sir. The reason I
object to that is because Mr. Anderson had told us that
he was going to use the documents that he had identified
his motion for litigable issuas related to tha
I don’t think it was the Fletcher

ere reafar~irg to the Niles letter. I found

maybe 1if I find this letter refer
to the issues which were being liti

Could I have a moment?

ALDERSON REPORTING COMPANY
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JUCGE BLOCH: It is an appendix to the motion
for litigable issues. It is the cne the hoard reliec on
mest heavily in its order.

MR, CHURCHILL: Yeos, sir, but if 1T is noct one
he relied on with respect to the eddy current
inspection =~

JUDSE BLOCH: Ch, it is.

MR, CHURCHILL: Then I have no objection,

JUCGE BLCCH: Mr, 3achmann?

MR, SACHMANN: The staff has no objecticn.

JUDGE BLCCH: That letter may be used without
regard to the 43-hour rule.

Nowy Mr. Churchill.

Incidentallly, are you surey Mr. Ancerscn, at
this point that you have told us all the things that you
gant the 48-hour rule waived on?

MR, ANDERSON: VYes, sir, but I don’t thirk the
48-hour rule 2pplies. It was noticed in their mection.

I just want to make sure what cccurs hers. I don’t
think the 43=hour rule is being broken if it was
notified in July of this year, but the answer is yes to
your question.

JUDGE BLCCH: we asked that you specifically
tell the applicant and staff of every document you

planned to use, because there could have been other
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things you used in previous parts of this casey and we
didn’t ask them to comb that entire record. Now, the
two documents that you have asked for waivers on are the
two mest prominent documents in your motion for
litigable issues, and those are going to bhe 2llowed in.

MR, ANDERSON: I tnink there is a disagreement
over whathar 5:00 o°clock was an adaguate =-- sarly
enough on Morday, but I think the record should be clear
that we cdid indicate in that Monday call to the parties
that we would be using the documents attached to the
motion with respect to the contentions that have been
acmitted. So I think except for the few hours”
differencey, I don’t think the 48-hour rule is beinrg
broken.

JUDGE B8LOCH: This is Monday morning?

MR, ANDERSQOW: Noy Monday at 5:00 pems Now
Yerk time.

JUDGE 8LOCH: So we are talking about meeting
a 24-hour rule, not a 48-hour rule.

MR. ANDERSCNS: Moy 36 hours.

JUDGE 8L0CH: Mr, Churchill, are there going
to be other problems if he uses other documents that
sere attached to the motion for litigable issues on this
particular issua?

MR, CHURCHILLS VYour Honor, the purpose cf the

ALDERSON REPORTING COMPANY. INC,
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4B8=-hour rule was to give us some notice. We dia learn

at 5:00 o’clock on Monday that he intended to co that,
It he intends to use any other documents, I would like
tc know about it right now.

I wonder if we could ask Mr. Anderson to
identify any other specific documents.

JUDGE 3LCCH: Off the record.

(Whereupon, a discussion was held off the
record.)

JUDGE B3LOCH: B2ack on the record.

MR, CHURCHILLS: I was asking if Mr. Anderson
could specifically identify any other documents he
intends to use on cross examination.

MR, ANDERSCON: As you remember, earlier I said
there was an evidentiary matter that we would like to
pring up that was not integrally related to preceding
this witness taking the stand. I think the answer to
that question reguires that that matter De taken up, if
it is all right with you. Why don“t I start cn that
basisy, and if it is not, you can interrupt me?

JUDGE BLOCH: Mr, Ancerson, I don’t understand
what you Jjust saicd,

MR, ANDERSONS You have in your Cctober 1
order made a ruling that is ambiguous to us at %o whick

ona of our contantions was admitted, and I was loocking
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specifically at 3A and 38, and the reason for that, if I
may pursue it, is as follous.

34, for clarity of the record, is the ecay
current tast portion of the third contention, and 38 is
the annulus portien of the third contention. And on
Page 12 of the October 1 order of the board, the
sentence is made in granting the inspectability issue, I
quote 2s follows, "However, we do not know of 3ny aexpert
testimony concerning the likelihood that the tube would
press on the sleeve in enough locations =~ such as one
passirg through the tube sheet anc areas where corrosion
may accumulata in the annulus, or at the upper and lower
joints == to parmit the separation of grains in one or
more portions of the sleeve.™

Later on on Page 15 of the order it c¢ould be
construed in the second whole paragraph to take a lesser
visw of the annulus 1ssue. We believe that thas proper
reading of the orcer should be that the annulus
contentions and the documents unceriaying ther are part
of this for the following reasons.

Cne ity as I said, the prececing page =--

JUDGE BLOCH: Specify whkat you mean ty the
annulus contentisn. That corrosion can occur in the
annulusy or that it is more corrosive there thran

elsewhere?
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MR. ANDERSON: That it is the same kind and
type of corrosion as you would experience in the tube
sheet, and that there are zoncentration effects.

JUDGE 3LOCH: I would rather not rule on this
now. It is a matter for the scope of cross examination
lzter. I don’t know what the specific problem is that
yeu’~e going to have. Is there a document that relates
to this issue that you might have filed under tha
48=hour rule? Is that your problem?

MR. ANDERSON: No. To answer Mr. Churchill’s
question of what documents might we rely on on cross
examination. [ indicated to nhim on Monday the documents
attached te tha motion. If you loock at 3H, for examplae,
it relates to copper deposits in the steam generator
that might accumulate in the annulus, and that is listed
under ths annulus. 38 contentions, not the 34
cententions.

JUDGE BLOCH: Withrout ruling on the relevance
2f that document, the 48-hour rule was supposea to apply
to any doecument that you want to use. If you thought it
wes within the sccpe of the order, you ghould have filed
a document,

MR, ANDERSON: That is why I called the
perties on Monday at 3:0C pemey to sizte that use inte~d

t0 use the documents that relats tc the contention, thut
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are attached to our motion that relate to the
contentions that were admitted, and we have a situation
herey, I think, also.

Mr. 3achmann also found it a little
arbiguous. I filed the admission to be extenced. I
den’t think we have a nead to have the document, because
I think that Mr, Fletcher is the person who prepared the
analysis reflected in that document.

2ut Just to be fully responsivey, in the event
he does not recall that analysis, I am making that
responsae.

JUDGE BLOCH: Mr. Churchill?

MR, CHURCHILL: May I comment, Youir Honor? I
thirk the board orcer is perfactly clear that his
annulus contention has not been admitted. I don®t think
thera’s any ambiguity in that uhatscever. Page 1€ of
the order does make that clear.

Alsos, the board has framed the specific
contention.

Secendlyy I think this points up part of the
problem that we are having with Mr, Anderson’s sco-called
compliance with the 43-hour rule. First of ally they
misseod the 48 hours. Secondly, he triad to tell us it
was all LER"s, without specifying and identifying which

oneas. Now he said that when he told us it was the issue
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he was referring to the documents related to the
admitted contenticn. He put us on no notice that he
intended that he uas joing to try to argue that some
ather contentions other than the plainest reading of
this order were in fact admitted.

It seems to me that Mr, Anderson is planning
surprises for us. It seems to me that the purpose of
the 4B=-hour rule was to avoid surprises. You have
sidicated you were not going %o rule on this now, but I
think this will give you an indication of my position on
this particular issue or document when it comes up.

MR, BACHMANN: The staff agrees generally with
Mr., Churchill. However, I would say generally when Mr.
Anderson called me or I returned his call some time
after 5200 o°clock on Monday, he indicated that he would
rely upon those documents in the appendix to his motion
concerning litigable issues that remained subsecuent to
the bhoard®s order.

On that basisy we would not object to his use
of thosa documents in the sppandix to his motion that
spcecifically apply to == relate to the remaining
contention following the board’s crder. I agree with
Mr, Churchill that any other documents in that appendix
that do not spacifically relate to the remaining

contention should not be considerea at this hearing.
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JUDGE KLINE: Mr, Chairman, was that the form
ir which the applicant was informed also? That Mr.
Anderscn said he intended to use documents in the
appendices to the motion that Lere relevant? Was there
any further discussion as to what he meant by that?

MS., RIDGEWAY: ™e didn”t use the term
"relevant." He said that were used in support of the
issues that woere admitted by the Eoard.

JUDGE BLCCH: Okay. We will defaer ruling on
tre applicability of the 48-hour rule on specific
documents until they are attempted to be used. That is,
on these further documents, until they are attemptec to
be used. At that time we will rule both on relevance
and on the applicability of the 48-hour rule.

Nowy Mre. Churchill, your case.

MR, CHURCHILLS Your Hcnory, I would like to
ask that the sleeving report, which is officially known
2s the Point 3each Steam Generator Sleeving Report,
dztec¢ September, 1531, revised 1982, identifiea as
WCAP=-§350, Revision 1, which is a part of the
agplication in this proceedingy be marked as Applicant’s
Zxhibit 1.

JUDGE B3LOCH: Will you make the copy available
tc the Reporter?

MR, CHURCHILLS: Your Honor, the rules reguire

ALDERSON REPORTING COMPANY, INC,
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that we proffar three copies. I den’t think we have
three copies at this time, but I understand they are in
the mail to us, and we may have tham by the ¢nd of the
daye.

MR, ANDERSON: Mr. Churchill, do you intend to
ask for pi sprietary protection or for portions of this
document?

MR, CHURCHILL: Yesy sir. This document has
proprietary information, as is indicated an the record.
Therefore this exhibit would have to be afforded
proprisetary protection.

JUDGE B8LOCH: Mr. Churchilly do you 1intend to
meke available for the record the deleted copy so that
we will also have a public version for our record?

MR, CHURCKILLS: Your Honor, as you know, the
non=-proprietary version is alsc on the recorc in this
proceeding. We could make available copies of that as
well. I would have to, I tninky call Pittsburgh and
hezve some sent up. I didn’t think that would be
necessary as an exhibit, but I could do that,

JUDGEZ BLOCH: Off the record.

(Whereupgon, a discussion was held off the
record.)

JUDGZ BLCCH: Back on the record.

In the off the recorc discussion, the board

ALDERSON REPORTING COMPANY  INC,
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ascertzined that s member of the public examining the
record of 1.is orcceeding would have no difficulty
obtaining the non-proprietary copy of this document.
Under that understa: . .ngy this uocument shall be
acdmitted as a proprietary document, and therefore not
placed in the public record.

It shall be marked as Applicant®s Zxhibit
Nunmber 1.

(The document referred to
was marked for
identification as
Applicant’s Zxribit
Number 1.)

MR. CHURCKILLS: Thank ycu,y sir.

At this time I would like to call Mr. Oouglas
Fletcher to *he stand.

Your Honor, we have extra copies of his
testimeny if anybogy =-=- 0o you all have copies, or does
anybody nead one?

Your Honor: Mr, Fletcher is available and
ready to be sworn in.

JUDGE BLOCH: Mr. Fletcher, you understand
that this is a prcceeding before an agency of the United
States governmant, and important matters that may affect

tha public health and safety and the environment, and

ALCERSON REPORTING COMPANY, INC,
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that the testimony you are to give is to be the truth,

the whole truthy and nothing but the truth, that any

arrors in following that advice could be subject to

possible prosecution for perjury? Co you understand
“"at 1 s&idy Mr. Fletcher?
MR. FLETCHER: Yesy, I dc, Judge.
JUDGE BSLOCH: lease proceed.
Wwheraupon,
COUGLAS FLETCHER
was called as witnessy, and having been first duly
suorny tcok the and was exa2mined and testified as
follous.
EXAMINAT i 3EHALF OQF
MR. CHUR
so0od morning Fletcher.
(WITNESS FLET( cood morning.
Could you state for the racord your full name
and title at your place of employment, please?

CWITNESS FLETCHER) Yosy my name is W.D.
latckory, and I am an employee of Westinghouse Electric
Corporitiony located ir Pittsburgh., My business addraess

1s fvenue ) west Street in Pittsburgh.
o)
Juring our break, we tried to

feedback problem,

ALDERSON REPORTING COMPANY, INC
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Please proceedy, Mr. Fletcher.,
THE WITNESS: In Pittsburghy Pennsylvania.
8Y MR, CHURCHILL: (Resuming)

< Mr. Fletcher, what has been your role with
respect to the Point 3each sleeving programs?

A (WITNESS FLETCHER) I am manager of steam
generator development and performance engineering in the
Nuclear Technology Division of Westinghouse, and my role
has been to manaje the activity related to the
qualification and verification of the sleeving processe.
In acddition to that, to oversee the activities related
tc eady current testing, development, as is performed at

my location in Pittsburgh.
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83Y MR, CHURCHILL: (Resuming)

< Do you Fave before you a copy of a document
dated November 2, 1582, entitled "Licensee’s Testimony
of W.P. Fletcher"?

A (WITNESS FLETCHER) Yes, I do.

Q Was that document prepared by you, sir?

A (WITNESS FLETCHER) This document w2s precared
by me and ale- under my direction.

< And are the facts given in this document true

and correct to the bect of yvour knowledge and helief?

A (WITNESS FLETCHER) VYesy they are.

9 And the attachment to the document, "Statement
of Qualifications and Experience,™ are those 21so true
and correct?

A (WITNESS FLETCHER) Yasy they are.

C Do yosu adopt this document as your testimony
in this proceading?

A (WITNESS FLETCHER) Yesy I do.

MR, CHURCHILLS: VYour Honor, I woula move that
Mr, Fletchar®s testimony 3as sat forth in this cocument
be incorporated into the recora 2s if read.

JUCSE 3LOCH:S Is there any objection?

MR, ANDERSON: So long as it is subjact to
motion to strike 2t the appronriate mcment, ne

objeztion.
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JUDGE BLCCH: Welly, they are now subject to
metion to strikey Mr. Anderson. If you have 2 motion
estrike, make your moticn.

MR. ANDERSON: I do note.

MR, 3ACHMANN: No objection from ths Staff,

JUCGE BLOCH: The testimony is admitted andg
shall be bound into the record, please.

(The documants referred to, the "Licensase's
Testimony of W.P. Fletcher™ and his "Statement of

Jualifications and Experiences"™ follow:)
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November 2, 1982

UNITED STATES OF AMERICA
NUCLEAR REGULATORY COMMISSION

Before the Atomic Safety and Licensing Board

In the Matter of

WISCONSIN ELECTRIC POWER COMPANY Docket Nos. 50-266
50-301

(Point Beach Nuclear Plant, (OL Amendment)

Units 1 and 2)

W N N N N

LICENSEE'S TESTIMONY OF W. D. FLETCHER

Q. Please state your name, address, and occupation.

A. My name is W. D. Fletcher. My address is
Westinghouse Electric Corpcration, Forest Hills Site, Avenue A
& West Street, Pittsburgh, Pennsylvania 15221. I am presently
Manager, Steam Generator Development and Performance
Engineering in the Nuclear Technology Division of the
Westinghouse Electric Corporation. A statement of my quali-

fications and experience is attached to this testimony.

Q. The contention in this proceeding is:

That the license amendment should be
denied or conditioned because appli-
cant has not demonstrated that eddy
current testing is adegquate to detect
serious stress corrosion cracking or
intergranular attack, in excess of the
technical specification prohibiting



more than 40 percent degradation of

the sleeve wall, in sleeves that would
be inserted within =%tcam generator
tubes. 2

Please describe the technical specification referred to in the
contention.

A. Technical Specification 15.4.2.A, "Steam Generator
Tube Inspection Requirements," of the Technical Specifications
which are included in the operating licenses for Units 1l and 2
of the Point Beach Nuclear Plant, specifies the requirements
for inservice inspection of the steam generator tubes.
Paragraph 5 of Technical Specification 15.4.2.A defines
"defect" as an imperfection that exceeds 507 of the tube wall
thickness, and "plugging limit" as an imperfection of 40% of
the tube wall thickness. Paragraph 6 .equires the licensee to
plug tubes which leak or have degradation exceeding the 40%
plugging limit. Paragraph 3 requires that the tubes shall be
examined for degradation in accordance with Appendix 1V, "Eddy
Current Examination Method of Nonferromagnetic Stean Generator
Heat Exchanger Tubing," of the ASME Boiler and Pressure Vessel
Code, Section XI, "Insarvice Inspection of Nuclear Plant
Components."

Technical Specification 15.4.2.A is consistent with NRC
Regulatory Guide 1.83, "Inservice Inspection of Pressurized

Water Reactor Steam Generator Tubes."

Q. Does eddy current testing, as performed by

Westinghouse, meet the requirements spacified in Paragraph 3 of
Technical Specification 15.4.2.A7



A. Yes. Eddy current testing (ECT) fully complies with
the requirements of ASME Boiler and Pressure Vessel Code,
Section XI, as required by Paragraph 3 of Technical
Specification 15.4.2.A. '

Q. Is the ECT sufficiently sensitive to detect inter-
granular attack (IGA) and stress corrosion cracking (SCC) at
the 40% plugging limit in steam generator tubes?

A. Yes. While such degradation may not in all cases be
detected with absolute certainty because of variations in the
sizes and configurations of the degradation, and because of
test signal interferences from non-uniform materials in the
test vicinity, inservice ECT methodology has progressed to the
stage where we can generally expect to detect IGA and SCC that
has progressed to 40% of the tube wall thickness.

. Q. Is the ECT sufficiently sensitive to detect IGA and
SCC at the plugging limit in the sleeves to be installed in the
Point Beach steam generators?

A. Yes. The ability to detect IGA and SCC in the
pressure boundary portion of the sleeve between the upper and
lower joints is enhanced over the ability of ﬁCT to detect such
degradation in the corresponding portion of an unsleeved tube.

ECT utilizes an electromagnetic field, emanating from the
eddy current probe within the tube or sleeve, to examine the
tube or sleeve wall. Degradation in the wall of the tube or
sleeve causes variations in the effective electrical con-

ductivity and/or magnetic permeability of the wall material.



These variations are measured directly by changes in the coil
voltage of the eddy current probe. Thc outer edge of the tube
is only about 0.007" (7 mils) from the inner surface o% the
tubesheet hole. The unevan character:stics of the surface of
the tubesheet hole cause signals which can interfere with the
interpretation of eddy current indications. Signals can also
be caused by the magnetite in the sludge surrounding the tube
in the vicinity of the tubesheet, as well as by conductive
impurities which may be deposited outside of the tube. These
signals, referred to as "noise," can be reduced by the use of
multifrequency mixing techniques such that the adequacy of the
inspection is maintained, even though some residual interfer-
ence remains.

Significantly less noise is present when the sleeve is
tested. The outer surface of the sleeve is nominally 75 mils
away from the surface of the tubesheet hole. This means that,
compared to the tube, the sleeve wall being examined is now
muzh farther away from the surface of the tubesheet hole, and
mucly farther away from any sludge and impurities which may be
present on the outer surface of the tube. The noise from these
three sources is significantly reduced by the greater distance.
In addition, the tube surrounding the sleeve acts as an
electromagnetic shield which further reduces the interfering
signals from these extericr noise sources.

The portion of the sleeve above the top of the tube sheet

will also experience improved eddy current inspectability



because, as stated above, the outer surface of the sleeve is

farther away from the sludge and impurities which may be
present on the outer surface of the tube, and because!of the
electromagnetic shielding by the tube. Even if the tube were
to leak in the sleeved region, exposing the outer surface of
the sleeve to conductive interferences, the adequacy of the
inspections is maintained through the use of multifrequency
mixing techniques to reduce the resultant noise.

Q. The Licensing Board has asked that we provide
additional information about ECT, the rate of progression of
IGA and SCC in steam generator tubes, and the consequences of
failing to detect such degradation. Can you comment on this?

A. Certainly, although I should state first that eddy
current testing is not the only, or even the primary, means of
providing assurance that tube degradation does nct lead to an
unsafe condition. A number of other factors are present,
including the corrosion resistance of the tubing material, the
toughness and ductility of the tubing material which results in
detectable and controllable leakage before risk of rupture
occurs (the "leak-before-break” characteristic), hydrostatic
testing, leak rate limitations, and the conservatism of N.C's
"plugging limit."

NRC's licensing regquirements assume that some leakage will
occur. Such leakage is monitored constantly while the plant is
in operation. The leakage is detected by monitoring the

secondary system condensor air ejector and steam generator



blowdown for radicactivity. The Technical Specifications .
require the units to be shut down for repairs if leakage
exceeds a predefined rate. Eddy current testing is used to
help reduce the potential occurrence of leakage, but is no®
expected to eliminate it totally.

The rate of corrosion in tubes or sleeves is dependent on
the environment to which they are exposed. With regard to the
outer diameter (OD) of the sleeve, it will not be exposed to
the secondary side environment unless degradation in the
original tubing propagates through-wall and opens sufficiently
to permit sclution to enter the annulus. However, because of
the expected increased corrosion resistance of the thermally
treated Inconel 600 sleeve material, compared to that of the
mill annealed Inconel 600 of the tube, the sleeve would be more
resistant to attack even if the same combination of envi-
ronmental factors which led tb attack in the original tubing
were to develop in the annulus.

For ICA, a rate of about 15% of tube wall thickness per
year was conservatively estimated from eddy current testing and
examinations of tubes in the field. This value is consistent
with laboratory data for mill annealed Inconel 600 tubing
exposed at 600°F to 10% NaOH solutions. In these same labora-
tory tests, thermally treated Inconel 600, which represents the
sleeve condition, had a lower IGA rate, by a factor of 2 or 3.
A larger recuction, of the order of 10, was observed in the

caustic SCC rate for thermally treated Inconel 600. An



estimate of propagation rate, should conditions exist for .
caustic induced IGA and SCC for the sleeve material, is:
IGA: 5-10% of wall/year (during operation)
SCC: 5-15% of wall/year (during opofation)
The test data do not indicate a change in corrosion rate over
time.

The characteristics of the tube and sleeve material,
Inconel 600, are such that, whether or not IGA is present, SCC
progressing through the tube wall will result in leakage before
the time when the tube has the potential for rupture during
accident or normal operating conditions. This "leak-before-
break" characteristic is based on the concept that a corrosion
crack, initiating from the OD, would penetrate through-wall and
result in a small but detectable leak before the crack would
propagate to the "critical crack length," i.e., such a length
that the tuﬁe could develop a large leak rate in the event of a
postulated accident. This concept is particularly applicable
to materials such as Inconel 600 with high ductility and
toughness, that is, with the capabil.ty to withstand high
stresses by deforming rather than fracturing.

To illustrate this concept, consider the initiation of a
stress corrosion crack on the OD of a sleeve. If the crack
were to occur, it would most likely be axial, that is, parallel
to the axis of the sleeve, due to the dominating effect of the
internal pressure hoop stress. The crack would propagate in

length as well as depth in such a manner that a small



penetration of the sleeve wall would eventually occur. The

aspect ratio, or the ratio of the length to depth oi a propa-

gating corrosion crack prior to through-wall penetration, has

been found, from examinations of Aquaded tubes, to be about 2
to 5. Assuming a value of 5, such a crack would propagate to

penetrate the sleeve wall while its OD length would be no more
than 0.250".

Primary to secondary leakage would begin to be detected at
this time. This would provide an early indication of degrada-
tion, permitting an orderly shutdown for inspection and
resolution should the cracking process continue with an
accompanying increase in leakage rate to Technical
Specification limits. The maximum through-wall crack length
which could exist without exceeding the plant's Technical
Specification limits for leakage, 500 gpd per steam generator
(0.3 gpm per steam generator), would be about 0.4" at normal
operating pressures. If, assuming a 0.4" through-wall crack
length, one would also postulate the simultaneous occurrence of
a steam line break accident, the leakage would not be expected
to be excessive, because the 0.4" long crack could withstand
the increased pressure differential without bursting.

Laboratory and operating experience confirm the validity
of the leak-be orebreak concept. Degraded tubes rormally do
not result in large breaks, but pcnctr;te locally resulting in
minor leakage which is readily detectable and can be remedied.
Virtually all leakage events in Westinghouse steam generators

were cf this kind.



The NRC's 40% plugging limit takes into account margins
for eddy current testing uncertairty, as well as margin for
continued degradation for operating intervals between ,inspec-
tions. Whzn a tube has 40% indicated degradation, it still has
margin to resist rupture under both normal operating and
accident condition differential pressure.

The maximum primary-to-secondary pressure differential
occurs following a postulated feedline break or steam line
break accident which reduces the secondary side pressure to
zero. Analysis of this accident condition, contained in the
Point Beach Sleeving Report (WCAP-9960, Rev. 1, pgs.
6.120-6.121), indicates that for uniform thinning completely
around the circumference, the sleeve can degrade to 38% of iis
original wall thickness and still resist rupture under both the
normal operating and accident loads. This corresponds to 627
degradation or a margin of 22% beyond the 40% degradation
limit. Thus, the NRC's 40% plugging limit is conservative.

The above analysis is generic, and assumes a maximumAP of
2560 psi. For Point Beach, this value is conservative. The
effect of this conservatism on the minimum sleeve wall
thickness calculation is to increase the amount of degradation
thac can be tolerated and still resist rupturing.

Burst tests wer2 performed ci portions of tubes removed
from Point Beach which had IGA on the order of 40 to 60%
penetration of the tube wall. This testing required differ-

ential pressures ip excess of 5000 psi to cause bursting of the



degraded tubes. This indicates substantial additional margin
over the conservatively estimated pressures resulting from
postulated accidents. }

The consequences of sleeve degradation would be no worse
than, and in all probability less than, the consequences of
degradation in the corresponding portion of an unsleeved tube.
Extensive examination of removed tube samples has shown that
IGA occurs in the Point Beach steam generator tubes within the
tubesheet. In addition, as a result of increased knowledge and
field experience with the interpretation of ECT signals from
IGA over the last two years, IGA is detectable at less than 40%
through-wall penetration. It is not expected that IGA would
progress undetected by either eddy current testing or by
primary-to-secondary leak detection to the point where rupture
could occur. However, for the sake of argument, if rupture of
the sleeve were assumed to occur within the tubesheet as a
result of IGA (or SCC), the leak path would be obstructed by
the tube-to-tubesheet narrow annulus, and the leak rate would
be significantly reduced compared to the rate from a ruptured
tube postulated to occur above the tubesheet.

Recent experience with Point Beach steam generators has
shown that tube degradation is not now occurring above the
tubesheet to any significant degree. Again, for the sake of
argument, if rupture of the sleeve were assumed to occur above
the tubesheet, the conseguences would be no worse than the

consequences of an equivalent rupture of ar unsleeved tube. As
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a practical matter, although not required, .t is assumed that
some additional leak limiting capability would be provided by
the presence of the surrounding tube, even if the tubJ had
experienced degradation.

In summary, eddy current inspectability of sleeves, the
leak-before-break characteristics of the sleeves, the addi-
tional corrosion resistance of the sleeve material, and the
added margin in the ability of the corroded material to resist
rupture provide reasonable assurance of the protection of
public health and safety against unacceptable leakage during
normal and accident conditions.

Q. How does the presence of sleeves affect the safety
considerations you have just discussed?

A. In the region in and above the tubesheet, sleeving,
in effect, substitutes a r.ew primary pressure boundary which
adds margin to that portion of the pressure boundary provided
by the original tube. As I stated earlier, inspectability of
the sleeves is better than that of the unsleeved tubes in the
sleeved region, the sleeves are less likely to be subjected to
the caustic environment to which the tubes are exposed, and the
thermally treated Inconel 600 provides additional resistance to
both IGA and SCC, compared to the tube material. The leak-
before-break principle described above is applicable both to
the tubes and the sleeves. Moreover, even if rupture of a

sleeve were to occur, the consequences would be no more, and

«1le



likely less, than the consequences of a rupture of an unsleeved
tube in the sleeved region.
:
The NRC's General Design Criterion 14, Appendix A, 1C

C.F.R. Part 50 r~quires that:

The reactor coolant pressure boundary shall

be designed, fabricated, erected and tested

so as to have an extremely low probability

of abnormal leakage, of rapidly propagating

failure, and of gross rupture.
Sleeving provides an even lower probability of occurrence of
tliese three events in the sleeved portion of the pressure

boundary.

-l2=-



STATEMENT OF QUALIFICATIONS AND EXPERIENCE ,

‘ W. D. Fletcher

EXPERIENCE

My name is W. D. Fletcher; I am presently Manager, Steam
Generator Development and Performance Engineering in the
Nuclear Technology Division of the Westinghouse Electric
Corporation.

1 graduated from Hardin-Simmons University in 1950 with a
Bachelor degree in Chemistry and from Fordham University in
1960 with a Masters degree in Chemistry.

‘ I was employed with the Vitro Laboratories from 1951 to
1955, wheve I performed research on orqané-phosphorus compound
synthesis, reaction kinetics and mechanisms of organc-
phosphorus compounds, phase studies, benca scale and pilot
plant production of organo-phosphites, high and low temperature
kinetic studies of boron hydride synthesis, and electro~kinetic
studies of electrophoretic deposition of inorganic oxides in
trhe manufacture of reactor fuel elements. I

In 1957 I began my employment with Westinghouse and have
been engaged in-development work on the heterogenecus catalysis

.of reactions between hydrogen and oxygen produced through

radiolysis of reactor coolants, reaction kinetics and



mechanisms, catal, st develcpment and evaluation in high
‘emperature and pressure aguecus solutions; evaluation and

study of reactor coclant contaminants and means of coolant
:

‘urification; study of behavior of fission and corrosion

products in reactor coolants; in-pile studies of reactor
coolants as pertains to chemical shim technology; reactor plant
chemistry control, analyses, and data collection and inter=~
pretation of all operating reactor systems designed by
Westinghouse.

Since 1970, ! have been directly involved in development
and design activities related to Westinghouse steam generators.
Under my dire:tion, steam generator programs related to

operations have been executed involving chemistry and materials

‘m well as specific design configurations.

As Manager, Steam Generator Development and Performance
Engineering, I am responsible for three design-development
groups that involve steam generator thermal /hydraulics,
advanced concepts design and analysis and design of field
modification to steam generators.

I am a member of the American Chemical Society, the
National Association of Corrosion Engineers, the American
Nuclear Society, and the American Society of Mechanical

Engineers.



PUBLICATIONS

Update of Operaticns with Westinchouse Steanm Generators,"
American Nuclear Society, 1977, D.C. Malinowski and
W.D. Fletcher. T b

“o;:oratinq Experience with Westinghouse Steam Generators,"
Nuclear Technology, 1975, W.D. Fletcher and D.C. Malinowski.

"water Technology for Nuclear Power/PWR's," Industrial Water
Engineering, 1971, W.D. Fletcher.

"Primary Coolant Chemistry of PWR's," W.D. Fletcher, the
International Water Conference of the Engineers Society cof
Western Pennsylvania, Pittsburgh, October 1970.

"Post Accident Iodine Cleanup by Containment Filters and
Sprays." Presentation at Tampa, Florida, May 21, 1968,
J.D. McAdoo and W.D. Fletcher.

"Effects of Coolant Chemistry on Corrosion and Corrosion
Products," W.D. Fletcher, Am. Nuc. Seoc., Seattle, June 1969.

EURAEC-1972 (WCAP-3690-4) - "Description and Evaluation of the
Boron Concentration Meter Utilized at the SENA (Franco-Belge)
weactor Plant," January 1968, W.D. Fletcher.-

WCAP-3269-57 - "The Post-Irradiation Examination of Saxton Fuel
Cladding Corrosion Products,"” March.196€, L.F. Picone and
W.D. Fletcher.

WCAP-3269-63 - "Fission Products from Fuel Defect Test at
Saxton," April 1966, W.D. Fletcher and L.F. Picone.

WCAP-2964 - "Stability of Alkali in Reactor Coclant," 1964,
W.D. Fletcher.

WCAP-2656 - "Analysis of Fission Products in Saxton Primary
Coolant," August 1964, W.D. Fletcher. .

"Water Technology of the Saxton Nuclear Experiment," Division
of Water and Waste Chemistry, 4, 46 (1964), W.D. Fletcher and
R.F. Swife.

"Flame Photometric Determination of Lithium Produced by B-10
. (n,a) Li=7 to Measure Boron-10 Burnup in Reactors Utilizing
| Chemical Shim Ceontrol." Presentation at Gatlinburg, Tenn., Oct.
6-8, 1964, B.D. LaMont and W.D. Fletcher. g

YCAP-3716 - "lon Exchange in Boric Acid Solutions with
iadicactive De;ay," November 1962, W.D. Fletcher.
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WCAP-168¢ Rev. = "The Behavior cf Stainless Steel Corrosion
Preoducts .n Eigh Temperature Boric Acid Scolutiens," M-y 1961,
W.D. Fletcher, A. Krieg and P. Cchen. ¢

WCAP-40%7 = "Inorganic lon-Exchanger Materials for Water
Purification in CVTR," August 1961 (CVNA-135), N. Michael,
W.D. Fletcher, et al..

WCAP=3730 = "Interactions Between Stainless Steel Corrosion
Products and Boric Acid Sclutions," March 1960, W.D. Fletcher.

"Some Performance Characteristics of Zirconium Phosphate and
Zirconium Oxide lon Exchange Materials," Trans. Am. Nuc. Soc.,
3, 46 (1960), N. Michael and W.D. Fletcher.

WCAP-1206 - "Internal Recombination Catalyst Studies," May 4,
1959, W.D. Fletcher and D.E. Byrnes.

WCAP-1110 - "A Semi-Flow System for the Study of Catalytic
Combination of Hydrogen and Oxygen in Agueous or Slurry
System," February 1959, W.D. Fletcher and W.E. Foster.

"Electrophoretic Deposition of Metallic and Composite
Coatings," Plating 42, 1255 (1955).

"Post LOCA Hydrogen Generation in PWR Containments," American

Nuclear Society, W.D. Fletcher, M.J. Bell, R.T. Marchese, and
J.L. Gallagher.

PATENTS

U.S. Patent, "Information Storage Systems anc Methods for
Producing Same."
U.S. Patent, "Boron Concentration Meter."

U.S. Patent, "Electrophoretic Coating Dispersion Fermulations."
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8Y MR, CHURCHILL: (Resuming)

- Mr. Flotchary I have one or two cqueststions of
clarification for youe Are you familiar with the
testimony of the Staff that has beaen prefiled in this
poroceeaing but has not yet been acmitted into evidenca?

A (WITNESS FLETCHER) Yas, I am.

< The Staff in that testimony stated at page ¢
of the testimony of Emmett Murphy that outside the tube

sheet mestinghouse reported a reduction in signal

response o2f 30 percent for the sleeve as compared to the

signal in the unsleeved tube.

JUDGE B8LOCH: I‘m sorry, Mr. Churchill, our
version has more words in it than you just raad. Could
we read it if we’re going to respond to it? Coes vour
version read the way you Jjust reac it?

MR. CHURCHILL: That was not a guote.

JUDGE BLOCH: I think I prefer that we get a
quote and get the response.

MR, CHURCHILLS: Very welly, I can get the

quote.

[ S
c
o)
()
m
w

LOCH: The Board can read it if you
prefer.

MR, CHURCHILLS: That woula be fine.

JUDGS 3LOCH: The secticn says: "Cutside the

tube sheet WAestinghouse reports a raduction in signal

ALDERSON REPORTING COMPANY, INC,

400 VIRGINIA AVE., S W, WASHINGTON, D C. 20024 (202) 554-2345
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response for the sleeve ranging from 3. percent for a 40

gercent through-wzll standard calibration hole to zerc

percent for a 10) percent through-wall calibra2tion

hele."
MR. CHURCHILL: Yes, ctir.
3Y MR, CHURCHILL: <(Resuming)
o And my questiceny Mr. Fletcher, is that what

you woulc expect, that signal reauction for sleeve
irnspectability at Point 3each?

A (WITNESS FLETCHER) Noy I would not axpect
that. Let me axgplain. I believe that this rakes
reference to the fact that if you take 3 sleeve standard
and set up tha edcy current instrumentation with regard
to that sleeve in air outside the steam generztor and
then you also outside the steam gererator teke the
sleeve standard and insert it in a tube, that there is
in fact a signal reduction. So that the ressponse for a
siven setting with the eddy current instrumentation for
a sleeve in a tube is less tnan that for a sleeve 1in air.

As » result of that, oY that finding, then,
tha establishment of the proper settings with the
agpropriate amount of amplificatien for the signals from
a stancard ara obtainec before eddy current tests in 2
steam generator with a sleeve standard inse~ted in 2

tube, €0 as to accommocate and to account for the eignal

ALDERSON REPORTING COMPANY, INC,

400 VIRGINIA AVE., SW., WASHINGTON, D.C. 20024 (202) 554-2345
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reduction. As such, then, *he gains of the
instrumentation and the amplification is restcred to the
velue required tc see the full range of signals in the
standard sleeves.

JUDGE B8LOCH: Let me clarify that. wWhat you
are saying is that there’s a different response to the
instrumentation because the slzeve is inside of the
*ube, that recognizing that difference in response you
come up with a different calibraticn standard and 2
different ampglitude of signal generated, so that the
sensitivity of the instrument is the same as it woula be
as if you had your sleeve and it wasn’t inside of a
tube?

WITNESS FLETCHERS: That is correct, Your
Henor.

JUDGE BLOCH: If I used any of thes words
wrongy please use your own words to correct me.

WITNESS FLETCHER: I Just want to restate it.
The setting up of the intrumentation ncw is dcne with 2
slaeve standard inside a tube such as to achieve the
proper amplification of the signals from that sleeve
standard, so0 that there is no loss in sansitivity when
done in that manner. If the instrumentation were simply
set up with the sleeve in air outside the steam

generater, then thera would be a loss of the corder of 30

ALDERSON REPORTING COMPANY, INC
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percent for 2 40 percent through-wall standard
calioration hole.

3Y MR, CHURCHILL: (Resuming)

Q Mr. Fletcher, would you turn to page 3 of your
testimony, please. You have testified that in-service
eddy current testing methodology has progressed to the
stage where we can generally begin to cetect IGA, and by
IGA I mean intargranular attack, and SCC, which we use
tec refer to stress corrosion cracking, that has
progressed to 40 paercent of the tube wall thicknass.

Nowsy the Staff at page & of Mr., Murphy’s
testimony has stated, and I paraphrase, but the essence
of what the Staff is stating is that it is not aluways
possible to detect IGA at 40 percent of through=-wall
degradation or greate~. In view of this, I wecnder it
you could elahorate a little more on your testimony
about IGA detectability and some of the improvements
that have been experienced and are expected to be
experienced over the last few years and in the immediate
futurae.

JUDGE 3LOCH: Mpr, Churchill, just so that our
record is very clear, so that we ara not makirg any
misunderstancings of tearminology, we need to cet it so
hasic that we would like to have 2 discussion of IGA and

stress corrosion cracking and how you use those terms

ALDERSON REPORTING COMPANY, INC,
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before you even 3¢ into the next cuestion.

8Y MR. CHURCHILL: (Resuming)

Q Mr. Fletcher, we would be happy to hear you
define IGA and SCC.

A CWITNESS FLETCHER) All right. With IGA, that
is short for intergranular attack, which is the effect
from a corrosion process on the grain boundaries, on the
grainc within the material. Nowy intergranular attack

JUDGE BLOCH: Is the effect from a corrosion
process on the grains of the material?

WITNESS FLETCHER: On the grain becuncaries of
the material.

JUCGE BLOCH: An effect separating those grain
boundaries?

WITNESS FLETCHER: An effect that weakens the
grain boundaries. Now, in intergranular attack or IGA,
that weakening of the grain boundzries can proceed in a
three~dimensional fashione. That isy it can effect 2
relatively broad 2rea of the matarial as well as
penetrating into the tube surface and proceeding into
the tube weall.

Nowy I refer to that as a three-dimensicnal
effect on the ¢rain houndaries or a weakening of the

grain bouncariass, in that it can be broad on the surface
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as woell &8s it can penetrate into the tube wall,

JUDGE BLOCH: So this could occur at the same
time at the surface and at some distance baelouw the
surface?

WITNESS FLETCHER: It begins at the surface
and progresses in, then, to the tube wall.

JUCGE B3LCCH: And the immediate effect is to
reduce the strangth of the tube at those grain
boundaries?

WITNESS FLETCHER: There is a reduction in the
strength of the material affected through the uweakening
of the grain boundaries.

JUCGE BLOCH: And the stress corrosion
crackingy how does that diffsr from IGA?

WITNESS FLETCHER: Stress corrosion cracking
is also = weakening of the grain boundaries, but it is
characterized by the penetration into the tube metal in
a very narrow crack-like feature that proceeds intoc the
tube wall in what I will refer to 2s 2 two-dimensiocnal
fzshiony, and that is the effact on the outer surface of
the tube is limited to & very narrow line, I will call
ity while proceeding into the tube wall.

The two forms of corrosion by comparison are
quite different 1n terms of how they affect the tube

well, But they are very similar with regard to thair
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causey which has been assigned to the presence of
causticy that is the agent that weakens the grain
bouncaries in both cases.

I might further add that intergranular attack
is weakly dependent upon stresses in the tube wall,
whereas wuith stress in the tube wall the axpected form
st tube wall degracdation would be stress corrosion
crackinge.

JUDGEZ 3L0CH: Repeat the very last part of
thaty without the stresses?

ITNESS FLETCHER ~1th tube =tresses, with
stresses in the tube wall, one could expect *2 see

stress corrosion

JUCG

WITNE Without stresses in the

tube wally, giv that other conditions are the same, you

gould not expe toc see stress corrosion cracking
iritially.
JUDGS BLOCHS can you measure
separation 1in ain boundaries by instrumentation?
y what dist: @ are th bouncaries separatad, or
at guestion me

The instrumentation that

the separation of the grains
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would he typically addy current, for example.

JUCGE B8LOCH: Noy I°m talking about more in a
laboratory. If you had this IGA in a laboratory you
cculd use whatever tools you wsantea toy electron
microscope, whatever you had, what distances would we be
talking about?

WITNESS FLETCHER: In the case of
intergranular attack or IGA, if you were to examine a
polished specimen in the laboratory with a scanning
electron microscope you would see very little separation
between the grains of tre metal, even though the grain
beundary had been uweakenad.

JUCGE 3L0CH: Less tnan 2 ten-thousandth of an
inch?

WITNESS FLETCHERS: I am not preparec to say
what the distance would be. Much of the rasult that you
would see under a scarning electron microscope would be
tFe history of the metal. If there were some sirsins
present and the only effect on the metal was
intergranular attzck, there could be some locezl
separation even though you might be talcing about 2 fiat
spacimen that was not placed deliberately under any
stress. There could be local separation of the grains.
Se it cculd range from virtually no separation to some

finite visible segaration under the == using the
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benefits of a scarning electron microscope.

Nows in the case of stress corrosion cracking,
however, the separation of the grains would be visible
to the eye. They would be quite 2pparent where the
presence of strass in the sample would have permitted
that separation to have occurred at the weakened grain
boundary.

JUDGE BLOCH: Now,y, this is even uwhen the
stress corrosion cracking first begins, it would be
visible to the eye?

WITNESS FLETCHER: When it first begins,
probably not visible to the eye.

JUDGE BLOCH: Are you thinking about 2 certain
depth of penetration of the tube, after which you wouls
expect to be zble to ses it at the surface?

WITNESS FLETCHER: I°m speaking generally of a
depth that would penetrate the tube wall or
approximately there.

JUDGE 3LCCH: VYou mean 100 percent
senetration, 40 percent penetration?

WITNESS FLETCHER: That is rather difficult to
characterize precisely, but certainly if the crack were
through=-wall you would expect to see that by the naked
sye. We don”t usually inspect by the naked eye in the

labcratory. we make 3 metallographic sample and examina
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that closely under the microscope.

3yt if it were completely through-wall, you
would see some separation. If it were partly
through=-wall, with the aid of an optical microscope you
would be able to see the separation in tha case of
stress corrosiorn crackinge.

JUDGE BLOCH: There’s something about & 45 to
50 percent through-wall penetration. Would you expect

to be able to see that without the aid of a microscope?

WITNESS FLETCHER: I would say that that would

be probably difficult to see without the aia of a
micrescope.

JUDGE 3LOCH: And what would you excect a
scientific measurement of that separation to say about
the distance involved, about how great a distance 1is
involved with 50 percent through-wall penetration?

WITNESS FLETCHER: Welly, I am not sure that
the distance that you would observe measured under an
optical microscopey for example, or not, would have any
perticuler significance in taerms of diagnosing shat the
ferm of degradation to the tube w2ll would be. You
would classify 1t as stress corrosion cracking. The
optizal microscope axamination of a polished specimen
would permit ycu then to conclude as to the form of

corrosion that you were dealing with.
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JUDGE BLCCH: 32ut I do have @ reason for

asking about the distance. If the answer 1S you don”t
know wnat the cistance would be, that would be
satisfactory. 38ut I want to know if you know what the
distance would be with a 50 percent through-wall stress
coerrosion cracky the distance of separation.

WITNESS FLETCHER: There is no unigue
distance. It would depend upon the level of stress. If
the sample wers under, let"s say, & relatively high
stress, then you would get greater saparation.

JUCGE 3LCCH: What would be a reascnable
minimum separation with relatively low stress, and what
weuld you expect the maximum separation to be at S0
percent through-wall?

WITNESS FLETCHER: I weuld say =-- and mind
youy 1°m speaking very generally, Judge 8loch, hecause
the variable of stress would real’y dictate what I would
$se9 == I would see a few mils, a few thousandths of an
inch separation, that could range to perhaps a hundredth
of a mil.

JUCDGE B3LOCH: Nowy is this based on your
raving read tests done to make these measurements, or on
scme other information that you have about what the
actual measurement would bhe?

WwITNESS FLETCHER: Noy I°m speaking genarally
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of the type of crack separation trhrat I am familiar with
and having looked at a2 large number of samples over the
last number of =--

JUDGE BLOCHS: You personally have looked at
them and measured tham and found that they would be a
few mils? VYou have looked 2t samples that were a feuw
mils in separation?

WITNZSS FLETCHER: Moe. The resason for my
hesitation is that I have nct made the measurament per
sey and I have generalized a range that I recall from
having =-

JUCGEZ BLOCH: Recall from what, reviewing
literature?

WITNZSS FLETCHER: Noy reviewing samples in
the laboratorye.

JUDGE BLOCH: You mean writeups that other
people have made cf samples?

WITNESS FLEZTCHER: Noy looking at the samples
themselves. In other werds, part of what we do 1is to
examine samples that have been removed from an operating
plant steam generator, a tube sample, performing the
examination by takirg a slice of & tube, cutting 2
portion cf the tube into a small piece, mounting that in
an epoxy=-type compgound, polishing it and then axarining

it under a light er an optical microscope.
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I have reviewed a number of thesa over the
years.

JUDGE BLCCH: And somatimes they are what you
st¢yy @ fow mils. Is that tuo mils, three mils, seven
mils?

WITNESS FLETCHERS To be any more precise than
that, I would really want to get some actual samples and
give you a better answer, because the deliberate precise
measurement of the distance between the crack spaces is
not ordinarily done. You are looking for the type of
cerrosion that has occurredy and once you have examined
tre specimen under the optical microscope you can drauw a
conclusion as to the type of corrosion, be it
intergranular or transgranulary, and you draw your
conclusions from it.

JUDGE BLCCHS: "Transgranular,” that is a new
termy "transgranular."

WITNESS FLETCHER: Yes. Transgranular is a
concdition that would cause corrosion through the grain
of the materialy as opposed to following the grain
boundaries. And transgranular corrosicn is noct seen in
this particular Inconel 500 material that we 2are cealing
with,

JUDGE 3LOCH: And would you ever get as much

as S50 percent through-wall IGA?
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WITNESS FLETCHER: Yes, you could gat 50

percent through-wall IGA.

JUDGE BLOCH: Mr. Churchill.

8Y MR, CHURCHILL: (Resuming)

< Mr. Fletcher, let me repeat the question that

I was asking you befora. I thank you very much for that
clarification a2f IGA and SCC. I think it helps us all.

You stated in your testimony that we <an
jenerally expect to detect IGA and SCC that has
progressed to «) percent of the tube wall thicknesse.
The Staff has suggested that IGA could progress farther
than 40 percent and might be missed. I was therefore
scnaering if you could elaborate on your testimony in
this regard and exgplain how IGA is detected, some of the
advances or improvements that have been made over the
cast several years in our ability te detect ICA,
including the use of == accompanying other forms of
cerrosiony such as stress corrosion, that often

~

accompanies IGA, and so forth.
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WITNESS FLETCHER: When the inspections were
performed at Point 3each Unit Number 1 in “79, it also
led to removal of several tube samplee for examination.
The examination of those tubes showea the presence of
intergranular attack which was not completaly found by
addy current testing that preceded removal of those
tubese.

Now the intergranular attack, as I explained
hefore, is @ ralatively tight network of corrosion that
has affected the grain boundaries.

JUDGE BLOCH: You say in ‘79 you found IGA
that had not been present in the tubes. Now I know of
one test that was done like that on the summary
disposition mations. Were saveral tubes that exhibited

this charactaristic?

WITNESS FLETCHER: There were three tubes that

vere removed for examination from Point 3each in 19753
and each of thase tubes showad the presence of
irtergranular attack and the praesence of that IGA on 2a
tube was not 2lways indicated by the eddy current tests
that prececed tube remdval.

At that point it was Jjudged that the reason
the eddy currant was not able to detect the presence of
the IGA was because the grrin boundaries had not

separated sufficiently as to ceuse & reduction in

ALDERS